
• Statistical Health-Effects Study 

Principal Investigator: E. S. Gilbert and L. E. Sever 

Other Investigators: J. A. Buchanan, S. Marks, and H. D. Tolley 

A principal objective of this program is to determine if there are demonstrable effects of radiation 
exposure to the Hanford worker by analyzing mortality records of this population. A secondary pur
pose is to improve methodology for assessing health effects of chronic low-level exposure to harmful 
agents or substances, particularly in an occupational setting. In the past year we have updated our 
analyses and initiated new areas of analysis. Complete documentation was provided for our computer 
program for the mortality study, and a user's manual is under development. A case-control study of 
birth defects was started in FY 1982. 

Statistical Health-Effects Study 

The primary objective of this program is to 
ana lyze the mortal i ty of Hanford workers 
and, particularly, to assess whether there 
are demonstrab 1 e effects of radi at i on ex
posure in this population. An analysis of 
the newly updated mortal i ty fi 1 e has not 
been completed as yet. Results of that an
alysis, when complete, will be published in 
the journal Radiation Research, where our 
principal report of the study and an update 
were published previously. 

In addition to the update of the mortality 
ana lys is, the fall owi ng ana lyses of the 
data were undertaken: 

1. Examination of the effects of con
founding factors on the analysis of 
the relationship of radiation to mor
tal ity 

2. Investigation of the impact that a 
suspected change in the Social Secur
ity Administration's (SSA) reporting 
system might have on the Hanford ex
perience 

3. Examination of possible lung cancer 
ri sk for workers exposed to over 2 
rem of cumulative dose. 

Task 1 was motivated by an interest in de
termining if employment cohort and year of 
death were possible confounding factors in 
determining an effect due to radiation. 
The results for this year examined mortal
ity due to all cancers collectively as the 
outcome variable. In this analysis, which 
will appear in the Proceedings of the SIAM 
Institute for Mathematics and Society Con
ference, the conc 1 us ions were that these 
factors did have a confounding influence on 
measured radiation effects. 

Task 2 was undertaken because of an appar
ent decrease in reported noncancer deaths 
by SSA. There is no reason to believe that 
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the SSA system of reporting mortality is 
biased in favor of death by cancer. Upon 
closer examination, we discovered a de
crease in the deaths reported by SSA from 
what we expected, actuari ally, for the 
latter part of 1977 and 1978. This reduc
tion was offset for reported cancer deaths 
by an increase in cancer mortality rates in 
our cohort. (This increase is similar to 
that observed in the U.S. population be
tween 1966 and 1978.) The cause and po
tent i ali mpact of the apparent temporary 
decrease in SSA ascertainment of death are 
not yet apparent. When the resources of 
the National Death Index are made available 
to Hanford Environmental Health Foundation, 
that source will be used for death ascer
tainment for deaths dating from 1979. 

Task 3, that of investigating lung cancer 
risks, is still under way. Since smoking 
history is generally unavailable, the co
horts have been classified into four broad 
occupational categories. The results of 
this comparison will be used in support of 
a case-control study of lung cancer in 
which smoking history and other confounding 
risk factors will be investigated. 

In response to a need in the Department of 
Energy research community for a comprehen
sive data analysis tool to use in large oc
cupational cohort studies, a generalized 
vers i on of the pri mary computer program 
used in this project has been developed. 
The program, MOX (Mortal i ty and Occupa
tional E~posure Analysis), uses a dynamic, 
internal-population-based methodology to 
analyze the relationships between chronic 
environmental exposure and mortality, tabu
lated by specific causes of death. (Envi
ronmental exposure refers here to exposure 
to radiation, chemical substances or other 
quantifiable, potentially hazardous 
agents.) Documentation of the program has 
been developed, and a detailed user's man
ual should be completed early in 1983. The 
program and manual will be made available 
to other research investigators. 



During FY 1982, a case-control study of 
birth defects was started. Cases of birth 
defects in babi es born in the three hos
pitals in the Tri-Cities area are being 
identified through hospital records, birth 
and death certificates. We plan to develop 
information on the prevalence at birth of 
selected malformations for the period 1956-
1980. In addition, two controls are being 
selected for each case. We will compare 
cases and controls on the basis of history 
of employment at Hanford, occupational rad
iation exposure, and exposure to other haz-
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ardous substances. Collection of case and 
control data is currently under way. 

In addition to the above, the paper titled, 
"Some Confounding Factors in the Study of 
Mortality and Occupational Exposure," by E. 
S. Gilbe-t, was published in the July 1982 
issue of the American Journal of Epidemiol
~. A ,econd paper by E. S. Gilbert, "An 
Evaluation of Several Methods for Assessing 
the Effe:ts of Occupational Exposure to 
Radiation," is "in press" in the journal 
Biometrics. ------


