A Comprehensive Epidemiologic
Data Resource
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A Comprehensive Fpidemiologic Data Resource (CEDR) of the health
records of all present and former employees of the Department of Energy
(DOE)}, its predecessor agencies, and their contractors is in the process of
being established. Such a data base, as first proposed, would have enabled
any researcher the opportunity to use DOE and contractor employee data
to analyze, among other issues, the effects of low levels of radiation on
the health of those exposed. However, insufficient funding and efforts to
limit the definition of what data are to be included now threaten fo reduce
the breadth and usefulness of this data base. Vigilance and action by the
concerned expert community and the general public are needed to ensure
that CEDR is developed along the lines initially envisioned. (rsro 10910145150

he Department of Energy (DOE) has been en-
gaged m both legal and political battles since

& the Manhattan Project about access to health
records on DOE employees and employees of DOE
contractors. These records have never been available
to researchers who did not have funding or approval
from DOE. The DYOE has argued until recently that
these data should be maintained and analyzed by
DOEL and its contract cpidemiologists because 1) the
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privacy of the employvees needed to be protected, 2}
mortality data extracted from the death certificates
could not be released to outside rescarchers without
written permission from the individval states from
which the certificates were purchased, 3) some con-
tractors for DOE claim that records uscd for health
studies are private corporate records that POE and
others have no tight to use, and 4) DOE's contract
epidemiologists claimed the right to publish from
the data before releasing them to outside research-
ers. These four factors combined resulted in the
preclusion of researchers outside the DOE system
from analvzing the health effects of working at
DOE, predecessor agencies, and at contractor facili-
ties.

The Three Mile Public Health Fund
brought the issue of access to DOLE health records
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to the atlention of the general public when it initi-
ated a lawsuit against the DOE in pursuit of health
and moralily data. In response to the lawsuit and
the tenewed public concerns about DHOE's ability to
police itself, the Secretary of the Department of
Energy {Admiral Watkins} attempted to restore pub-
lie comfidence in DOE's epidemiology program. One
o several actions taken by Admiral Watkins was a
promise to create a Comprehensive Epidemiologic
Jata Resource (CEDR), a data base for public use
that would contain health records on all DOE, pred-
ecessorT agency, and contractor workers [1]. Al-
though some within the DOE question the utility of
such a data base, recenily published studies on the
relationship between exposure 10 low levels of ra-
diatiem and health make the creation of this data
basc and ils release to oulside researchers even more
important [2,3] The CEDR initiative also represents
a major change in the DOL's thinking regarding
issues of health and safety, in that CEDR conslitutes
a mechanism to share data on worker health effects
with researchers outside of the DOE

The idea of centralizing DOE's epidemiotogic data
is not new. It was [irst suggested and attempted by
Dr. Mancuso from the University of Pittsburgh in
1964 under a contract from the Atomic Energy Com-
mission {AEC) [4]. From the vantage point of the
19%)s, scientists and political officials are unani-
mous in the opinion that comprehensive health
studics should have been a {undamental parl of
worker and off-site health and safety in the eatly
vears of the ARC 1Data forms could have been
developed and used consistenily across siles, and
longitudinal prospective health and mortality stud-
ies should have been carried outin a timely manner,
Had this been done most of the current efforl to
establish a CEDR within the DOE would not he
'I'it'!\'t"!-iqa'l'_'!.-'.

Here we describe the latest effort by the DOE to
put together, in one place, the data that are neces-
sary to conduct retrospective and p];:'n prospective
epidemiologic studies of occupational safety and
health of TPOE and contractor employees in order to
assess the more general issue of the relation between
the exposure to low levels of radiation and hazard-
ous chemicals and their long-term effects on human
health. Included in this description is a review and
summary of the relevant findings and recommen-
dations of the Secretarial Panel for the Fvaluation
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ol Epidemiclogic Research Activities (SPEERA), the
Mational Academy of Sciences (WAS) Committee on
Radiation Epidemiological Research Programs, and
the General Accounting Office Report to the Com-
mittee on Governmental Affairs. We also describe
DOE's effort to standardize the collection of em-
ployee data that are routinely used tor epidemiologic
studies, sand the mechanism that will allow access
to these and other data by researchers outside of
DOL It should be made clear that the epidemiology
program within the DOL is changing, and the meth-
ads for centralizing the relevant data are evolving
as this article s being writlen, The descrdption in
this paper of the proposed content of CEDR, the
methods for compiling these data into one central
location, and data access issues are current as of July
23, 1991,

If completed in its originally proposed form,
CEDOR would become the most valuable data base
available for assessing the more narrowly focused
guestion of the health effects of the production of
nuclear weapans and energy and the more general
guestion of the health effects of long-term exposure
to low levels of radiation. This data base would
likely represent the basis on which research of this
kind would be conduacted internally at BOL, at the
Centers for Msease Control (CNC), and at univer-
sities and research instilutions throughout the world
Futthermuwwe, other stedies of interest could result
from the ceeation of CEDR that would be of interest
to the health care industty, the Occupational Safety
and Health Administratiom, and to the emplovees
and labor unions affecied by the production of
nuclear weapons and energy

