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A recently published 
paper, “Analysis of 
Radiation and 
Mesothelioma in the U.S. 
Transuranium and 
Uranium Registries”, 
(Gibb et al. 2013, Am J 
Public Health. 103 (4): 
710 -716) examines 7 
mesothelioma deaths 
among a small population 
of 329 deceased 
registrants in the USTUR.  

 

 



The United States Transuranium 
and Uranium Registries (USTUR) 

USTUR Registrants are volunteer body donors, 
who are typically former nuclear workers of the 
U.S. Department of Energy with a history of 
accidental occupational exposure to ionizing 
radiation. The main purpose of these donations 
has been for radiochemical analysis of the 
postmortem tissues and biokinetic modeling 
studies of radionuclides. 



Mesothelioma 

• A rare form of cancer that develops from cells of the 
mesothelium  

• Accounts for only 0.1% of all deaths per year in the 
U.S. 

• Most commonly caused by exposure to asbestos. 
• Occurs more often in men than in women and risk 

increases with age 
 

 



Mesothelioma and Radiation 

• Studies of patients treated by radiotherapy for 
primary cancers have suggested that radiation 
contributes to the development of secondary 
mesothelioma. 

• Studies of nuclear workers have not 
demonstrated an association between ionizing 
radiation exposure and mesothelioma (Metz-
Flamant et al. 2011).  

 
 



• The Gibb study finds a proportionate mortality 
ratio (PMR) of 62.4 for mesothelioma, and as 
cumulative external radiation dose increases, 
PMR increases. 

• The Gibb study suggests that cumulative external 
radiation at nuclear facilities is associated with an 
increased risk of mesothelioma.  

• PMR definition: the proportion of observed 
deaths from a given cause in a study population 
divided by the proportion of deaths expected from 
this cause in a standard population. 
 

   PMR = Pobs / Pexp  
 



• Mesothelioma accounts 
for 2.1% (7/329) of all 
USTUR deaths.  

• Mesothelioma accounts 
for approximately 0.1% of 
all deaths in the U.S. 

• Crude PMR estimate:  
     PMR = Pobs / Pexp  

      =2.1%/0.1% = 21  
 



• Since mesothelioma is primarily an 
occupational disease and the USTUR 
registrants were overwhelmingly adult male 
Caucasians, 

 PMR = Pobs / Pexp  

      =2.1%/0.1% = 21  
 
• The reported PMR of 62.4 for mesothelioma is 

strikingly large, and does not add up by quick 
examination.  



Concern with the Small Sample Size in the Gibb Study 

• Intuitively there are many causes of deaths in the U.S. 
population and much less causes (some causes with no 
observed deaths) of 329 deaths in the USTUR.  

• Therefore, the cause-specific proportion of death in the Gibb 
study and the corresponding cause-specific proportion of death 
in the U.S. population are based on different numbers of 
causes of deaths. 

• The cause-specific proportion in the Gibb study is inflated 
because it is based on fewer causes of deaths. As a result, the 
PMR is overestimated and therefore biased. 





National Institute for Occupational Safety and 
Health/Life Table Analysis System (LTAS) 

• The Gibb study applies LTAS, a software used to 
analyze a study population to determine if disease 
incidence or mortality among the study 
population is higher or lower than expected 
compared to a referent population. 

•  LTAS translates the causes of death from the 
World Health Organization International 
Classification of Diseases (ICD) codes to 119 
disease categories and provides the baseline U.S. 
death proportions. 



Mesothelioma ICD coding history 

• Since 1999 when ICD-10 was implemented, 
mesothelioma has been coded as a separate 
underlying cause of death (C45.0-C45.9) 

• Pre-1999, mesothelioma was coded as, 
 Malignant neoplasm of pleura, unspecified (ICD-

9:163.9) 
 Malignant neoplasm of bronchus and lung, 

unspecified (ICD-9:162.9) 
 Malignant neoplasm without specification of site 

(ICD-9:199-) 
 
 
 
 





NIOSH/LTAS has no mesothelioma 
death data pre-1999 

Example: White males, 
age 70 to 74 

 
• LTAS:proportions for 

mesothelioma (minor 31) 
are all zeros pre-1999  
 

• More than 80% of USTUR 
deaths occurred before 1999 
including 6 of 7 USTUR 
mesothelioma cases  
 
 

Age Calendar Period Proportion 
70-74 1960-1964 0 
70-74 1965-1969 0 
70-74 1970-1974 0 
70-74 1975-1979 0 
70-74 1980-1984 0 
70-74 1985-1989 0 
70-74 1990-1994 0 
70-74 1995-1999 0.000544 
70-74 2000-2004 0.002813 
70-74 2005-2009 0.002926 
70-74 2010+ 0.002926 



LTAS calculates PMR as a ratio of weighted sums 
of the proportion of deaths from a specific cause in 
a study population vs. the comparable weighted 
sum in the U.S. population deaths (stratified by 
age, race, sex, and calendar year) 
 
PMR = ∑ Wi * Pobs, i / ∑ Wi * Pexp, i 
 
Where, 
Pobs, i = the ith stratum-specific proportion in the 
study population 
Pexp, i = the ith stratum-specific proportion in the 
U.S. population  
Wi = the ith stratum-specific number of observed 
deaths in the study population. 
 
 
 
 
 
 
 
 
 
 
 
 



Conclusions 
• The USTUR death data are not compatible and therefore 

should have not been compared with the LTAS U.S. death 
data in the PMR analysis for mesothelioma because there is 
no specific code for it pre-1999. 

• The analyses of the Gibb study were conducted incorrectly 
from the beginning, resulting in false findings and 
conclusions on mesothelioma and radiation. 

• Caution should be exercised when using LTAS, or similar 
analytic software, for mortality studies where the rules for 
coding cause of death are different over the time frame of a 
study. 





Proportionate mortality ratio explained 

• Proportionate mortality ratio (PMR):the proportion of 
observed deaths from a given cause in a study population 
divided by the proportion of deaths expected from this 
cause in a standard population. 
 

   PMR = Pobs / Pexp  
  

 A PMR greater than 1.0 (statistical significance is 
determined by assuming Poisson distribution) indicates 
that a particular cause accounts for a greater proportion of 
deaths in the population of interest compared to the 
standard population. 
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