PRESS CONFERENCE 705228
November 17, 1977

Dr. Sidney Marks and Dr. Ethel Gilbert -
Battelle-Northwest

Subject: MANCUSO/MILHAM STUDIES
(TOM BAUMAN) - We apbreciéte your coming out on such short notice. With all the
questions being raised about the Mancuso and Milham studies, we thought it was
important to get you all fogethef at one time and answer the questions all at
once. The people best qualified to do this locally are Dr.'Sid Marks and
Dr. Ethel Gilbert from Battelle-Northwest. They have been following this and
have been working on the Milham/Mancuso studies for over a year now>and are well
qualified to answer questions and talk about it. Dr. Marks is Assbciate Program
Manager of the Environmental and Safety Research Program Office at Battelle, and
Dr. Gilbert is a Research Statistician. Sid will make an opening statement, and
then Ethel will show you some viewgraphs.

(MEDIA REPRESENTATIVE)* - One clarification . . . I don't-know . . . maybe he

will address it in his opening comments . . . but you say they have been working
on the study? '

(TOM BAUMAN) - They have been analyzing the study. We will have copies of Sid's
remarks as soon as they come out of the typewriter.

(SID MARKS) - The AEC/ERDA Health and Mortality Study was started in 1964 with

Dr. Thomas F. Mancuso of the University of Pittsburgh as the principal investigator.
The objective of the study was to investigate the health of workers in the nuclear
industry, especially with respect to possible effects of radiation exposure on
worker health. Mortality was selected as the most feasible measure of health
experience, with ascertainment of life or death status to be carried out by the
Social Security Administration. The initial plants included in the study were

*Since this material was transcribed from a tape of the press briefing, media
representatives present were not always identified by name when asking questions.
Wherever possible in this manuscript, their names are provided.
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!
Hanford and Oak Ridge. Data Were also collected from uranium feed piants early
in the study and from Mound Laboratories more recently. Until the summer of
1976, Dr. Mancuso consistently reported to AEC and ERDA that his results were
not suitable for publication. |

Meanwhile, in March of 1974, the State of Washington contacted the AEC office in
Richland and informed them of a study by Dr. Samuel Milham, Jr., of the Department
of Social and Health Services. Mitham's study had included analysis of the death
certificates of 842 Hanford Project employees as a part of a statewide occupational
mortality study. Dr. Milham believed ‘that his éna]ysis indicated a higher
incidence of certain types of cancers among former Hanford employees than among
state residents. as a whole.

Subsequently, Dr. Milham met with Dr. Barkev Sanders, Dr. Mancuso's statistician,
in Richland. To assure that Dr. Milham was not in any way discouraged from ‘
pursuing his work or publishing the results, AEC officials did not participate in
his meeting with Dr. Sanders.

Dr. MiTham earlier provided Dr. Mancuso with a copy of his draft paper.

In March of 1975, Dr. Mancuso was given advance notice of the termination of his
ERDA contract, to be effectivevdu1y 31, 1977, because of unfavorab]e'péer reviews
and a need to respond to the Congress and the public on the héalth of the workers.
His reviewers, who were from universities and other agencies of the Government,
urged that Mancuso publish any results of his, whether positive or negative.:

In the spring of 1976, Dr. Mancuso replaced Dr. Sanders, who had been associated
with the study from its inception, with Dr. Alice Stewart, a well-known British
epidemiologist, and her statistician, Dr. George Kneale. Until Dr. Mancuso
replaced Dr. Sanders, they had consistently found no evidence of radiation-effect
on the health of the workers, although they always stated that they would reserve
judgment until additional time had elapsed and until the study was expanded to
include all major plants in the industypy. Within months after Dr. Stewart became
associated with the study, she presented a paper at the October 1976 Health Physics
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Soéiety Symposium in Saratoga Springs, New York, in which she conc1uded that
radiation exposure of the Hanford worker population caused radiation induced
deaths for several cancer types. 1 also spoke at Sarétoga Springs and described
results of an independent Battelle, Pacific Northwest Laboratories, study of the
Hanford mortality data, which in many respects disagreed with Dr. Mancuso and
Stgwart’s findings. o

In the studies conducted here, we have found that the overall mortality rate iq
the Hanford worker popu]ation‘is'substantia11y lTower than that of the U. S.
population, which is not.surpriséng'in an industry with an excellent health care.
and safety program. Moreover, the overall cancer rate is lower than that of the
genéral popuTation.