While the political will to create CEDR as origi-
nally planned may still exisi in the DOE, develop-
ments within the past vear indicate that CEDR, as
originally planned, is in jeopardy. Specific problems
that have arisen, to be discussed here, include 1) the
lack of funding for CEDR, 2} the failure to meet
deadlines for the installation of data into CEDR, 3)
defayvs by the Office of Epidemiclogy and Health
Surveillance (OEHS), the DOE office responsible [or
CEDR, in getting states to agree to allow cause-of-
death data to be used, 4) the decision by OEHS to
climinate surveys of cxisting dala, 5) the lack of a
spirit of cogperation with the CDC, and é) the lack
ol a presence of an established senior scicndist with
a lomg-standing track record of independence to
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head the DOE's epidemiology program. As it cur-
rently stands, CEDR runs the risk of serving as
nothing more than a tepository for the analytical
data files (and studies) that have already been con-
ducted by DOE contractor epidemiologists, with
little opportunity for outside researchers to test their
own research hypotheses by modifying the data files
on which such studies have been conducted in the
past,

BACKGROUND

In the early 1960s the AEC sel out to determine
whether the records that were used to keep track of
their employvees could be used to conduct long-term
follow-up mortality studies. Pilot studics to deter-
mine the feasibility of using worker records for
health and mertality studies were conducted for the
AEC by Dr. Mancuso and his agsistants at the Uni-
versity of Pittsburgh from 1964 to 1969, and in a
series of subsequently published nternal reports it
was demonstrated that records collected for routine
purposes could be used to conduct lomgitudinal
studies on emplovee health [4].

Data used in these and most of the subsequent
studies conducted by the AEC, and later the DOE,
were not originally collected for the purpose of
performing epidemiologic research, Instead, they
were collected as routine employer records for the
purpose of following the job status of their employ-
ees and for addressing health and safety concerns
that were of immediate interest to DOE and its
contractors. Since most of the workers at weapons
production facilitics worked for individual nongov-
ernment contractors, there were no standardized
methods of collecting data on employees either
within a givenn DOE facility or contractor site across
time, or between facilities during any single time
period, Thus, much of the detective work in epide-
miology that is commonly associated with the search
for confounding variables and the more elusive issue
of causality was preceded in this case by the con-
struction of usable analytical data files from the
myriad of available information, much of which
would be considered useless from an epidemiole-
gist'’s perspective Furthermore, the complexity of
identifving data sources, verifying accuracy, tracking
employees through time, linking employee records,
and solving inconsistencies in the data have meant
both slow progress in conducting research and the

CEDE

requivement of numerous judgments about the data
by the scientists who have been engaged in this
work,

POLITICAL AND LOGISTIC ISSUES IN
ESTABLISHING A CEDR

Consofidation of DOE Dala

The most recent effort to consolidate the DOE
data is a consequence of at least three factors: 1) the
request from the Three Mile Island Public Health
Fund for DOE data related to health and mortality,
2y DOE’s inability (or unwillingness in the minds of
some) to turn over the data to outside researchers,
and 3) the envirommental and organizational re-
forms initiated by Admiral Watkins [1]. Although
the political will may exist within the DOL to carry
out some of these reforms, wading through the
departmental bureaucracy to see them to completion
has been, and will continue to be, difficult. With
respect to CEDR, examples of burcaucratic obstacles
abound. Some DOE facilities allow contractor epi-
demiologists access to medical records but not per-
sonnel security questionnaires, while the Teverse is
true at other facilities. The DOL Svstems of Records
was revised in 1%8% to allow data on current con-
tractor employees to be used for epidemiclogic stud-
ies. Funding for the creation of CEDR in fiscal vear
1990 was drawn from existing programmatic funds
with no new funding available from Congress, and
Congress has yet to allocate more funds to the DOE
explicitly for this purpose. Furthermore, funding for
new review committees within the epidemiclogy
program has been drawn from existing funds within
the Office of Health and Environmental Research.

With regard to the data the [DOE has been col-
lecting for vears, there arc still lingering questions
of ownership, problems associated with protecting
confidentiality, and questions about access and re-
lease. An example of one of these problems is that
the DOE has taken the position {(on the basis of
written agreements with some states) that informa-
tion on cause of death from state death certificates
belongs to the states and not to the DOE. This means
that cause-of-death data cannot be released without
specific permission from each individual state from
whom the death certificate was purchased. Agree-
ments with each of the 30 states will be necessary
before information from death certificates may be
included in the data base To date, 43 states have
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given their permission lo include death certificate
informaton in a CEDR. Without death certificate
information from all 50 states, the DOE epidemio-
logic studies cannot be replicated and the findings
independently verified While as of May 1991, 10
researchers have n—*.qm—!rs?e*d access to the interim data
system, those requesting data tapes have asked that
the IXOE wait to grant access until data from all
states are available. It appears that those states that
have not given permission to include death certifi-
cate data inte CEIXR are those with mowe compli-
cated procedures for granting such  permission
Mone of the states withholding permission are hosts
[or DOE weapons production [acilitics

