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PREFACE

~In June 1980, members of the Science Panel c¢f the interagency
Herh;cide Oxange Working Group met with VA personnel and began
outlining a study of Vigtnam veteran mortality. Within & short
time, a protocol was uwritten and then mnodified, and work was hegun
on assembling the data. This study design was subsegquently
received and substantially revised bhy the Science Panel of the
newly constituted Agent Orange Working Group in Mazch of 1982.
This zrevised study was christened the Vietnam Veteran Mortality
Study (VVMS), and woxrK began immediately on redesign and funding of
this "new"” study. Approrimately one yeaxr later, the study is
underway, and the need has become apparent to document the zrevised
YVpMs. This document is the first protocol written for the Vietnam
Veteran Mortality Study and incorporates the background and

experience of the investigators up to the pilot study phase.

Biometrics Division
Office of Repoxrts and Statistics
Veterans Rdministration

July 1983
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CHAPTER 1.

BACKGROUND & BRIEF HISTORY OF PROJECT

BACKGROUND

Concern about the health of Vietnam era vetexrans {pexrsons who
served in the armed forces during the period 1964-1975) has become
widespread. Although the psychological consequences of Vietnan
sexvice have generated dintexrest, +the greatest concern centers
axyound the effects of Agent Orange, in part because it contained as
a contaminant diowin (2,3,7,8-tetrachlorodibenzo~p-dioxin or TCDD).
Agent Orange, a defoliant containing a concentrated formulation of
the two herbhicides 2.,H-dichlorophenoxyacetic acid (2,u4-D) and
2,4,5-trxichloreophenoxyacetic acid (2,4,5-T), was spraved over
roughly 8 percent of South Vietnam from 1962-1972 in the Air Force
Operation Ranch Hand.

The health effects of Agent Orange and dioxin are uncleax.
Acocording to +the AMA Council on Scientific Affairs Advisory Panel
on Toxic¢ Substances (1), long-texrm effects, except for persistent
chloracne, have not been seen. Conc¢exrning the xelationship of
rhenoxy herbicides and ecancer in man, Coggon and Acheson (2)
conclude that it is yet impossible to estimate with any precision
the zisk of soft tissue sarcoma due to phenoxy herbicides. Since
Coggon and Acheson's review, Smith et al. (3) have made public the
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‘results of their ctase-control study of New Zealand worKkers, shouing
no association bhetueen gsoft tissue saxcoma and occupations with the
greatest likelihood of exposure to phenoxny herbicides gnd
chlorophenols. Rlso, Riihimaki et al. (4) detected no increase in
cancer mortality of Finnish herbicide applicators, <£inding no
deaths due to lymphomas or soft tissue sarcomas. A comprehensive
review of literature on phenoxy herhicides and health effects
includes more than 1,000 references (5).

There are numerous studies now ongeing, proposed, oxr completed
that deal with Vietnam veteran health. With respect to morhidity,
ongoing studies include the follow-up study of Ranch Hand personnel
and a study of birth defects xisk among Viétnam exra veterans uho
are fathers, and proposed studies include studies of ground +troops
exposed to herbicides and of veterasn twuins, one of whom served in
Vietnam and one of whom did not. The government of Australia has
recantly released +the results of a case-control study of bhirth
defects (6), showing no signifitant increase in risk foxr =fathers
who served in Vietnam, and is planning a morbidity study of Vietnam
vetexrans.

quning to Vietnam exra veteran mortality, preliminary data on
meortality f£rom the Ffollow-up study of Ranch Hand personnel and
matched controls have shown no significant differences with respect
to mortality (7), although sample sizes were small. The Australian
Standing Committee on Science and the Environment was unable *to
reach a c¢onclusion about increased cancer mortality rates among
Vietnam veterans (approximately 49,000 Australian wveterans served
in Vietnam), although the Committee concluded that there was a need
for furthexr monitoxing of the mortality =xrate among Vietnam
veterans.
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With regard to ongoing and planned studies of Vietnam veteran
mertality, +the Ranch Hand follow-up will continue to report
mertality, and the study of ground +troops exposed to herbicides
inecludes a mortality follow-up component. Another study, conducted
jointly by the New York 5tate Department of Health and the Veterans
Administration, 1is looking at the relative frequency of causes of
death, comparing Vietnam sexrvice veterans with comparable
non-Vietnam sexvice veterans and also veterans versus non—vaterans,.
Although limited to deaths in New York state (excluding Neuw York
City), this study will provide proportionate mortality xatio (PMR)
data for a large number of deaths: results are due %o be published
in the near future. The Vietnam Veteran Mortality Study (VVMS)
fits intoe this group of ongoing studies, As planned, the study
will offer national data on a very substantial number (60,000) of
Vietnam era veteran deaths, and should provide a clear picture of

PMR's comparing Vietnam service and non-Vietnam service veterans.
BRIEF HISTORY

In June 1980, members of the neuly-created Agent Orange Office
of the VA and members of the interagency federal Herbicide Orange
WorKing Group met with Drs. Page and Kuntz of the Biometxics
Division, BReports and Statistics Service (now the VA Office of
Reports & Statistics). The group outlined +the plan of a study
which ﬁould use= existing VA recoxds from the BIRLS file
(Beneficiary Identification and Records Locator Subsystem) together
uithwng?artment_ of Defense data to study mortality of Vietnam
vd&éﬁaﬁé?ﬁjwithiﬁ;a'uéék}_a draft protocol was prepared by Dxs.
Bégg, an5  Kﬁntz and submitted to the others for approval. On the
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whole, the group was pleased with the overall study design and Drs.
Page and Kuntz began to c¢heck cut some of the details in their
rlan. For the nenxt year or so, Drs. Page and Kuntz began to
assemble the necessary computer files to do the study. Their plan
was basically a c¢ohort study, using VA reports of death to
follow-up, wvia computer matching, a c¢ohort of roughly 6 million
Vietnam era veterans.

In Hovembexr 1981, Dr. Page made a presentation to the American
Public Health Association outlining the methodology of the Vietnan
Veteran Mortality Study (VVMS) as described above. He also made a
presentation to the neuly reconstituted Agent Orange Working Group
{the new administration had restructured the old group and
appointed new members to the group). The new Science Panel of the
Agent Orange Working Group was basically unawzare of the efforts of
Drs. Page and Kuntz, and one of their members had in the meantime
proposed a study very much like the VVMS. The study proposed by
Dxs. Page and Kuntz was not uwell received by this new Science
Panel, and the members of the panel had several changes to propose.
In the end., the original design, a cohort mortality follouw-up., uas
changed to a proportionate moxrtality ratio (PMR) study. This
proecess, which included a total redesign of the study and
submission to and approval of the new Science Panel, took about six
months, Since the conduct of the new study involved significantly
more money , there was a need to develop budget packages and *to
seek funding. By the end of fiscal year 1982, monies had been
found and obligated for the study (roughly $71.25 millioen), and
RFP's had been written to let contracts to do the data collection.

As of March 31, 1983 (mid-fiscal year 1983) the contracts had
been let foxr the data cellection, and pilot studies were begun.
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Current plans are foxr the data ¢ollection to be completed by March

1984 and for study xesults to bhe published by Decembex 1984,

page —-5-



CHAPTER 2.

PROJECT OVERVIEW

The Vietnam Veteran Moxtality Study 1is a study to assess
mortality patterns of U.S8. servicemen in the Army or Marines who
served during a portion (1965-1973) of the Vietnam era (1964-1975).
The study will compare the mortality patterns of those sexrvicemen
who served in Vietnam with the mortality patterns of those who did
not sexrve in Vietnam. Because there are no precise estimates of
the population at risk, the study will provide only proportionate
moxtality ratio (PMR) data.

The study has sampled roughly 60,000 deaths of veterxrans who
searved in the Vietnam exa, approximately one-third of whom served
in Vietnam. This study population has been selected from Veterans
Administration (VA) F£files, based on the assumption that +the
reporting of deaths to the VA is very complete (this assumption is
heing studied Zor us by the Medical Follow-up Agency of the
National Academy of Sciences). For each of the 60,000 deaths, tuo
kinds of information are being collected: information on military
service from the military personnel recoxrd, and information on
death from the death certificate.

With respect to military service information, Westat, Inc., the
military personnel record contractor, is sending the identifying
information on the VA BIRLS file to the National Personnel Records
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Center in 8S%. Louis. The infermation will be matched against the
NHPRC's automated register of military personnel records to find the
location of the physical record stored by NPRC. Manual searching
is beinyg done when the automated search fails to tuxrn up the
military personnel record location, In theoxry, all military
personnel records for veterans who have died should bhe stored at
NPRC. Once it has been located, the military personnel recoxd is
being abstracted to provide data such as duty in Vietnam, dates
sexrved in Vietnam, paygrade, education, unit assignment, military
occupational specialty code, ete. The abstracting process includes
a quality control systew which reabstracts a portion of the records
of each coder.

With respect to death certificate information, the VA's
information in +the BIRLS file has particular utility. Not only
does the BIRLS file indicate the fact of death (and of course the
fact <that the deceased uwas & veteran), but the record also points
to the location of a VA claims foldex. The VA claims folder will
typically contain a death certificate if a death benefit claim has
been filed. Thus we are using the record locator function of BIRLS
to hely locate c¢laim folders and death certificates.

The actual procurxring of the death certificate is a bit more
complicated, because the VA c¢laims folder containing the death
certificate may be stored in one of several locations. Aective
claims foldéers (C-foldexs) are stored in VA Regional Offices
(VARO's), while inactive C-folders are retired <from VARO's to
Federal Archives and Records Centers (FARC's), which are undex the
direction of a separate government agency, GSA. Fdrtunately. BIRLS
Keeps track of this retirement procedure, hut the division of the
¢-folders into two types of locations (hoth VARO's and FARC's are
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spread ygeographically acress the country) complicates the location
process, Moshman Associates, Inc., the contractor for the death
certificate information, has overall responsibility for the death
cextificate location process, and for requesting death certificates
from state vital statistiecs systems when the certificate cannot be
found in VA ¢laims folders.

Once located, the death certificate will be abstracted by
Moshman Associates to provide data such as date and place of death,
underlying cause of death, and multiple causes of death, as well as
usual occupation and industry. Cause of death_ will be coded
according to the eighth revision  of the International
Clagssification of Diseases Adapted (ICDR-8) for use in the United
States, and will be coded in such a manner as to bhe comparable with
national wvital statistics. The abstracting process includes a
quality control system which reabstracts a portion of each c¢oder's
work.

After military service and death «certificate information has
heen ¢ollected (the data are being ¢ollected simultaneously from
both sources), the tuo types of data will bhe merged and analyzed,.
The data will provide information to calculate PMR's adjusted for
factors such as age, race, education, and rank in service. Various
analytical approaches are bheing studied, including classical PHMR
analyses as well as c¢ategoxical data analyses.

The remaining sections of the protocol deal in greater detail
with the definition and selection of the study population, sample
size estimates and power calculations, the data collection process,

and plans for analysis.
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CHAPTER 3.

DEFINITION AND SELECTION OF STUDY POPULATION

OVERVIEW

In this chapter we discuss the definitien and selection of the
Vietnam Veteran Mortality Study population. The goal of the
definition and selection precess 4is &a study population of a
suitable size and c¢omposition tc allow a proportionate mortality
ratio (PMR) analysis to be successfully undertaken. In this
chapter we discuss the following items: identifying veteran
deaths, selecting the study population, determining the study

population size, and sampling the study population.

IDENTIFYIKG VETERAN DEATHS

In this section uwe discuss the process of iddentifying veteran
deaths. We Dbegin briefly with an alternative uwe considexed and
then dismissed, and then uwe concentrate the remaining discussion on
the identification process actually used in the study, focusing on
its strengths and weaknesses.

The goal of the veteran death identification process is to
assemble as complete a xoster of veteran deaths as possible,
keeping in mind trade-offs in data quality, timeliness, and c¢osts.
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Moreover, it is not enough to assemble a simple xoster, hut that
roster must also facilitate the capture of %the necessary study
information, and in particular must be easily linkable to death
certificates and military records. This last requirement has
important practical ramifications.

The most natural strat#gg for identifying vetexran deaths is one
that wuas ultimately rejected on practical grounds -- the strategy
of ascertaining veteran deaths thrxough vital statistics systems.
The basic f£law in the strategy is simple: one ¢annot count on
having veteran status recorded on all death certificates in all the
ﬁecessary vital statistics systems. For instance, veteran status
is not coded in the national vital statistics system, which forces
one to go to the individual states. The individual states may or
may net have collected veteran status and may or may not have coded
it and entered it into a computerized system, and the study is too
large to go about identifying deaths in state vital statistics
systems through a manual process. Morxe important, the quality of a
veteran status indicator might be quite variable, and we knouw of
only one study of +the quality of this indicator (8). Finally,
there are few available links. once the death cextificate is found,
to enable one to gather military service infoxrmation. If the
social security number (SSN) is recorded on the death certificate,
that SSN may be used to match the death certificate to military
recoxrds, but often military records are not indexed by SSN bhut by
militaxy service number. Thus, foxr practical reasons we must
dismiss the idea of wusing vital statistics systems £for the
ascertainment of veteran deaths.

Fortunately, there is a practical alternative way <o ddentify
vetexran deaths. Tﬁe Veterans Administration (VA) pays a lump sum
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death benefit to beneficiaries of eligible veterans. Up until
Octobexr 1, 1981 the group of eligible veterans was quite large and
included the veterans whe served during +the Vietnam <c¢onflict.
Subsequent changes to Jlegislation have reduced +the number of
veterans whose bheneficiaries would be eligible foxr death benefits .

The VA maintains an automated system to identify and kKeep track
of veteran beneficiaries. The system includes records for veterans
receiving benefits such as compensation and pension, loan guaranty,
and education, as well as records for veterans whose beneficiaries
receive a death benefit. This system, BIRLS, is used to ascextain
veteran deaths,

The BIRLS file offexrs the following advantages in asc¢ertaining
veteran deaths : (1) it is thought to bhe relatively complete in its
roster of veteran deaths, (2) it has a built-in linkage, th;ough
the VA claims foldex, to the veteran's death certificate, and (3)
it collects the kind of information that facilitates linkage to the
wilitaxy recoxrd system. Each of these points will nou be discussed
in turn.

As noted above, priorx tq October 1981 eligibility foxr the VA
lump-sum death benefit was quite widespread. Anecdotal evidence
indicates that application for the death benefit was also guite
widespread; funeral directors ueie said to be uniformly
knowledgeable about the existence of the henefit and quite thorough
in making spplication for the benefit for the family. The evidence
of completeness of veteran death reporting to the VA is not Jjust
anecdotal. A very important study by Beebe and Simon (9) shoued
that up to 98% (for Woxrld War II veterans) of independently
ascertained veteran deaths wuwexe Kknoun to the VA. This study was
undertaken prior to the existence of the automated BIRLS file, but
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used a manual f£ile comparahle in many ways to the BIRLS file.
There seems to he good reason to assume that the computerized BIRLS
file is just as complete as the manual VA file.

Nevertheless, the completeness of veteran death zreporting on
the BIRLS file is too crucial an issue to be left to assumption. &
contract has been let to the Medical Follow-up Agency of the
National Research Councils/National Academy of Sciences to redo
their earlier study., this time <focusing on Vietnam exa veteran
death reporting on the computerized BIRLS file, In addition, we
mention that the BIRLS file has been used and continues to be used
as an important resource for moxrtality follow-up (10-12).

The second advantage of the BIRLS file is its built-in linkage
to death cexrtificates. The BIRLS file, as its name suggests, is a
records locator system. The recorxrd in quegtion is the VA claims
foldexr or C-folderx. The C-foldexr holds +the papexr record of a
veteran's claim for bhenefits, and in the case ¢f the application of
a heneficiary for death benefits, the C-folder should contain some
kind of notification of death. In almost all instances, ue
believe, +this notification is the official death certificate.
Thus, using BIRLS, it is possible to locate the C-foldexr for a
particular veteran Xnown to he dead (BIRLS has a field to record
date of death and the recording of the date of death stops the
payment of other veterans benefits), and having located the folder,
to retrieve the death certificate. This death cexrtificate linkage
is discussed in more detail in Chapter 4.