Among the cancer types that have been considered on the basis of other evidence
to be related to radiation, such as leukemia and cancer of the lung, the Hanford
workers have had Tower mortality rates than the U. S. population.

A coup]e‘of Tess common cancer types, cancer of the pancreas and a rare cancer
of the bone marrow, multiple myeloma, have had somewhat incfeased mortality rates
with a suggestion of a fe]ationship to radiation exposure levels. That. latter is
based on very few cases, such as 1, 2, or 3 in certain exposure groups.

We consider that these are leads to follow in our further studies. The comparison
of our information with results from other plants wi]]_enab]é us to reach more
definite conclusions. .In fact, these diseases have not been identified as
typically qssociated with radiation exposure in larger studies, such as the
Hiroshima and Nagasaki studies.

As. Dr. Gilbert will explain in her briefing, the possible casual relationship
between low levels of radiation and cancer cited by Drs. Mancuso and Milham is _
baSed upon proportional analysis. This statistical method is a questionable
approach inasmuch as any reduction in mortality from other causes, such as heart
disease, stroke,_ok accidents, automatically increases the proportion attributed
to cancer. Such reductions in noncancer rates have taken. place among the Hanford
workers. '
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We should also keep in mind that sta;istica11y significant re]ationsﬁips do not
always imply cause and effect.

In closing, I want to emphasize that the studies by Dr.-Mancuso; Battelle, and
ORAU reflect the interest of the Departmeht of Energy, its predecéséor agencies,
and their contractors in assuring that there are safe working conditions for all
employees. We intend to continue these efforts.

Dr. Gilbert will now present the results of the study that has been going on at
Battelle. ' ' ' '

(TOM BAUMAN) - We will have copies of these viewgraphs for anyone who wants them.
(DR. GILBERT) - Since the results that we are going to present, or that Sid has
~already presented to some extent, are quite different from the éoncTusions that
Mancuso and Stewart are coming to, I thought it might be well to talk about éome
of the differences in our analyses and their analyses, so, as you can see, I

will be coming out with different conclusions. I am sure this must be somewhat
confusing if you are not immediately in this field.

- We have already referred to the fact that they have done proportional analysis,
and we are doing.a population-based analysis. In proportional analysis, one
Tooks only at deaths and then looks at how many cancer deaths one has-observed
within these deaths; whereas, in a population-based analysis of deaths, one
considers workers tHat are still alive and the risks of dying and relates the
deaths to this population and risk.

I have a Tittle example here that I think illustrates the difference in these

methods and the problems that one can get into doing a proportional analysis.

Let's supbose'first of all that we have two groups of people that we were
interested in comparing with respect to their death rate. These might, for
example, be unexposed workers, exposed,workers, or they might be Hanford workers
and some control population. We are interested in comparing these two groups of
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péop]e. We will assume that they are similar 1nvrespect to age and éverything
else of that sort, to keep the examples simple. Suppose we follow both of these
‘groups of fndividua]s for 20 or 30 years and observe how many died and what they
died of. And let's suppose that in Group 1, ten individuals died, giving us a
death rate of 10%, whereas in Group 2, twenty individuals died, giving us a group
death rate also of 10%, when we started out with 200. This is from all causes.
No, I'm sorry; this is. just from cancer. The cancer rates are identical in these
two. populations. Now let's suppose that the,deéth rate from honcanceré, from
noncancers we have 30 deaths from the first group, giving us a noncancer death
rate of 30%, and, in the second group, we have 40 deaths, giving us a noncancer
death rate of 20%. So we see that in these two groups, Group 1 had a higher -
death rate from noncancers than does group 2, whereas the cancer rates are
identical. Now let's suppose in this population you do not have any information
on the population and risk. That we look only at the people that have died in
these. two groups. We would then have something 1ike what we see down here. In .
Group 1, we have 40 deaths, a total of 40 deaths. Ten of them died from cancer,
and it Tooks Tlike, therefore, that 25% of the deaths are due to cancer; and in
Group 2, twenty of them had died of cancer out of a total of 60, which gives a
proportion of 33%. If we 1ooked'on1y at this and didn't look at anything e]se;
we would say that Group 2 has more cancer than Group 1. But, looking at the
total picture, we see that what's happened is that this group -had a higher death
rate frbm noncancer, and really, the cancer rates are identiba] in the two groups.
Ahd this is really é]most exactly what has happened in the Hanford study. The
analysis that Mancuso has done and the analysis that MiTham has done were |
'propdrtiona1 analyses. They looked only at deaths and, in Milham's case, he
-compared his deaths with Washington State and, because deaths from noncancer
causes tend to be higher for Washington State in general than for Hanford
employees, it looks like caﬁcer has a higher proportion.