{rersight and Review of Research Program

In the past it has been suggesied that the entire
health and safety component of the DOE be de-
tached from it and moved to another agency such
as the Department of Health and Human Services
(HHS) or the CDC. Bills have been presented in
Congress to initiate such a transfer [5-8] The re-
sponse of Admiral Watkins to this suggestion has
been that such a detachment would represent “a
very sericus violation of the principle of ownership
of these important functions “[9]. In spite of the
Secretary's protests, the SPEERA panel recom-
mended that portions of DOE's epidemialogy pro-
gram be transferred to HHS, a transfer that was just
recently completed, The CDC will manage the prao-
gram tor HHS, Two advisory commilices will be sct
up to negobate and direcl the DOE analylic epide-
miology program. One will be a DOE Environmendal
Health and Safcty Advisory Commiltee and the
other will be a HHS Advisory Committee. The NAS
has recommended thal with regard to this transter
and CEDR "a formal, clear mechanism is required
for coordination, coopezation, and exchange be-
tween DOE and HHS in the development of CEDR”
[10] The NAS went on to point out that the SPEERA
recommendations to have HHS control the DOR's
analytic epidemiology research “will almost certainly
generate friction between the two agencies, the one
(DOE) responsible for data generation, quality con-
trol, and descriptive epidemiclogy, and the other
(HHS) responsible for analvtic epidemiology” [10],
In fact, the NAS was prophetic in stating that “trou-
bie lies ahead, unless preventive measures are taken
immediately” [11] Mo “preventive measures” have
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been taken according (o the CDC and, because of
the unclear language in the Memorandum of Un-
derstanding belween DOE and HIS, there are dif-
fering views about which organization is in charge
and which organtzation has which responsibilities.
Ume example of this is that OEHS currently does
not plan to cellect any data for CEDR because DOE
views data collection as something tied to vesearch
directed by C1C

While new advisory groups are being formed both
inside and outside the DOE, it is tmportant to note
that the DHOE-funded epidemiology programs at the
existing conttactos sites, as well as the overall epi-
demitdogy program, have had extemnal scientific re-
viow pancls that are composed largely of rescarch
scientists who wotk outside the DOL. As proper
scientific pritocol would dictate, the body of re-
scarch hased on the DOE's dala and produced by
DOL contractors has been published in the open
scientific [iterature for critical review. A selected
bibliography recently published by the DOE lists
over 34 publications that present the research re-
sults obtained by scientists supported by the DOE's
Epidemiologic Research Program [11]. The NAS
cominittee “found the work by the DOE epidemio-
leyzical research contractors at Hanford Fnvironmen:
tal Health Foundalion, Gak Ridge Associated Uni-
versities, and Los Alamos Matonal Laboratories, to
be highly credible” [10] These contractors are, and
hawve been, the core of the DOE efforts in epide-
mivlogy Although the DOE has been charged with
controdling the eprdemiologic findings or the publi-
cation of these findings, the single DOT epiderniol-
ogist who divected the program had a standing
informal policy not to review scientific papers pro-
duced by DOL contractors until they were accepted
for publication in peer-reviewed journals. In the past
vear addifonal epidemiclogists have been hired by
the DOE and the OFHS has been areated under the
Otfice of Health To reestablish public and sdentific
credibility in the DOE's epidemiology program, and
to help ensure the independence of DOE and con-
tractor researchers, such a hands-off policy will need
to be formalized within this new arganization. Even
a formalized policy of independence between DOR
and its contract yesearchers could leave the internal
investipalors vulnerable to censure and without an
independent route of appeal. 'I'o the extent that the
cprdomiolagy proagram within the DOF is under the
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control of established senior sclentists with long-
standing track records of independence, the scen-
tific integrity of the program will be enhanced. lo
this end the NAS has recommended that an om-
budsman office be created within the DOF to estab-
lish an independent environment—a position that
should be filled by “a person with unquestionable
scientific credentials and professional integyity, who
would report directly to the secretary” [10]. To date
such a person has not been appointed, nor has an
ombudsman office been established within the epi-
demiolegy program at the DOE,

The kev ingredients that have been missing from
the DOE's epidemiclogy program, however, are that
outside rescarchers have not had the opportunity to
1) replicate the shudies that have already been con-
ducted by DOE contractors, 2] analyze the same
data by using different methaods of analysis, and 3}
study different subcohorts and use different vari-
ables.

