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I. Igtroduction

Many technicel military and |scientific ternms and
abbreviations are used throughout.fhis text., Please Qee the
glossary (Appendix 4) for definitions, if necessary,

The major portion of thé Vietnam war for Americaﬁ
troops was between the years 1965-1972., American troops had
been in Vietnam prior to 1965, although their numbers were
spall. From 1965 the number or.U,S. tboops grew rapidly td
a peak in 1968, During that year there were estimated to
have been ovef a million men present in Vietnam.

The Viefnam erg, byl Presidentiall Proélaﬁépion,
officially dates from August_S, igﬁh, to May.T, 1975. 1In
this time' period an estimated 9 million men served in the
U.S. arﬁed Forces. O0f these, appfoxiﬁately 2.2 to 2.8
million served in Vietnan; 1.6 million saw action 1nl
combat; 309,000 were wounde&lin battle; 47,000 died as a
result of dcts of war.

Defoliants were used in South Vietnam from January,
1962, to February, 1971, mainly to deprive the eneamy of
cover. They were also used, to a much lesser degree, for
erop destruction in areas of heavy Viet Cong activity and to
maintain. a clear perimeter around some base canps.
Herbicides Green, Pink, and Purplelcontained about 50% of
the estimated 368 pounds of 2,3,7,8
Tetrachlorodibenzo=-p-dioxin {TCDD) dropped in Vietnan.

However, the use of these herbicides is not considered to be



2 relevant concern because thej were éprayed in limited
quantities on less than_go,boovacres pripariiy from 1962 to
1964, a time when few.U.S. servicemen were in Vietnam, In
contrast, 90% of Agent Orange was used on over 2.9 million
acres during a2 time when large nupmbers of U.S8. troops were
-in-Viétnam,.early_jgﬁs to lprii 1970. Agent Orange is aﬁ
approximate 50:50 mixturé of the. herbicides 2,4,
dichlorophenoxy acetic acid (2,4-D}) and 2,4,5
trichlorophenoxy acetic acid (2,4,5=-T). This latter
substance was contaminéted with varying amounts of TCDD. A
brief sunmary' of the use of the defoiiants'is included in
Appendix hl The interested readér is referred to excellent
sumparies presented in the 1974 National Academy of Science
report (1), the Air Force document prepared by Hajor Alvin
Young (2), and the new VA sponsored literature review (3).
The work represented 1n this pﬁotocollwas conducted
under contract to the Veterans Administration. We were
charged ﬁith developing the protocol for an eéidémiologic
study of ground trocops éxposéd to Agent Orange while serving
in South Vietnan. To complete this charge we: held
extensive discussions with Army records personnel; reviewed
selected Army and Marine Corps records; investigated Army
historical materials; reviewed literature on Agent Orange;
its constituents, its environmental behavior and its human
and animal effects; reviewed the popular press, television

documentaries, congressional testimony and other



non-scientific sources of infobFation; consulted with the
Air Force and Austrazlian investigators about their étudies;
and followed~up many leads on other possible sources of data
and information relevant to this study.

The 4nitial draft, which emphasized preliminary
studies ratheér rthan details of the recommended historical
cohbrt study, has been reviewed by three review groups. bn
the basis of detailed conmments from these groups wé have
revised the protocel. The original draft section II1 on
epidémiologic studies has been moved to Appendix B.

This protocol draft is organized as follows:

In section Il (Backgroundi we brovide a brief review
of information relevant to the design of this epidemioclogic
study inc¢luding: the environmental faté of the constituents
of Agent Orange, the animal and human health effects
literéture, a review of the popular press, and a brief
surpmary of several current approaches to studies of Agent
Orange, both epidemiologic and non-epidemiologic. Detailsl
of | the baékground section are presented in sebarate
appendices.

in section III we present a detailed protocol for
the h;sﬁoriéal cohort study which provides the detail
necessary for an epidemiologic study feam to organize and
conduct a pilot study of the protocol, This protocol
incorporates many of the suggestions made by reviewers of

the first draft protocel. We believe a pilot study to be



mnanhdatory ﬂo adequately test the feasibility of conducting
the full study, to fully develop all study procedures and
data collection forms and to estimate study costs.

We originally proposed a series of studies utilizing
death certificates. We have not included these studies in
this draft. We recommend that the VA complete &
proportionate mortality analysis, and a frequency
distribution of all complaints in the Agent Orange Registry,
as rapidly as possible so that the information can be
incorporated into the final -design- of data collection

instrumehts for this study.



II. Background

h. Environpental Toxicology

A detailed literature review and discussions of this
topic is included . as Appendix C gnd supparized here./

Herbicides were used in South Vietnam between: f962
and 1971 with the  majority of use,afteﬂ/qQBS. Several
different compounds were used including 2,4 Dichlorophenoxy
acetic acid (2,4-D), 2,4,5 Trichlorophenoxy acetic acid
(2,4,5-T), picloram and cacodylic acid, Agent Orange was
the name given to an approximately 50:50 mixture of 2,4-D
and 2,4,5-T. The 2,4,5-T component was contaminated with
2,3,7,8 .Tetrachlorodibenzo-p=-dioxin (TCDD), at a level of
0.02 to 47 (average about 2) parts per million.

The two herbicides in ;Agent Orange tz,u-n and
2,4,5-T) have relatively short half-lives in soil (up to 3
weeks) with little.soil penetratibn. The degradation is
apparently even faster in tropical soils. TCDD may be
persistent in soil but the persistence seems to be linited
t0 areas where massive application has occurred,

TCDD when present in 50il appears to be stable with
exceedingly law levels present 1in ﬁater runceff. . When
present in water systems, TCDD appears to be bound to
sediments. - The 2,4-D and 2,4,5-T  are more likely to
contaminate runoff water. Photodegradation of all three

compounds 1is well documented. Under ¢onditions present in

Vietnam, TCDD photodegradation is measured in hours.



Degradation of 2,§~D, 2,4,5-T and, to a lesser degree, TCDD
is enhanced by micrbbial action., TCDD appears not to Dbe
volatilized. |

The environmental fate of the three constituents of
Agent Orange are not fully understood. Even though rapid
degradation appears most likely, it may be necessary to
devise exposure indices for this study based on sever:zl
assurptions. At a minimum these would be to assume rapid
degradation for one index and iong term persistence for
another, The use of.several'assuﬁptiﬂns would inerease the
likelihood of detecting an Agent Orange effect if there is

one.

Picloram and cacodylic acid de not appear to be
sufficiently toxiec to be of majbr concern. However, it may
bé possible to iﬁcorporate some investigation of 'these
agents into the study as well,

B, Animal Studies

The components of Agent Orange have been studied
extensively in a wide variety of animal species in the
laboratory and in the field. A review of selected articles
.is presented in Appendix D and is sunmarized here.

The dioxin contaminant (2,3,7,8-TCDD) has received
considerable attention in the literature and is thought to
be the most toxic synthetic chemicazl known., It is toxic in
at 1least one organ system in every animal species tested.

Additionally every organ system has been affected in at



least one animal species. Among the major effects in
anirals are: high fatality (low LL50) in’ Lzbhy anigsls,
liver tox;ci£y, effects on the lymphatic'system and iermune
response and teratogenjcity. Carcinogenic effects have been
reported in some species., Thus far, no evidence has been
reported for lransmittal of genetic effects fron an exposed
nale to its offspring altpough this area has not been
extensively s£udied. The teratogenic studies have typically
ust massive doses, unlikeiy ‘to be encountered in hunan
exposures, and the teratogenic effect has not been foeund in
sope species. {See Appendix E for a summary/discussion-of
thé literatyre on reproductive effects.)

-while toxie effects have been reported in many
different species, the severity of the effects, the dose
requ;red to produce the effect, the LD 50:and the metabolisnm
and storage of the dioxin vary widely. Thus, extrapolétion
to humans should be done with extreme caution.

The other two components of Agent Orange have been
found to be only moderately toxic in animals. Reported
effects have included teratogenesis, nervous systern
abnormalities and carcinogenesis but the literature is not
conclusive and the required doses were generally quite
large.

€. Human Health Effects

Information on the human effects of the constituents

of Agent Orange (2,U4-D; 2,4,5-T and its contaminant



2+3,7,8-TCDL) heas come fron studies of occupational
exposures, o;cupational accidents, poisonings and general
population exposures. Many involve fairly high dose
exposures in small populations, and few are properly
conducted epidemiologic studies, A selective literature
review and dis;ussion is presented in Abpendix F and
sumnarized heqe._

The least hazardous of the substances is 2,4-D.
Common symptoms' fellowing acute eprsure to high doses
include headache, weakness and gastrointestinal ﬁpset.
Central nervous system dysfunetion, peripheral neuropathy,
nephropathy and asthenia have also been reported.
Apparently, 2,4=-D is not contaminated with 2,3,7,8-TCDD.
The potential exposures to 2,4-D among the ground troops in
Vietnan were not likely to be high enough to be of concern.

Since 2,4,5-T is contaminated with 2,3,7,8-TCDD,
these substances have been largely studied together. The
2:3,7,8=-TCDD contaminant appears to be thelmore_toxic of the
two (2,4%,5-T appears to have only’moderate toxiecity) in
animals; but the toxioify in man is uﬁcertain. Chloracne is
" the only established health outcome assocjated with dioxin
expoéure. It is not an adequate marker of dioxin exposure,
however, since it 1is difficu1£ to diagnose, occurs after
expo#ures to other chemicals and does not always appear even

after heavy dioxin exposure, A nupber of other health

effeets have been reported affecting every organ system of



the body. These inqluqe porphyria cutanea tarda, other skin -

disorders, liver damage, disorders of lipid and carbohydrate
metabolisn, peripheral neuropathy, ' central nervous systen
dysfynction, teratogenesis, cancer and psychiatric
disorders., The evidence is not clear for any of these.