~Similarly, in the Mancuso analysis, they compared exposure groups, and they,gét
the same kind of thing going on. The proportional analysis can be deceptive,
and that's what I'm trying to illustrate here.

/
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Another problem with some of the other analyses that have been done {s that they
ought to take into account a number of variables that affect mortality and are
"also related to radiation exposure. And such variables can produce correlations
if they are not properly contfo]1ed'for. One such variable is calendar year.

. It takes awhile to accumulate a radiation exposure; it is built up over a number
.of years, so that most of the deaths that have had the higher exposures have
occurred relatively recently in the late 60's and 70's, whereas the deﬁths with
Tower exposures could have occurred in the 40's, the 50's, the 60's. Now, this
is especially important with causes of death such as Tung cancer. Lung cancer
is one of the death causes that the Mancuso study has imp1fcated. Lung cancer
rates for the U. S. population have about doubled between the 1940's and the
1970's. So if you compare high exposure groups who are almost all recent deaths
with low exposure groups, which include the whole specfrum, you tend to get
correlations just because you have not.control1ed for that. Another variable
that is important is the length of emp]oyment.i Obviously, the longer you have
_been employed at Hanford, the moré opportunity you have had to accumulate
recorded radiation exposure. In pafticu]ar, the very short-term worker has
'pfactica11y no exposure. We have many such WOrkers, many workers who worked
here Titerally just a few weeks.  These short-term workers have higher rates
from noncancer causes for whatever reasons. I don't know just why this is so,
but they do, in fact, have higher death rates from noncancer causes, and this
tends to create some correlations when you don't consider the length of employment.

Still another variable that is important is occupation. Most of the radiation
exposures are received in a few very specific occupations. These occupations are
classified generally as craftsmen and operator types. I feel it is inappropriate
to compare their death rates to, say, the death rates from managers and scientists
on one hand and perhaps service workers on the other. They really should be
combared with other craftsmen and operatives that are not receiving radiation
exposure, which is what we have done in our analysis. Now, here at Hanford we
have (at Battelle) analyzed this data in two different ways.
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In the first type of anaiysis, we have related death rates of Hanford workers to
those of the U. S. population in general. In the second analysis, we have tried

to compare death rates for those with higher exposures to those with lower
recorded exposures.

Now Tet's talk first about the first type of analysis. I might say first‘of all
‘that there are limitations in interpreting a'compafﬁson of death rates in Hanford
workers with those of the general population. I am sure you can all think of many
ways in which the Hanford population is going to differ from that of the U. S. -
outside of radiation exposure, and all of this has to be taken into account in
how one interprets these results. In particular, as Sid has already noted, this
is an employed population. Employed workers typically have lower death rates

than does the general population. It turns out that Hanford is no exception to
this.

The method we used in cérrying out our population analysis is to calculate a
quantity ca]]ed a standardized mortaTity ratio, or SMR for short. And what this
involves is calculating the number of deaths we would expect in the Hanford
population if the rates for the U. S. population prevailed. This takes into
account the age, and ca]endar.year distribution of .our population. So, we first
have for-each cause. of death an observed number of deaths. That's what we
actually see. - And we have an expected number of deaths. That's the number of
deaths from a particular cause that are expected based on age, cé1endar year, and
specific rate for U. S. white males. We present the observed deaths as a percent
of the expected deaths. That's what's known as the standardized mortality ratio.
If the mortality experienced at the Hanford population is identical to that of
the U. S. population, we get an SMR of 100 (the observed déaths wou]d_equa]lthe
expected deaths). On the other hand, if we had some adverse effect, then the
observed;deaths would exceed the expected, and we would get a ratio greater than
100 and vice versa.