Access Lo [DCH Dala

The presence of CEDR, which will serve as the
principal source of data for the DOE as well as
outside researchers, was originally designed to elim-
inate these problems by allowing outsiders access to
the same data as the DOR's epidemiologists (assum-
ing that all of the states will allow the inclusion of
data from their death certificates in CEDR} This
design would allow researchers the opportunity to
make their own decisions with regard to the study
populations and methods of analysis. The original
plan regarding the content of, and access to, CEDR
was that virtually all of the data (including the
analytical data files, intermediate files, and raw
hard-copy data) would be made available to outside
researchers [12].

The QENS recently concluded, howeves, that it
will not conduct a comprehensive survey of the
available data (a virtual requirement if all relevant
data for epidemiclogic studies are to be identified
and made available) because "it would be more
appropriate for the researchers managing the studies
[e.g., HHS] to collect the pertinent data since they
will determine the scope of the research” [13] A
working group composed of contractor epidemiolo-
gists, the authors of this paper, and outside research-
ers was unanimous in the recommendation that
facility surveys be conducted at each DOE and DOE
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predecessor ageney facility [14]. This working group
was disbanded by the OEHS at the same meeting at
which the final recommendations were made. Tur-
thermore, the Memorandum of Understanding be-
tween DOE and HHS states that "DOE will solicit
input from HHS on the development and mainte-
nance of CEDE and the selection of data to
include in CEDR™ [13]. If the DOE does not survey
its own facilities, oulside researchers will never
know what constitutes the universe of data that may
be available for study. It may be that CIC will find
it prudent to survey DOE facilities as a first step in
overseeing DOE's analytic epidemiology vesearch.

An issue with CEDR has been detfining how one
actually goes about gaining access to the DOE data
Early in the planning process, DOE officials wanted
the MAS to serve as a filter through which proposals
from researchers outside of DOE would pass betore
these data will be made available, The NAS recom-
mended a more open system, stating specifically
that “data collected by DOL related to health and
safety of citizens . . whether DO emplovees, DOE
contractors’ cmplovess, or members of the general
public living near DOE facilities . should be widely
available to interested parties.” [11] The NAS also
specifically stated that “there should be no test of
qualification of persons seeking access to data on
the health and safely of people working in or living
near DOE facilities” [10]. The current policy, accord-
ing to the OEHS representative in charge of CEDR,
is that the researcher need only sign a disclosure
form indicating that the data are to be used for
scientific purposes, and that he or she would not try
te identify individuals by combining information in
the date set. Once the disclosure form is signed,
rescarchers will be sent either data tapes o1 be
provided with computer access to query the data
base and download data.

Scope of Proposcd Research Program

Finally, it should be emphasized that the research
interests of the epidemiology program at ROLE could
be expanded considerably from that which has ex-
isted since its inception 25 years ago. The limits in
the scope of the program in the past were the resulls
of a combination of factors, including: 1) short-term
health and safety concerns took precedence (in terms
of funding priorities) over long-term epidemiologic
studies, 2) some of the more important studies that
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were begun early in the program required long-term
follow up, 3) funding for the program diminished
over time, and 4} the lack of a detailed long-term
research plan, Although the DOE has agreed to
expand the scope of its epidemiology program con-
hidfr_‘t’i—.ﬂJI}f beyond current limits, it appears at this
time that the CDC will conduct most of the long-
term epidemiclogic studies using DOE data. As a
result, the epidemivlogy program in the DOE may
begin to focus most of its attention on the develop-
ment of a health surveillance program.

Although previvus outside reviews of DOE's epi-
demiclogy program recommended a considerable
expansion of the program [15,16], these recommen-
dabions were not accompanied by the funding
reguired to carry out such an expanded rescarch
agenda. The preliminary SFEERA report also rec-
ommended a considerable expansion of the pro-
gram, both in terms of funding and personnel [17].
Admiral Watkins has pledged that "the conclusions
from this report will be followed” [9]. This pledge
will allow the scope of the program to be broadened
to include an assessment of the more general issue
of the relation between exposure to low levels of
radiation, toxic substances, and their effects on hu-
man health. However, the scope of the external
research program at HHS and the internal research
program at the DOE will still depend on the content
and availability of data. Questions continue to per-
sist regarding the commitment of the DOE to iden-
tify and provide access to data that might be uscful
for future epidemiologic studies

The data that are required to address these more
general issues of the relation between exposure to
low levels of radiation, toxic substances, and their
cffects on human health should be drawn not only
from exposures that occurred among DOE employ-
ees and the employees of its contractors, but also
from a wide range of outside sources. Included
among the sources that at one time were being
considered for inclusion into CEDR were data on
workers at commercial and other kinds of nuclear
power plants, naval shipyard workers, radium dial
painters, military personnel involved in the testing
of the atomic bomb, and vranium miners, In these
carly phases of the CEDR discussions, the DOE had
praposed putting into one place the most compre-
hensive source of data in the world on the effects of
ruclear weapons production and the energy indus-