?he lite{ature on-reproductiv? effects (see Appendix
E) does not support any éffect at +this time. 1If the
exposure were having a teratogenic effect, it could be
expected teo produce a common syndrome as is charao£eristic
of other teratogens. An effect through the male, hbwever,
is most likely to¢ be a mutational effect. Doninant
mutations occur spohtaneoﬁsly and increase with age, thus
. making study difficult, Recessive mutations would not be
demongtrable in the offspring of the exposed male, and would
only be demonstrable in later gepergtipns with enornmous
nucbers of study subjects.

While the scientific literature does not provide =&
unequivocal focus for a study of effects of exposure to
Lgent Oprange, it does suggest many types of effects which
should .be examined. These suggested effects are a2ddressed
by the protocol.

D. Popular Press

Because this study has been mandated to address a
highly emotional and political situation as well as to
answer an_epidemiologic question, nonscientific as well as

scientific issues must be consldered., The popular press has

owe



been selectively reviewed to gain an understanding of the
nonscientific issues important in designing & study whieh is
acceptaﬁle to veterans and fhe public and is scientifically
sound. A detailed review is presented in Appendix G and a
sunnmary is presented here. .

Much information on the wuse of Agent Orange in
Vietnanp ﬁas been presented, but with conflieting details.
Confusion is likely to exist in the minds of veterans and
the public on this subject. Veterans have been informed
that those at highest risk of eipoéﬁre' are those who may
have had direct contact with the herbicide: “Operation Ranch

Kand personnel; Ranch Hand ground support persdnnel; drum

handlers; backpack sprayers; door gunners- for spray
helicopters; service helicopter units; and combat
engineers, About 50 symptoms/diseases which veterans

attribute to Agent Orange exposure'have been reported.

The nonscientific media have highlightéd' several

factors which might complicate a study of health effects

anong Agent Orange.exposed gfound troops., Veterans and the
general public are likeiy to be aware of and expect to see
the following issues  addressed 4in our study design:
possible sources of 2,4,5=-T and dioxin exposure ofher than
the use of Agent Orange in Vietnam; other exposures which
might .be associated with outcomes similar to those veterans
'are attributing to Agent Orange (e.g., the total "Vietnap

experience®”, the use of other herbicides, the spraying of

10



insecticides in Vietnam, wide use of illicit drugs amoig
U.S. troops); suspecied VA Dbias apgainst finding Agent
OQrange related problems; difficulty of wusing éxisting
records to détermine the exposure of ground troops to Agent
Orange; apd the proposed "time-bomb™ mechanism by which
delayed' effects of Agent Orange are experiénced foliowing
weight loss,

| It will be difficult to.eontrol for possidle U,S.
sources of exposure to dioxins. Some control of the problen
may. be possible through aﬁalytic technigues such as
stratification on urban/rural residence _énd geographic
.region of residence, The problems of other Vietnaop
exposures {confounding factors) and the su;pecﬁed VA bias
are- #éalt with in the protocol (section III). The
possibility of the "time-bomb™ mechanism can only be

evaluated through 1long term follow-up of the veterans

selected for study. However, biologically this seems an

improbable mechanism since the wmen during their Vietnanm

seréice wqglq be likely to have been at their leanest. The

major pbrtion of their stored fat 1s most likely to have

beeh added since the time of exposure, and major weight loss
is most likely to be a sign of disease rather than a cause,
E. Studies of Agent Orange by Other Investigators

The focus on Agent Orange in the past five

years has resulted in a number of different studies among

Vietnam veterans, some completed and some ongoing. Many of

11



these we have c¢lassified as non-epidemiologic since-they
consist of the wuncontrolled ceollection of data from
volunteers. They Bay, nonetheless, provide useful
infofmation. We summarize below some of the
non-epidemiologic . studies and the current epidemiologic
studies which have come to our attention. |
| 1. Non-epidemiologic

Several studies have been undertaken. by veterans
Zroups and by the Veterans Administration to gather data on
the health effects that could be _felatéd to Agent Orange
exposure, Participants havé, for the mpst part, beéh
volunteers, Thus any results obtained are 1likely to be
biased in the direction of over-re¢porting of conditions
linked to a presumed exposure to Agent Orange., In addition,
no control group (i.e., veterans not exposed) is avail#ble
for comparison. (A11 of these studies could be considered
case series.) Despite the problems, these studies may have
value in identifying types of conditioﬁs ‘that should be
looked for in a controlled study of the effects of Agent
Orange. | | - |

The first of these ad hoc studies was done in 1977
by Maude de fictor a VA claims worker in Chicago. She
processed a claim, made by a veteran who was dying of 1lung
cancer, that his illiness was due to "those chemicals" in
Vietnam. She identified 35 other Vietnam veteran patients

who she felt could be suffering from dioxin poisoning. Her

12



findings were publicized through a Chicago TV station (Uhl
and Ensign, 1980, pp. 193-185),

Fcllowing the interest developed from de Victor's
results, Citizen Soldief; a G.I. and veterans rights
organization based in New York City, offered a toll free
phone service to ?etprans who had concerns about Agent
Orange exposure. Calle}s to this "hot line" numbered about
3,000 by the end of the summer in 1978, Each was sent a six
page self-administered medical questionnaire that  had
detailed questions in the greas of miiitary-serviee history,
perceived herbicide exposure, personal health history, past
medical history, and family history, with an emphasis on
stillbirths, miscarriages, and congenital birth defects. By
November, 1,000 questionnaires were réturned'and 536 were
coded. Reported cases of cancer and birth defects ﬁere
verified with local physicians or medical records. From the
results of this select group of responses 35 cases of cancer
were reported (included 3. cases of kidney cancer, 3 of

testicular cancer and a number of lymphatic system cancers});

77 c¢hildren were reported to have been born with defects; .

and large numbers of respondents complained of changes din
skin color, -sensitivify to 1light, and nervous system
difficulties (Uhl and Ensign, 1980, pp 197-209).

Other "hot line"™ programs have also been established
and have resulted in reports on the health effects of Agent

Orange. For example in September, 1980, the Vietnan
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Vetergns. of America announced the deyelgpment of a hot line
to provide vets with information. The c¢allers were sent 2z
medical questionnaire that was to be evaluated by faculty
wembers at Columbia's School of Public Health, (Muller,
'1981; pPp.32-33). He' have not found any report of this
analysis., Another Veterans grdup in St. Louls, Missouri,
called CAVEAT (Concerned Ameritan Veterans Against Toxins)
conducted extenszive phone interviéws with véterans and
others (eg., highway crew members) concerhed about exbosure
to herbicides and provided a listing of reported symptoms
obtained including numbﬁess,- nervous disorders,
psychological effects, skin rashes, alteratiﬁns of the sex
drive, cancer, and birth defects (Furst, 198i, PP.39).

The Veterans Administration has aiso initiated the
development of a data base called the Agent Orange Registry
to receord information on veterans who are concerned about
possible health effects besulting from exposure to
herbicides in Vietnam. Information obtained is derived from
a questionnaire, physical examination and a set of
laboratory tests. A$ of October, 198t, 51,658 veterans had
been examined and their data computerized. A Data Analysis
Task Force has been established to evaluate the inforwmation
obtained.

2) Epidemiologic
The Air Force has designed and 1is now in

early stages of dimplementation of a study of the aircraft

14



crews who were involved in Operation Ranch Hand. This was
the hame given to ihe d?foliant spraying operation in South
Vietnam. The Alr Force study is a historical cohort design
{see Appendix B for a discussion of this design)in which the

study group consaists of all €123 crew menmbers involved in

the Ranech Hand Operation. 4 control group of larger size

{
will be constructed utilizing similar Air Force personnel

who  were not jnvolved in the spraying program. Each of the
study and control members'uiil-be eéxamined according to an
extensive protocel involving physical examihation
procedures, laboratory and 'questionnaire._ The protocol
calls for long-term follow-up and regular re-examination of
both groups. Preliminary results of the Ranch Hand study
should be avallable in time to assist in edrly phases of a
ground troop study.

The Ranch Handlstudy presents a situation distinetly
different from that confronted in a study of ground troops.
The Ranch Hand cohort is a well=defined group of limited
size, with known very heavy exposure to Agent Orange. Thus,
the conduct of a historical cohort study in this group is
relatively straightforward. The study has been criticized
on the basis of small sample size., While it is true that
the sample size, (approximately 1200 exposed) 1Is relatively
small, the criticism 1s only partially warranted. When
faced with a limited population of this type, in which there

is no possibility of an increase 4n sample size, the
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epidemiologist must make the best possible wuse of the
limited population. Care must be taken of the obvious
limitations in the results concerning rare disease, but the
poﬁulﬁtion should be fully wutilized for the important
information which c¢an be obtained on more common diseases
from a group with heavy exposure,

The Australian government ~is currently in _fpe
planning stages of a study of Australian ground troops
potentially exposed to Agent Orange in a fashion similaf to
the American troops., Currently the focus is on develoﬁmeﬁt
of a historical cohort study in which the study group would
be defined on probability of exposufe to Agent Orange. They
are considgring a control group of non-Vietnam veterans.
The Australian group is currently working on a feasibility

test of the exposure gradient construction and is

considering a vériety of preliminary studies of é-

case-control nature (see Appendix B for definition and uses
of this design). ‘Results from the Austhaiian preliminary
and pilot studies should be available in time to assist in
planning of the U.S. ground troop ' study. Since the
Aust?alians are also studying ground trodp exposures, .the
U.S. and nustrﬁlian studies should bé closely coordinated,
The Center for Disease Control 1s now conducbing a
case-control study of birth defects. _ The cases will be
birth defects drawn from the metropolitan Atlanta birth

defects éegistry. The cases will be'matohed with nornal

16



births in the same area. The case and control fathers will
be compared as to Vietnap service experjence. Early results
of this study may be available in time to assist the ground

trocop study.