Here are a few results relating to major causeS'of'death. First, you will note

that this deals with 20,000 white male workers at Hanford. You will nbtg first
of all that about 1/3 of them were there for less than two years. We separated
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these and ‘are now looking at the more interesting group, those that have been
here for awhile. They-are also the group that would have most of the higher
radiation exposure. We see that the SMR death rates from all causes are about
75% of what one would expect based on U. S. statistics for the longer term (two
or more years of employment) employee. As I say, that is fairly typical for the
employed population. The cancer SMR is somewhat higher. That is also typica1'
for employed populatjons. The bias that is involved in employed popU]atTohs
having Tower death rates than the general population is not as great for cancer
as it is for other causes. So this is something that is seen in almost any
occupational population you would look at. Death rates from cancer tend to be

_higher than from other causes of death. Again, if we were to do a proportional
analysis, becéuse the cancer rate is higher than the noncancer rate, it looks
1ike cancer is excessive in fact when they are both well below 100.

Looking at some specific cancers, these are SMR's just for the:groups that were
employed for - two or more years. We see a lot of variation in the SMR's, due
mostly to the small numbers of deaths involved when we get down to very specific
cancers. None of these are significantly greater than 100. A few are slightly
higher, but the fact is that they are within what one would consider random
variation. I think it is particularly interesting that leukemia is so Tow.
Leukemia, of course, is the cause of death that has been most strcngly associated
with radiation exposure in studies such as those of the atomic‘bomb survivors.

We see that leukemia deaths are only about half of what one would normally expect.
So, I think that fact is especially interesting because leukemia has a very short
latent period, probably less than five years, as opposed to some other cancers.
This means that, if there were something there, we probably would have seen it

by now. As I.mentioned, the other kind of analysis we did was to relate death
rates to éxposure data. We again calculate observed and expected deaths,

except that this time, the expected deaths are the deaths that are expected if
the radiation exposure had no effect. You look at death rates from all Hanford
emp]oyées, apply the ratés to various exposure groups, and calculate the number
“we would expect in a given exposure group if radiation had no effect. And we did
this in a way that takes variables 1ik¢ age, calendar year, and occupation into
account. |
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Now the exposure groups that we considered are less than 2 rems, 2-5krems, 5-15
rems, and-15 or more rems. Here, we see the results of that analysis, and I wi]1~
go over the 1nterprétation’of the results. I presented in this viewgraph the two
higher exposure groups. Now, if radiation had an effect, one would expect to have
more observed deaths than expected deaths in these two higher caiegories. Now,

on the other hand, if radiation has no effect, we would expect the observed .and
expected numbers to be approximately equal. Looking first at all causes, we see
that the number of deaths observed in the two higher exposure‘categories are less
than.one'wou1d'expect, which is saying if anything, that the people who are getting
higher exposures have lower death rates than those who have lower exposures.

(MIKE BERRIOCHOA) - Excuse me. The -expected death rate, that's jdst the national
norm? ‘

(DR. GILBERT) - No, this particular analysis has nothing to do with national
statistics. It is the number that one would expect in that exposure group if
radiation had no effect.

(MIKE BERRIOCHOA) - Then how is that figure arrived at?

(DR. GILBERT) - Well, we look at essentially the death rate for all Hanford
workers, apply that death rate to the number of people that have an exposure of
5-15 rems, and multiply to obtain an expected number of deaths. It's a Tittle
more complex than that, and we did it in a way that wou1d allow for differences
in -age, calendar year, and occupation.. '

(MIKE BERRIOCHOA) - That number applies only to .the Hanford population?

(DR. GILBERT) - Right.

