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AUTHORS’ RESPONSE (DECEMBER 8, 2017)
TO THE LETTER TO THE EDITOR
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 thank the Revisers for their deep analysis [1] of the
topic [2]. They cited many interesting and current studies that confirm such a point of view that there is negative correlation between lung cancer mortality and radon
concentration or even that beneficial effects are observed
for a broad range of radon concentrations. We conclude
that the Revisers must be strong followers of the hormesis
theory. We appreciate the effort they put into their letter.
We are followers of the linear no-threshold (LNT) model as well as most of the scientific world so far. As it is
well known, the LNT model has been accepted for a long
time as the basis for assessing risks from the ionizing radiation. This approach has been repeatedly endorsed by
the National Academy of Sciences (NAS) Committee
on the Biological Effects of Ionizing Radiation (BEIR),
the International Commission on Radiological Protection (ICRP), the National Council on Radiation Protection and Measurement (NCRP), and the United Nations
Scientific Committee on the Effects of Atomic Radiation (UNSCEAR) [3]. And this approach has not been officially changed yet.

We are of course aware that the dose-response model
for low doses radiation is uncertain, and it leaves a lot
of space for speculation. Even the Bayesian analysis
of many studies, that Revisers came to mind in their
letter [4], „does not support the conclusion, that below 800 Bq×m–3 lung cancer risk increase,” but it does
not support the conclusion that below this radon concentration lung cancer risk decreases, either. Last casecontrol studies of lung cancer and indoor radon neither
support any theory in 100% of certainty nor the LNT or
hormesis [5,6].
All of references the Revisers cited are from articles
written by researchers from various institutions all over
the world, but none of them represents the position of
some official organizations. We prefer to base on the model that is supported and validated by officials. Let’s consider Council Directive 2013/59/Euratom of 5 December 2013 [7] that has to be implemented into the law in all
European countries until 18 February 2018. This Directive among others contains the sentence: „Recent epidemiological findings from residential studies demonstrate
a statistically significant increase of lung cancer risk from
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prolonged exposure to indoor radon at levels of the order
of 100 Bq×m–3.” It clearly indicates a statistically significant increase of lung cancer risk in radon concentration
range above 100 Bq×m–3. The latest Newsletter from one
of the World Health Organization (WHO) Collaborating
Centre [8] indicates that key messages on the health effects from the “WHO Handbook on Indoor Radon” [9]
are still valid, especially what interests us: “There is no
known threshold concentration below which radon exposure presents no risk. Even low concentrations of radon
can result in a small increase in the risk of lung cancer.”
We know that there is a growing body of experimental and epidemiological evidence that does not support the LNT model for estimating cancer risks at low
doses [10]. However, most of scientists agree with the
opinion that in the case of the lack of scientific knowledge about health risk of low dose radiation, the LNT approach is the most reasonable risk model at low dose
levels. The linear no-threshold model is likely to remain
fundamental tenet in terms of radiation protection and
safety [11]. The purpose of our paper was to estimate the
relative risk of lung cancer for the employees in underground tourist routes using well-known approach and
taking the worst scenario.
Revisers have the right to fight for what they think is right
but we think they should not submit their objections to us
but rather to some suitable governmental organizations.
We think that it would be very interesting to analyze our
data using both hypotheses. Therefore, we appreciate Revisers’ idea to recalculate our data by using the model that
takes into account the observed reduction of lung cancers
in residential areas with higher radon levels and compare
it with our previous calculation arising from the LNT
model. If Revisers want, we can cooperate together to investigate this problem deeper.
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