Several atate health departments are either planning
or conducting studies of their own-véterans. The State of
Michigan particularly has conducted a mailed guesationnaire
Esurvex gf its veterans ﬁnd is pursuing some additional data

gathering., Thé results of this work should be of help in

further design of the ground troop study.



I1I. Proposed Protocol
A, Introduction

| In the following sections we detail the protocol for
the proposed historical cohort study. These details include
a8 full questionnaire, details of the proposed ‘exposure
likelihoodéd index and the complete physical exam protocol,
We feel that these materials should be released only te
scientific revieu groups, Knowledge by veterans of their
presumptive exposure (according to the study) and of the
details of the examination instruments would probably make a
valid epidemiologib study virtually impossible,

The planning of an epidemioiogio study is ﬁaually' a
lengthy process. The process in the current study is much
more complex than hsual. The large size of the‘ ppteniiai
population 4involved (2.5 million men.eatimated). the large
and varied geographic region in whieh military activity took
place, the complexity of the military operations, the
variety of potentially confounding exposures (such as combat
experience 4itself, possible exposure to malathion, other
defoliants, chloroquine, Dapsone, iiiicit ‘drugs and riot
control agents) along with the 1lack of detailed data on
exposure to Agent Orange ail make_the problem of defining
and sorting out the- ﬁpeciric effects of Agent Orange

exposure nmuch more complex, In addition, in order to |use

the military records and to understand the variety of

confounding factors which must be taken 4into -account to
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construct a study and control group requires that the
contractor beconme relatively gxpert 1n milipary terminology
and operations. + The extreme interest of the publie in this

study imposes a greater than usual need for additienal

planning of safeguards against bias which are beyond those

normally required in an epidem;ologic study.

The Air Force has apent more thanl3 years developing
the protocol for their study which is a mbre straightforward
_research p;obiem than that of a ground troop study. The
Austraiian: group planning ﬁheir study of hustralian Vietnam
veterans has been working for almost two years and 1is
currentiy proposing - cohoft constfuctibn testing and
preliminary studies to gather additional relevant data
coﬁpleting a design for a full'histdrical cohort study.
Thus it is clear that more than sevéral months will be

required to complete this study.
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B. Methods

1« Summary of study design

The reconmmended sfu&y uses an historical
c¢ohort design comparing presumed highly and iinimally
exposed cohorta for health outcone. 'The .study cohofts
should be definqq through the use of Arny and perhaps Marine
_Corps records‘rof the period 1965-1971. Tﬁe most feasible
plan is to select high ahd low likelihood of exposure groups
whic¢h have mnmaxipal possible separation of exposure
probability. Battle casualties should not be imcluded in
the cohorts, nor shduld'fe-ehliateea,.officers or other with
multiple Vietnam tours, unless an easy.ﬁéthod of selecting
comparable cohorts of officers and multiple tour of duty
peraonﬁel canh. be deviased, Exiaﬁing records qf both the
active duty and veteran periods should be abStracted for
each member.of the cohorts, 111 members should be traced as
necessary to determine current vital status, and be examined
by a sténqérd'protocol 1nclﬁd1ng an extensive questionnaire,
physical examination and laboratory testing with input from
current and past physicians.. Data analysis should address
the quality of the data oo;leéted-and thé' comparability ef
ﬁhe cohorts as well és the a#soéiation betwéen exposure
status and health statua; |

2. Rationale for historical cohort study

In many epidemiologic studies of the

possible health effects of environmental exposure, the
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anticipated outcones associated with even high levels .or
exposure wmay be very poorly defined, very diffuse or
otherwise difficult to predict in advance of the study.
These prodblems of defining the possible outcomes may be due
to 1) an incomplete understanding (if any) of the effects of
the chepical constituents of the expasure_on hupans, 2) a
gosaible effe¢£ on multiple systems which can result in a
number of widely differing observed outcomes among affected
persons and 3) the tendency of persoas who believe
themselves. to have beén exposed to attribute all their
particular health problems to the exposure, offering the
Inﬁestigator a wide vahiety‘ dr compiaints of exﬁosure
effects with wﬁich to deazl. o |

For Agent Ofange, a great déal'or animal work héa
been done on the subject of 2,4-D, 2,4,5-T, and TCDD
exposure. These results of animal studies are not
consistent. Effects have been observed in all organ systems
but with much variation fpom one specie; tc another in the
range of observed effects and 1in the: dose required to
produce an effect.

The knowledge of human health effects is much ' less
complete than  that of | animal studies and is more
eontr&dictory.' We have conpiled a 1iat' {see Appendix F)
from the 1literature of nore than ioo suspected symptoms or
diseases potentially associated with -exposure to Agent

brangéa Thus, there is as yet no firm disease outcoue



established in any human population which could be used for
developihg a caschontrol stﬁdy of ﬁhe;er{egts of e#posure
to ngentFOranse in Vietnam veterans,

Becahse thg outcome is difficult if net dimpossible
to define; the case;cbntrol approach; dependent on the-olear
1dentifioation of an outcome cannot be used, In the abséence

of a well defined outcome, a cohort study design is

required, Since exposures took place 10~15 years ago and

?incei a, rapld answer to the question of adverse health
effects from Aéent Orahge exposure 131 desired, the
historical forn of_-the'oohort study,lin whieh perﬁons are
identified from past records in tefma of their exposure and
followed for oﬁtcome status over time, is required. 1In this
case, it may be poséible to 1dent1ry eipoéures ocecurring ten
to fifteen years' ago, and thus to start the post epréure
follow-up at the point of probable exposure. This would
allow 10-15 years of observation of health and disease in
exposed and unexposed veterans., For certain outcomes, such
as cancer, it could be necessary to follow the cohort into
the future, 25-35 years post exposure, because of both the
induction or latent period for the various cancers and
because the exposed veterans will, on the average, only then

have reached the age of most frequent diagnosis of cancer.
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3. Developzent of Exposure Likelihood Index

Limitations

The pmost criticel step in establishing an historical
cohort study of Agent Oﬁdnge'is to estimate the exposure to
Agent Orenge with sufficiént détail and accuracy to dllow
the ijdentification of two or more groups with a mezningful
difference in exposure. Unfortunately we have identified no
nechanisa which would allow precise documentation of actuzl
exposure. We reconnend, theréfokeE_the deveiopment ef an
exposure ikeliho index. This index, if properly
construeted, should allow separation of individuals along =
gradient of their probability of having been exposed to
Agent QOrange in Vietnaw. The development of this exposure
likelihood index is beyond the scope of our current contract
because of 1) the volume of recﬁrds which.must be rqviewed,
2) the disorganized state of the records and 3) the
necessity for hand review and abstraction of all records by
persons with appropriate security clearances.

Unfoftunately, the need for eventual systenatic
review of spraying reﬁords was not anticipated during the
Vietnan 6onf11ct. Thus, the recohds are found in varying
types of forms and 1n varying degrees of coupleteness
without any organized listing of data sources. Therefore,
we can at this time only outline beiow_thé general approach

which should be taken to develop this index from the records

23



currently known to be avzilable,

Sumnary of Procedure |

The developnent of the exbosure likelihood index
should follow six steps. Thése steps abe:v

Step 1} Docunent #hgent Orznge use'(inciuding Ranch
Hand; belicopter  spraying, surface spraying, aborted
missions, military occupational exposures and accidents) by

location, date and guantity used per unit areezs.

Step 2: Identify company headqqarters in hizch and

low use aresas.

Step 3: Integrate data on Agené Orznge use and

troop location t6 develop likelihood 6f exposure indices fbf
individuai companieé fbr short tipe interv:zls (day-by-day ir
possible). This 1ikelibood eof exposﬁre. index should be
pased primzrily on frequency of eprsures although
consideration should be 'given to differehtiating betwéen
exposure to z2erial spraying which is probably lower dose and
other exposures such as hand spreying and being under abort

mission drops whichk were probably higher dose exposures.
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Step 4: Identify scoldiers in céupanies by dates

present

i

§t§p 5: Using the _1ike11hood of exposure 6ailr
indices for the conpanies in which the seldiérs identifiecd
in step 4 served, develop a cuphulative individueal
likelihood of exposure for each soldier by suoning the
nunber of expostures he encountered;

Step 6 Order troops by individual cumulative
1ike11hood‘ of exposure levels into a speétrup froo high to
low. Select nenbers of the_ high and low likelihood of
exposure c¢ohorts from the extremes of the spectrum. The
exgct cutoff levels, whether in percentiles or frequencies
of exposure will have to be set:ﬁhen the number of troops
and breadth of the spectrﬁm_of exposure are known. The cﬁt
_offs " should be set to maximize the differences in exposure
between the two cohorts.

Ve have received a copy of the December 1981
ﬁroposal, “Proposed Agent Orange Troop Exposure and
Hon-Exposure Cohort Selection concept Paper® by Dr. Bricker
of the Departrent of Defense (DOD) {included 2s Appendix H),
The approach outlined by Dr. Bricker is in basic agreement
with our own., The major difference is that we propose that
the presumed exposure likelihood level be verified for each
individual soldier by establishing the company({ies) and
dates of service, This procedure would éllow for turnover,

R and R leaves, hospitalizations and temporary dutly
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‘assignoents all of which c¢a2n 1ntroduce seriocous problers of
cisclassification idinto an index based}oniy on cowpeny Getc.
The individuzl index is also nec;ssary to vérify
non-exposure for_the lbw likelihood cohort.

A flow chart illustrating these steps is given in

Figure 1 and deta;&s are discussed further below.