The f£inal advantage of the BIRLS file iz the data it contains
to facilitate linkage to a veteran's military record. The most
important information is identifying information, and BIRLS can
contain all or some of the following  name, social security
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number, military service number, date of birth, dates of military
service, and branch of sexvice. Entxance to the military recoxds
system is nermally gained through its automated index kndun as the
register, and this registex contains basically the nane,
identification number, and branch of sexrvice of a veteran.
Unfortunately, there is only.one identification numbexr and it may
be either the social security number or the service number (the
veterans in this study include those who served in the era when the
service number was being changed to ihe social security numberx).
Thexre are various ways of getting around this difficulty, including
using BIRLS data to search for hoth.name and social security numbex
and name and service number, when available. These issues are
disgussed more complefely in Chapter g,

In conclusion, the BIRLS file will be the source from which
veteran deaths are identified. Current information indicates that
this system should be a subztantially complete roster of Vietnam
exa veteran deaths, and +this assertion is being studied by an
independent group wundexr contract. Use of the BIRLS £ile to
assemble the 1xoster of wveteran deaths has othexr benefits in
addition to its alleged completeness -- it allows interface with
death certificates located in VA c¢laims folders and withimilitaxy

records archived by the military services.
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SELECTING THE STUDY POPULATION

Generald Discusgion

In this section, we discuss the rationale and the method of
selecting the study population of Vietnam ersa veteran deaths. UWe
begin with a few preliminary remarks on the raticnale of selection,
and then move to a detailed description of the algorithm which
determines which recoxds fxom the BIRLS file (see preceding section
for a discussion of the BIRLS file) uere selected to be ingluded in
the study population.

The goal of the selec¢tion process is to assemble a group of
suitable Vietnam era veteran deaths that is large enough te enable
a PMR analysis. There are two impertant objegtives in this goal -~-
or the one hand we =are intexested in as complete & rostex a§
possible, and on the other hand we want as error-free a xroster as
rossihle. These two objectives must be Kept in mind since we are
assembling the ;tudy porulation £from a data file which we Xnow is
not erxor-iree. For this reason, the selection process will be a
tuo-stage process. In the first stage we will select as complete a
rosﬁex_ pf possible Vietnam_era veteran deaths as possible. In the
second stage we will edit this file to obhtain as accurate a roster
as possible. YIn this edit stage we are faced with incomplete,
missing, c¢onflicting, and exroneous data, and must, nevertheless,
make a final decision as to whether or not a particular record is
to be inc¢luded in the study population.

Detexrmining the proper edits is, therefeore., a difficult
Process. There will be many cases where one is unable to determine
unequivocally whether a particular recoxd belongs in the study
pepulation, due to¢ missing, erroneocus, or inconsistent data. K
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"tight"™ edit, which tosses out these gquestionable c¢ases, may
actually erclude subjects which properly belong in the study.
Conversely, a "loose" edit will include in the study subijecte who
are not in the scope of the study.

The edit process will attempt +to exclude £rom the study
population only those records for which the subjects have only a
remote chance of being Vietnam era veteran deaths. Houwever, in
order to make sure these edits wWere not in error, a sample of
subjects exXcluded from the study will he included in the pilot test
as a "guality control™ sample. The records will be located for
these subjects and a definitive answer will come f£rom the military
service record,. At the end of the pilot test we will know uwhat
proportion of excluded study subjects actually should have been
included in the study, thus providing some jidea of the bias created
by urongly excluding themn.

Befoxre moving to the detailed selection and edit processes, let
us first define the study population in more general terms. First,
we are concerned only with vetexrans who served eithexr in the Azrmy
oY in the Marines. The reasoning £or.this choice is that the
meaning of Vietnam sexvice would seem to be clearest in these tue
groups. For both Army and Marines, Vietnam sexvice meaft service
in-country; there was close contact with the environment of Vietnam
(we will note alse when service wWwas in parts of Southeast Asia
othexr than Vietnam). For.Havy and Air Force, the c¢ontext of the
sexrvice in Vietnam may not be so ¢lear; it may be very difficult to
determine whether Mavy perscnnel, who were considexed to have
Vietnam service if +they served on a ship stationed in the
territorial waters., ever actually set foot in the country. The
same is the case for Aixr Force personnel who might have floun
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missions over Vietnam and yet might not have been stationed in
Vietnam. Thus the study is limited to the Army and the Marines in
orxrder to have a clear meaning of service in Vietnam .,

Second, ue are concerned with exXcluding deaths zrxelated to
combat. - It is c¢lear that combat deaths would occur in the Vietnam
sexrvice group and not in the non-Vietnam sexrvice group and would he
a source of incomparability between the two groups. Deaths which
are indirect outcomes of combat are less easy to ascertain. For
that reason we are excluding all deaths in service up through 1973
(the end of the combat period in Vietnam). By "in sgexvice"™ death
we mean any death that oc¢curred while the veteran was in militaxy
service, regardless of the cause. The operational definition is
thus straightforwarxrd -- a death is an in serxvice death if the date
of death and the date of discharge from military service arxe equal.
Selecting out all in service deaths foxr the Vietnam exa up through
the end of combat removes a possible source of dincomparability
between the Vietnam and non-Vietnam service groups.

Third, we want to limit the study population to¢ Vietnam era
veterans, and BIRLS does not aluays have military service dates.
Therefore, xecords with missing service dates are included in the
study if the vyear of birth is 1935-1957 (actually BIRLS records
only the last two digits of a vear). These birth years were chosen
te include veterans with a high probahility of having served in the
Vietnam era, yet witheout including too many veterans who might have
served earlier oxr later.

In summary., the study population in general terms consists of
records with an indication of death on BIRLS as being RArmy or
Marine {(or hranch unknoun) veterans of the Vietnam era (1965-1973).
In—-sexvice deaths up through 1973 are excluded from the study, and
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in c¢ases where there are missing military sexvice dates, year of

birth '35-~'857 iz used as a proxy for Vietnam era service.

ailed De i

We are nouw ready *o detail the selection process from the BIRLS
file. It is important to remembher throughout this discussion that
we are dealing with an administrative data file which may c¢ontain
missing, incomplete, or erronecus data. A good deal o¢f the
gomplications in the selection algorithm are due to +the problens
caused by missing and and incorrect data.

We now outline the selection process. TIn the f£irst stage all
records of deaths ¢f persons with any possibility of having Vietnam
service are selected from BIRLS, including records of persons with
missing service dates but with bixrth year 1935-1957 inclusive.
This first tier of selection is much too brocad a definition, as we
will shortly see, but the strategy for the first stage was to not
eliminate any possible study subjects. In the second stage ue
further refine the selection by regquiring either Vietnam era
sexrvice or hirth yvear 1935-1957, inclusive. By Vietnam era service
we mean any indication of Vietnam era service on the BIRLS file.
Specifically, either the enlistment or separation dates on the
BIRLS #ile must fall between 1964% and 1975, or enlistment must be
before 1964 and separation after 1975, bhut before 1982, The
selection by birth year is made only if there are no service dates.

In the last tier of selection we exclude certain subjects. As
discussed previously, all in service deaths through 1973 are
excluded. In addition, all subjects are excluded who have a Knoun
branch of service which was not Azmy or Marines., Also excluded are
enlistment dates after 1973, This edit was made in oxder +to
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conform to the Depariment of Defense definition of Vvietnam exa.
And £inally death vears out of range (before 1964 or after 1982)
are eXcluded unless the birth vyear equals the year of death,
indicating an error on the record.

The results of the selection process leave us with tuo files:
the original file has been partitioned intoe "selected™ and
"unselected™” files. From the roughly 800,000 deaths extracted from
BIRLS we have determined that about 185,000 are probable Vietnam
ara veteran deaths. The selection process has been complicated by
the fact that data on the BIRLS file may be missing or erroneous.
Hence, it is important that we include a double c¢heck on the
selection process itself. Specifically, we will include a random
sample of the excluded recoxds in the pilot test, By including
these recoxds in the pilot test, we will see whethexr indeed the
excluded subjects should have been excluded., In any c¢ases uhere ue
find that & group of subjects was excluded fxom the study when a
significant poxrtion of these subjects should have bheen included, ue
will be able to add that group of subjects back into the study.

The classes of subjects excluded from the study £all into £ive
groups. Gxoup 1 are those excluded hecause BIRLS said that their
branch of sexrvice was not Rrmy or Marines, To the extent that
BIRLS may have erred, some Arxrmy and Marine subjects may have bheen
incorrectly excluded =£from the study. Group 2 includes those
subjects with a death year out of range (and also those subjects on
whose records the death year was not equal to the birth vyeaxr so
that it is unlikely the two uere confused). Again errors on BIRLS
could have incorrectly excluded subjects. Group 3 includes
subjec¢ts whe have service dates recorded on BIRLS, but for whom
those sexvice dates are outside the Vietnam era. Group 4 are the
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subjects with in service deaths through 1973. In these cases BIRL#
erroxrs ¢ould occcur in either the separation date or the date of
death, resulting in an improper exclusion. Group 5 includes those
subjects with missing service dates and a birth year out of zrange.
Foxr this group, it is quite possible that we could inadvertently
ex¢clude oldexr Vietnam era veterans whose service dates were merxely
unrecorded on BIRLS.

One additional complication that should be mentioned here is =a
complication regarding the recording of dates on BIRLS. The BIRLS
file only records tuo digits for the year, and thus does not record
the century. Although this would not seem to be a problem at first
glance., there are some difficulties. We have, for example.
doubtlessly included a certain number of Civil War veterans in the
study, since our service dates are '64 to '75 with death prior to
‘82, Moreover, any World War I veteran with an enlistment ox
separation date of '"17 which was transposed to *'71 could enter the
study if he met the other selection éritexia.

In conclusion, the selection process used in defining the study
population for the Vietnam Veteran Mortality Study is a complicated
process. It has been complicated by the fact that the selections
are made f£rom an administrative £file which can contain less than
'perfect data. The result of the selection process wuill produce
some errors, both improper inclusion of study subjects and impropex
exclusion of study subjects. The first errors c¢ause no problem,
for once the military xecoxrd has bheen abstracted, improper subjects
can be identified and excluded From the analysis. The second type
of error, improper exclusion of study subjects, is much more
difficult to controel; we have deliberately included a sample of
"excluded™ subjects in the piloet test in ordex to check on the
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levels of exrrxor in the exclusion process. Any such errcrs c¢an be

remedied after the pilot test and before the full study begins.
SAMPLING PROCEDURES

After the selection and edit steps were performed on the BIRLS
records, roughly 185,000 records were left as prohable Vietnam era
veteran deaths. This included ©possihle duplicates. From this
group approximately 60,000 racords were selected by simple random
sample and allocated into four "bhatches”™ of roughly 15,000 each.
Each batch is a separate random subsample, and the batches will be
processed separately in oxdexr to spread out the data collection.
However, since the batches are random subsamples, the results of
the individual batches c¢ould be analyzed separately once that
portion of the data collection is completed. The first batch has
furnished the material for both the military personnel record and
death certificate pilot studies. As mentioned previously, xroughly
500 records which did not pass the second edit stage (i.e., they
were probably not Vietnam era veteran deaths) were selected as a
"gquality control sample®™; these records uwere =added to the £first

hatch of 15,000 records.
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CHARPTER 4.

SAMPLE SIZE AND POWER CALCULATIONS

The sample size for the moxtality study was determined by
considering the power of the statistical tests of the study
hypotheses. These hypotheses concexrn the frequency of occurrence
of specific causes of death on the death cexrtificate among those
veterans with and witheout Vietnam serxvice. The pouwer of a
statistical test refers to the probability that a true difference
in mortality rates will be judged statistically significant in a
given sample. The observed difference 4in mortality rates is
affected both by the misclassification that ocecurs in eithexr the
exposure or the outcome variables as well as by the variability due
to sampling. Both of these effects will be discussed below with
respect to their impact on the sample size needed, beginning with
the misclassification issue,

With respect +to misclassification, we have twe important
concepts: (1) whethexr the misclassification is "randowm,"™ and (2)
whethex the misclassification is "excessive."™ 1In genexral, if the
misclassification is random and not excessive, then the 1§rger the
sample size, the greater the power, although even random
non-excessive misclassification will have the effect of lowering

power. Let us define the terms "random"™ and Yexcessive.,"
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The term "randowm™ is used +*¢ mean that +the probability of
misclassification of the outcome variable is independent of the
classification or misclassification of the exposuxe variable. The
texm "not excessive" is used to mean that: (1) the propoxtion of
truly exposed is greater among the group that is observed (thought
to be) exposed than among the group that is observed to he
unexposed, and (2) the misclassified with a negative outcome are a
smaller proportion of those with a negative outcome than the
properly classified with positive outcomes are of +those wuith
pesitive outcomes., These conditions are satisfied if, for example,
all misclassifications are held to less than 504,

If these tuwo assumptions are violated, wunusual and untoward
efféects c¢an oceour; for example, the observed difference and the
true difference may actually have opposite signs. This is a much
more serious situation than the case where the misclassification is
random and non-excessive, for then the observed difference is still
of the same sign as the true difference and is mexely decreased in
magnitude.

In the mortality study the exposure variable is duty in
Vietnam, and the meaning of misclassification is straightforwarxd,
namely, We c¢an misclassify by labeling a veteran with duty in
Vietnam &as having had no duty in Vietnam, or vice versa. MWith
respect to the outcoma variahle, cause of death, misclassification
will bhe taken to be the miscoding of the cause of death on the
death certificate to another category. For a given cause of death
of interest, one c¢an consider a dichotomous variakle defined as 1
if the cause of death is the cause of intexest and 0 if this is not

the case. By using this scheme, it is clear that misclassification
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can also occur in either of +two directions -- 0's c¢can be
migsclassified to i's oxr 1's to O0's,

It is reasonable teo assume that service in Vietnam is measured
with very Jlow errox. We are not using a proxy measure of service
in Vietnam =~- the military personnel recoxrd is the absolute
standazxad. The only misclassification erroxs should be random and
quite small.

Similarly, it is reasonable to assume that there is neo
misclassification of cause of death. Proper quality control of the
coding process should ensure an extremely low coding exror, so as
to be the same as that of the U.S. statistics which are being used
as the basis for the sample sige calculations. Therefore, there is
ne misclassification, vis-a-vis the death cextificate cause of
death. This assumption is not to he confused with the
misclassification of cause of death on the death cextificate
itself, i.e., the uriting down of the wrong thing on the death
certificate. This is discussed in Appendix E.

Despite the fact that we have made a c¢ase foxr assuming that
there should be almost no misclassification, ouxr sample sige
calculations will be made with non-zero estimates of
misclassification proportions regarding the probability of
misclassifying service in Vietnam. IXn addition to these primary
samnple size calculations, we include an analysis of the effect of
more excessive misclassification. These latter calculations axe
provided in the spirit of a "rxobustness against misclassification"
analysig. We nouw tuxn to the actual calculation of +the sample

size,
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PARAMETERS FOR SAMPLE SIZE CALCULATION

Various parameters need to he specified in ordexr to determine
the sample size needed for & study to achieve a given power, the
probability of finding differences, based on service in Vietnan.
The parameters needed are: (1) the relative risk, which is the
ratio of the prebability of +the outcome (disease status) among
those with service in Vietnam (exposed) to the probability of the
outcome among those with no service in Vietnam (unexrposed); (2) the
probabilities of misclassifying the serxrvice in Vietnam; (3) the
proporticon of veterans with duty in Vietnam; and (4) the proportion
of veterans expected to have the disease on their death
certificate. From these data the formulae given in Appendix B
calculate the likelihood (pouer) of actually £inding a
cstatistically significant difference between those with and without
service in Vietnam when the true difference is at least as great as
the specified relative risk.

We begin by discussing the relative proportions of the various
causes of death among Vietnam exra veterans. Table 1 shous the
estimates of the number of deaths for Vietnam exa veterans for the
period 1966-1980 £foxr selected causes of death. These are deaths
that ﬁould be expected to cccur in c¢ivilian life after discharge
from sgrvice, and exclude deaths cccurring in military service.
The estimates are based on U.S. male death rates and on Veterans
Administration Vietnam era veteran population estimates for
1965-1979 by five-year age groups.

Estimates for all causes -- trauma, neoplasms, heart disease,
¢ixrxhosis, and all diseases -~ are hased on U.S. male death rates
for 1976. Estimates for the selected malignant neoplasm causes are
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based on combined U.S. male death rates for 1974-1976. Except forx
the deaths for specific neoplasm diagnoses, the numbers are rounded
to the nearest thousand and the number of deaths pex 10,9000 is
rounded to the nearest hundred. The code numbers 3in parentheses
after the cause 0f death are from the Woxld Health Organization's
International Classification of Disease., Adapted, version 8.

