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Poster presentation; Session A

Adjustment for Smoking Reduces Radiation Risk - Fifth
Analysis of Mortality of Nuclear Industry Workers in Japan,
1999-2010

Shin’ichi Kudo !, Jun’ichi Ishidal, Keiko Yoshimotol, Syoichi Mizuno?!, Sumio

Ohshimal, Fumiyoshi Kasagi!

1 Radiation Effects Association, Institute of Radiation Epidemiology; 1-9-16 Kajicho, Chiyoda-ku,Tokyo, 101-0044,
Japan

Many cohort studies among nuclear industry workers have been carried out to determine the
possible health effects of low-level radiation. In those studies, confounding factors, for example,
age was adjusted to exclude the effect of difference of mortality by age to estimate radiation risk.
But there are few studies adjusting for smoking that is known as a strong factor which affects
mortality.

Radiation Effects Association (REA) initiated a cohort study of nuclear industry worker’s
mortality in 1990. To examine non-radiation factors confounding on the mortality risk among the
radiation workers, REA have performed life-style questionnaire surveys among the patt of workers
at 1997 and 2003 and found the correlation between radiation dose and smoking rate. Mortality
follow-up wete made on 75,442 male respondents for an average of 8.3 years during the
observation period 1999-2010. Estimates of Excess Relative Risk percent (ERR%) per 10mSv were
obtained by using the Poisson regression. The ERR for all causes was statistically significant (1.05
(90%CI 0.31 : 1.80)), but no longer significant after adjusting for smoking (0.45 (-0.24 : 1.13)). The
ERR for all cancers excluding leukaemia was not significant (0.92 (-0.30 : 2.16)), but after adjusting
for smoking, it decreased (0.36 (-0.79 : 1.50)).

~ Thus, smoking has a large effect to obscure a radiation risk, so adjustment for smoking is
important to estimate radiation risk.

keywords : cobort study, cancer, confounding factor
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REDOEF#EE Lancet Haematolopy [Zi§E, = 1= INWORKS B IR/

Ionising radiation and risk of death from leukaemia and lymphoma in radiation—monitored workers
(INWORKS): an international cohort study.
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2015; published online June 22.

http://dx.doi.org/10.1016/s2352-3026(15)00094-0

FEVHFAEREE (HP) http://www.rea.or jp/ire/houkoku

109


http://dx.doi.org/10.1016/s2352-3026(15)00094-0
http://www.rea.or.jp/ire/houkoku

INWORKS study: risk of leukaemia from protracted radiation exposure

Shigenobu Nagataki, Fumiyoshi Kasagi

An interesting Article on the effects of protracted low-dose radiation exposure on leukaemia
mortality was published in The Lancet Haematology.1

The authors emphasise that their results provide direct estimates of the linear-type risk of
leukaemia from protracted radiation doses in ranges typical of environmental, diagnostic

medical, and occupational exposure.

Certainly, we believe that the Article provides much important information on the health
effects of low-dose radiation in man. However, we would like to express our concerns that
the conclusions could lead to a misunderstanding on the part of the general public and
radiation workers, particularly about the health effects of low-dose radiation, such as those
received in daily life or in the workplace. Since the evidence regarding the health effects of
low-dose radiation exposure are inconclusive, the authors' conclusion of a significant and

linear risk of leukaemaia in the low-dose range might be premature.

The primary outcome of the Article was the identification of a linear-type association
between protracted low-dose radiation exposure and leukaemia without heterogeneity
(excluding chronic lymphocytic leukaemia) in France, the UK, and the USA. However, we
believe the readers need further information with regard to why and how the pooled
analysis was done on the basis of the data of the three countries selected from the
15-country study, 2

which did not show a significant leukaemia risk; why workers with potential exposure to
neutron and internal contamination were included in this three-country study contrary to
the 15-country study; and how the authors dealt with potential confounders (such as
medical exposure, smoking, etc), which are important factors in the association of low-dose

radiation with cancer mortality.

The studies on protracted exposure to low-dose radiation have reported inconsistent results
across different designs and radiation settings. The Techa River study3 provides significant
results on leukaemia risk, although the radiation dose used is not well recognised. The
study on radiation workers in Japan does not find a significant leukaemia risk, and in the

latest analysis of 14 + 2 year-mortality follow-ups on more than 200 000 radiation workers,

110



the excess relative risk per Sv for leukaemia excluding chronic lymphocytic leukaemia is
estimated to be negative at "0 + 27 per Sv, despite a dose range similar to that in the
three-country study.4 Furthermore, the study reported that smoking is a strong confounder
in associations between low-dose radiation and cancer mortality.4 The mortality analysis of

atomic bomb survivors does not support the linearity of leukaemia risk.5

The significance and linearity of risks of low and protracted radiation exposure and
leukaemia are still controversial, and we think that drawing conclusions at this point is

premature.

We declare no competing interests.
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INWORKS study: risk of leukaemia from protracted radiation exposure
—Authors' reply

Mary K Schubauer-Berigan, Klervi Leuraud, David B Richardson, Elisabeth Cardis, Robert
D Daniels, Michael Gillies, Jacqueline A O'Hagan, Ghassan B Hamra, Richard Haylock,

Dominique Laurier, Monika Moissonnier, Isabelle Thierry-Chef, Ausrele Kesminiene

We thank Shigenobu Nagataki and Fumiyoshi Kasagi, and Mohan Doss for their interest in
our study on leukaemia risk among radiation-monitored nuclear workers in France, the UK,
and the USA.1 The authors ask for additional details on the way the study was done and
raise several issues that, they suggest, seriously limit our conclusions. In the following, we

address their points to clarify why we disagree with that suggestion.

Nagataki and Kasagi pose three questions. First, why was the study conducted on the basis
of three countries from the 15-country study? Because of the need for efficiency in project
coordination, INWORKS included three major partners from the previous 15-country study
(France, the UK, and the USA); however, less than 20% of deaths from leukaemia had been
contributed by the other 12 countries. The cohorts included in INWORKS were
predominantly externally-exposed, had the most complete and up-to-date information on
cohort eligibility and occupational dose, and were each updated for mortality since the
15-country study.2 As a result, the INWORKS analysis yields much more precise estimates
of association than the earlier 15-country study. Second, why were workers with neutron
exposure and internal contamination included in our study contrary to the 15-country
study? A concern raised regarding exclusion of these workers in the previous 15-country
study was that the practical effect was to exclude a large number of workers with high
cumulative external photon doses.3 Therefore, in INWORKS we included these workers
and then evaluated the impact of their inclusion on associations of interest; we found little
evidence of potential bias due to neutron exposure or internal contamination on the
estimated radiation dose leukaemia mortality associations. Third, Nagataki and Kasagi
asked how we dealt with potential confounders such as medical exposures and smoking.
Although we could not directly adjust for individual histories of medical exposures or
smoking histories, we controlled for temporal trends in leukaemia risk factors, such as
diagnostic x-ray exposure, in the analysis. In addition to covariate control, we note that it is

unlikely that smoking is a strong confounder in view of its relatively weak association with
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leukaemaia.
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