1) Documentation of Agent Orange Use
The first step in the development of the exposure

likelihood index should be the collection of all available
data on the actual use of Agent Orange in South Vietnam.
This has, of course, been doné fob the Air Force spraying
missions which are recorded on the HERBS - tape. However,
kgent | Orange'was also used at times in heiicopter.missions,
ri%erine obergtions, roadside spraying operations and
basecamp perimeter spraying, and probably in other ways as
well, In addition, Secretary Schweiker on September 23,
1961, announced that there were records of 92 aborted Ranch
liand missions in which the'load of Agen£ Orange was rapidly
dunped for Qafety réésohs to lighten the 1load on the
ajreraft. There are now known to have been over 180 such
aborted nmnmissions, There appear to havelbeen four bezses
where aborted missions potgntially exposed a total of over
25,000 wen, There have also been reports of several pajor
accidents involving leakage of Agent Orange from storage

facilities. Ihny of these situations could potentially have
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exposed gsroundtrcops to - Agent Orange. Unfortunately,
records of such activities were not kept in any organized
fashion and may be difficult to verify.

A conplete search of all Army records would be quite
costily. We recompend as & ninimupm {that the Military
Assistance Conmand Vietnam (YACV) records be reviewed in
detail for evidence of Agent Orange uée and to establish
geographic- areas and time periods of most freguent and least
frequent use (hopefully zero use). Thé review of lower
comnand level records for Agent Orange use could  be
 postponed until’ téntative seléction -of likely candidate
battalions is made so that review could be concentrated on
these. The battalicons which were opergting in areas known
to be heavily sprayed through Ranch Hand records and/or who
have been ﬁssociated with posSible heav? exposure froa other

types of . records should be selected for screening of

companies and platoons for which exposure likelihoods should

be developed. Likewise, battazlions which appear to be
larzely free of these possible exposures should also be
selected for screening of companies aad piatoons for 'which
exposure likelihoods (which are expected.tb be low) should
be developed. Concentrating efforts on ﬁhese 2 types of
battalions would have the best probability of success and

keep the cost of the record review down,



In all ceses of identified use of Agent Orange, the
locations m@must be recorded 2s precisely as possible in the
UTH (Universal Transverse Mercator) system by calendar date
and tine. In addition, if possible, the meznitude of use

stiould zlso be recorded.

"2) Troop Movements

In order to develop the exposure likelihood index a
thorough }e;iew of troop location= whieh ¢an be correlated
to areas of exposure must be made. The troop locations
skould be identified at the company level, or platecon level
if possible. While the loéation of the édmpany heaquarters
is ceftainly not as precise zan estimaté of the location of =z
Civen soldier as that soldierts actual locatioh on z given
day? t?e company headguarters is the most precise locztionsal
inforna;ion which is consistently available; There are no
consistent records which can didentify the location of
individuzl soldiers reliably. . The placement of an
individuzl in the proximity of his company headquarters
p}ovides better precision than placing hig at the locztion
of the battalion headguarters, Accordingz to DOD personnel
with whox we have discussed this problem, combat wunits, at
least, would Jjocate conpany headguarters in a relatively
stable position over a period of several weeks., The troops
would then operate in a relatively conriﬁed aregz around the

headguarters location., It should be possible to locate the



conpany headquarters through the wuse¢ -of the battalion S3
{(operations officer) recogds. -These should be supplenmented
for grezter accuracy by the use .of a veriety of other
records including: the Operational HReport Lessons Learned
and thke After-Action Reports, both of which relate to
special operations activities; trLe Brigade Situation
Reports and Daily Jourrzls; the company Horcing Reports and
the Organizational Histories. 1In addition to combat wunits,
other potentially wuseful groups, such as sﬁeoial forces
units, chenieal detachments and engineering units, éﬁould
also be'thoroughly invéstigated. The iﬁvestigation.of.thése
other units may require the review of different types of

records.

3) Conpany Likelihood of Exposure

The third step in the develobment of the exposure
likelihood 1index would be to relate steps one and two in
order to construct a company level 1likelihood of exposure
index, This index should be constructed for aé small-a.time
unit as possible, preferzbly on a day-by-daj basis.  There
are a variety of potential ways in which this company level
exposure l1iKelihood index ocould be constructed; One
possibility would be to divide the area of South Vietnan
into grids of a standard arbitrarily defined size such &s
squares of 10 km on a side. Every use of Agent Orange

within a grid for a given time period, such as one month,



could be tabulated and the nupber of such uses assuned as an

arbitrary level of exposure., The placewnent of a conpany

within ¢that grid in the same time period ecould then be
assumed to represént ah exposure of all individuzls in the
company at that time to that level of Agent Orange. This
system, while pefhaps relatively easy and unambiguous in its
construction; 1) would assume that Agent Orange persisted
in the environnment, 2) would aséune that 1location in the
grid prior to actual spraying would constitute an exposurs,
3) would assupe that the average-exposure over the interval
Wwas ﬁhat of the hipghest eiposure tabulated during.thaf
interval and 1) would lead to 2 certain level of
misclassification, depending on. the fagaries of spray
location and troop locations in relation 'to the arbitrary
division of the grids._

A second method of relating ‘Aggnt‘ Opange use and
troop iocations would be to utilize a computer program to
compare the day~by-day iocations of Agent Orange use to the
day~by-day lbcations of company headguarters, utilizing an
arbitrary set of e¢riteria for both Fime and dispance
proxinity &s the definition of 2 ™hit"., For instance, for
the fixed ﬁing spraying, the proxinity definition co;ld be,
location of company headquarters sinmultaneously within one

kilometer and within a two day period of time following the

use of #Agent Orange.
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As an alternative, although complex and more costly,
such & procedure c¢ould be pérrormed_by utilizing actuel
distances and time following exposure in &b algorhithm which
would bave a decreasing probability of e;posure according to
both ihcreasing distance and time followiﬁg the Agent Orange
appligatiop. This teghnique, however, implies greater
accuracy than is probzably warrantéd.'

Another po§sib1e refinement to such a mechanismn for
developing the exposure likelihood index_would be to utilize
an arbitrary weighting scheme in which & second appliéaﬁion
of the herbicide within a defined period of time, such as
between foﬁr and twelve weeks following 'the. first
application, would be assumed to have 2 greater exposure
potential than the first application bécauée, of partial
‘defoliation, particularly of the highest canopy as a result
of the first application. The arbitrary weighting could be
applied t¢ produce a higher. index for'troop'exposure in

proximity to a second spraying than to a first spreying.
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4) Identification of Individuzls in Conpanies

The fourth step in the development of the exposure
likelihood index would be to place individuals within the
company ¢n a day-~by-~day basis. | The pripary doeumenﬁ for
this step is the company 1level Morning Report. These
reports. show, fqr any  given date, significant events
relating to individuzls ineluding transfers in and o6ut of
the c¢ompany, temporary duty aséignmente and R aqd R
assignments. Al] of these assist in placing an individuzal
at the company level on a given day. In order tb fully
define the presence or absence of all individuals in a given
cenpany for a specified shoft time period such as one wéek,
the lorning Reports for .tha; company wWould have to be
reviewed for up to six mbnths preceding and following the
specified time period'to_identify-all material relevant to a
given individuzl. This i=s the.'resuit_ of the faet that
company commanders frequeatly did not learn of medical
evacuations or other reaéons for a2bsence until wonths later,
and that personnel orders were often changed after issuance
to the conpany. The review of the Morning Reports should be
supplenented by the use of a variety'of other records, such
as Personnel Type Order Files, Special Orders, Line of Duty
Files, .Helfare Fund Files, and possibly some other files
which must be investigated for content such as Command

Reporting Files and General Finance and Fiscal Files.



5) Individual Exposure Likclihood Index

Afcer cdmpletion of the roster of individuals in a
given coppany and the dates of'presence in the conpany for
each individual,' the fifth step in de;elopment of the
exposure likelihood index would be to relate this file to
the company day~by-day eXposure 1ndex.-- A cunmulative
exposure likelihood index can be built for gach individual
by sumning the number of times he was zctuglly present in a
compény at é tine the company was potentially exposed taking

‘into account transfers to other companies, leaves ete,

6) €onstruction of an Exposure Likelihood Gradient

Once the cumulative exposure 1ikelihood index for
tﬁe . individuai spldiers havé been caleulated, the
individuals can be ranked according to their level of
exposure. This ranked list can be used to identify
individuzls to be assigned to the low and high likelihood of
exposure cohorts who are at the extremes of this gradient or
spectrum. - While it might be possible to have 2a mwore
detailed gradient of likelihood of exposure, such as low,
noderate ' and 'high, in order to provide dose-response
estimation, it is perhaps desirable in this study, because
of the imprecise nature of the exposure likelihood index, to
identify only .two groups, those at the two extremes of the
index, These groups would provide the maximum achievable
separation on likelihood of exposure, and miqimize the

possibility of misclassification between the two levels,

k] |
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Recomnended. Procedures

Mr., Richard Christian (Chiel of the Research and
Rulenaking Branch, Department of the Army) has the most
experience and expertise regarding the records of both Agent
Orange use and ¢troop movements, Therefore, we recommend
that a set of criteria be sent to the Agent Orange Working
Group for each of the steps outlined above to be transmitted
to Mr. Christian and his group who will do the actueal
record searches, A summary of the steps, some of the types
of records available and the outcome of each step 4is given
in Table 1. In order to insure that the limitations of the
exposure likelihcod .index whieh will be dimportant | in
déveloping the anélysis and. interpreting the results are
thoroughly understood, we recommend that a member of the in-
vestigative staff of the one coordinating center work closely
‘with HMr. Christian and his staff in obtaining the
information and 1ists from which the final selection of
nenbership in the two cchorts will be made. Placing the
responsibility for' obtaining this information on the Agent
Orange Working Group will facilitate as_rapid a response as
possible and will also provide the benefit of their
considerable expertise and experience with the problen of
developing a protocol for the study of the possible health
effects of Agent Orange. Upon obtaining this dinformation
from Mr. Christian and 6he Agent Orange Working Group the

coordinating center can establish the c¢ut points for the



gradient of exposures based on the range of values, the
nur:ber of troops entered into the gradient and the number of
individuels needed for ea;h‘eohorf. |

| In ordef 'to .reduce costs and reduce the time
required to' complete ihé exposure likelihood inde;. we
recomnend that after the completion of the review of NACY
records the locations o¢f all identified wuses of Agent
Oreznge, including those in the HERBS tape;,'be plotted on a

computer fniap of South Vietnam for mnmonth-by-month time

intervals so that ~areas "of _high and low ﬁsage can be

identified and further efforts and record reviews can be

difected to the most likely areas for adachieving maximal
separation between high and low exposure groups. Also, as
previously mentioned, the jdentified aborted missions and
accidents involving 'Agent Orange should also be thdroughly
investigated. - The entire process of developing an exposure
likelihood 4index could be sreatly'sinplified if one or nore
of.these situations is clearly linked to exﬁosure of a
sizeable number of groundtroops.