There are several reasons why these estimates only approximate
the number of veteran deaths, Foxr one., they use the U.S. vital
statistics for the period 1976, or 1974-1976, as the estimator for
the death rates, while the veteran deaths being estimated and the
veteran population used span the period 1966-1980. Rlsao, the
tabulated U.8. rates may overstate actual U.S. death rates because
of the U.S. Census undercount, which is highest among young bhlack
males. This wundexcount causes the death rates to appear to be
higher than they are hecause the Census population estimates are
used as denominators in the computation of U.S5. death rates., If
the denominator is smallexr than it should be, the death ratg will
be higher than it should bhe. Furthermore, the race and age
distribution within the five-year age groups may he different Ifor
the U.8. male population than for the veteran population. ARAlso,
the mortality study is concerned with deaths among +the Army and
Marine Corps Vietnam era veterans, who are prébably slightly
younger than the total vietnam era cohort, so that the estimates
for certain causes may vary slightly from those presented,

Lastly, there are two countervailing differences hetween the
vetexan c¢ohort and U.S. males of similar age that would affect
their death rates. On the one hand, the veteran population was
screened Ffor health problems prior te induction, making this group
a potentially healthiex 6ne than the general population (13). On
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the other hand, veterans may die shortly after discharge

combat-related causes to which the rest of the population is

exposed. The estimates will be less precise to the extent

these factors change the death rates.

TABLE 1
Estimates of Deaths by Cause fox Vietnam Era Veterans
1966-1980

from
not

that

{Excludes deaths occurring during military service)

Cause of Desth

Estimates of Numbexrs of VEV Deaths

All VEY Per Non Vietnam
10,000 Service in
VEV Sample of
Deaths 50,000 VEV
Deaths
All Causes 202,000 10,000 33,500
Trauma 110,000 5,400 18,213
Suicide 20,000 1,000 3,375
Other trauma (including
accidents) 90,000 4,400 14,838
Al)l diseases 93,000 4,600 15,287
Neoplasms (140-239) 22,000 1,100 3,574
Benign evye,brain (224-225) 99 5 16
Multiple myeloma (203) 176 9 29
Liver (155) 235 12 39
Connective tissue (171) 250 12 41
Lymphosarcoma (200) 711 35 118
Hodghins disease (201) 1,140 56 188
Malignant brain ete (191,
192) 1.543 76 255
Rll other neoplasms 17,8486 895 2,888
Heaxrt disease {(419-u41y, '

420-429) _ 28,000 1,400 4,554
Cirrhosis (571 6,000 300 1,036
All other diseases 37,000 1,800 6,175
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Estimated deaths for several malignant neoplasm diagnoses are
given in Table 1 above. These have been identified as possihly of
special interest in the PMR study. The rarest of these is multiple
myeloma for which it is expected that thexe would hé nine deaths
for every 10,000 Vietnam era veteran deaths. Liver neoplasms are

the next rarest with 12 deaths per 10,000 deaths.

POWER CALCULATIONS

Figure 1 shous the relationship hetueen pouwer and the exvected
numbex of deaths in the uneuposed cohort, using the assumptions
noted bhelow. The points identified on the curveﬁ are the specific
causes of death at the expected number of deaths for a sample size
of 50,000 Vietnaw era deaths as shoun in Table 1. It is assumed
here that the prxoportion of the sample with service in Vietnam is
33%, that therxe is essentially no misclassiiicafion of those uwho
did not serxrve in Vietnam} and that there is a five percent
probability of overlooking the service in Vietnan. The lowest
curve represents the pxobability of finding a statistically
significant diffexence at thé 0.05 level when the true. relative
risk dis 1.50. The next curve is fox relative risk of 2.00 and the
third, 2.50.

The calculations for the curves shown in Figurxe 1 were done
using the following Formula. In this formula the texrm r. observed
relative risk, is calculated from the assumed true zrelative risk
using the misclassification probabilities above and the formula in

Apprendix C on misclassification.
Power = Probnormal{-Probit(1-a)+2X¥sqrt(EXP)*(sqrti{r)-1)}ssqrt(1+K)}.
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(1) a = the probability of a type I exror; i.e., the
probability that a difference will be asserted to be found when it

is not there,

(2) EXP = the expected number of cases in the unexposed c¢ohort,

(3) R = the ohserved increased relative xisk of disease in  the
exposed cohorxt,

{4) K = the factor by which the unexposed exceeds the exposed
cohort in size,

(5) Probnoxrmal(z) is the probability that a rxrandom variabhle
with mean 0 and variance 1 will be less than =z,

(6) Prxobit(b) is the inverse for +the probnormal; i.e., +the
value of the normal distributed random vgriable with a mean of 0
and a.vaxiance of 1 for uhich the probability of being less <than
that value is b, and

(7) sqrt is the squaxe root function,

Note that if EXP is the exupected number of deaths in the
unexposed <¢ohort, +then the expected number of diseased in the
exposed cochort is (R¥EXPI/K. This formula is dexived in Appendix

B.
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FIGURE 1. POWER AND EXPECTED NUMBER OF
DEATHS IN NON-EXPOSED GROUP (SEE TEXT FOR ASSUMPTIONS)
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ROBUSTHESS OF MISCLASSIFICATION

In this section uwe examine the robustness of the sample size
estimates in c¢omparison with larger amounts of misclassification.
Because the issue of pouwer is most troublesome in disease
categories where frequencies are small, .this "robustness analysis"
selects out only two relatively rare disease c¢ategories, multiple
myeloma and liver cancer for analysis.

Table 2 shows the effects of wvarying +the misclassification
rates on the pouer of the study to detect differences for tuo of
the rarer diseases (multiple myeloma and liver cancer) when given
certain values for the txue diffexences and given the
Imisclassiiication of the service in Vietnam. The derivation of the
formulas wused in this analysis may be found in Appendix C. In
particular, Table 2 shows the power {(the probability of detecting a
difference in the frequency of cccurrence of these two diseases, in
a_sample cf 50,000 Vietnam era deaths at a nominal significance
level of 0.05) for three different assumed actual relative risks,
for tuo diffexrent proportions of the cohort actually in Vietnam,
and for eight selected =rates of misclassification., The first
column, exposed misclassification, ig the proportion of +the truly
exposed whe are (mis)classified as unexposed. The second colunmnn,
unexpoesed misclassification, is the ratio of the number who were
not exposed bhut were (mis)classified as exposed to the number trxruly
exposed. The misclassification values that uwexe used uwere 0, 5, 10
and 15 percent for exposed to unexHposed, and ¢ and 10 pexcent for
- the ratio of the unexposed misclassified as exposed to¢ the +txuly

exposed. The proportions of the sample exposed were 28% and 3824,
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TABLE 2
Percent Probahility of Detecting a Difference in
the Frequency of Occurxrrence of Two Diseases f£or a
Sample 8Size of 50,000 Deaths
(All values except relative xisK are percentages)

e T REE———

Exposed Unexposed Relative Risk
Misclass~ Misclass-
ifica- ifica-
tion tion
1.78 2,00 2.50
Multiple Liver Multiple Liver Multiple Livex
Myeloma Cancer HMyeloma Cancer Myeloma c¢ancer
Vtn Sexv Vin Serv Vin Sexrv Vin Serv Vin Sexv Vin Sexv
28% 38%UQ 28% 38%Q 282 3I8¥W 287 38YQ 287 384N 284 389
0 ¢ 60 66 717 77 79 84 88 92 96 98 99 99
0 10 57 64 68 74 76 82 86 90 95 97 99 99
5 56 61 67 172 T4 79 835 88 54 96 98 99
5 10 53 58 64 68 72 76 82 86 92 gk 98 98
10 ] 5%z B&é 63 67 70 74 81 84 91 93 97 98
10 10 9 52 60 63 67 70 78 80 89 91 96 96
15 0 49 851 59 61 66 68 77 749 88 8¢ 95 96
15 10 45 47 55 57 62 63 73 74 85 86 93 93

It is gquite likely given the figures in Table 2 that a study of

50,000

the frequency of occurrence even for

rare,

a probability

For example,

at

least 85%
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deaths will produce data which will identify differences in
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if the true relstive risk is 2.5 there will ke
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significant difference at the 0.05 level of significance. The 85%
figure is the "worst™ case: when misclassification is relatively
high (15% of those with sexvice in Vietnam being misclassified as
having no service in Vietnam, and the equivalent of 104 of those in
Vietnam being those with actually no service in Vietnam), and the
percent uwith service in Vietnam is quite low - 28%. For a relative
risk of 2.0 +the pouer drops to 62% for multiple myeloma in the
"worst® case; however, the pouwer foxr detecting diffsrences in
rrevalence of liver cancer deaths is still 73%. If the tuoc types
of misclassifications can bhe Rept at 104 or less, then the power
for multiple myeloma will he 70% or more unless both
misclassifications are ten percent or more. As the true relative
risk drops to 1,75, the pouwer falls off accordingly., Even in this
case, houeaver, the pouer will be <c¢lose to or ovexr 704 if the
misclassification is low or the exposure proportion is moderately
high. The high end of the service in Vietnam percentage, 38%, is
not unreasonable. In fact, a recent survey of veterans (14) found
that 44% of the Army and Marine Corps veterans of the Vietnam era
served either in Vietnam, Laos, ox Cambhodia, or waters in oxr around
thosé countries, or inlmissions flying over these c¢ountries. A
sample size of 50,000 would appear to have a reasonable probability
of detecting different prevalences of causes of death between those
who served in Vietnam and those who did not.

The nominal level of 0.05 significance is the actual level of
significance if only one hypothesis is tested. As more diseases
are tested, then the level of significance increases, that is, the
chance increases of finding a difference in the sample which does

not reflect a true difference increases.
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OVERSAMPLING

A sample size of 50,000 then was chosen for this study since it
is the smallest sample which gives the necessary pouer for
detecting differences in death rates for the c¢auses of dinterxest.
However, a sample of 60,000~-65,000 will need to be selected from
the BIRLS file in order to previde a sample of 50,000 Xor analysis.
Losses +to +the initial sample have two fundamental causes. One 1is
the inability to locate xecoxds. This involves +the inability +to
Jocate some VA c¢laims folders, some military records., and some
death certificates. It is expected that death c¢ertificates will,
in most cases, be found in the VA c¢laims foldexrs. For those which

axre not, the desath certificate will be sought from the state uwhere

the death occurred. Nonetheless a few death certificates will
remain missing. Losses from these sources arxre expected to be
small.

Larger losses from the initial sample are expected hecause of
the erroxrs on the BIRLS records. The errors of concern here axe in
the branch of service and the period of service fields. In the
case of branch of service we expect to f£ind that perhaps as many as
30% are missing. Of this 30%, 50-60% will probably actually be
Army or Marine Corps veterans. Thus, 10-15% of the records
initially selected fox the sample will be ineligible for the study
because they will c¢ome from the wrong branch of sexrvice. In this
case the record, which is included in +the initial sémple. is
excluded when it is identified as not from the Army or Marine
Corps. Some records on the BIRLS file which appeared to bhelong to
the Vietnam era actually do not, due te exrrors in recording period
of sexrvice. Other records de not contain periocd of sexvice and
were included if +the birth year (1935-1957) indicated a likely
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Vietnam exa veteran. These zrecords will bhe excluded when the
period of service is correctly identified and fcund not to bhelong

to the Vietnam erxa.
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CHAPTER 5.

INFORMATION SOURCES AND DATA COLLECTION

In this section, we will discuss how we will obtain information
on Vietnam sexrvice from military sexvice records and cause of death
data from death cextificates. In addition, we discuss collecting
data from bhoth sources on demographic, sccioeconomic and othex
characteristics we believe might be c¢onfounding wvariables. Two
contracting firms have been hired to woxk with Veterans
Administration personnel in the data collection phase of +this
study. Moshman Associates, Inc. will have the responsibility of
abstracting data from death certificates, and Westat, Inc. mill bhe

responsible for collecting military service record data.

PEATH CERTIFICATE INFORMATION

Historically, wartime veterans have been entitled tb a death
benefit from the VA. In order to get this benefit when the veteran
dies, the person or organization zxesponsible fox +the funeral
expenses ©of the deceased veteran must submit proof of death and
rroof of vetexran status. Usually the death certificate is
submitted as proof of death. The items used as proof of death and
veteran status are retained in the veteran's claims foldex
(c-folder), uhich is kept at the appropriate VA regional office if
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the file is active or is sent t¢o a Federal Archives and Records
Center (FARC) if +there has bheen no activity on the file for two

years.

Lo in i old

The veterans' claims folders are leocated in one of 58 VA
regional offices, the VA records processing center in St. Louis., ox
in one of 16 FARC's., The BIRLS system (see Chapter 3) has a
location indicator which identifies the VA regional office ox FARC
in which a foldexr may be found.

We plan to c¢reate c¢omputer listings and computer—-generated
cards four times durxing the c¢ourse of the study. The computer
listings aleng with the set of computer—-generated cards will
contain the deceased veteran's name, ¢laim file location number,
and social security numbexr. Each of the four batches created will
be for approximately one-fourth (15,000) of the study sample. We
will send the lists and cards created <fxrom each zrun to the
appropriate VA rxegional offices and FARC's. Personnel in the VA
regional offices and FARRC's will locate +the c¢laims foldex.,
photocopy the death certificate, if available, and return the
phetocopy attached +to the computer-generated c¢axrd to Moshman
Associates, Inc. The purpose of the four computer runs is two-iold.
First, the requests for searchofg claims folders will be spread out
evenly durxring the study peried, and by giving expected return tinmes
for each of the four maillings, we should avoid last minute zxreturn
of photocopied certificates. In addition, by vc¢reating ZFour
different listings, the up—-to-date VA zregional office oxr FARC

location given in the BIRLS system may be utilized.
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Appropriate VA and GSA officials have signed a memorandum of
unhderstanding to allow GSA personnel to pull claims foldexs and
photocopy death certificates in FARC's. Also, officials at VA
regional offices have been sent a cizoular explaining the puxposes
of the study and study procedures.

He have identified two possible problems in connection with
this phase of the study. They are:

(1) No death certificate is found in the Zfolder, or
(2) No ¢laims folder is found.

If there is no death cextificate_ in the folder, personnal
should look for othexr evidence of death. A DD Form 1300, Report of
Casualty, may be substituted for the death certificate. Tf this is
not avallahle a VA Foxrm 23-6547, Excerpts From Death Cextificates,
will be filled out and foruwarded to the contractoxr; this form gives
the date and place of death of the veteran. Identifving
information on VA Form 23-6547 will enable Moshman Associates to
contact state vital statistics offices directly to obhtasin copies of
death certificates. In the event thexe is no evidence of death in
the claims folder, the computer-generated card will be s¢ noted and
returned to the‘contractor.

If no claims folder is found at the VA 1regional office,
personnel should check BIRLS to see if.the claims folder is located
at another VA regional office. If this is the case, the
computer-generated card should be forwarded to the proper station,
If the claims folder has heen retired to a FARC, pexrsonnel at the
VA regional office should note this on the card and retuzrn ii to
the contractor. When normal seaxrch procedures fail to locate the

missing folder, the contractor will he notified.
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The contractor will send a list of those vetexans whose death
certificates are not found to each of the 50 states in an attempt

to obtain the death cextificates.

ificate Data sted
For the deceased vetexans in the study, the VA is regquesting
that the c¢ontractor abhstract the fellowing information from the

death certificate:

Demographic and Other Variables (Excluding Medical)
veteran's name
social secuxity number
sex
date of birth
age at last bixthday
birthplace
date of death
county and state of death
marital status
race
usual occupation
kRind of business or industry
county and state of residence

veteran status (when available)

Medical Variables
all causes and conditions at death
whether or not the death was an accident
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Wwhether or not the death was a suicide
uwhether or not the death was a homicide

existehce of an autopsy

All medical conditions are to be cecded according to the Eighth
Revision of the International Classification of Diseases adapted
for use in the United States. However, ICD-9-CM morrhology c¢odes
will be used for any histological information recorded on the death
certificate relating te¢ nmalignancies. These codes are not
available in the Eighth Revision but are compatible with it.

A discussion of the quality of the medical certification on the

death certificate ig in Appendixr E.

Depth Certificate Contractor Responsibilitjes

The death certificate contractor, Moshman Associates, will be
conducting work in  three phases. In the first phase, which has
been ¢ompleted, Moshman Associates presented plans <£for conducting
the death certificate portion o¢f +the study. Managément of the
death certificates, ¢oding procedures {(inecluding quality contxel),
editing, plans fox a pileoet study, and data presentation are covered
in the Phase I report submitted ‘to the vVeterans Administration

contracting officer's technical representative (VA COTR).