151 The ¥5E Quartedy, Septombor 1951, Vol 3, Mo 3

try on human health, and it had proposed to expand
the scope. of the cpidemiology program to address
these issues. 1t now appears likely that a much more
modest version of CEDR will be created, where
outside researchers will be given access only to data
already collected, and in most cases already ana-
Iyzed by DOE contractors, What is different now,
and whal represents an improvement over earlier
procedures, is that the CIXC will be in a position to
allow outside researchers the opportunity to com-
pete {or rescarch funds to analyze these data. If,
however, the data required for a research project
were not already in CEDR, data collecton will be
the responsibility of the rescarcher. Specifically, this
means that outside researchers will somchow have
to obtain knowledge about the types and availability
of data at sites for which such knowledge is not
currently knewn, and they will then have to travel
to these sites to collect the data in person The
formulation of research hypotheses without knowl-
edge of the details of available data is not possible,
nor is it likely that outsiders would be given access
to DOE o1 confractor sites, even if they are aware of
the presence of data that might be useful for epi-
demiologic studies.

EXISTING DATA SOURCES

In order to estimate the amount of time and effort
required to establish CEDR, it is necessary to deter-
ming the location, form, and status of all of DOE's
data {this term s meant to be inclusive of all data
on DOE emplovees and its contractors’ employees
without regard b the guestion of ownership} that
may be used for epidemiclogic studies. The total
number of people whe are currently working, or
whe in the past have worked for the DOE or its
contractors is estimated to be 600,000, There is,
however, a great deal of wncertainty about this
number because 1) DOE employees and its contrac
tors” employees represent a very large currently
employed population where some transition is ex-
pected, 2) there are some inaccuracies in the histor-
ical employment records, and 3) detailed informa-
tion is not available on all employees. Morcover,
this uncertainty may never be eliminated unless the
DOE or CDC conducts a survey of the available
sorees of data fo determine what might be useful
for epidermiologic studies.
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Of the estimated 6080,000 people who wete vr are
now associaled with 1M0OLE and Hs contractors,
250,000 have some information on themn in a com-
puterized data base currently held by the DOE
Some of the data on these individuals are Jimited to
name and social security number. The various kinds
of data that are available on DOE emplovees have
been defined by the Systems of Records nolices
published by the DOE in accordance with the I'ri
vacy Act of 1974 [18]. Among the main categories
of records that have been used for epidemioclogic
studies are general employment records, personnel
radiation exposure records, personnel security ques-
tionnaires, occupational and industrial aceident rec-
ords, and personnel medical records Although these
categories of records are required at all DXOE facili-
ties, not all DOE contractor facitities are Tequirted to
maintain these same records [18] Morcover, there
has never been a stendard format for DOR or its
comtractors regarding the collection of cach of these
kinds of records As a result, there has been a great
deal of vatiation in both the kinds of data that are
avallable on DOE employees and its contractors.
and the forms that have been used to collect each
major category of data both between facilities at any
single time period and within a given facility across
time. In the case of dosimetry, for example, a num-
ber of different methods have been used both be-
tween and within facilities to ttansiorm dosimeter
readings into a measure of exposure. This lack of
consistency in the content and foim of the data
represents one of the major chstacles in conducting
epidemiologic rescarch on the employees of the
I2OFE and its contractors

AVAILABLE DATA AND DATA FILES

Because various types of data files exist on sub-
cohorts of the 250,000 cmployees for whom some
information is computerized, it is necessary o pro-
vide an explanation of the types of data files and
the differences between raw data, intermediate data
files, and analvtical data files. The discussion that
follows is based, in part, on an unpublished short
summary of how these terms have been used by
researchers at Oak Ridge Assoclated Umiversities
[19]. It should be noted that the data are not con-
solidated or structured in exactly the same way at
the other two facilities where the remainder of the
DOE's epidemiology work is conducted.

CELIK
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Raw data are composed largely of hard copy forms
that virtually evervone who has had a job has filled
out, such as medical history forms, job history forms
from personnel files, personnel secusity guesbon-
naires for federal emplovess who require access to
secured areas, elc. In addition to these examples, a
relatively large number of other forms of raw data
are available on DOE employees, such as dealh
certificates, dosimeter readings, estimates of expo
sure, and others.

Although most of the raw data are in the form of
hard copies such as the original paper on which the
information was pmvidcd. photocopies, mictofiche,
microfilm, etc., some of the taw data may be com-
puterized, For example, in the past tilm badges were
read by a persem who recorded the readings by hand
on a picce of paper. Today the film badges are read
aulomatically by a computer and the information is
stored dircctly on computer files In this case both
the hard copy files that were used several decades
ago and today’s computer generated files are consid-
ered raw data. It should be emphasized that massive
amounts of raw data are available on many individ-
uals, most of which is of litifle or no use for epide-
miologic studies, and there is 2 great deal of variation
(across time and sites) in the degree to which the
data dre readily available, documented, and com
puterized,