Ir,.after the completion of work on the development
of the exposure likelihood 4index, i£ is not possible to
identify comparable groups wiih clearly different exposure

likelihoods, then the study should not be inmplemented,.

35



Table 1

A,

B.

c.

D.

Selection procedure
nodal points

Selection of areas

of ‘highest and low-

est air spraying
and exposure

Selection of com~
panies for devel-
opment of expos-
ure likelihood
index

Determination of
company specific
exposure likeli-
hood index

Selection of
possiblie partici-
pants

Determination of
person specific
exposure likeli-
hood index

Selection of
participants for
study

Records available

HERBS Tapes, fixed
wing abort mission
records, likeli-
hood of perimeter

-spraying, ep MACV

records, chemical
unit records

Military movement
records, eg,
Battalion S3
‘records, situation
Teports

A § B above

Morning reports,

‘personnel records

C § D above,
records of other
companies in which
individual served

Exposure likeli-
hood index deter-
mined in E above

Summary of procedures for selection of participants

Activity

Review for areas
frequently sprayed
and never sprayed
by dates.

*

Review for time
and place of com-
pany headquarters
in identified
areas

Integrate agent
Orange use and
company location
data

Review for company
members present
during company time
of interest

Integrate day by
day company spec-
ific exposure index
and personal day by
day presence or ab-
sence 'in company

Order potential
participants by ex-
posure likelihood
index, select from
appropriate per-
centile ranges

Outcome

Identify areas
frequently exposed
.and never exposed
{or infrequently)

Identification of
companies for ex-
posure likelihood
index development

Company specifics
exposure likeli-
hood index

Identification of
personnel for per-
son specific expos-
ure likelihood index

Person specific
exposure likeiihood
index

Selection of
veterans to be
followed up and
invited to partic-
ipate
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4, Establisking cohorts

ririns the Cevelorunent ¢f the expeture likelibhood

index tke rccords of battaliorns selected in areas of high

and 1o probabiligy of exposure (for which company records
will abstracgcd) should be sezrched for evidence of
ceneral |copparability on ipportant possible confounders,
The initia selecticr of Dbattalions should atteupt to
zchieve as | tueh c¢onparability as possible on other
gongurrent xposures in thke high and Jlow Agent Orange
exposure gr . Other concurrent exposures should includs
ceogrephic are time periocc, types of coubat activities
and known wuse o such things as riot control agents,

insecticides, ' insect repellants and

antifungals. Fer exanple & battalio
jungle patrols in the Deltaz region would be nmore likely to
e exposed to insecticides, insect rede

-tﬁtELij:Tfntifungal
gents than one which operzted in the less heavily forested

reas of the Centrzl Righlands.

Finel Criteria for Selection of Individuzls and fhdividual

Conparabllity
Once the individuals with high and low exp heve

been 1dentified according to the exposure likelihood iTideX

which provided nmostly



thie indi?idhallpersonnel records in Saint Louis- Lust be
abstrected for infgorpition on other Vietnan service, prior
medical histery, enlistoent ch&racteristics, service
history, 103 Classjificztion, and discharge status. Until
the completion of work on the exposure likelihcod index, it
will not be possible to specify any type of possible
sznpling plan because the nature and sjize of the potential
groups are unknown.

To estimate the effect on hezlth of exposure to
Azent Orange, the two comparison groups pust be zs
comparable as possible on other <factors which petentially
affect hegltk outcone, A variety of demo;raphic gnd
personal factors, including age, racé, socioecononic status
and educational 1level, have been clearly established in 2

wide variety of epidemiologic studies as factors which may

influence  health status. In addition, volunteers have beern

shown in severz)l epidemiologic studies to have a different
health status than nonvolunteers. Fron our discussions with
DOD personnel, it appears very 1likely that there were
differences between the types of individuals‘uho made up
rifle cowupanies and those who made up headguarters
conpanies. There also were probably -major differences
between indivicduzls in noncombat units and in combat units.

We would expect there to have been major differences between



those individugzls who served one tour of ﬁuty:ip_Viétnaa end
. those who reinlizted for multiple tours of duﬁﬁ. Thérefore,
comparison of volunteers tc draftees, of ecombat to noncotbat
urits or of reinlistees to one-ters servicemen wWould
_probably be confounded by differences in gemograbhic. aﬁd
personal chgracteristio; a8 well as other'possible'factoks
associated with thése different types of urnits,

The developrent of an exposure likelihood index will
be complex even for &n individual who served only one tour
of duty; - It would be puch moréjdifficult ito cohstruﬁt an
index for an .ihdividual who éerved mére than one tourrof
duty. The individual who served more than bne.tour of dutj
iz also much more 1likely to have been exposed to Agent
Orange sonmetime during his Vietran service than the
individual who served only one tour, Thus, while the
individuzl serving multiple tours of duty could have the
highest likelihood of exposure; the identification of a
comparabie group with multiple tours but low " 1ikelihood of
exposure nay well be inpossible. Officers pfobably
represept the extrepe of this phoblem'since they were nost
likely to have multiple tours of duty &nd to have served in

a variety of both combat and noncombat situztions.



For the rezsons outlined above, our reconnehdation
is to restricf the stucdy tec wpen serving 13 months or less in

Vietnan anc 3 years or less in the armed services. These

men would offer the greatest probability of achieving a'

¢lear separation between high and low likelihood of exposure
groups which are also comparable on a variety of personsl
"and demographic characteristies, which otherwise wmight
potentially confound the copparison of these groups,
However, all menbers of a company or other relevant unit
could be included in thé'ihitial expo;ubezlikelihood inde#
and followed fhrouah records of fheir_Seréice in Vietnam to
develop a conplete exposure likelihood index for them. This
would z2llow ihﬁestigation of thé possiblity of 1dent1fying a
large enough group of high'and low 11keiiho§d bf eipﬁéure
individuzls conparable in other factors émong those with
pultiple tours of duty, ihcluding officers, for inclusion in

the ultimate study. This ﬁould, of course, require much

nore extensive and costly record review,

If a sufficient number of individuals is identified
in the higzh gnd low likelihood of exposure groups it gight
be possiblé to 1ndividuaily match each high 1likelihood of
exposure soldier to a low likelihood of exposure soldier on
several important characteristics particularly age, race and
socioecononic status at entry into the armed services, Such
matching could be doné by existing computer programs but

would add considerably to the cost of the study. Any
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possible cﬁnfoundinc factors should be exanined ancd if
necessary handl?d by stratificstion or zdjustrent technigues
in the analysis of study reﬁults.

We have c¢onsidered the possiblliity of dincluding
cohorts of weomen in the study. Final Judgezment should be
pade after the review of records for the exposure likelihood
index. DOD has been unable to supply us with zccurate
records on the number of women who served in Vietnau.
- However, we have Dbeen told that.the punbgr wags relatively
snall. Therefore, a meaningful 5tudy of then is nﬁt likely
to be feasible, | | |

| If there are sufficient nuambers of non-combat troops
who have high and low likelihooés of exposure, consideration
should be given to stratifying the high and low 1likelihood
of exposure cohorts into combat and nonécohbét groups. This
would allow examination of the joint effects of Agent Orange

exposure and other factors assoclated with conbat.
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5., Exacniretior Procedures

€. Introduction

The detailed literature review inecluded in
Appendicss C«C (supmarized in Section Il of this protocol)
have been considered in constructing the data information
forms reconmended for pilot testing. While the most well
establi;hed health effect in humans appears toc be that of
chloracne, there are 2 wide variety of other effects

suggested frow human studies and established in one or mnore

animgl species, These effects include liver diéorders,_

renal abnormalities, imnmunologic effects, reproductive
effects, and a variety'of cancers (pérticular soft tissue
sarcomas in humans), Becguse of the few epidemiologice
studies -on human effects, and partiéularly because of-the
unique nature of the‘ngent Orange exposure in South Vietnam,
there exists the possibility of a variety of unanticipated
health effects as well. For these reasons, the testing of
the study cohorts must include methods for detecting those
conditions whiéh have been suggested by the literature as

well as methods for detecting unanticipated health effects.
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The procecures to ceollect data frer all mezbers of
the hizh and low exposure likelihood exposure cohorts should
include 1) a questionnaire to elicit decographic factors and
eecupationzl anc recidential history, an expssure history to
chenicals including herbdbicides, a Vietnam_ service history,
and a Iconplete ;medical history. 2) a complete physical
exacination incluéﬁng a detajled neurologic examination, 3)
a series of 1laboratory tests designed to complement the
physical examination, %) a psycholbgical test battery ané 5)
a battery of neuropsyehblogical tests,

The following subsections describe the v#rious
instruments and test_bétteries which we recommend, A1l are
- more extensive than would be practical for a large cohort
study but shduld' bé cbmpletely tested in the pilot'study.
After the pilot study;'these data collection procdedures ecan
be modified as necéssary, Nene of the dsta colIection forams
have been put in a self-coding format aipﬁough the final
instruménps shouldlbe. The range of responses in the pildt

test should be examined before final revisions and coding

schemes are conmpleted.
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The proecedures should be standardized znd the

informetion collected on standard forms. The adherence to

standard procedures should be monitored by the study office..