Phase I

A brief summary of plans reported in the Phase I document is
given belou:

& of Certifica « The Veterans Administration plans

to give Moshman Associates four tapes, each containing one-fourth
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of +the study sample. These tapes c¢ontain names and other
identifyving dinfoxmation on the veterans in the study sample. Each
tape corresponds to the one~fourth of the study sample being sent
to the VA regional offices and FARC's (see Locating File Folders
section). Moshman Associatgs will c¢heck the tapes for any
duplicate names and social security numbers and will bring this to
the VYA COTR's attention foxr reconciliation. Moshman MAssociates
rlans to use these tapes to set up & master list to keep track of
the certificates being sent to them. They will notify the VYA COTR
if any VA regional offices or FARC's return a large numbhex of
illegible certificates or fail to send a large number of
certificates without noting the reason on the computer-generxated
card provided to them (see Locating File Folders section). Moshman
Associates plans to requast death certificates from states when
they are unable to obhtain them f£rom a VA xegicnal ocffice or FARC.
When the contractor bhegins to receive death cexrtificates, VA
Forms 23-6547 and illegible copies will he removed for special
handling. The remaining certificates will be sorted by state of
death and batched in groups of 500. Each batch will be assigned a
hatch numbexr and each certificate a sequential accession numberx,
The hateh number, sequential ascession numbex., a VA ID number, the
state of death, date of receipt and souxce of zxeceipt (VARO or
FARC) will be entered onto an automated data file in oxdex to keep
track of where the certificate is during all stages of processing.
Codi o] eg - Moshman Associates ﬁlans t06 use the
National Center dfor Health Statistics (NCHS) instruction manual,
"Demographic Classification and Coding Instructions for Death
Records™ (1981), as a guide for coding the demographic items on the
death cexrtificate. The 1970 Federal Information Processing
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Standard (FIPS) ¢odes will be used to assign c¢cdes to both the
regsidence of the decedent and the place of death. NCHS recommended
this to Moshman Associates due to the fact that the 1982 manual
based on the 1980 census has not been in wuse for a sufficient
period of time to resoclve all problems with it.

Moshman Associates will be using a manual on
oceupation—-industry ¢odes developed by the Bureau of the Census to
¢ode the dec¢eased veteran's occupation,

The contracter will hold a two-day +training session Zfor the
demographic c¢oders on the project. Included in this training
session Will be & revieuw of the c¢oding scheme for each item on +the
death c¢ertificate and & practice session of coding actual death
cextificates,

The contractor feels that no formal training will be zrequired
for nosologists who have been performing this task for many years
and wexe involved in the development of the procedures at NCHS.
However, the nosologists will be instructed in the use of ICD-9-CH
morphology codes for any histological information recorded on +the
death cexrtificate for any malignacy.

A coder production schedule will bhe set up (based on the
results of +the pilot study) and batches of certificates will be
assigned to individual coders. FEach individual coder will code his
batch of certificates and zeturn them to the supervisor, who will
verify that all certificates in +the bhatch have been c¢oded and
returned. The supervisocr will then select a random sample from
each coder's batch for demographiec c¢oding verification. Batches
with =an errxor rate greater than five percent uwill he rejected and
the entixe bhatch will be recoded. As the demographic <c¢oding of
batches becomes acceptable, the batches will bhe given to the
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. nosologists for medical coding. The medical <¢oding will wunderxgo
100 pexrcent verification. Throughout the c¢oding process, the
status of each batch will bhe entered onto the automated data £ile
set up to KReep track of the certificates.

tapi diti nd Dat gsentation - Rs the c¢oding 1is
completed on the death cexrtificates, keytaping of the cerxtificates
wil) take place. Based on the results of a pilot test, it will be
decided whether or not 100 perxcent verification of the keytaping is
necessary.

Computer programs are being developed to detect exxors in the
range and format of variables keyed and to <c¢heck fox
inconsistencies in the data. Finally, the data tape created will
be checked against the master file to ensuxe that all certificates
that were found were processed. Errors detected in <the editing
procedures will be corrected and a final automated version will be
given to the VA COTR along with the photocopied certificates and
microfiche copies uith both arranged in sequential accession number

order.

Phase II

A pilot study is planned to test the procedures given in the
Phase I report. About 3,000 of the first 15,000 requests sent to
the VA regional offices and FARC's will be processed completely
before processing other requests. This will enahle the contractor
to test all procedures outlined in the Phase I report, to determine
production times and help set up coding and other schedules. In
addition, the pilot test is expected to aid the contractor in
setting 'up quality contrxol measures, including determining the
intial sample sizes needed to be submitted for coding verxrifiecation.
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Phase TIX
Phase III is the production phase. During this phase
procedures Formulated in Phase I and modified during the pilot

study will be implemented for the entire study sample.

MILITARY SERVICE RECORD INFORMATION

The General Sexvices Administration (GSR) maintains the
National Personnel Record Center located in St. Louis, Missouri.
Militsry pe:sonnél records including those from the Vietnam erxa azrxe

Kkept at this depository.

o i ile F

Although the military recozds themselves are not automated,
there is a computerized system (the register) £for leocating the
personnel records. According to personnel at the center, almost
all of +the Vietnam era records c¢an be leocated by using this
register. In order to use the register, the veteran's name, branch
of service, social security number, birth date and, when available,
gservice numher need to he provided. We will £uxnish this
information to the military service recoxrds contractor, Westat,
Inc., on four computexr tapes. Each +tape will contain necessary
data foxr a computer match on one~fourth of the study sample
(15,000)., The computer match of the data on each of these tapes
with the data on the register will allow the ¢ontracteoxr Lo obtain
the file location number which identifies the exact location of the
record at the center. These recgords can then be pulled by GSA
personnel and provided to Westat, In¢. in oxrder that Westat, 1Inec.

c¢an abstract and code the military experience information.
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Appropriate VA and GSA officials have signed a memorandum of
understanding (Appendix C) to allow GSR personnel to locate and
provide Westat with the military records of deceased veterans in
the study.

Retrieving the records and then ahstracting them will he done
somewhat simultaneously so that a large number of records are not
withdraun from their permanent location for a long period of time.
That is, as records are found, they will be sent immediately for
abstracting and then returned. When xecords are not available,
requests will be zresubmitted. Some recoxrds will not bhe found.

Information £xom VA claims folders may be used when this occurs.

exvi Reco Dat equ
Some veterans in the study sample will have served in the Navy
or Air Force. This happens because the sample chesen from the
BIRLS system included those with unknoun branch of servige.
Data items being c¢ollected f£or all wveterans in the study

include:

veteran's name
branch of service
military serxrvice number

logation of military service records (registry numbexrs)

Thege items may be obtained from the registry without seeing
the military serxrvice records. Additional items being collected for
all those identified by military service records as having served

in either the Army or Marine corps are the f£ollowing:
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social security numher

date of hirth

sex

race

date first active duty began

paygrade at beginning of first active duty
rlace of residence when first entered service
date of latest separation

paygrade at latest separation

type of discharge for latest separation
conduct code at latest separation

education at latest separation

military occupation speciality code (MOSC) at latest separation

total time on active duty (years and months}

For Army and Marine c¢orps veterans who served in Southeast Asia
{Vietnam, Cambodia, Laos, and Thailand) the following information

will he collected on each Scutheast Asia tour of duty:

¢ountry of service
date assignment began
date assignment ended
Mosc

principal duty

unit
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The military service record contractor, Westat, Inc.,, wuwill bhe
conducting woxK in three phases. In the first phase, which has
heen completed, Westat, Inc. presented plans for c¢onducting the
military service recoxrd portien of the study. Records location and
verification, the service recoxd abstract, gquality control
measures, field training, final computer f£files, and pilot study
rlan are all discussed in the Phase I report submitted to +the VA

contracting officer technical representative (VA COTR).

Phase T

A brief summary of plans repoxted in the Phase I document is
given helow:

Records Location and Verification-The Veterans Administration
has provided Westat, Inc. with a tape containing one-fourth of the
study sample. Three more tapes will be provided throughout the
study containing the zremainder of the deceased veterans in the
study sample. The tapes contain the name, branch of service,
sexvice numbey, so¢ial security number, date of bhirth, and dates
for one or two periods of service for each deceased veteran in the
study. The information on +these tapes is taken from BIRLS (see
Chapter 3). Westat, Inc. has prepared a tape from the VA tape in
the foxrmat required by NPRC for search in NPRC's locat;on system
(the register). The Westat, Inc. tape contains:the veteran's name,
service number, branch of service and sequence study identification
number assigned to eatch case. Westat, Inc. will create similarx
tapes from the remaining three tapes the VA furnishes.

NPRC will match service or social security numbhers with entries
on the locator files (i.e., the registxry). Finding Aid Reports
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(FAR's) will be printed indicating "not found"™ or "“found"™. For the
found xrecords, items from the locator file will be printed (name,
branch of service, record file location numbex). The sequential
study ID number will also be noted. In addition, a tape image of
these FAR's will be produced.

The FAR's "found"™ cases will be matched with the VA tape
provided to Westat, Inc. to identify any discrepancies in the names
and/or branches of service. Computer listings will be generated
cross~indexing name, sequential study ID numbexr, and xecorxd
location number, The 1lists will indicate +the location status
(found, found-discrepancy, not found), branch of service, and othex
identifiexrs taken from the VA tape: date of birth, service and
social security number, and service dates. The list uill bhe in
registry number ordex, matching the ordexr in which the FAR's are
printed, and will be used as the master control for requesting
service records, for entering results of further searches, and for
noting the final disposition of each case.

For cases "not found" in the NPRC computer registry, & match on
an identification numbex not previously matched (servi¢e number ox
gocial secgurity number’ will be attempted. If£ this fails, the NPRC
mantains a microfiche index image of the computer registry entries
which c¢an be manually searched. By doing this, Westat, Inc. c¢can be
more selective among all persons with matching names.

Finally, the VA COTR will he notified of all cases for which a
record can not be located or fox which a zrecord remains
out~of-~file. At this point, the VA ¢laims folder may bhe retrieved
and used to help resolve discrepancies in én attempt to locate the

correct service recoxd.
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Once the correct serxrvice record is vexified, the required data

will be abstracted.

vi rd tx - An abstract has been developed and
modified by the pilot study. The form and instructioens are in
Rppendix D,

ity Control - Three types of gquality contrel will Dbe
implemented by Westat, Inc. : . €1) system control, (2) record

location and verification, and (3) data quality.

The system quality control will alleouw Westat, Inc. to account
for the status of each c¢ase in the sgample at each step in
processing and to assure that all appropriate steps have been
taken. In corder to do this, Westat, Inc. will maintain a
computer—-based management control system (MCS). As a bhack-up for
this system, notations will be made on the FAR's., Since a FAR is
printed for each case in the sample, the FAR <can be used as a
control for 1record retrieval and completion of the abstract. A
thixd mechanism to be used is case listings. These will contain
all identifiers and results of the NPRC registry search (see
Records Location and Verification).

Some guality c¢ontrol measures for the record location and
verification have already been discussed (see Records Location and
Verification). As recoxrds are received by Westat, Inc., the néme
and zregistry numbers will be checked with the FAR to verify that
the corxrect record has been received. Also, labels will be printed
containing the sequence ID, VA identifierxrs, and record log¢ation
number (if found). These will be placed on the abstract Zforms as
cases are assigned to the abstractors to provide a reference for

verification with the information in the service record.
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Procedures for controlling the accuracy and completeness of
data which arxre manually abstracted are: (1) the field supexvisor
will review each abstract for completeness and obvious exxrors; (2)
a parcentage of ahstracts in each batech will be checked against the
service record (if thexe are frequent ands/or consistent errors, a
100 perxcent check of the bateh will be maded);: (3) a comparison
abstract will he completed by anothexr abstractor for a percentage
of the cases; (4) a computer edit will check abstracted data forx
acceptable values and consistency among items;:; and <£inally, (5)
keved data on selected items will be verified against the abstract
for a perxrcentage of cases.

Field Training — A three—~day training session will he conducted
for the abstractors. Field manuals which contain forms and step by
step procedures for each +techniecal field activity, as wuwell as
naterial on the study objectives and oxganization, confidentiality
of information and administrative procedures, will be issued in
advance. The training will proceed from structured group exrercises
to individual practice with actual service records.

Final Computey Fileg - In addition +to data items abstracted
(see Appendix D), the final ¢omputer file will contain the sequence
ID number and the original data items on the VA +tape provided to
Westat, Inc..

ilet Stud ns - ARftexr matching the Westat, Inc. tape
formated <£rom the VA tape against the register, Westat, Inc. plans
to ahstract: (1} 100-150 records for Army veterans, and (2)
100-1590 records for Marine veterans and 50 cases not found by NPRC,
ot found with names not matching the names provided by the VA. The
pilot study will be used to test the forms and procedures and to
estimate the schedule and cost of the main ahstracting effort.
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Phase I ~ Pilot Study

The pilot study of the abétract form and procedures described
in +the Phase I repoxrt has already heen conducted at the Nationsal
Personnel Records Center (NPRC) Februaxy 7-11, 1983.

As a first step, all 15,663 cases on the first computer tape
given to MWestat, Inc., by the VA were reformatted and submitted to
the NPRC c¢omputer registry for search on one number (service or
so¢ial security numbezr). For 82 percent of the cases (i.e.,
12,862), a registry number was produced. As previously mentioned,
the registry numbex is an indication of where the record is located
at the center. A sample was taken f£from <the 12,862 xecords that
wera Iound. From this sample, Westat, Inc. estimates that 9%
pexrcent of the registry numbers will actually lead to the logation
of the correct regord, three percent will probably locate a record
that turns out to be for someone having an ineligible branch of
service, &and three percent of the registry numbers will actually
lead to the location of an incorrect recoxd.

Of the 2,801 for which no location number was found on the
registry, six percent were found to he from the VA gquality control
sample and an additional five percent were discharged in 1964,
according to <the VA tape, and thus would not he eligible to be in
the study. Westat, Inc. did a manual search of a sample of the
remaining 2,482 not-founds. From this sample (n=8%}), Westat, Inc.
estimates 82 percent of the computer not~found records can be
found., The total manual search effort will consist of the original
not-foundg plus those found in the registry that turned out to bhe
the wrong recoxd (2,818 from the first VA tape).

After matching the Westat, Inc. formatted tape with the
registry, simple random samples were selected from cases with a
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gingle find (i.e.., only one registry number was produced) and For
which names on the VA tape and the NPRC registry tape were the
same, One hundred and fifty Rrmy records and 150 Marine records
were selected. NPRC processed 200 FAR's by the start of the pilot
study. Of these, 187 correct service records were provided. These
records were abstracted in order to test abstrxacting procedures,
Some minox modifications were made to the abstract form as a

result of the pilot test.

Ehasg EEI

Phase III is the procduction phase of this project. Kestat,
Inc¢. has begun this phase. The modified abstract form will be used
in the production phase. Manual search procedures are still heing
evaluated based on the pilot study, and decisions will be made
during the beginning of this phase as to how to proceed regarding

this.

VA INTERACTION WITH CONTRACTORS

Throughout the projects, the contractors uill be expected +to
make presentations of their progress, milestones obtained ox
missed, and problems and their proposed solutions to the VA
contracting officer's technical representative. Draft reports are
to be submitted to the VA COTR at the conclusion of each phase of
the studies. The VA COTR will review the reports and make any
corrections o©xr suggestions he feels are necessary. Thesge
suggestions ands/oxr corrections will be incorporated in the final
versions of these reports,
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PROJECT DOCUMENTATION

In addition to the Phase I, Phase II, and Phase IIXI reports,
other documents will bhe available. For example, Westat, In¢. has
available instruction manuals given to field workers outlining

study procedures, including instructions fox ahstracting.
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CHRPTER 6.

PRELIMINARY P%AHS FOR ANALYSIS OF DATA

Data collected frxrom death certificates along with data
coellected from military service records will be consolidated into
one file for the analysis phase of this study. Since wWe have no
way of Knowing how many veterans with or without service in Vietnam
were at risk of dying, cause-specific mortality rates can not be
determined. However, the proportion of deaths due to a specific
cause, the proportional mortality ratio (PMR), c¢an be determined

for each of the two groups.

LIMITATIONS OF PMR RNALYSES

Some problems do exist in using a PMR type of analysis (15,16),
First, an apparent excess in the proportion dying from cause "u"
may bhe due to an overall lower mortality rate for causes of death
other +than "x.," rather than an excess mortality for "x." This
could happen, for example, if the cause specific rates for "x" were
equal in two populations, vet one population had a lower overall
mortality rate. Without access to the at risKk population this
rrxobhlem c¢annot be untangled. Second, the sum ©f the propoxrtions
dying due to all the different causes always equals "one.,"
Therefore, if cause "a" has a higher proportion in pepulation A
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than in population B, then one or more other c¢auses will have =&
higher proportion in population B than in peopulation 1.