When a researcher decides to conduct a study, an
oversimplified version of what occurs is that the raw
data are then transferred manually {in the case of
hard copy) from their original form to compuler
files. It is at this point that decisions are made on
exaclly what data to include and exclude from the
study. This inclusion/exclusion decision has been
one of the pomts of contention between DOL
epidemiologists and potential outside users. Tor
example, Dr. Alice Stewart (a recearcher whose stud-
ies are funded in part by the Three Mile Island
FFublic Health Fund) argues that the frequency with
which individuals are monitored for exposure to
radiation may be used as a proxy for the level of
danger associated with a given job. DOE epidemicl-
ogists have argued that such a variable is of little
value, If DOE epidemiologists de not add the “fre-
quency of monjtoring” variable into their variable
list, then it is not possible for Dr. Stewanrt to test her
hypothesis, even if given the complete analytical
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data files compiled by DOE cpidemiologisis, I is for
this reason that outside researchers are being con-
sulted now regarding the future content of CEDR,

It is also at this juncture that some of the raw data
have to be inf[‘q'}r[*r[*d, or accompanied by detailed
documentation, in order for the data to carry intrin
sic meaning to the researchers For example, the
transformation of a dosimeter reading to dose has
been calculated differently both between and within
sites. Typically. the methods used to calculate dose
from cxposure have varied because there have been
one or two key individuals at each site who take on
this responsibility, and these individuals seldom
chose the same metheds or assumptions. This issue
about varation in the methods used to calcuolate
dose from exposure has been, and will continue to
be, a problem associated with these data. In the
absence of first-hand knowledge as to how these
data should be interpreted, or at least translated into
a standard format that may be used for comparison
purposes, they are of litile use,

Intermediate Data Files

Onee the researcher begins to process (e.g ., alter)
the raw data during the process of standardizing the
vartables, reformatting, or correcting for inconsis-
tencies or any one of a number of other errors, the
vaw files are then referred to as intermediate data
files (113Fs). Examples of a trans{ormation from raw
data to an intermediate form would be the standard-
ization of the measure of exposure across time at a
given facility, or the use of a nosologist to Tecode
cause of death from the death certificates, The 113Hs
then undergo continuous processing to remove er-
rors. It takes increasingly larger amounts of time and
money to process the raw data inte a form that
approaches perfection, and it is safe to say that the
attainment of perfect 1DFs is not feasible given
limited time and human resources. Besides, there is
probably not much to be gained (in terms of accu
racy) as the data are changed from, for example,
99% perfect to 100% perfect. It is important to
remember, however, that the 1DFs are constantly
changing,

The processing of the raw data into its interme-
diate format 15 alse a point of contention between
DOE epidemiologists and outside researchers Tor
example, aggregating weekly o1 monthly dosimeter
readings to yearly averages would make it impos-

a2 The PSR Cluarlurly, Seplambner 1991, Vol 1, Na 2

sible {or rescarchers to test sorme of their hypotheses.
Il exposures were provided only as vearly averages,
for instance, it would notl be possible to study the
possible health effects of higher exposures over
shorter time periods In contiast to lower exposures
over longer time periods.

Analvtical Data Files

Analytical data files (ADFs) are subscts of vari-
ables from the I[9Fs based on the spedfic rescarch
questions that are being addressed. Since ADFs are
drawn from cphemneral IDFs, it is possible to repli-
cate the ADE {ile exacily only if the IDF file is frozen
(ie. a copy is made) at the same time in which the
ADT file is made. Since this has not been a standard
practice for all DOT epidemiologists, it is oot always
possible to replicate exactly the ADFs that have
already been created and analveed by DOE epide-
mivlugists, The reason for this s that data on more
recently deceased workers are contimuously added
to the 1DFs as they become available, However, the
AFs have been kept in their original form and are
available on magnetic tape,

The ADRFs are then processed to eliminate addi-
tiomal errors, and they are frequently supplemented
with information from raw data that were not orig-
inally included in the 1DTs. For example, an individ-
ual’s vital slatus or worker identification number iz
veritied with information from the personnel secu-
rity questionnaires (a source of information that is
not ordinarily used for the TIDFs). Once the researchoer
is comfortable with the quality of the data in the
file, the ALJFs are analyzed. The methods used to
analyze the ADEs represent the final point of con-
tentiom between [J0OF cpidemiologists and outside
researchers |20] A complete list of ADFs has been
pubfished [11],