Informztion c¢ollected can be validated using a number of
differeht procedures. Bath the participant and those
members of the studf staff responsible fdr data'eollection,
the physieal exaiinations and laboratory tests must Dbe
blinded as to the exposure status oé the participant.

Details of the standardizing and validating procedures are¢

given in section III B 9.
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b. Sugsested Questionnaire

4 suspested questionnaire suivgble for pilot testinr
follows belowu. In the developnent of this proposed
questionrzire for the pilot test, we heve dreauwn liberally
from the questionraire developed'for the Austrzlian Veteran:
Herbicide Studies anc the United Staﬁes kir- Force Health
("Ranch Fanc") Stuay, aé well as from ofther studies which
sought infornetion on the general health history of 1nalez.
lie have &lso &dded Qquestions and secticons which we fee¢l
provide laportant additional infdrmation and have nocified
sone guestions to nake then ﬁore zpproprizate for 6ur tar_cet
population. Tne questionnaire hes ﬁeen : feviewed and
fornatted by the UCLA Survey Kegearch Center,., This center
has e:tensive experience and expertise in thé .develoﬁment
and administration of interview schedules.

Questions were drawn froia the Australian Veterens
Herbicide Study in particular for twe najor rezsons, The
first was that we felt it appropriate to drew on the
expertise of the Australian group which hes taken wore than
two years to develop this draft quéstionnaire for their
Azent Orznge study, and the second is to make our study zs
comparable as 4is feasible to that study so that soze
conparisens might be possible between the two studies. One
of the pesjor pfoblems likely to face studjies of the possible
health effects of exposure to dioxin is the need for large

sanple sizes, especially for outccues which are rare, By



using 'coﬁparable data c¢ollection techkinigues for the two
stucies, it may be possible to overcone some of the .sa;ple
size problens by eceutiously coibining data which was
obtained in 2 similar manner, Sirilar findianzs between the
two stucdies would, of course, increase the probability that
a finding is rezl.

The guestionnaire has been administered to subjects
te didentify poor gquestions, ¢étc., On the basis of these,
eppropricte chanses have been nade where indilcated,

The dreft questionnzire has been designed to elicit
1) stanczrd derogrephic inforuation, residéncé; nilitsry and
exposurelhistories, 2) informetion on possidle confounding
fact&rs, 3) pre-existing and fapilial nedical concitions, U4)
conditions and disezses reported in 'the 1itérature. te be
associatéd'with Azent Crznge, and 5) conditions and diseases
which nay be realted to éxposuré'but which have not yet been
reported, |

The section on denographic and personal factors has
been designéd to provide 1) information on which to conpare
the two cohorts (eg, years of education, father's occupation
ete), 2) information about exposures to hazardous chemicals
including defoliants frow occupztional, recreational and
other =ectivities, 3) 2 military service history and %) the

participants perception of his.exposure status with regardg

to Agent Orange in Vietnau,
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The section on health staztus has been desizned to
Provide informztion on perceﬁved health status e&and
conditions anc diseases éxistin; prior to &ndi occurring
since Vietnan service. Ve have included specifie sections
on disezses reportec in the literature Lo be associated with
Agent Orenge buvt bhave also asked questions designed tec
screen fqr conditions not reportéd but possibly associated
with exposureh such as autoinuurne diéeases and respiretery
prcblens. Questions have also been included on bhabits whiceh
pay influence health status such as sroking, drinking and
druz usage. Theée questioné are includec to periit
conparison between cohorts of factors.éffectins hezlth, and
2lso to gllow assessment of possibdle predispoéing factors
whiceh wmey enhance the advefse effects of exposure. To
provide the opportunity for validating reported conditions,
and to uncover unreported conditions, medical release forns
should be obtzined for ezel source of medical care including
tiie current physician. |

The section on nilitary service has been incluced to
provide dindependent infcruation {(frou thast of the uiliﬁary
record) of conpanies and areas in which the participant
served and to 'provide & framework on which- te repoft

activities involving exposure Lo Agent Orange in Vietnan.
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The gueéstions on percelved expcesure status te fAgecnt
Orenge have becu iﬁcludci privariiy L2 pernit uc to evaiuite
the extent to which responses to the Lhezlth history have
been biased {conscicusly or unconsciously) by the
responcent's perception of iLis exposﬁre sfatus (sge Analysis

Sectior for details.,) The responses te these questions will

also provide the opporturity to identify sajor

uisclassificaticn. For dinstance, if lerze nunbers of
veterzns from & perticular time and zeographic zrez thouznt
tc De unexposed,. report the saue infornation about their
exposure to Agent Orznge, this would constitute presuuptive
evidence of undocunented Agent_Orange use.

Since @z major question about the possible hezlth
effects of Agent Orenge exposure cenecérns réprodﬁetive
effects, considerzble data on this aree shouiq bz ;éthered.
In order to sccurately &Sssess ﬁhe nale effects we feel that
2 guestionnaire (also vealidated froan mnedicel rceords)
adpinistered to the spouse is npandatory. & sussested spouse
questionnaire Trfollous tne nain questionneire, This
questionnegire attezpts to escertain 2 counplete reproductive
history along with inforrxation on all  iupertant potential
confounding factors. The best procedure f{(z2lthouzn iore
difficult, costly and perhaps léss acceptable} would be to

interview all forwmer spouses as well as current spouses.
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¢, Physical Examination

The physical examination was designed to screen for
possible abnormalities in all organ systems. This
exanination is adapted frowm that developed for the
Australian study for the same reasons as for the
gquestionnaire. In consultation with DPr. Dennis Cope of the
UCLA School of Medicine, we have slightly modified the
Australian form, Before pilot testing, the spelling of the
redical terms should be "Americanized™. The form for
recording the physical examination follows below; The forn
was designed to require the physician to specifically check
normal findings as well as abnormal findings to maximize the
proper completion of the physical examination. The generzl
physical examination c¢an be completed by any general
physician. The neurologic examination, however, should be
conducted by a trained neurologist. As detailed din the
quality control section, all physicians from the examination
cehters should be given a five~-day training program in the
administration of this particular examination to standardize
the exan proc¢edureg and the conduct of the examination +to

the maximum extent possible.

Ve
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The lazst porticr ©f the phy=icel exarn ferr resuirec
the exazininz physician to sucnerize his Findings for ezih
Orgen systes and to exprecs his level of certainty ol thise
findings. Use cf this technique would allow Eroug
comparisons on both certain and suspected abnormzlities. As
detailed in Section III B 14, the exarining physician shoulg
be responsible for explalning any abrnormel findings to the
veteran anéd for urging or providing appropriate diagnostic

or therapeutic follow-up.
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d. Laboratory tests

The recommended laboratory tests are listed below in
Tables 2 and 3. Those procedures indicated by an asterisk
are those which must be completed in the exapination center.
All other iaﬂoratory specimens should be analyzed at a
central laboratory facility. Procedures for blind seplit
sampling and validation-of the laboratories are detailed in
“the quality pontrol section. "The laboratory procedures were
chosen to complement the physical examination, especially
for organ systems suggestéd to. be affected by Agent Orange,
and to assist in detection of subclin%cal or impending
conditions not easily found on physical exawm, In addition,
the procedures were c¢hosen to provide a general screening
battery for &ll organ systems for which laboratory tests are
~useful.

The procedures to be followed”fbr'draﬁiﬁg of blood
and collection of speéimens must be standardized. Training
of laboratory personnel at eaoh.exémination center in the
proper ;echniques must be provided by the coordinating
Qenter. The schedules of aiaminations should be designed to
percit mailing of specimens to the central lgboratory for
receipt by that laboratory within fwenty-four heours of
specimen collection. A responsible individual should be
designated at both thg data collection centers and at the

central laboratory to expedite handling and shipping of

specimens,



ienale for Lateratery Precedures

1) S:udies on the toxicity of TCDD in anircels heave

shown

a)

B)

c)
d)

e)

£)

tkat the following orgar syste are Careled:
Liver: Hepatic necrosis, liver eLZYyL&
changes, hypoprotelnexia, hypercholesterolecics,
hypertriglyceridenia,

Reticuloendothelial systec: Thynie atrophy,
altered cellular iopunity, decreased lynphocytis
counts.

Hemopoietic System: Anemia, throcheceytopenia,
leukopenia, pancytopenia. .