RAs regards the £irst problem, Kupper, et al. (1978) have
compared various c¢ause-specific moxrtality ratios and have found
that the ratios of the PMR's in twe populations are useful. In
addition, they show that the ratio of the PMR's of tuwo poepulations
is equaI to the zratio of their cause-—-specific mortality rates
divided by the ratio of their ¢verall mortality rates. The second
probhlem can be partially addressed by computing the PMR's for all
causes excluding the one(s) thought to be the cause{s) of
difference. If causes of difference arxe eliminated, then the
remaining causes should have approximately the same distribution in

the two populations.

CLASSICAL TECHNKIQUES

Crude PHMR'S

The first step in the study of Vietnam veteran mortality will
he to compute PMR's for each c¢ause o0f death separately for veterans
who served in Vietnam, and fox veterans whe did not serve in
Vietnam. The ratio of the PMR's for the two cohorts for each cause
of death will then be c¢alculated. As mentioned previously this is
equivalent +to the ratio of cause-specific mortality rates divided

by the ratio of overall mortality rates for the two cohorts.

ogisgtic i M
Since unadjusted PMR's do not take into ac¢count the possible
effects of confounding variables on differences betueen the tuo
study cohorts, erroneous conclusions might result if +the analysis
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stoppred at that point,. One plan +to adjust for the effects of
cofifounding vaxiables such as age, race, wmarital status, education,
branch of sexvice, military rank, and military occupation is te fit
a logistic model for each cause of death PHMR including only
significant variables. Duty in Vietnam will be included in sach of

these models as an explanatory variable.

Adjus i or PMR'

Rll the PMR's calculated above (crude and adjusted) wuse the
"all causes”™ dfigure as a deneminator, which may c¢ause problems if
some of the causes of death are strongly associated with +the risk
variable, service in Vietnam. Hence, in this analysis we eliminate
the causes most highly asscociated with service in Vietnam from the
"all c¢auses" category, and recompute the PMR's using this adjusted
denominator. As above, these can be crude PMR's or adjusted PMR's,

In all the technigques discussed so0 far, multiple hypothesis
tests will be made - one for each cause of death considexed. Thus,
we can expect to ohserve some spuriously significant results. In
order to lessen this problem, we propose to group the causes of
death into reasonable categories and set the nominal significance
level to (alphals/(number of c¢ause of death categories tested),

where alpha is the original significance level.

OTHER TECHNIQUES

Multivariaste-Technigues

Multivariate techniques other than those discussed above are
possible. A multivariate analysis could be developed which would
analyze all causes simultaneously. All variables which are thought

page ~55-~



to be confounding as well ags the variable of primary interest -
duty in Vietnam - would bhe inc¢luded in the model developed. This

kRind of analysis would f£all into the log-linear framework.

Service in Vietnam as a Continuous Variable

In addition to collecting data on duty in Vietnam, information
is also bheinyg c¢ollected on the dates the veteran was in Vietnam.
Thus, futy in Vietnam can be considexed a c¢ontinuous vaxiable
rather than a c¢ategorical one, and time spent in Vietnam could he
used to e¢alculate person-—-years at risk for different causes of

death.

Multiple Cause-of-Death

The previous analyses have all dealt basically with wunderlying
cause of death. Since we wWill he c¢ollecting all ¢auses of death
from the death certificate,  there are opportunities +to analyze
causes of death other than just the single underlying cause. The
analytic technigues already discussaed could be applied in analyses

of multiple causes of death.
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CHAPTER 7.

STUDY LIMITATIONS

The Vietnam Veteran Mortality Study is designed to assess the
mortality patterns of U.S, sexvicemen of the Vietnam exa who served
in the Army or Marinesg, The study will c¢ompare the mortality
patterns of +those veterans who served in Vietnam to the mortality
pattexrns of those who did not serve there. It will be limited to a
¢omparison of proportionate mortality ratios (PMR's) among these
groups since no precise estimates exist for the populations being
compared.

Despite the size of the study population (60,000 deaths), the
VVMS will not necessarily provide definitive ansuers to many of the
questions of interest, due to certain limitations imposed by the
nature of the population being studied and of the sources of data.
The following are some ef these limitations.

1. Most Vietnam era veterans are still alive. Therefore, their
complete mortality experience will not be available for wmany years.
Nevertheless, with 20 years having passed since the beginning of
the Vietnam era, it is now appropriate to conducet an initial
mortality study which will provide a firmexr base for <£further
efforte in the futuxe.

2, Although the sample size of 60,000 is sufficient for overall
comparisons both in terms of the population and all causes of
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death, it may not be adequate for analyses of subhgroups of the
population {(e.g., those with longer time intervals betueen service
duty and time of study), for specific c¢auses of death, and £for
taking into account losses of information because of missing or
erxroneous military and death records. In addition, losses may
occur during the tracing or follouw—up procedure,

3. 8ince there may bhe differential losses in different
subgroups, it is alsc possible that biases may be present. This
may result if there are differences in the characteristics of those
veterans whose records axe "lost" and those wuhose records are
found, of those veterans who are able to bhe follouwed up and those
who are lost, etc,

k. Lack pf uniformity in the wvarious types and sources of death
information is no doubt present and may result in some bias. In
only about 75% of the ¢ases (based on early results) is a death
certificate returned. In +the remaining instances, no death
certificate is located in the VA claims foldex, oxr some othexr form
is zretuxned. Some of these othexr forms d¢ c¢ontain the cause of
death, e.g., abstracts of certain states' death certificates and
Department of Defense Form DD1300. Differences in the statement of
cause of death on these various source documents will have to be
examined and, if possible, taken into account in the analysis.

5. Statements of cause of death on certificates and other
documents have certain inherent limitations, which have been shoun
to be present in a variety of studies of this problemnm. This wmay
also introduce some bias in the comparisons. Unfortunately, it is
not possible to utilize hogpital records for many aspects of +the

study, although certain .types of _data may be obtained fox some
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segments of the population. Houwever, hospital records may alseo
have inherent variability and bias.

6. The study plans utilize a proportionate mortality analysis.
This is no doubt the most efficient way to procesd at this stage of
studying the prohlem., Houever, there are ¢ertain limitations in
such an &analysis. It would be most desirable to <¢alculate
estimated mortality rates even uwith the knowledge that such rates
would be subject to erxrror.

Every effort will be made to examine these 1imitati§ns and
theixr potential effect on the findings. However, it must he
recognized that these limitations do impose zrestrictions on the
inferences to be derived from the findings.

Mest important of all, it must he recognized that, in this type
of exploxatory oY "hypothesis-generating study,"™ with these
restrictions, it will only be possiblg te find clues that may
implicate causes of death which have a greater or lesser freguency
among Vietnanm veterans. Such c¢lues can then be used to plan and
conduct moxre specific and more refined studies with less
limitations in an attempt +to determine more definitively the
possible reasons for differences in relative <fregquency. In
addition, it must be emphasized that the xisk variable being
studied - service in Vietnam - is not a specific factor, such as
herbicide exposure or combat stress. Further studies will b}e
necessary to zrefine the risk variables as uwell as to reduce the

limitations.
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CHAPTER 8. ADDENDUM:

MEETING OF CONSULTANTS APRIL 19-20, 1983

A grcocuy of six c¢onsultant biostatisticians and epidemiologists
met at the Veterans Administration Central Office in Washington,
DL, on April 19 & 20, 1983 to discuss the design and conduct of the
Vietnam Veteran Mortality Study. The group was given a draft
version of this protocol, and their discussions, suggestions, ani
recommendations onr the protocol are all included in this section.
The consultants in the group uere the following:

Gilbert W. Beebe, Ph.D., Clinical Epidemiology Branch, National

Cancer Institute, NIH, Bethesda, MD;

Chin Long Chiang, Ph.D., Professor of Biostatistics, School of
Publiec Health, University of California, Bexkeley, CA;

Jogeph L. Fleiss, Ph.D.., Professor of Biostatistics, School of
Public Health, Columbia University, New York., NY;

Bernaxd G. Greenberg, Ph.D., Department of Bicostatistics, Scheol
of Public Health, University of North Caxolina, Chapel Hill, NC;

Abraham M. Lilienfeld, M.D., Department of Epidemiology, Johns
Hopkins School oi Hygiene and Public¢ Health, Baltimore, MD;

Ric¢hard Monson, M.D., Harvard University School of Public Health,
Boston, WMA;

William M. Haenzel, M.R., Senior Epidemiologist, Illinois
Cancer Council, Chicago, IL (invited but unable to attend);

Paul D. Stolley, M.D., Department of Medicine, Univexsity of
Pennsylvania, Philadelphia, PA (invited but unable to attend).
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These remarks are :organized into four separate sections:?
sampling and the s¢ope of the study, death certificate information,

militaxy record information, and data analysis.

Sampling and the Scope of the Study

Several of the consultants asked the fundamental question --
why sample? That is, why not request sufficient funds to include
all of the roughly 185,000 identified Vietnam era deaths Ifrom the
BIRLS file? Some discussion ensued about the effects of this study
enlargement on the deadline for +the final repoxrt (the Decembex
deadline would have te¢ be extended), hut the consensus of the group
was to considex looking #£or additional ZFunding to dinclude all
deaths in the study, even if the additional deaths might have to he
analyzed latexr. Much of the rationale foxr this suggestion came
from the realization that the pouwexr to detect differences in
suh-populations of the study (e.g., specifiec age, bhranch of
service, dates of death, et¢.) could be quite low for rare causes
of disease,

Related to this issue was a unanimous suggestion of <the group
to concentrate the sampling (if one must sample) in the later death
years, This c¢oncern 1is predicated on getting the maXimum
information £frxom each death, and the later deaths involwve a longex
"latency vpexriod™ since exposure to Vietnam. Owuing +to time
constraints, the recommended method for accomplishing this
oversampling was to use random sampling in the Zfirst <two bhatches
(as is outlined in the protocol), and to do weighted sampling in
the last tuo batches. The oversampling should concentrate on the
years 1976-1981. An issue also related to having older veterans in
the sample was +the suggestion o lengthen the study periocd
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definition to start at 1962 (prior to the official beginning of the
Vietnam exal). It was decided that the small numbexr of troops in
Vietnam at the time would not make this as useful a strategy as one
might f£ixst imagine. It should be neted that although the spraying
of herbicides hegan in the 1962-1964 pericd, very few persons uwere
involved in that spraying operation and only a small sarea of
Vietnam was spraved; +those Air Force personnel involved in
herbicide spraying are already in the ongoeing Air Force Health
Study.

There uwere two differing points of view with respect to the
exclusion of in-sexvice deaths prioxr to 1973. One group felt that
all in-service deaths should be included in the study (if +the
deaths could be identified as nen-combat), and the other group felt
that all deaths prioxr to 1973 should be excluded, for some of the
reasons outlined above under "latency period.™ This issue was not
resolved,

Finally, there was some <¢ohcern ahout the large number of
deaths on the BIRLS file with ne military service dates, and
whether the exclusion of these deaths might possibly introduce a
bias. The answer +to this gquestion will have to c¢ome £rom the
"military quality contxol sample"™ {(group 5, see page 18); we will
know what pexcentage of group 5, currently excluded £rom the study,
was incorrectly escluded from the study. Then uwe will have to see
how many excluded subjects this represents relative to the total
study subjects , and how large a bias this improper exclusion could

create.
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Death Certificate Data! Quality and Comnletenessg

One of the concerns of the consultants pertained to the formats
for death information in the study. In particular, for many deaths
the only death information will come frxrom a Department of Defense
(DoD) foxrm, DD1300. The consultants felt that it was important to
contact DoD expverts on the DD1300 and £ind out how the form is
filled out, when and under what circumstances it is £illed out, and
what information it contains. There was alse a suggestion teo
contact DoD personnel +to see what Kind of rosters of in-sexvice
deaths., battle casualties, killed-in-action (KIR), and
missing-in-action (MIA) they have. Despite these suggestions fox
further research, the consultants thought that, in general, ue
should wuse the DD1300 to ascertain cause of death when, in the
¢oding nosologist's judgment, the c¢ause of death data looked
reasonahble, In the cases when the DD1300 data are not sufficient,
an attempt should be made to obtain a state death certificate. The
consultants also suggested that we get in touch with the
underwrxiters of the military 1life insurance programs {these
programs are now rxrun by private firms), and see what kKind of
information they could supply.

With respect to the gathering of death information, the
consultants thought it a good idea to make some site visits to both
VA Regional 0Offices and Federal Archives and Recoxds Centers to
check on the gquality of death cexrtificate findings. They also
thought it would be a good idea to try to collect information on
differential reporting of death to the VA as it might vary by cause

of death (the study of the completeness of BIRLS reporting of
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deaths does not plan to analyze repoxrting by cause of death, bhut
some cause of death data may be available.)

There were & dfew miscellaneous recommendations. First,
nosclogists should be blind <o +the Vietnam duty status of the
deaths they are coding. Second, hospital records should bhe
obtained for selected causes of death where death certificate
information is known to have limitations; for example, livex
disease (connection with alcchol is not always mentioned on the
death cextificate), drug dependence, and soft tissue sarcomas.
Finally, religion (an item not being collected} may be a

confounding variable when analyzing data on suigide.

Military Service Data: Quality and Cenpleteness

A central issue in the discussion of +the miltary personnel
abstracting process was the item on unit assignment., One group of
consultants thought that collecting such data was a waste of time,
and that the time and money spent on collecting that item would he
baetter spent in getting an increased samnple size. Another group
thought that this was a useful item, and that the study would
suffer if such data were not collected. After some discussion, it
became c¢lear that the amount of time saved in not writing down the
unit assignment would probably be small, since the recoxrd would
still have to bhe searched for dates of service in Vietnam. 8o the
"trade~off" issue of unit assignment vs. sample sizZe becaﬁe instead
the issue of increasing sample sizZe, per se¢ (see earlier paragraphs
on the sampling and scope of the study).

As far as usefulness of the unit assignment data are concezned,
twoe points were raised. First, in an occupational health study,
one would want to have access te this information once one found an
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elevated =xisk category. That 4is, one would want to he able to
determine whether those veterans with a higher risk of dying of
cause - of death "x" all served in the same unit, or same kind of
unit. Secondly, there 1is the possibility of using the unit
assignment data to link to other files. In particular, the Agent
Orxrange Task Force, headed by Mr. Richarxd Christian of the Army. is
compiling a 1list of ground troop units categorized into three
c¢lasses of probable exposure o Agent Orange: "likely highly
exposed,”™ "likely not so highly exposed,” and "likely unexposed."
These data from the Agent Orange Task Force could, in theory., be
matched to the unit assignment data c¢ollected in this study, and
thus provide PMR's foxr different Agent Qrange exposure groups.

Another issue discussed was the issue of overseas duty for
personnhel uwho did not serve in Vietnam. The consultants felt that
the fact of overseas service was a possible confounding varishle in
comparing Vietnam and non-Vietnam PMR's, and recommended strongly
that this information be collected. Later discussion on this issue
found an interest among some consultants to collect information on
the actual amount of +time spent overseas in military serxvice.
While this was judged a useful item, the group alse acknowledged
that this would be a costly item -- more costly +than c¢ollecting
Vietnam service information among those who served in Vietnam,
Therefore, it is likely that only a simple dichotomous response
will be collected for overseas duty (either "yes™ or "no™) for the
non~Vietnam study subjects,

A feuw cother recommendations wexre made. The VA Master Indexn,
the manual predecessor of the automated BIRLS file, was discussed
as a wuseful source of military record identification. In
particular, this file c¢ould be used to verify and correct the
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identification inforxmation on subjects that could not otherwise bhe
located in S8t. Louis. Finally, it was judged very important to get
a reliable estimate of the percentage of deaths in the sample that
were actually eligible for +the study. (Recall that errors and
missing data on BIRLS may mean that subjects will he excluded £rxrom
the study once their military personnel record has bheen pulled and
abstracted).

The interim estimate calculated by Westat, Inc. foxr the records
they have found so fax is that 844 of the original study subjects

were actually eligible for the study.