SURVEY OF DOE DATA SOURCES AND FILES

According to the original plan, beginning in Jan-
uary, 1991 researchers at Oak Ridge Associated
Ulniversities, Los Alamos Natonal Laboratories,
Hantford, and Argonne National Laboratory were to
hawve started conducting survevs at the currently
active DHOT facilities and contractor sites, These sur-
veys were to wlentify the types of data that are
available, the iocation of records, data tapes and
torms, and the individoals {g.g., current and former
employees) whe are knowledgeable about these
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data. Additionally, samples of all of the torms that
have been used to collect information on employees
(for epidemiological purposes) from the early 1940s
to the present (inclusive of the Manhattan Engimeer
District, ALC, and DOE) were to have been collected
during the site survey. The information from both
the survey and the forms was to have been used to
create a three-dimensional matrix of variables (i e,
fields on each form in which data should be en-
coded) by site and year. From this matrix it would
have been possible to identify not only what vari-
ables are located on each form, for each site, for any
given vear, but also which forms may be the most
useful for obtaining information on specific vari-
ables (under conditions when data on a single vari-
able arc present in more than one location). Addi-
tionally, the location and availability of the data for
each site could have been determined from this
survey. This identification of the universc of avail-
able data would have made il possible for rescarch-
crs from both within and outside the DOE to de-
velap research questions and hypotheses thal have
not been developed previously, and this in twm
could have been used to determine which data
should be placed into CEDR. Conversely, research-
ers with a specific research guestion would have
been able to determine whether the data are avail

able to address their question. [t is therefore consid-
ered crucial at this time that researchers from both
inside and outside the DOE provide inpul regarding
what variables should be incorporated into CEDR

Although OEHS has made the decision not to pro-
ceed with the survey, CDC has expressed interest in
making sure this work is initiated at a later date

CEDR WORKING GROUPS

It was tecognized carly on in the planning for
CEDR that the kinds of wvariables that would be
placed into this data base would cross many disci-
plines. One way of addressing the complex problems
associated with the data base was to create working
groups along disciplinary lines These working
groups, composed of experts within the DOE and
its contractor organizations, as well as experts from
outside the DOE, would then identify the unigue
technical problems asscciated with the measure-
ment, calibration, standardization, and interpreta-
tion of the variables within each discipline. It was
also suggested that wotking groups be organized to
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carry out the site surveys (described above), create
the data base, and describe in detail the statistical
tools that may be nceded for researchers, both
within and vutside the Department, to evaluate the
health cffects of exposure to low levels of radiation

Working groups on vital status, demography, site
surveys, and information systems development were
formed in early 1990 and have subsequently sub-
mitted theilr conclusions and recommendations to
[MOE A fifth working group was to address issues
on dosimetry, but this group has vet to meet. Other
working groups may still be formed in the following
areas: data reconstruction, nonradiclogic exposures,
statistical analysis requitements, and facilitics and
PriCesses.

One of the major problems that is to be addressed
by the dosimetry working group is the determination
of whether it is possible to standardize the calcula-
tion of duse from an exposure lo radiation across
sites and time periods, The vital status working
group has already provided detailed recornmenda-
tions to the OEHS about what information should
be extracted from death certificates and the format
of the data bases {of varving detail) to be included
in CEDR. The demography working group provided
detailed suggestions about what demagraphic vari-
ables to include in CEDR and how OEHS should
standardize the collection of these kinds of data in
the future. For example, it was suggested that the
(OFHS conduct a quinguennial census of the entire
currently active population of DOR and contractor
employees for the purpose of standardizing data
collection. Additionally, each of the working groups
had, as one of its major goals, the creation of an
accepted discipline-specific standardized format for
collecting data in the future The intent here is to
alter data collection practices in the DO and among
its contractors in the fufure so that assessments of
worker health and safety will become standardized
and routine

CURRENT TIME TABLE FOR INPUT OF DATA
INTO CEDR

As of this writing, it has yet to be determined
what data will be placed into CEDR, and the prior
ities that might be given to data on selected subco
horts of the population. It is anticipated that final
decisions on these issues will be made by the Na
tiomal Academy of Sciences, the CDC, and the DIOE
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A preliminary plan for the inclusion of data in CEDR
was developed in 19849,

According to this preliminary plan (Fig), data on
70,000 emplevees were installed inte CEDR as of
February 1990 These data contain variables that
canform to a protoco! developed by the International
Association for Research on Cancer (IARC). Unlike
the data supplied in IARC, however, the data on the
70,000 empleyees now installed in CEDR do not
contain cause-of-death information from all states,
This issue about the inclusion of death certificate
information in the CEDR files has yet to be resolved,
although the vital status working group recom-
mended that this problem be dealt with expedi-
tivusly By Scplember 1990, data on an additional
T8I emplovees were to have been added by
following an expanded version of the IARC protocol,
It was aniicipated that data on a total of 400,000
employees would be installed into CEDR by Sep
tember 1992, and data on all 600,000 employees are
expected to be available in CEDR by September
1995, It should be emphasized that this was an
ambitipus preliminary plan that depended on deci-
sions being made in a timely manner about what
variables to include info the data base other than
those specified by the IARC protocol and the timing
with which those data would be installed. As of this
writing, the CEDR data base contains some analyt-
Ical data files and data on the 70,000 employees

INSTALLATION OF CEDR
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whaose records were installed in February 1990, The
original plan is now 18 months behind schedule,

INVOLVEMENT OF INDEPENDENT
RESEARCHERS

One of the major changes associated with the
reorientation of the DOE's epidemiology program is
the attention given to pofential outside researchers
This consideration of outside researchers is particu-
larly important at this time because their input will
help to shape the design of the data base, variable
specitications, uscr interface, documentation, and
the methods to be adopted by the DOE for providing
updates and progress reparts. There have been a
number af steps taken to enswre that outside re-
scarchers have input into the current program.