Endocrine system: Hemorrhage and atrophy of
adrenal cortex, hypothyrcidisc

Renal: Increase in blood urez nitroger
In addition, statistically significant

increases in hepateotellular carcinomas
(liver) and squamous cell carcinocas of

‘the lung were found,

2) Studies on the toxic effects of TCDD in man have

shown

a)

that the:following organ systeps may be damaged:

Liver: Porphyria cutanea tarda. Increased
levels of transaminase ané of GGTP, Enlarged,
‘tender liver, hyperlipidenia.



b) Renal: Hemdrrhagic cystitis,
pye}onephritis

¢) Endocrine system: Hypothyreoidism
¢) Reproductive system: Infertility
3) Based on the reports of toxic effects in
and human exposures, the following
panels are reconmended:
a) Hemopoietic
b) Reticuloendothelial
e) Renal
d) Endocrine
e) lNeuromuscular
§) Hernopoietic screening should include:
a) hematoerit
b} Hemoglobin
¢) RBC indices
d) Erythrocyte sedimentation rate
e¢) Platelet count

f) Prothroubin time



5} Reticuloendothelial systenm:

a)

b)

White blood cell count

Selective use of quantative
deterpination '

6) Hepatic screen:

a)
b)
¢)
d)
e)
f)
&)
7) Renal
a)

b)

SGOT

GGTP

Bilirubin, Total and Indirect
Cholesterol

s

Triglycerides

Urine prophyrins

screen:

Urinalaysis

BUN

8} Endocrine screen:

" a)
b)
¢)

d)

8, AM cortiso) .
FTI
Fasting plasma glucose

2-hour post prandial glucose

impunoglobulin
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' 9) Reproductive system:
a) Testosterone

b) Semen analysis

Additional Diagneostic Tests which should be
Performed on All Subjects

Electrocardiogram = resting and following exercise
on step stool

Blood Pressure - Right aro sitting 

Chest X-ray - AP and laterczl

Visual acuity |

Nerve conduction teéting « ulnar motbr latency,

ulnar fast veloecity, wulnar slow velocity, peroneal

motor latency and fast velocity, sural sensory latency

Routine spirometry - FEV; , FVC

Height | - R

Weight

These are general screening procedures for the
cardiovascular, respiratbry and'nervoﬁs systems, All must
be performed at the examination  centers. The

electrocardiogram, chest x=-ray, nerve conduction testing and

spiriometry should all be ;nterbreted at a central faqi;i;y,'



€. Psychologie Tests

The reccccended psychelogical test battery which
follows was developed by Dr. Czrol Aneshensel of UCLA., Tue
reasons for consideration of each of the 3 test Dbatteries
and their potential shortconings are discussed. 4t eminipuc
.we reconmend that the KUIPI ané the SCL-90 be.conducted. The
MHPI is a self-administered test and the SCL-90 can be
adninistered by the idinterviewer who adninisters. the
questionnaire. The SADS-RDC‘ would provide awmuch more
definitive diagndstic'déta and could be extrerely valuzble.
However, this test must be'administereﬁ by sowmeone with at
‘lezst the _eqﬁivaient training of 8 - masters degree 1in
c;inical psjcholosy or medical social work and would thus be
more costly. Hé reconmend that.thé SADS-RDC be evaluzted in
‘the pilot test and thé decision on its use 1in the full study
be based on that experience.

f. HNeuropsychologic Tests

fhe“ﬁeuropsychologic test battery was designed by
Dr. Francis J. Pirozzolo, Chief of Keuropsychology at
Baylor University Medical Center. | This test battery is
recomnended as a means to screen for subtle central nervous
systen toxic effects such.as wnight occur from éxposure to
Agent Orange. The series of tests was designed to represent
the most generally accepted and standardized
neuropsychologic test methods. It was developed with the

goal of producling a test.battery which could be administered



. A — .t

by & trained technjcian and does not reguire the services of

-

a neurOpsycholoéist. Bowever, a neuropsychologist must be &
wember of  the | coordinating center's s;aff and have
responsiﬁility for training the examining - eenter
techﬁicians, supérvising the continuing quality of their

work, and interpreting of the results of this test battery.
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6. Possible confounding factors

Confounding factors in epidemiology '*§}e
those which may distért the apparent relationship betkéen
two variables under study. For exanmple, in a study of the
relationship between an occupational exposure and lung
caner, cigarette smoking (a known cause of lung cancer) is.a
potential confounding factor. These confounding factors
must either be similarly distributed in the different study
grouﬁs or be approprilately handled in the analysis of the
data., Similarity of distribution is the wmore desirable
alternative since analytic techniques may be difficult to
apply and only partially effecti#e, -

In the proposed étudy poteﬂtial confounding
factors include: exposure__to other herbicides such as
picloram or cacodyliec acid; wuse of licit and i1lliecit drugs;
exposure to ihsecticides, and riot control agents such as C5
tear gas; exposure to diseases (eg, malaria, cutaneous
fungi); water supply, length of Vietnam service, and
multiple tours of service in different géographic regions of
Viatnam; pre or post Vietnam occuﬁationél history
{including TCDD exposure); copbat versus non-combat
experience; educafional level; rﬁue; rank, and service
occupational classification (MOS). Length of Vietnan
service, multiple tours of service and rank can be bhandled
by the eligibility c¢riteris specified in section III B &. A

list, more complete, of the potential confounders we have

identified is included in Appendix I.
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These poteptiql confouhders are assumed at
the momént io be fairly equally distribuped among similar
ﬁniis operating at about the same time in similar geographic
and seasoﬁal circumstances. Questions on the potential
confounders are included in the questionnaire. All of these
should be gore thoroughly 1nv§§tigated during the
developrment of the exposure likelihood index, both through
the Army records of their use or occurrence, and through
search of the DTIC files. Any of the potential confounders
.found to be uneqﬁally.ﬁistiibuied Betﬁeen the-tuo exboéure
likelihood cohorts shouid be examined inAthg analysis phase

for the need for stratification or adjustment procedures.
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7. Tracing of men se¢lected for study

All pessible effort must be made to identify and
.locate EVEDY Ban .selected fof this study. This 1is
particularly important because both the exposure status and
the possible adverée outcone may be connected with
difficulty in tracing. Therefore, differences between high
and low likelihood of exposure cohorts in the proportion of
cohort menbers Jlocated eould either obscure a real
association or create an artifactual one. For example, a
potentially highly exposed combat veteran may be both harder
toe find and more likely to have suffered an adverse effect
than an accounting clerk stationed solely in Séigon " with
potentiall} low exposure who retyrned to a business'caréen
in the U.S., If it is easier to locate the unexposed and/or
the unaffected, then any relestionship of exposure and
possiblé édverse effect eoculd be obscured. On the other
hand, if the combat veterap is concerned about his health
and has filed a claim with the VA he may be easier to locate
than the former file clerk who has gone to‘a private
physician for medical care. In this type of situation a
spuriods associatioﬁ night be observed. (The examples given
are deliberately extreme to illusfrate the problem and do

not indjicate any spécific opinion or infeormation on exposure

1ikelihood, or adverse effects from equéuré.)
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Trecing operations are expensive, tiwe consuning and
raey be .coqsidered by =some as invasions of privacy or
breaches of confidentiality. The tracing protcocol detajlecd
here 1s designed to make maximum use of existing military,
veterans, and public record sources first, going on to
specialized data(‘baSes which may'provoke_mére privecy and
éonfidentiality concerns only after tﬁe first steps have
been found unsuccessful. The sequential steps ih the

tracing protocol are detajiled below:

a) Abstraction 6f existing_militéry records of each

selected serviceman in as puch detail as is available from

the record, This information should include: name in full,
including any aliases known through the.record; service
number and/or social security number;. birthdate and
birthplace; sex; 7.race and/or any ethnic¢ identification;
religion; marital status, including date of information,
date of ma;riage if available, full name of spouse and any
address information; next of kin data, dincluding date of
information, full nape of next-of«kin, relationship..to
subject and address; Iparental data - same as next-of-kin;
address of serviceman at indu§tion; address at discharge;
service details, including dates, assignments, Jjob titles,
in service training, medical information, disciplinary
actions; and physicgl description, including height,
welght, eye and hair c¢olor, distinguishing physical
characteristics and any permanent or progressive medical

states,
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These dsta, and any other information founc to be

F

included in the military record and useful feor tracing,
should be abstrzcted onto master coding! f;rms. The forms
should be designed so that 1deﬁtifying_information, such as
naﬁes, addresses and service nﬁmbers will be stored
separately frop service or medicai deiéixs. Liﬁkage can be
maintained 4in the data base management system through
arbitrafy number coding. |

Data specified above fo; extraction have been
selected to provide 1) tracihg rquies (addresses, names of
sﬁouge, kin, ete.), 2) informatiog necessary for tracing
through dsta sources and in data baseé'(birthdate, social
security or serial number, etec.), 3) indicators for further
tracing activity (medical informatioh, - service training,
disciplinary action, ete.), and 4) information wuseful to
verify that the veteran located is the corfect one (height,
~eye color, permanent distinguishing characteristies, eltc.ll).E

Somé members of the selected exposure cohorts will
be *®located"™ at this step; including those who died in
service, those still in Service and those still serving
milit#ry prison sentences. Their identification is direct

and they will be transferred to the study file described in

the last paragraph of (b) below.

LA



b) Establishment of a computer based data manajenment

system ~inceorporating data collected in step one with

3

provisiorn for addition of infeormstion derivec from further

traeing procecures, This syster 1) would provide the basis

for tracing procedures, 2) can be used to provide computer
readable or _hard copy lists of selected subgroups, ordered
as required, for use by agencies or organizations assisting
in the tracing, 3) can keep track of tracing procedures
already used, the procedure currently in progreéé and, Jhen
'appropriﬁte, a success indicator along with status ahd fact
of location of veferan.

To assure privacy and confidentiality, necessary
identifying informetion and thé actual 1location of the
traced veteran should be incorpob;ted in a separate conpufer
file for study use; the actuazl address should not reside in
the tracing file.