Anglysis

In discussing the analysis, thexe was a good deal of discussion
about the 4actual caleculation of the PMR's., Specifically, the
consultants suggested that using the "all causes" category for the
denominator of +the PMR estimates was troubhlesome.  The suggestion
was made to try to find a better "referent"™ category, so that the
analysis would be morxre similar to a case-contrel study with a
fairly common cause of death as a control. The only suggestion for
such &a category was the "cardiovascular death" category, and while
this was not enthusiastically endorsed by all, no one could suggest
a hetter group. It uwas generally agreed that "external causes"”
(accidents, suicides, homicides, etec.) should be euncluded fxrom the
raferent group, since the external causes may show some association
Wwith service in Vietnam. It was also agreed that the zrefexent
group is best picked on some bhiological basis, rather than based on
the results of another study (such as the New York State PHNR

study.)
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Another item concexrned the use of ancillary data on the veteran
poepulation, It uas strongly suggested that, despite its
short-comings, estimates of the veteran population be used to
calculate estimated morxrtality rates, even with the Knowledge that
such rates would be subject to error. The reason 1is simply that
data on mortality rates are vexy important and it was thought that,
even with the errors due to veteran population estimates, moxrtality
rates were worth c¢alculating.

In terms of the actual analysis itself, a minimum set of
variables was suggested. The independent variable is duty in
Vietnam, which should be coded as length of service 3in Vietnanm,
with +the covariables age, race, hranch of service, rank, date of
death, and type of discharge (medical discharges should he
excluded.). With zrespect +to causes of death, the soft tissue
saxrcomas in paxrticular should be categorized and grouped 2 priori.,
that 1is bafore looking at the data, and something like a total c¢f
26 overall cause-cf-death ocategories seemed a detailed enough
scheme . With respect +to the multiple comparison problem, some
consultants suggested a ranking of the causes of death of interest
in the analysis. Cther c¢onsultants were basically unconcerned
about hypothesis testing, suggesting +that the analysis uas

descxiptive, and should proceed in stages.
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APPENDIX B.

POWER CALCULATION FORMULA

The c¢alculations for the c¢urves shown in Figure 1 were done
using the following formula for power once the observed relative
risk and the proportion ohserved exposed after misclassification
were determined via the method devaloped in the Appendix on

Misclassification:

Pouer = Probnormal{-Probit(1-a)+2¥sqrt(EXP)¥X(sqrt{x)-1)/sqrt(1+K)}.

Where

(1) a = +the probability of a type I erxor:; i.e., the
probability that a diffexence will be asserted to be found when it
is not there,

(2) EXP = the expected number of cases in the unexposed cohozt,

(3) R = the assumed increased relative risk of disease in the
exposed cohort,

(4) K = the factor by which the unexposed exceeds +the exposed
cohort in size,

(5) Probhnoxrmal(z} is the probability that a random wvariable
with mean 0 and variance 1 will be less than =z,

(6) Probit(b) is the inverse =£or the probnormal; i.e.., the
value of the normal distributed random variable with a mean of 0
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and a variance of 1 for which the probhability of being lesg +than
that value is b, and

(7) sqrt is the square root function.

Hote that if EXP is the expected number o¢f deaths in the
unexposed c¢ohort, then the expected number of diseased in the
exposed cohoxt is (R¥XEXP)/K. The formula is derived as follous
based on Beaumont and Breslow (1981): If X is noxmally distributed
with a mean of "m"™ and a standard deviation of "s"™ then a +test of
the null hypothesis m = 0 against the hypothesis that m > 0 will bhe

judged significant at the "a" level if

Xss > Probit{l1~al.

The power, then, is the prxobability that Xs/s will indeed be
greater than Probit(t-a) when m is in fact greater than 0. For a
random variable X as descrihed above, this is equivalent to (X-m)rss
> Probit(1-a) - mss. But (X-m)s/s has a nermal distribution with
mean 0, variance 1, hence the proebability of this happening is 1 -
Probnormal(Probit(i-a) ~ mss). Due to the symmetry of the noxrmal
distribution +this last expression is equal to: Prohnormal
(=Probhit(i-a) + mss).

In the particular case at hand, two zrandom variables, E and
RE/K, are the expected number of cases in each of the two samples,
The distributions oi two xandom varxiables are approximately Peoisson
with means E, RE/K respectively. Using the square root
transfomation of the Poisson, for the random variabhles X1 and X2,
the distributions of sqrt(X1) and sqrt(X2) are normal with means
sgrt{E), sqrt(RE/K) and variances 174, 17/{4K) <respectively. The
random variable sqrt(LX1/K) is then a nermally distributed random
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variable with mean sqgrt(L¥E/K)} and variance L¥1/7(YK) . The
diffexrence random wvariable sgrt(X2) - sqgrt(L*X1/K) is again a
normal random variable with mean sgrt(RE/K) - sqrt(L¥E/K) and
variance {1s74) + (L*¥1/7(U4K)Y. BSince the condition (1) X2 > L¥X1/K)
is equivalent to (2) sgrt(X2) > sgrt(L*X1s/k), hence, {1') ¥z2 -
LXX1/K > 0 is true if and only if (2') sqrt(X2) - sqrt(L*X1/K) > 0.
Thus the powexr to detect (1) is equivalent to the pouwer to detect
(2). Since (2) .represents the test of a normal random variable
with mean greater than 0,
{sqrt(RE/K) -~ sqrt(L*¥E/K))

Pouer = Probnormal{-Probit(1-a) + -——---————w- e }
sqrt(ls4 + LX1-/4)

Simplifying,

2*%sgrt(E)(sqgqrt{(R) - sqrit(L*1))
Power = Probnormal{-~Probit(1-a} + —-—w=ec——wamweaa e ——— 1.

sqrt(K + L)

Assume that the relative xisk R is greater than 1. When L

1
this produces the power of the test to detect E2 > EI/K; i.e., #fox
a given value of the relative zxisk, R, +the proportion in the
exposed sample will exceed the proportion in the unexposed sample.
In general, for a given L, the formula shows the power of the test
to detect E2 > L¥(E1/KR); i.e., for a given value of the relative
rigsk, R, the vproportion in the exposed sample will exceed the
proportion in the unexposed sample by a factox of L. I£ L = 1.1,
for example, the power to find that proportion in the exposed
sample will exceed the proportion in the unexposed sample by more
than 10%. This can be vieuwed as the approximate lower end of the
one sided (1-a) confidence interval foxr the relative risk R. In the
case under consideration E1 is the expected number of c¢ases in the

unexposed (non Vietnam)} sample and E2 is the expected number of

page —-75-



cases in the exposed (Vietnam) sample. The unesposed (non Vietnam)
sample is "K" times as large as the exposed (Vietnam) sample. With

a relative xrisk of R it would be expected that E2 = R¥EI/K.
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APPENDIX C.

EFFECTS OF MISCLASSIFICATION ON ESTIMATES OF RELATIVE RISK

The determination of the odds ratio or zrelative risk of an
outcome between an exposed and an unexposed group depends on the
collection of data which is reasonably free of misclassification
[Bxress (1954), Copeland, et al. (1977), o9uade, et al.(1960),
Lawrence and Greenwald (1977)]. While studies are designed te be
as free of misclassificiation errors as possible, in some cases
some amount of misclassification is unavoidable, so that it is
impoxtant to assess what the effects of misclassification are.

In this appendix, We derive various mathematical expressions
concerning relative risk estimates in the p:esehce of
misclassification. The first and most important section derives
the result which 1is wused in the sample size caleculations in the
protoceol. In particular, this section shous that it
misclassification is random and not excessive, then the observed
relative riék will lie hetween the true relative risR and the value
1.0. In the last section we will explore some cases whexe
misclassification is not random, and note the effects on the
estimates of relative risk. The following table may be useful to
the reader.

Table M1 Nowmenclatuxe
E exnposed
U unexposed
D p&sitive outcome (e.g., diseased, death)
N negative outcome (e.g., not diseased, alive)
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¢ coxrrxectly classified with xespect to exposure
M misclassified with respect to exposure

R rightly classified with respect to disease

W wrongly classified with xespect to disease

H observed

The symbol‘ P(RI|ID,C,E) is the probability of rightly
classifiying (R) the disease if the person had the disease (D), had
the exposure (E), and had been correctly classified (C}) as exposed.
RDCE is an abbreviation fox P(RI!D,C,E).

The probability of beinyg diseased and exposed and coxxectly
classifigd with respect to disease and exposure is EXCEXDCEXRDCE.

Were the probahility of disease to be assessed on the basis of
the observed, somewhat misclassified, data then the obsexved

probabhility of disease among the observed exposed, DEH, would bhe:

EXCEXDCE*RDCE + EXCEXNCEXWNCE + UXMUXDMUXRDMU + UXMUXNMUXWNMU

—— e N M T e M N N W M T G N W W A e A N A G R . M

E¥CE + UXMU

The first expression in the numerator is the probability of
being exposed, diseased, and ceorrectly classified; the second, the
prrobability of being exposed, not diseased, and | incorrectly
classified with respect to disease; the third, unexposed, diseased,
and incorrectly c¢lassified with respect +to exposure; and the
fourth, unexposed, nondiseased, and incorrectly classified with
respect to both exposure and disease. In the denominator is <the

probability of an "ohserved"™ exposure: the probability of being

exposed and correctly classified with respect to exposure plus the
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probability of being unexposed and incoxrectly classified with
respect to exposure.

Similarly, the observed piobability among the unexposed, DUH,
would be:

UXCUXDCUXRDCU + UXQU¥NCUXWNCU + EXME¥DMEXRDME + EXMEX¥NMEXWNME
T T ke w e

The true probability ¢f disease among the exposed is

DE = CE¥DCE + MEXDME
and among the une#pqsed,

DU = CU¥DCU + MU¥DMU,
The true relative risk of the truly exposed to the unexposed is
DE/DU, whereas the observed relative risk is DEH/DUH.

Four disease prohabilities are allowed for in thel calculation
of +the observed disease probability among the exposed (DEH): DCE,
the probability of disease for the correctly classified exposed;
DME, the probability of disease for the misclassified exposed; DCU,
the probability of disease for the correctly classified unexposed;
and DMU, the probability of disease for the misclassified
unexposed. IEf thae probability of disease ig independent of the
exposure misclassification, 4i.e., disease is neither more or less
prevalent among those misclassified +than among those correctly
¢lassified, then DCE = DME = DE and DMU = DCU = DU, as well as, NCE
= NME = NE = § - DE, and NCU = NMU = NU = {1 - DU ; and if the
probability of wmisclassifying the not diseased to the diseased is
Zexo, i.e., WNCE, WNME, WNCU, and WKMU eqgual zexo, and if RR is the
relative rxisk of disease among the exposed to disease among the
unexposed, so that DE = RR¥DU, then DEH becomes (EXCEXRR*DUXRDCE +

U¥MUXDUXRDMU) ~r (E*CE + U*MU) , and DUH becomes (UXCUXDU¥RDCU +
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EXMEXRR¥DEXRDME) 7 (UXCU + EX¥ME). Sd that the observed zrelative
risk, DUH/DEH is
DUX(EXCEXRR¥RDCE + UXMUXRDMUI/(EXCE + U*XMU)

——————————— T et T i S A ] e ot r ———— M v ———

DU {UXCUXRDCU + EXME¥RR¥XRDME}/ (UXCU + EXME))}

How the "DU" is the only “disease rate™ in the expression above
and it "cancels" out of the numerator and denominator. In this
case, then, the observed relative risk is a function of the +true
relative xrisk {RR)., the proportion exposed (E,U)., the
misclassification probabhilities of exposure (CE, ME, CU, MU), and
the misclassification probabilities of the disease (RDCE, RDME,
RDCU, RDMU). If it is also true +that the misclassification of
disease 1s independent of the misclassification of exposure, then
RDCE = RDME and RDCU = RDNMU. Then +the ahove equation c¢an be
slightly simplified by wusing RDE fox RDCE and RDME, and RDU for
RDCU and RDMU,

Let DEHT = DCEXRDCE + NCE¥WNCE and DUHT = DCUXRDCU + HCU*WNCU.

Then DEH

i

(EXCE*DEHT + UXMUXDUHT)/(EXCE + UXMU) and DUH =
(UXCUXDUHT + E¥MEXDEHT)-/(UXCU + E¥ME). Assume that DEHT > DUHT and
that CE¥CU > ME*MU and that E, CE, U, CU are all greater than =zero.
Then,
.CE*CU*(DEHT-DUHT)*E*U > ME¥MUX(DEHRT-DUHT)*E*YU,
So that
EXCE*DEHT¥UX*CU ~ EXCEXUXCUXDUHT >
UXMUXEXMEXDEHT - UXMUXDUHTXEXME.
Thus
EXCE¥DEHT¥U¥CU + UXMUXDUHTXEXME + EXCEX¥DEHTXEXME + UXMUXDUHTXU¥XCU >
U¥MUXE*MEXDEHRT* + EXCEXUXCU¥DUHT + EXCEXDEHTXEXME + UXMUXDUHTX¥UXCU,

And

rage —-80-



EXCEXDEHT*(UXCU + E*ME) + UXMU¥DUHT*(E¥ME + U*CU) >
UXCUXDUHT* (EXCE + U*MU) + EXMEX¥DEHT¥(U*MU + E¥CE).

Which is5 eguivalent to

DEH =

EXCEXDEHT + U¥MUXDUHT UXCU*DUHT + EXMEXDEHT
"""" EXcE v wrmy  urew « EemE
DUH,

Hence DEHT > DUHT and CE*CU > MEXMU imply DEH/DBUH > 1.

Also,
(EXCE + UXMU)XXDEHT > E¥CEXDEHT + UX¥MUX¥DUHT
Hence,
DEHT > (EX*CE*DEHT + UXMU*DUHT) ~, (EXCE + UXMU) = DEH.
Also,
(ugxecu + E*NE)*DUHT < UXCU*DUHT + EXME¥*DERT
Hence,
DUHT > (UXCU*DUHT + EXMEXDEHT) , (UXCU + EXME) = DUH,

Then, DEHT > DUHT implies
DEHT/DUHT > DEH/DUH.

Thus, if E, U, CE, CU are greater than =zero, and CE¥CU > ME¥MU,
and DEHT > DUHT,

DEHT/DUHT > DEH/DUH > 1.

It is stated in the Sample 8Size section that the observed
relative risK will be between the true relative risk and 1 if the
misclassification is "random™ and "not excessive." To see this we
must first define the terms random and not excessive andlshou that
the previously stated conditions hold in this case, The needed
assumption that E, U, CE, and CU are greater than zeroc is trivial.

The problem loses its meaning if there is not &n exposed and an
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unexposed group or if one never correctly classifies exposure. By

"not excessive™ it is meant that

EXCE + U*MU U¥CU + E¥ME
which is the same as the condition
CE¥CU > ME¥MU.

The proportion of the truly exposed in the observed exposed
grouy is greanter +than the proportion of the trxuly exposed in the
observed unexposed group, and the misclassified non-diseased are a
smaller proportion of the non~diseased than the properly classified
diseased are of the diseased. By random misclassification it is

meant that : RDCE = RDPE = RD and RDCU = RDU = RD and WNCE = WDE

WD and WNCU = WDU = WD. DCE = DME

DE and DCU = DMU = DU. Fox
DEHT and DUHT as defined previously are DEHT = DCE¥RDCE + WNEX*WNCE
and DUHT = DCUXRDCU + WNUXWNCU. When +the misclassification is
"random™ as defined above, DEHT = DE¥*RD + NU¥WN and DUHT = DUXRD +
NEXWN. When the relative risk is greater than one, then DE > DU
and DEHT > DUHT because RD > WN, {(the assumption that the disease
misclassification is "not excessive™) so that DEHT = DE¥RD +
(1-DE)*WN = DE¥(RD ~ WN) + WN > DUX{RD - WN) + WN = DUXRD +
(1-DU)Y*WUN = DUHT.

Nou under the above assumptions concerning misclassification,
the statement that the proportion of truly exposed in the observed
exposed group is greater than in the observed wunexposed group is

equivalent to:

EXCE + UXMU U¥CU + E¥ME
which is the same as the condition
CEXCU > MEXMU.

page —-82-—



Furthexwore,

DEHT = DEX(RD - WN) + WN and DUHT = DU¥{RD - WHN) + WN so that
since DE > DU, DE¥*WN > DU*WN and

DEXDUX(RD-WN) + DE¥WN > DUXDE*(RD - WN) + DUXWN, hence
DEX¥(DUX(RD — WN) + WN} > DUX(DE¥(RD -~ WN) + WN) and

DE/DU > (DEX(RD - WN) + WN) - (DUX(RD - WN) + WN) = DEHRT/DUHT

Thus the necessary conditions PEHT > DUBT and CE¥CU > MEXMU
hold and DEHT/DUHT > DEH/DUH > 1 and DE/DU > DEH/DUH > 1,

Thus. the conditions that the misclassification be "zandom" and
"not excessive" are sufficient, when the relative risk is greater
than one, to insure that the relative xisk (DE/DU) is greatexr than
the observed relative risk (DEH/DUH) which in turn is greater than
one.

