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LETTERS TO THE EDITOR

Comments on ‘‘Adjusting Lung Cancer Risks for Temporal
and Spatial Variations in Radon Concentrations in

Dwellings in Gansu Province, China’’ by Lubin et al.
(Radiat. Res. 163, 571–579, 2005)

Jochen Tschierscha,1 and Thomas Haningerb

aGSF-National Research Center for Environment and Health, Institute
of Radiation Protection, and bOfficial Personnel Monitoring Service,

85764 Neuherberg, Germany

We read with interest the latest analysis of radon concentration measure-
ments in Chinese dwellings by Lubin et al. (1) in which uncertainties in
radon dosimetry of a large case–control study (2) were examined. The con-
clusion in the abstract that ‘‘temporal variation represented the single largest
source of uncertainty’’ motivated us to send comments on this paper.

Three sources of uncertainty of the exposure estimates were identified
in the study of Lubin et al. (1), among which the measurement errors of
the detector were rated as ‘‘small’’ and were ignored. The detectors ap-
plied in the study were a-particle-track detectors placed in unsealed dif-
fusion containers with filter-covered openings (TechOps-Landauer, Glen-
wood, IL).

In our opinion, the measurement uncertainty connected with this type
of detector is not small. The GSF-Research Center has been running a
certified radon monitoring service with PADC track-etch detectors for
many years. According to our experience and international intercompar-
ison studies (3–5) with track-etch detectors of the same type as used in
the study (1), the measurement uncertainty of the detector is in the range
of 25%. A considerable part of that uncertainty is attributed to the vari-
ability of the quality of the track-etch substrate, which may vary from
batch to batch. In the study (1), coefficients of variation for co-located
(duplicate) detectors were determined with values up to 0.6, which in-
dicates significant detector uncertainties. One measurement period shows
extremely low concentration readings and strikingly higher coefficients
of variation, which may indicate that different batches of the track-etch
substrate were used from period to period. In our opinion, a discussion
of the detector errors cannot be ignored in an uncertainty study.

This is especially true when thoron (220Rn) may affect the radon (222Rn)
measurement. In the last few years, it has been found that elevated thoron
concentrations are common in the dwellings at the Chinese great loess
plateau (e.g. Gansu province) (6–8). Extremely high concentrations were
measured close to the wall (9); they decrease toward the center of the
room because of the diffusion time of the thoron gas and its short half-
life of 56 s. The mean indoor thoron concentrations are much lower than
concentrations at the wall but in many cases are still significant. Track-
etch detectors without a diffusion barrier as were used in the study of
Lubin et al. (1) register the thoron a-particle decays as well, and there
is no way to discriminate between thoron and radon. Thus thoron may
contribute to the radon measurement (10). Depending on the location of

1 Address for correspondence: Institute of Radiation Protection, GSF-
National Research Center for Environment and Health, D-85764 Neu-
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the detector (close to the wall or in the center of the room), this additional
signal can vary from dominating to negligible, which causes a great un-
certainty in the radon measurement. Even worse, due to the spatial in-
homogeneity of thoron, even the total exposure (radon 1 thoron) of the
inhabitants of the dwellings is highly uncertain.

In our opinion, the measurement uncertainties of the applied detectors
discussed above represent the most important and largest source of un-
certainty of the exposure estimate. It is essential to include them in the
uncertainty analysis of the study (1).
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