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Introduction  
 
Evidence for a relation between thyroid cancer risk and exposure to 131I among young people 
mainly comes from recent studies of populations exposed as a result of fallout from the 
Chernobyl accident. The extent and timing of this increase, however, suggests that host or 
environmental factors may have played a role in the expression of these tumours. Most 
previous studies of thyroid cancer have not included sufficient numbers of persons exposed to 
131I to allow a careful examination of such interactions. 
 
Several studies have recently been published or completed concerning the risk of thyroid 
cancer in relation to radioiodines, following the Chernobyl accident, fall-out from weapons 
testing or releases from nuclear installations. These studies cover a number of different 
geographic settings (with different distributions of host and environmental risk factors) and 
most have collected information on a number of possible confounding or modifying factors. 
 
 
Objectives 
 
The aim of this concerted action was to bring together formally data from a number of 
recently completed epidemiological studies of thyroid cancer in relation to 131I exposure in 
childhood and adolescence. These studies have been carried out in Belarus, Russia, French 
Polynesia, the USA (Hanford site) and the Marshall Islands. The overall objectives of the 
project were: 
 
• to evaluate the risk of thyroid cancer related to exposure to 131I in childhood and 

adolescence; 
• to evaluate the role of environmental and host factors that may modify radiation-induced 

thyroid cancer risk. These include age at exposure, iodine intake, genetic background, 
history of thyroid diseases, diet, and reproductive history. 

 
 
Results 
 
As a follow-up to a previously conducted case-control study in Belarus and Russia (supported 
by the EC, contracts FI4C-CT96-0014 and ERBIC15-CT96-0308, and by the Sasakawa 
Memorial Health Foundation) (Cardis et al., 2005), a formal combined analysis of studies of 
thyroid cancer in relation to 131I exposure in childhood and adolescence was set up to 
maximise the information that can be drawn concerning risks from iodine isotopes to fulfil the 
above-mentioned objectives. 
 
A list of criteria for inclusion of studies in the combined analyses was set up a priori, 
including availability of individual or individualised dose estimates and adequate diagnostic 
confirmation of thyroid cancer. Doses for the French Polynesian study were estimated within 
the project (Drozdovitch et al., 2007). An intercomparison of the dosimetry in the Chernobyl 
studies was conducted with good agreement. Conditional logistic regression was used to 
analyse the relation between radiation dose and risk of thyroid cancer. It was applied in the 
standard fashion to case-control studies. For cohort studies, “case-control sets” were defined 
on the basis of the “risk sets” for each individual case (i.e. all of the cohort members with the 
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same age at exposure – ± 6 months – and sex as the case, who were alive and did not have 
thyroid cancer at the date of diagnosis of the case).  
 
The distribution of total thyroid dose was highly skewed, with the majority of subjects in 
almost all studies having received relatively low doses, particularly in French Polynesia. In 
the Marshall Islands study, however, nearly 20 % of the study subjects received over 1.5 Gy 
to the thyroid. The dose to the thyroid was mainly from exposure to 131I, except in the 
Marshall Islands study where nearly half of the total absorbed dose was from short-lived 
radioiodines. The contribution of internal and external dose from long-lived radionuclides to 
the total thyroid dose was negligible in all studies where these were estimated. 
 
A total of 699 cases and their matched controls were included in the combined analyses; 463 
cases were from studies of the Chernobyl accident. This is the largest study to date of the 
effect of iodine isotopes on the risk of thyroid cancer. This is also the first study that has 
allowed the evaluation of the potentially modifying effect of diet, reproductive history, and 
family history of disease on the risk of radiation-induced thyroid cancer. The study allowed us 
to confirm the effect of a number of risk factors for this disease.  
 
The Chernobyl studies and the fall-out studies overlapped little with respect to attained age, 
reproductive history or diet. All of the women in the Chernobyl studies were below the age of 
30 at diagnosis, while the vast majority of cases in the other studies were over 30. Similarly, 
most of the women in the fall-out studies had children, starting at a young age (before 20) and 
more than half of them had 3 children or more; in the Chernobyl studies, only 13 % of women 
had children (only 1 had more than 2 children) and most had their first child after age 20. 
Although the study has allowed us to evaluate the potentially modifying effects of a number 
of potential risk factors, these studies tend to contribute mainly to risk estimates at different 
ends of the spectrum of age, parity, and age at first birth. Any interpretation about modifying 
effects of these variables is therefore very uncertain and further studies will be needed, 
particularly as more cases are diagnosed among middle-aged women following the Chernobyl 
accident. 
 
Results of the study are currently being prepared for publication, following a re-evaluation of 
doses in the French Polynesian study, and cannot therefore yet be made publically available. 
 
 
Implications  
 
This is the largest study to date of the effect of iodine isotopes on the risk of thyroid cancer. 
This work has provided an opportunity to formally compare estimates of thyroid cancer risk 
in relation to exposure to iodine isotopes across studies carried out in different settings and to 
study the interactions of radiation with a number of host and environmental factors.  
 
This concerted action has: 
 
• enhanced our understanding of the effect of ionising radiation on risk of thyroid cancer 

following exposure in childhood and adolescence; 
• confirmed the effects of a number of potential risk factors for thyroid cancer; 
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• improved substantially the quantification of cancer risk related to exposure to iodine 
isotopes, principally I-131, taking into account concomitant exposures to external radiation 
and incorporation of long-lived radionuclides. 

 
This study has implications for radiation protection following accidental releases of iodine 
isotopes and for the protection of patients. 
 