OK. Looking at cancer, the observed and expected for the two higher categories
are actually quite close. In the overall cancer, we see no evidence that those

with higher exposures have more deaths /from cancer than do those with lower
exposures. Leukemia we might want to look at. As I mentioned, this is the cause
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that has been associated with radiation in other studies.v Here we see that,
looking at the combined groups, we have a half of a death expected. We observed
one death in these two categories. It is true one is greater than one-half. On
the other hand, if only a half a death is expected, you can't get much closer fhan
0Oor 1, solcan't get too excited over the fact that we have one death here. It
is-in the Tower of the two groups. There are two causes of death which do show
the observed to exceed the expected. One is cancer of the pancreas. Here we see,
Jparticularly in the higher group, we have three deaths observed and one expected.
Also, myeloma, where we have a total of three deaths observed with a Tittle over
one expected. In the higher group, we have two observed with less than half a
death expected. These do turn out to be what we.call statistically significant.
We feel, as Sid has already noted, that these two causes of death do warrant
further attention. But you see they are based on a very small number of cases,
and we cannot rule out the possibility, for example, that these results may be
affected by things 1ike pre-Hanford exposures or even misdiégnosis. Cancer of the
pancreas is a difficult disease to diagnose. -We are certainly going to continue
to look at these. This is an ongoing study where we are continuing to get new
~data. -These will be causes that we will want to look at pafticu]ar]y closely.
But, looking at the overall picture, we do have those that are high, and we have
some others, cancer of the pancreas, for example, and prostate, for examp1e, in
which we have no deaths where we expected about two. So, on balarce, the cancer
rate for these workers is no higher than one would expect.

I quess that concludes my presentation.

Following are questions/answers from pressfconferenée:

(Could not pick up question from tape; believe media reprgsentative is JINI DALEN)*-
(ANSWER) - DrT Mancuso's contract wag terminated July 31 of this year, and he has

‘sought to focus his attention on his study and has criticized the agency for
terminating his study.

*See footnote on page 1.
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) - It is his contention that he was terminated because the
v a positive correlation between cancer and employment at Hanford
rpment knew that a full year ago and has chosen to. keep the 1id
As he put it, because of the positive results, you were
any arrangements to announce the results, That's the way he

11y, his notice of termination was given 2-1/2 years before he
sell over a year before his positive results came out. At the
» of termination was given to him, there was no reason to

ere any results different from any he had in the past.

J* - Dr. Milham said he decided to take up this issue with
1. 'He says he came away from the meeting with the impression

. those statistics published because there was an anti-
he time.

Mitham's impression, perhaps, but we have no reason to

1} here or anybody here attemhted to dissuade him from
He ejther asked or was invited to come over (I don't

s at the time) to discuss fufther information because
report at that time, said that his work shoﬁ1d'be the

[t happens that at that time, there was a great deal more

wailable in the mortality study, and we got in touch
Dr. Sanders to make available to Dr. Milham the fact
more data than he had.

r. Marks, could you summarize then for us, perhaps put
have gone over here this morning. How accurate is
,.it says the study shows a highér than ndrma} rate
rees at Hanford. How accurate is that? It includes
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mention of a peer review. In layman's language, what was wrong? What did his
peers find him lacking in?

(DR. MARKS) - If I may paraphrase his peer reviews, his peer reviewers found him
lacking in his failure to publish results despite the nature of the results. It
is customary in studies, conducted under any agency sponsorship, to provide to the
scientific community and the public the results of the study or the plans or the
methods by which you will proceed in edited publications as the work goes along,
and, in the case of Dr. Mancuso's study, the peer reviewers, who Qeﬁe either from
universities or from other agencies, felt that he was deficient in this respect.
He was holding back too long. He was excessively focused on details in the data,
and it was inapprdpriate to continue a study under an investigator when he was not
coming forth with the results of his studies. And the peer reviewers really had
no concern with what he was coming up with in his studies. In fact, if there were
positive results, it was considered cerfain]y appropriate to present those to the
scientific community’aﬁd the public. If there were negative results, this was
also important.

(MEDIA REPRESENTATIVE)* - (Front portion garbled.) How accurate is this report?

(ANSWER) - We feel that on the basis of what we regard as a more reliable approach
to it, that that report is not accurate, that the overall cancer rate in this
worker population is not increased, and that the conclusions that have been drawn
regarding specific capcer related deaths are not valid.

(MEDTA REPRESENTATIVE)* - What's wrong with the methodology?

(ANSWER) - The methodology is faulty because they have failed to take into considera-
tion certain biases in their methodology, as Dr. Gilbert has pointed out to the
group, and, also, they have failed to use the fact that they had a population base
to work from, but used this proportional mortality procedure that Dr. Gilbert
pointed out has deficiencies in it and can lead to biased results.

/

*See footnote on page 1.
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