If DU > DE then the same analysis will yield the ¢onclusion that
DE/DU < DEH/DUH < 1.

Thus the effect of the random and not exgessive misclassification is
to bias the results towards the null hypothesis.

Under'the assumptions above, the ohserved relative xisk ¢an be
expressed in the foilouing formula, which makes use of the
following guantities: the proportion exposed and unexposed (E and
u’, the simple misclassification probabilities of exposure
({CE,ME,CU, and MU), and the txue probability of disease among the
exposed and unexposed (DE,DU). This is the formula wused in
¢alceculating the sample sizes in the protocol.

OBS RR= {(E¥CEXDE+UXMU*DU} 7/ (EXCE+U*NU}}/
{(UXCUXDU+EXMEXDE}/ (UXCU+E*ME} }

Let us consider the case where exposure and misclassification
of disease are dependent. Then,

DEHT = DE¥RDE + (1-DE)XWNE and DUHT = DUXRDU + (1-DU)XWNU.
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If the proportion of diseased is small relative to the chance
of misclﬁssiiying non—diseaseq to diseased, then the
misclassification of non-diseased to diseased will be the
dominating factor.

Let us now look at some cases where the relative =risk is
greater than one and the misclassific¢ation is "not excessive"™ as
before but misclassification of disease is dependent on the
exposure status, and where there 1is also no possibility of
classifying a non-diseased state to a diseased state. That is RDCE
= BRDME = RDE and RDPCU = RDMU = RDU and WNE = 0 and WNU = 0. Then,
DEHT = DE¥RDE and DUHT = DUXRDU and DEHT/DURT = DEXRDE/DUXRDU.

Case 1. RDE/RDU >= 1,

DEHT/DUHT = DE¥RDE/DUXRDU >= DEs/DU > 1. Since exposure is "not
excessive™ CE*CU > ME*MU. Hence, DEHT/DUHT > DEH/DUH > 1. However
DEHT/DUHT >= DE/DU s¢ that the observed relative risk, DEH/DUH, is
not necessarily smaller than DE/DU, the true relative risk.

Case 2. 1 > RDE/RDU > DU/DE.

1]

DERT/DUHT DEXRDE/DUXRDU > 1. Hence, as before, DEHT/DUHT >
DEH/DUH > 1. In this <c¢ase DE/DU > DEHT/DUHT, so that the txzue
relative risk may be larder or smaller than the observed relative
risk which itself is larger than one.

Case 3. DU/DE >= RDE/RDVY.

Then DEHT/DUHT <= 1 and DER/DUH <= 1.

It is expected that wusually Case 1 will hold, where the
reporting of deaths is better among the exposed than the unexposed.
The expected direction of the misclassification erxor, then, is
that the obsexved relative =risk may be greater than the true
relative risk but it will remain greater +than one. In geheral

several factors are at work here. One observation is that if the
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disparity between the misclassification rates is small, the effect
is small. If RDU is one and RDE is 0.8, then Case 2 would apply
when the true rxelative risk is less than 1.25. Thus in cases where
the <¢lagsification is good (>= 80%) and the relative risk of
interest is of reasonable size (>= 1.25), the results may be hiased
above the relative risk by 25% or may be biased towards the null
hypothesis but will still be identifiable by a sufficiently large
sample.

If the nmrisc¢lassification of disease is dependent only on the
exposure, s¢ that all the conditions stated above hold except that
RDE is not equal to RDU, and if the condition WP = 0 is added, then
if RDU/RDE < DEs/DU then DEH/DUH > 1 as bhefoxe. This is true
because undexr these conditions, DEHT = DEXRDE and DUHT = DU¥RDU,
hence DEHT > DUHT and the proof follows as before. The c¢onditien
that RDU/RDE < DE/DU means that the ratio of the percent correctly
classified <£f£oxr disease among the unexuposed +to that among the
exposed is less than the relative disease risk of the exposed to
the unexposed. ¥For example, if 90% are correctly classified among
the unexposed, and 954 among the exposed, RDU/RDE = .95, Thus,
the ratio of these misclassifications would have #o be quite large
and the relative risk in gquestion relatively small before +this
would cause +the observed relative risk to be less than 1 uhen the
true relative risk was greater than one. For example, if the
misclassification were 273 +then zrelative risks of more that 1.5
would be entirely acceptable, That means. that 504 more of the
exposed are classified correctly than the unexposed. If 100X of
the exposed are classified c¢orrectly, then only 66% of the
unexposed are. If 90% of the exposed are classified correctly,
then 60% of the unexposed, etc. This seems like a very large
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difference. DEH/DUH < (DE*RDE)/(DUXRDU) = (DE/DU)*(RDE/RDU). If
RDE/RDU is sgsufficiently large, DEH/DUH may be biggex than DE/DU.

To review, then, the assumptions involved are as follous: (1)
the misclassified exposed are a smaller proportion of the observed
unexposed than the correctly classified exposed are of the observed
exposed; and (2A1) +the misclassified non-diseased are a smaller
proportion of the non-diseased +than the properly classified
diseased are of the diseased; (2A2) +the disease, the exposure
misclassification, and the disease misclassification are Jjointly
independent; and (28) the probability of misclassifying a
non—-disease state as a disease state is zero, In terms of almost
any study, c¢onditions 1 and 2A1 ought to he true. In fact, one
will satisfy (1) by keeping both exposed and unexposed
misclassification rates below 50%., Condition (2B) is satisfied in
the mortality study since thexe is no misclasgssification of disease
by assumption. Condition (2A2) 4is true foxr the mortality study
since by assumption there is no disease wmisclassification and

exposure misclassgification is independent of disease.

ADDENDUM

Dxr. Joseph Fleiss of the Columbia University School of Public
Health reviewed Appendinx B and suggested that although the analysis
is correct, it could be simplified greatly by taking advantage of
identities that exist among several of the parameters.

For example, in discussing "not excessive™ misclassification
(pp. 80-81), wusing the facts that ME=1-CE and MU=1-CU simplifies
the equality at the top of page 81 to ME+MU < 1. Thus, nonexcessive
classification with respect to exposure is equivalent to the more
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gsimply stated conditieon that the sum of the tuwo exposure
misclassification rates is less than unity. As another example,
the expression for observed relative =xisk on page 82 may be
simplified to & function of only £four parameters using the
identities L=E/U and RR=DE/DU,.

Dx. Fleiss also pointed out that the analysis in this appendix
is similar %o sections 12,3-12.5 of Epidemiclodgigal Methods:
Brinciples and Puantitative Mathods by Kleinbaum, Kupper, and
Morgenstern, althocugh +the authors do not consider the problem of

sample size determination in the case of misclassification.
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Department.of Veterans Benefits DVB Circular 23-83-2
Veterans Administration
Washington, D. C. 20420 February 8, 1983

VIETNAM VETERANS MORTALITY STUDY

1. The Biometrics Division, Office of Reports and Statistics, is
conducting a mortality study which is concerned with Vietnam
veterans. The study population consists of approximately 60,000
deceased veterans who had applied for VA benefits. It is antici-
pated that 30,000 veterans' records will be in regional offices and
the remainder will be in FARC's (Federal Archives and Records
Centers). Regional offices will not be required to recall
XC-folders from FARC's,

2. In February, March, May and July of this year, the Austin
Data Processing Center will send batches of computer-generated cards
and a computer listing of all XC-folders for which cards have been
generated to regional offices via a VA Form 3230, Reference Slip.
The VA Form 3230 will reference this circular. The cards will con-
tain the veterans' names and file numbers, and they will be in
terminal-digit sequence..

3. The Adjudication Officer, or Chief, Administrative activity,
where applicable, will designate a control point and an individual
to control processing. The computer listing will be used as the
control medium. Upon receipt of the computer-generated cards,
computer listing and covering VA Form 3230, regional office personnel
will pull the related XC-folder, photocopy the death certificate and
staple the photocopy to the computer-generated card and return the
material to the regional office control point. If a death cer-
tificate is not of record, a photocopy of the DD Form 1300, Report
of Casualty, will suffice. If neither a death certificate nor a DD
Form 1300 is available, a VA Form 23-6547, Excerpts from Death
Certificate, will be used to furnish death information, including
date and place of death if shown in the folder. Only items 1
through 6 should be completed on the VA Form 23-6547. In the event
that there is no evidence of death in the folder, the computer-~
generated card should be annotated "No evidence of death in folder."

4. 1If the XC-folder is "No Record” in files, normal search proce-
dures should be undertaken. If the folder cannot be located, the
computer-generated card should be annotated as "No Record.®” If the
XC-folder is "No Record" in files and BIRLS shows the XC~folder
located at another station, personnel at the control point will for-
ward the computer~generated card to that office for processing. The
computer listing will be annotated accordingly.

5. Computer-generated cards pertaining to XC-~folders which have
been retired to an FARC will be so marked by the control point. Be
sure to specify the FARC to which the records were retired as well
as the date of retirement and the retiring station.
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DVB Circular 23-83-2 Februarcy 8, 1983

6. The computer-generated cards and the photocopies will be
dispatched by the control point to the address shown below. Those
dispatches should be made monthly, beginning March 1, 1983 and
ending August 15, 1983.

Moshman Associates Inc.
Suite 312

6400 Goldsboro Road
Bethesda, Maryland 20817

7. End product code 690 will be assigned for all cases reviewed
under the provisions of this circular. Administrative activities
are authorized to report "Other Measured Work"™ for work performed as
a result of this project.

8. RESCISSION: This circular is rescinded January 1, 1984.

i

DOROTHY L. STARBUCK
Chief Benefits Director

Distribution: CO: RPC 2902
FD _ FLD: DVBFS, 30 each (includes 12 each to Adjudication
' Division and Administrative activity in ROA)
EX: ASO and AR, 1 each
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3.3 Instructions for Individual Abstract Items

3.3.1 Entries for Record Type 1

Data items number 1 through 21 (that comprise Record
Type 1) will be completed for all eligible persons in the study
sample. Begin by entering today's date in the upper right
corner of the form.

Item No. Item Name and Entry
(1 Study ID #: Do not make any entries for this item

{unless the study ID label is missing). The label
lists identifying information to verify that the
correct military service record has been pulled. Do
not use the identifiers given on this label as source
data for any other abstract entries.]

2 Abstractor #: Enter the identification code number
assigned to you. This should never be left blank.

3 Source: Circle the code for the type of source
record(s) from which the abstract is completed, as
follows:

§ - Regular military service record from NPRC
R - Service record obtained from RCPAC (Army
: only)
V - Veteran's Administration claim folder (Service

fecord not available)

G ~ Incdmplete service record held by NPRC for
person activated from National Guard (Branch
in Item 4 coded as Army)

4 Branch: Circle the code for the veteran's most recent
service branch during the Vietnam Era, as follows:

A - Army

‘M - Marine Corps
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Item No.

Item Name and Entry

Branch (Continued)

The primary data source is the "Department” indicated
on the DD-214 separation form issued after the most
recent period of Vietnam Era active duty, or the
DD-1300 Casulty Report for servicemen who died while
on Vietnam Era active duty. Unless otherwise
indicated, the specified DD-214 or DD-1300 form,
issued by the branch coded in this jitem, will be used
as the primary data source for most of the remaining
Record 1 data items.

Service #: Enter the military service number (7-9
digits) assigned by the branch coded in Item 4.
Exclude any alphabetic prefixes. If the original
service number has been changed to the veteran's
social security number, enter the original number here
and the social security number in Item 6. If the
original number,is unknown, or if the veteran had no
special service number, enter "*" in the first
position.

Social Security Number: Enter the veteran's nine
digit social security number, if given in the recorad.
If unknown, enter "*" in the first position.

Record Location: Enter the branch code and registry
number (1f pertinent) for the record you used to code
Item 4. Then look at the status code on the abstract
label.

. If the status code is "NF" or "NC", enter branch
and registry number for up to two more records,
beginning with the most recent enlistment, then
the next most recent enlistment.

. ‘1f the status code is "FM", ignore the remaining
records (we have already recorded the registry
numbers elsewhere for this case).

When entries are made on less than three records,
enter "*" in the first position of all unused fields.

Complete entries as follows:

-Branch: Enter one of the following codes, as given

on the record label:

AR - Army CG - Coast Guard .

MC - Marine Corps PH - Public Health Service

AF - Air Force NO - National Oceanic and

NA - Navy ' Atmospheric Administration
(NOAA)
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Item No. Item Name and Entry

7 Record Location (Continued)

-Registry #: For NPRC records enter the nunber given
on the outside label. You must include a single
prefix letter in the first position. Enter "X" if a
prefix is not given. For RCPAC service records, only
the letter "R" is entered in the first position.

8 -Name: Enter the veteran's name according to the
guidelines below:

~Last: Enter the last name, followed by any suffix
found on the DD-214 (e.g., "Johnson Jr.", "Johnson ii"
for Johnson the second). The last name should never
be unknown, -

-First: Enter the full first name, as given. This
.should never ke unknown. _

~Middle: Enter the middle name(s), if any, as given.
Enter the middle initial if the full middle name is
not given anywhere in tre record. If "NMN" (no middle
name) is given on the source form, enter the word
"None" on the abstract. If no middle name or initial
is given on the source form, enter "*" in the first
position.

- 9 Date of Birth: Enter the month, aa , and 1as£ three digits
Of thé yeai for the veteran's birthdate, Enter leacing

zeros in the month and day. If the month and day are
unknown, enter "*" in the first position of each
subfield. A "1" has been pre-printed on the form as a
reminder to enter the remaining three digits for year
of birth. If the year is unknown, enter "*" in only
the first position of the field.

10 Sex: Circle the code that applies, as follows:
| M - Male
F - Female
U - Unknown

-The primary data source is DD Form 4 (Enlistment
Contract). Army veterans whose military service
numbers (prior to conversion to SSNs) were prefixed
with "US" or "OF" are always males; those prefixed
with "V” or "WA" are always females. In addition,
female enlisted personnel in the Marine Corps always
had a "W" service number prefix. Do not guess the sex
from the individual's first name or photograph. Circle
code "U" if unknown.
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Item No,

11

[l12-14

12

13

14

Item Name and Entry

Race: Circle the code that applies, as follows:

W - White (including "Cauczsian")
Black (including "Negro", and "Colored")

1 - American Indian (including "Alaskian
Native", and "Eskimo")

0 - Oriental (including "Asian/Pacific
Islander”, "Malaysian”, and "Mongolian®)

S -~ Other Specified. 1If the veteran's race
does not appear to fit the above categories,
circle code "S" and enter the "other"
race on the line provided.

U - Unkndwn

o
|

The primary data source is Form 20 for Army veterans
and DD Form 4 for Marire veterars. Do not guess the
race from any photographs found in the service record.
If unknown, circle code "U".

First Active Duty items. These data are to be based
on the initial entry into an active duty status in the
first branch of service in which the veteran enlisted
(i.e., not necessarily the same branch coded in

Item 4). The primary data sources for Items 12-14 are
the earliest available DD-214 or DD-4.)

Date: Enter the date (month, day, last two digits of
the year) the veteran began active duty (either
*initial date of entry” or "date inducted")., If unknown,
enter "*" in the first position.

Grade: Enter the pay grade of the veteran at the time
of initial entry into active duty. Enter code "E",
"W", or "0" (for enlisted, warrant officer, and
officer ranks, respectively) in the first position.
Then, enter the pay grade code, preceeded by a "0" in
the second position. For example, a Private o
Recruit is coded "EQOL", a 2LT is coded "o0l". 1If
unknown, enter "*" in the first position.

Residerce: Enter the name of the city and the state

code for the veteran's "Home of Record"” at time of

initial entry on active duty. If the name of the city

is too long for the field, try to use an obvious abbreviation.
If the entry

residence is outside the U.S., enter "XX" in the state

field and the name of the country in the city field.

If the city is unknown, enter "*" in the first position

¢f this field. If the state, or city and state, is

unknown enter "*" in both fields.
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Item No.

[15-19

15

16

17

Item Name and Entry

Latest Separation items. Items 15-19 are to be based
on the veteran's latest separation from active duty
with the latest branch served in (not necessarily the
branch coded in Item 4.) The primary data source for
Items 15-19 is the original issuance of the DD-214
form associated with the veteran's most recent period

"of active duty.]

Date: Enter the effective date (month, day, last two

~digits of the year) of the veteran's most recent sepa-

ration from active duty, whether or not this also
represents the date of final discharge from all
military service obligations. If unknown, enter **®
in the first position.