1. The establishment of SPEERA This advisory group
has actively sought comments from interested par-
fes outside the BX3I and has included union
groups, the Three Mile Island Public Health Fund,
and Physicians for Social Responsibility, among
others. The final report from this group has been
produced, and all documents were available in the
DOE Publie Reading Foom {they have been re-
moved) [These documents include the minutes
fiom the CEDE Working Group Meetings and
thedr recomimendations )
The presence of the NAS Contmission on Life Sciences
Commitice an DOE Radwation Difecis Research Pro-
grams This committee represents a broad external
soutce of mput mio CEDR activities because it is
made up mostly of university scientists  This
standing commites is in a position {0 provide
Heput inko the design, operation, and fubure direc-
tiuny of CEDR
3 The enconragement of CUDR oubrench activities As
part of the public bwvolverment program being
credted specifically in regatd to CEDR, individual
scientists and rescarch organizations that have ex-
pressed interest in the epidemiology program were
tn have been contacted by the spring of 1990 for
suggestons and comments regarding the content
and structure of the CEDR data base. They are
alse to be keptinformed of decisions and progress
regarding CEDR and the DOE's epidemiolosy pro
gram on a regular basis The OEHS recently hired
an individual to conduct these activities although
n¢ woik had been dene as of May 1991
4 A role for professional assocfafions and fowrnals
Fresentations have been made al the American
Fublic Health Association mectings held in Chi-
cago in 198%, and future presenfations were to
have been made at appropiiate professivnal meat-
ings 10 infonm scientists of the development of
CEIM In addibon, atticles deseribing the devel-
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opment of CEDR (similar to Lhis one) are supposed
to be sent to major joumals and popular scientific
magazines to inform potentially intorested scien-
tists of the program and to solict jnput Little
progress, however, has been made here

5 A fifth step. a CEDR guarterly newsletter was to
be published and sent tu all inicrested patbies The
newsletter was intended to provide infonmation
on existing epidemiologic data, site survey work,
CEDR variables, data base design, and general
progress on the project. Letters from outsiders
were to have been considered for publication in
the newsletter, The fitst issue was never approved
for publication by the OEHS

CONCLUSIONS

The DOE originally proposed creation of the most
comprehensive data base in the world to address
issucs associated with exposure to radiation and
human health. This data base would have served as
the focus of research by epidemiologists cmployed
by the DOE, as well as for outside sdentists, In
addition, the data base had the putential to serve as
the primary mechanism for cvaluating data from the
DOE's developing health surveillance program. The
DOEs effort to create this data base has been sup-
ported by the NAS and a panel of outside experts
appointed by the DOE to evaluate its epidemiology
program {the SPEERA panel).

Since CEDR was originally planned, the OEHS
has consistently chipped away at the breadth and
detail of the data base so that the word comprehen-
sive is no longer appropriate in the title of this
enterprise. The most glaring example of this chip-
ping away is the decision by the OEFS not to survey
all of the available data to determine what might be
useful for epidemiclogic research—a decision based
on the underlying premise by people in that office
that everything that is worth studying has already
been collected and analyzed. It also appears likely
that if the DOE cventually develops a health sur-
veillance program, the data resulting from such an
effort may not be included in CEDR and therefore
may not be available {or outside researchers to ana-
lyze. Given that CODR was originally designed to
be a public use data base, the possible exclusion of
health surveillance data from CEDR certainly brings
into question the intentions of the newly formed
office controlling CEDR and health surveillance
Furthermotre, with respect to the creaton of CEDR,
there have been delays by the OEHS in fulfilling

CLOR

the recommendations of SPEERA, the NAS, and the
CEDR working groups—delays that could jeopar-
dize the breadth and completeness of the data base.

The consequence of these problems is that CEDR,
as it now stands, appears to be nothing more than
a repository for the data files that have already been
created by DOE contractor epidemiologists. This
means that some of the key ingredients that have
been missing from the [YOE's epidemiology program
in the past, ingredients that are necessary to re-
establish credibility, such as the ability of outside
researchers to choose their own variables and sub-
cohorts of the population for study, are still missing
While it is not too late to save CEDR and make it
truly comprehensive, such an effort will require that
the political will and resources that exist at the top
of the DOE filter down quickly to those responsible
for the creation of the data base. To the extent that
the concerned expert cominunity external to the
DOE and the general public can be alerted to the
erosion that is taking place, pressure from these
comstituencies may also be helpful in restoring
CEDR to a working status compatible with the initial
vision of a world-class data base destined to allow
all researchers the opportunity to study the health
effects of the production of nuclear weapons and
nuclear energy L
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