Grade: Enter the veteran's highest active duty pay
grade attained as of the latest separation from active
service. Enter the "E%, "W", or "0O" rank code in the
first position. Then, enter the pay grade code in the
next two positions (e.g., E08, W02, 0l0).

If unknown, enter "** in the first position.

Typée of Discharge: Circle the code that applies to.
the type of discharge (based on "Character of Service")
as of the veteran's latest separation from active

duty, regardless of whether or not it was upgraded or
changed at a later date. The categories are:

1l - Hon (Honorable, including "TDRL" [Temporary
Disability Retired List) and most "Permanent
Retired”)

2 - Died (including "Died in Combat", "Killed in
Action" [KIA], "Died on Active Duty", and
*Died in Service® {DIS]!}

3 « UHC (Under Honorable Conditions)

4 - LIH (Less Than Honorable Conditions,
including "Other Than Honorable"™ (OTH) and
"Under Conditions Other Than Honorable®)

- UND (Undesirable)

5
6 ~ BCD (Bad Conduct Discharge).
7 - DHON (Dishonorable)}

9

- UMK (Unkncwn type)
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Item No.

17

18

19

Item Name and Entry
Type of Discharge (Continued)

-Discharge Code: Enter the code cited as the authority

for the latest separation from active duty. On Army
DD~214 forms, the "SPN" or "SPD" number (usually 3
characters) is most often given near the end of te
"Reason and Authority" block. On Marine forms, the
regulation "section no" is most often given at the
beginning of this block. The number zero must always
be coded as "@" to distinguish it from the letter "o".
If the veteran died on active duty (Type "2" circled)
or the discharge code is unknown, enter "*" in the
first position,

Education: Circle the code that applies to the
veteran's highest level of fcrmal education attained
as of the time of latest separati.n from active duty.
The categories are:

1 - Eight years or less of school (< 8 y)

2 = Some high school, but no diploma or
equivalent certificate (9-11 y)

3 - High school (HS) graduate or eguivalent
{e.g., G.E.D.), kut no college

4 - Some college, but no degree (13-15 y)
5 = Bachelors degree and higher (Coll.)
6 -~ Unknewr (Unk)

- If the level attained is not given, or is unclear on

the DD-214, alternate sources are the Form 20 for Army
personnel, and the DD Form 4 for Marine Corps personnel.
If unknown, circle code "6",

MOSC: Enter the veteran's last assigned Military
Occupational Speciality code (up to five characters).
The primary data source is the "Speciality Number (and
Title)™ block on the most recently dated DD-214. (In
some Marine reccrds it may also be given in the

"Service Number" block of DD-214.) If no separation
form is in the record (i.e., veteran died on active

duty), alternate sources are the last “Duty MOS" entry
on Form 20 (Army records) or on the Record of Service
page (Marine records). When completing this entry,
the number zero must always be coded as "g". If last
MOSC is not given on the DD-214, enter "*" in the
first position of this field.
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Item No. Item Name and Entry

20 Total Active Duty: Enter the total time {in completed
years and months) the veteran has served on active
duty. If the person served in multiple branches, the

"entries will pertain only to the branch coded in
Item 4. Exclude periods of active duty with other
branches, periods of reserve duty, or time not in any
branch. Include any "non-pay periods--time lost"
(e.g., for disciplinary reasons).

The primary data source is the "Total Active Service"
block on the DD-214 separation form used to abstract
the branch in Item 4. Enter the "years" and "months"
as given, disregarding the "days". Active duty of
less than 60 days would be entered as "00 01". If any
"time lost" is indicated on the DD-214 form, it must
be added to the given "Total Active Service” time
before it is entered on Item 20.

If the "Statement of Service" is not given (e.g., ne
DD-214 in record), compute the total active duty time
between first entry and latest active duty dates
(Items 12 and 15), deducting periods of reserve duty
or time not in active service with the specified
branch. Item 20 should never be blank or unknown.

21 Number of Record 2's: This item is completed after
entries have been made, if applicable, under Southeast
Asia Service., Enter the total number of individual
Southeast Asia assignments recorded on the main abstract
(i.e,, the last entry number used), plus those on a
continuation form (e.g., "05", "14"). If no Southeast
Asia service is recorded, enter "00%.
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3.3.2 Entries for Records Type 2

The data items for Records Type 2 will be completed
for each unit to which the veteran was assigned in Cambodia,
Lacos, Thailand, or Vietnam during the period July 4, 1965
through March 28, 1973, while serving with the branch coded in
Item 4. If the veteran did not serve with the specified branch
in these countries during this period, enter "00" in Item 21 and
leave this section of the abstract blank.

The steps below describe how to determine whether or
not Record 2 entries are required, and if so, how they are to be
completed.

Step 1 - Determine the fact of Southeast Asia service during
defined Vvietnam Era from one of the following sources: -

Army °~ o DD-214 - “Decorations ..." block (Awarded
"Vietnam Service Medal" (VSM) or "Vietnam
Campaign Medal®™ (VCM).

Marines « DD-214 MC ~ "Decorations ..." block (Awarded
VSM or VCM); or

o NAVMC-118(9) Combat History page =
(Engagements in Southeast Asia countries
and/or awarded VSM or VCM),

Step 2 - Determine country name{s) and approximate period(s) of
Southeast Asia service from one of the following
sources:

Army « Form 20 - "Foreign Service" block (e.g.,
“USARPAC ([Vietnam]").

Marines « NAVMC-118(17) Sea and Air Travel form -
(From date "arrived and disembarked"™ in
Southeast Asian country, to date "embarked
. and departed therefrom".
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Step 3 - Determine Record 2 entries for the period(s) defined
in Step 2, from one of the following sources:

Army « Form 20 "Record of Assignmeni.s" block.

Marines « NAVMC-118(3) "Record of Service" page; or

o NAVMC-123(2) "Chronological Record of Duty
Assignments" page (for officers).

Step 4 - Complete Record 2 abstract entries:

For the initial Record 2 (positions 20-113) enter the
designated information on the veteran's first applicable South-
east Asia assignment that concluded July 4, 1965 or later. Any
of the following changes would then be entered as a separate
Record 2:

. Change din unit (transfer to another unit within a
country)
. Change in unit designation (unit formally

"redesignated ..."; occurs frequently in Marine
records. Ignore minor differences in assignment
entries if the major unit designations [i.e., Co,
Bn, Div) remain the same).

. Change in location (reassigned to another one of
the four specified countries); or

. Change in "Principal Duty" (new duty assignment
with no change in unit or location)

Ignore service record entries for "Promotions"™,
"Reductions”, "Reenlistments", or "Semi-Ann(ual)® proficiency
ratings, unless a change in assignment is also indicated.

Continue in chronological order through the last
applicable Southeast Asia assignment that began on March 28,
1973 or earlier. '

The main abstract form has fields for entering a history
of up to 11 assignments (Record 2°'s). If there are more than 11l
Southeast Asia assignments, continue op another abstract form.
Enter the study ID number above “Name" on the Record 2 section,
and the first four letters of the last name. Draw a line through
the record number on the left (the "1", "2", etc.) and rehumber
the records, beginning with "12" and continuing. Staple this
form to the main abstract form (staple in upper left corner).
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Name

Co

Tr #

From

Entries for each Record 2 should be made as follows:

Item Name and Entry

Last Name: Enter the first four (4) letters of the

person's last name. This need only be entered once.

Country: Enter the code that applies to the specific

Southeast Asia country where the person was stationed

on each Southeast Asia assignment as follows: '
C - Cambeodia

- Laos

- fThailand

- Vietnam

* <1 t

- Unknown country (Marine Corps only)

Tour Number: This sequential code number is entered
in order to identify a group ©of continuous assignments
in one country, which we have called a "tour*. The
same tpur number s used to link all unit assignments
in one country during a continuous period of time.
Begin with "1" for the first group of continuous
assignments within the same country; number the next
group "2" and continue with sequential numbers.

If the veteran is transferred to one of the other
Southeast Asia countries, or leaves and returns to the
same Southeast Asia country, this is considered a dif-
ferent tour.

Date Assignment Began: Enter the date (month, day,
last two digits of the year) that the person joined
the unit, or first arrived with the unit, in the
Southeast Asia country. If the person goes directly
from one assignment in this country to another (i.e.,
the same tour, but with & new ivnit, unit designation
or principal duty), this date thould be the same as
the "To" date of the prior assignment. If a "From"
date cannot be determined for a particular assignment,
enter “*" in the first position of the missing field.
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To

MOsC

Principal
Duty

Unit

Date Assignment Ended: Enter the date (month, day,
last two digits of the year) that the person left this
assignment for another, or departed with the unit out
of the Southeast Asia country. "In Transit" time is
included in this assignment only if the next assign-
ment is in the same Southeast Asia country (i.e., same
tour number). Otherwise ignore "In Transit" (or
"Casual") time. If a "To" date cannot be determined
for a particular assignment, enter a "*" in the first
position of the missing field.

Military Occupational Speciality Code: Enter the MOS
code (up to five characters) given for this assignment
as the "Duty MOS" in Army records or the "Primary
Duty" entry in Marine records. When the code includes
the number zero, it must be entered as "¢y". If there
is no MOSC for this assignment or if it is unknown,
enter "*" in the first position of this field.

Assigned Principal Duty: Enter the first principal
duty, associated with the MOSC, exactly as it is given
in the service record for this assignment. Use "g"
for zeros. 1If the entry given is too long to fit in
the number of spaces provided on the abstract, consult
the Field Supervisor. If unknown, enter "*" in the
first position of this field. _

Service Unit and Location: Enter the Corps area (in
Vietnam, if given), the unit to which the person was
assigned, and the location (if given), during this
specific period of time, as shown in the record.

Enter the unit designation exactly as it is given on
tke Army "Record of Assignments” or Marine "Record of
Service" pages.

Use "@ for zeros.

I1f a veteran's primary duty or location changes,
another Record 2 entry is always required. 1If there
is no change in unit assignment, it is not necessary
to repeat the unit entry. Simply enter the word
“SAME" for the new record.

An "unkncwn® entry is never allowed for service unit.
Always attempt to determine the unit assignments from
other record documents (e.g., transfer orders, combat
history, etc.) if primary source forms are missing.
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[Item 21 wWhen all Scutheast Asia gervice assignments are’
recorded, enter the total number of completed
Record 2's in Item 21. Be sure to check your count.
If no Southeast Asia assignments were recorded, enter
"00" in Item 21.]

Correcting Record 2 Abstracting Errors

1f you (or the verification editor) determine that a
service record assignment was not included on a completed abstract,
do not erase Record 2 entries in orq;r'to insert the overlooked
assignment in the proper chrtrological sequence. Simply enter
the additional assignmené(s) at the end of the service history.

Be sure to revise all prior tour numbers and/or dates, as
required. Correct Item 21 as well.

3.3.3 Blternate Procedures for Marine Corps Record 2 Entries

The instructions given in the previous section apply
to the great majority of service records that you will be
abstracting. A limited number of Marine records, however, may
lack one or more of the designated source forms. The following
*alternate procedures” have been developed to properly abstract
Record 2 entries in tlese cases. '

Sea and Air Travel Slips and Combat History Dates are
Both Missing

The fact of Southeast Asia service for a Marine may be
verified (DD-214 shows award of VSM/VCM), but the inclusive
dates and/or specific country of service are not given-on the
DD-214, Sea and Air Travel, or Combat History pages. For these
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cases, complete a Record 2 on all assignments designated on the
Record of Service page as:

‘FMF .....n
that occurred during Vietnam Era.

This entry usually (but not always) corcludes with "...FPO, San
Francisco" (SERAN). Exclude “FMF" entries that specify a

country other than Vietram, Laos, Cambodia or Thailand. But
include FMF entries that dc not specify any country. To indicate
"unknown" country, always enter "*" as the "CO" code for each of
these "FMF" assignments.

Southeast Asia Service Sea and Air Travel Slips
Missing, but Combat History Dates Available

The DD~214 may show award of VSM/VCM, and the specific
dates of Southeast Asia service may be given on the Combat
History page or DD-214 (generally in "Remarks" block), but no
Sea and Air Travel slips indicate the Marine disembarked in one
of the Southeast Asia countries. (He may have served on board
ship in "contiguous waters of RVN".) For these cases, complete
a Record 2 for each specified period of service in the Southeast
Asiar country that occurred during the Vietnam Era. (Abstract
*ecountry" and "From/To" dates from DD-214 or Combat History page,
and all other entries from Record of Service pige.)

In addition, complete a Record 2 on all assignments
designated@ on the Record of Service as:

'FMF ...n
that occurred during Vietnam Era.

Exclude "FMF" entries that specify a country other than Vietnam,
Laos, Cambodia or Thailand, but include all "unknown" country
FMF entries ("CO" code = "»*"),
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"Marine Security Battalion, Quantico” Entry on Record
of Service

A group of Marine Corps veterans served as U.S. Embassy
Security personnel in Southeast Asia, but will not show "FMF ..."
as an assignment. If the Record of Service shows:

"Marine Security Battalion, Quantico"

check both the Ccmbat H{story page and DD-214 for award of VSM/VCM.
If Vietnam service is identified, record assignment to the
security battalion as a Record 2. If no mention of Vietnam
service, do not include the security battalion assignment.

Entering Tour Numbers for the Above Procedures

If a Marine's assignment changes from "FMF ..." (e.g.,
transfer to Camp Pendelton) it is the end of a tour. If the
veteran is later assigned again to any “FMF ..." location, it
begins another tour. Assignments to non-Southeast 2sia
countries, or to locations other than "FMF ...", or Marine
Security Battalion during the Vietnam Era are not recorded.
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APPENDIX E.

QUALITY OF DEATH CERTIFICATE INFORMATION

Studies have bheen done on the gquality of the medical
cextification on the death certificate. These studies have
generally found that reporting is good for many causes of death.
However, foxr a number of c¢auses of death they have also found
differences between the reported information on the death
certificate and that Zfrom other records such as clinical recoxds
and rathology reports. Systematic differences have been shouwun to
exist betueen cause of death reported on medical records and those
reported on the death certificate. Variations in death certificate

medical recording have been observed betueen:

(1) different geographic areas,
{2) differxrent time periods,

(3) uxrban and rural axesas,

() different types of certifiers; i.e., medical eraminers, ¢oroners,

and physicians,
(5) different age-at-death groups.,
(6) males and females,
(7) different socioeconomic status groups, and

(8) different causes of death.
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Diifexent diseases pose different proeblems to the medical
certifier in sgpecifying the c¢ause o0f death. Diseases may he
difficult to diagnose because their signs and symptoms may be
difficult to observe, oxr because some diseases closely resemble
each other. For example, pancreatic cancer is a morxe difficult
disease to f£ind than c¢olorectal <¢ancer, although, in genersal,
cancer appears to be easier to correctly identify than

cardiovasculay diseases., Cases of pulmonary embolism are sometimes

misdiagnosed as myocardial infarction. Rare diseases are often
more difficult to diagnose. Another diffigulty is the lack of
specificity in the recorded cause of death. Myeloid and

lymphocytic leukemia are often reported as leukemia with ne furtherx
detail given. Where the difficulty is in diagnostic detail,
accuracy can be improved by aggregating diseases into broadex
categories.

The classification of undexlying <¢ause o©f death alse poses
vrohlems., The rules used by the World Health Organization (WHO)}
for c¢oding deaths due +to surgical misagdventures, for example,
attribute the death to0 the disease for which the operation was
performed, Undexr the Eighth Revision of the International
Classification of Diseases, deaths can be attributed to diseases
such as cataracts, varicose veins, and hemorrhoids. Since the
death certificate asks for the immediate cause of death and up to
two conditions which gave rise to the immediate cause, and allous
foxr the entrxry of other significant medical conditions present at
death, additional information is available to supplement the
analysis of underlying cause of death. |

While the information on the death cexrxrtificate is not
necessarily as complete and detailed as it would be =f£from a
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combination of clinical records and pathological findings, it is
5till considered adequate and useful for many epidemiological
studies. In fact, death certificvates represent the only consistent

source of mortality status available for the entire population of

veterans.

Although the profile of cause of death does have shortcomings,
the reasons for +these shortcomings, as outlined above, should he
roughly equal in the two groups of interest in this study:
veterans who served in Vietnam and those who did not. Thus, on the
whole, the comparison of causes of death should be valid. of
course this type of study will not answer all guestions. It will
not address the question of rare or difficult to diagnose diseases
very well, nor will it ansuwer questions about diseases which are
not usually fatal. It will provide information about the general

pattern of deaths among Vietnam era veterans.
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