¢) Utilization of Veterans Administration records,

411 VA data sources, data bases and benefit providers should
be queried for the nmost recent contact #ith mnerbers of the
two c¢ohorts. Data forms nmust be provided for recording of
the specific contacts, +the most recent location of the
veteran and the date of that information. Records to be
searched include: benefits - such as education, housing;
disability, especially pensioners; medical services; Agent
Orange register; complaints registers; death Dbenefits;

any bther veterans services provided,
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The ordering of these searches should be deternined

both during ern¢ efter the pilot test in consultation with

the VA to maximize the yield of any given search. The

existence of VA data and the file location of that datsa

should be identified'in most cases from the Veterans and

Beneficiaries Identification and Records Location Systen

(BIRLS) file., Other VA computer files may only need to be

searched ccoasionally. Those veterans Jldentified as
deceased in BIKLS can be eliminzted from further +tracing.
The parameters which determine the usefﬁlﬂesé of any type of
VA file such as the date of the file or the type of file
(eg, pension versus educational benerit)'shduld be examined
in the pilot test.

d) Cooperating Veterans organizations: Veterans not

located through steps & opr ¢ above, oOr whose most recent

fdentified location is no longer current, should be sought

' 1

through coopérating Veferans organizations membership or
contact rosters. To avoid privacy problems, the fact and
date of location c¢ould be obtained from the organization.
betual initial contact could be made by the organization

with study contact only after consent by the veteran.
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l

Unit-«related wilitary service organi;ations, such as
the "Big Red One,"™ can be gqueried for locaticn ¢f veterans
eligible for wmembership in the same way as the more general
veterans organizations.

e) Letters to the veteran at the last known address.

This address could be the induction address, the discharge
address, or an address obtained through a, ¢ or d above.
Hhile this letter should be used to locate or to confirm the
location of the veteran, it can also be structured to advise
the veteran of the study, bis selection for participation
and to injtiate the recruitment process by enclosing the
initial contact letters {see Section III B 8). |

The first and second mailings of this letter should
be by ordinary mail. with a prepaid request for notice of
address correction. The third letter should be by certified
mail, return receipt requested. Hon responses ¢an be
referred for field check by study staff 'or by a tracing
agency such as Equifax. Returned mail should result in
further tracing steps.

f)}) A field check should be done in those cases 1in

which mail is neither answeréd nor returned., The first steﬁ
in sueh a check should be by télephone, utiilizing both usual
and reverse directories to obtain telephone numbers., If
this procedure is not gffective, a field visjit to the house
should be made by study staff or a contract organization to

ascertain if the veteran does indeed live there, If not,
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the field check could then be extended to neighboring houses
te gain any infermation possible &about the veteran, his
present wheregbouts, the date of his mogt recent residence
there, ete.

It should be noted that steps e and £ e¢an be
re-utilize¢q as =2 followup for all later ateﬁé resulting in
an address for the veteran, They oan be repeated each time
an address is obtained.

g) Letter to spouse or next of kin. This tracing

should preoceed in the same way as'step e if the spouse or
next~of=-kin address is different from that used in step ¢
for the veteran, and if the veteran has not been located,

h) Motor vehicle operators registration and mpotor

gehicle begistration. - Motor vehigle bureaus in the last

known state of residence, nearby states, sunbelt states and
other states experiencing large populgtion growth should be
queried for operators licence (or vehicle registration)
information 4including address. The computer tracing data
systen should include information on staies'queried so that
inquiry is not repeated. Addresses obtained "should be

verified through step e above.
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i} Petail crecit checks through Eguifax or sioilar

grgerications. hAgzirn, locztions obtzined should be checked

through step e procedures.

J}  8ocial Security Systen checks for last

employment date, disability and retirenent status,

Unfortunately; th? systen for the still employed is
sufficientlf out of date that the Iinfermation dis not
current. It 4is current, however, for those receiving
benefits, and even 3 year old information may be more useful
than 10-15 year old intorhation. ' The information will also
be useful to ascertain employnment record and therefoﬁe sone
measure of stability, bhence locatability.

k) _Internal Hevenué Service feor filing and address

jnformation only, This file is current within one year plus
time to computerize, If the NIOSH waiver c¢an be obtained
for this study, the JIRS files should be one of the first

tracing resources utilized, ie, for those not located after

step 3 above,

1) FBI (and other law enforcement agencies) recoprd

searches, These types of agency records could be searched

for contacts with the selected veterans, present location if
serving sentences or on probation s;atus, nost recent

address and date of information if not,
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m} HNational Death Indéx. While the BIRLS file
should be .virtually complete througn 1981, it is likely to
be less complete in subseguent years because of the recently
enagted law reducing the burial benefit. Thus, f&r veterans
who cannot be located by the above steps, a search of the
National DeathlIndex'should belperformed to.identify deaths
not in the BIRLS file.

lNote that this source should be used only for those
not loczted in steps a-l above.

n) Advertising for whereabouts, particularly in

publications likely to attract the group nof located through
steps a-n above, This group cén be characterized through
information in the computer derived from the ﬁilitary'record
and-the results of the tradiqg steps -and an appropriate
‘advertising campaign developed at that time. Such
advertising could, for instance, take the forn of television
spots, advertisemenﬁs in ﬁajor newspapers or advertisements
in so called underground newspapers. The éiﬁe and scope of
such a campaign would also depend on the number of veteransg
still renaining unlocated, and on confidentiality

considerations,
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&: Subject contact procedures

After the OOL;letiOﬂI of tracing procedures (sec
Section 111 & 7 Tor ¢orailes) the subjects will be identificd
as either & definitely identified and located incdividuzl or
a located 4incividuzl of 2 correct name but with some
uncertainty a4z to whether it 'is _the correct individuzl.
Each subjept identified in either category should be first
contacted by & letter from the coordinating center whickh
outlines the purpose of the study, encourages the
participation of the individuzl and specifies that e
follow-up contact will be made by telephone. A suggested
dreft of this lettér is shown in Figure 2. Along with this
letter from the coordinating center, it would be helpful to
enclose a letter encouraging .partioipation fron the
President of +the United States, i1if such a letter can be
obtained., For any subjects for whon a telephone number is
not available a postcard should be enclosed with the letter
which asks for the current telephone number so that the
individual carn be contacted.

At the time of mailing of the letter, thé individuzal
data collection center c¢losest to the subject should be
notified of the mailing and given the subject's current
addbess and telephone number (if known). Within a 10~14 day
period following the mailing of the introductory letter,
each subject should be contacted by telephone by a specially

trained staff member of the data collection center. This

~-¥
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teff wezber should be familiar with the study so that he or

v .

Lo

-
e

€

carn eanswer questions that the subject mey have adbout the
stucdy. The telephoner should &slso ascertain verifying
infcromation a2t the tipe of telephone contzeot for any
subjects whose identity is in doubt,.

At the time of this telephone contact, the
iﬁterviewer should try to schedule an appointment‘for the
subject to be examined at the data colleetion center, The
intervieyer must be  familiar with  mechanisms  of
transportation in that geographic region tﬁ be able to
essist as necessary in arranging transportation and/or
lodging for the subject. 1In the case of veterans who refuse
participation, the interviewer shduld try to ascertain the
reasons for this refusal and possible ways to overcome the
objections. If the veteran is willing, a shortened
questionnaire should be administered by phone at that time.

| For subjects who return a pbstcarq with their
telephﬁné- nunber, the procedures above Qould be used.
Subjects wne do not return the postcard must be contacted by

field visit, The field visit should be oconducted in similar

fashion and for the sapme purposes as the telephone contact.,
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FIGURE 2
Sugpected Initizl Contact Letter
ﬁear Subject:

As you are avare, meny vetersns who served in South
from exposure to Agent Orenge. The governnent of the United
Statep dis also CBneebned about this problen and has askéd
thet a stucdy be done to ascertain what health effects mnay
have oceurred ffom Agént Orange exposu}e 80 that approprisate
treatuent and coupensation can Dbe prpvided. We  are
conducting thaet study Ffor the govérnment.:

Your rame has been seiected by.a scientific process
to represent veterans who served in South Vietnam. Many of
the veterans chosen we believe not to have been exposedl to
Agent Orange, while many others we believe weré exposed to
Agent Crange. You pmay have been-chbéen'ts represent either
of these groups, As the astiached letter from the President
of the United States indicates, this study is considered to
be of wvital concern to the people of the United States,
particularly the veterans who served in South Vietnan.
Therefore, we strongly encourage your participation in this

study.



In the next few weeks, 2a nember of the exanination
center closest tc your home will czll to explaip thelstudy
t? you §n pore €etzil anc answer &ny queztiont you may have
about your participation.  Briefly, the examination will
consist of a questionnaire which will ask you about your
1llnesses anc hospitalizations, about your reproductive
experience, about your service in South Vietnam, and about a
variety of other questions which may relate to your current
hezlth. WHhether you have been selected to represent the
group believed to have been_eqused to Agent Orange or the
group believed not to have been exposed to Agent Orange, you
will be given the opportunity to express your own .knowledge
about possible exposure of which the study may not belaware.

The = rest  of the examinatioq will consist of‘a conplete

physical examination qith.bloqd; and qrine pesting gnd a

variety of special test_sprocedures_ deéi;ned to evaluate
different body systems.

.. All information which you give in this study will be

kept strictly confidential, to be wutilized only for the .

group analysis of study results. The information will not

be part of your VA records unless so reguested by you, and
will not be disclosed to any government agency or any other
agen?y or individual without your expressed written consent.
You will, of course, be notified pronptly of any abnormality
which is detected during the examination,. If any

abnormalities are found, you will be given assistance 1in
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securding further eveluztion of the probler &s necessary fron
either tie Veterans déuinistration or your private
physicien. You wmey have the results of this exampination
sent to the Veterearns Adninistration or your own privatle
ﬁhysician upon your written request.

Sincerely yours,

IMA Supervisor



G, Quelity concrol

The ultinate value of the results of data analysisc

fronm any study is dependent upon the quality of tng raw dafa
going_intc that analysis._ Potentially d&uazing errérs can
oceur in the data set at any staze of dzta collection, Suceh
errors are frequently the result of misunderstancings, lack
of care in the recording of data or inappropricte
application of individual judgenent. The possibility f{or
errors is particularly strong when pnultiple data collectiorn
centers are utilized as in this study. The coantrol of suck
errors can be achieved throuzh the use of & variety of
techniques, such as rigid criteria for the recruitment and
treining of study staff rpenbers, the éareful standardization
of 211 study procedures, blinding of staff as to the
exposure stgtus of individual subjects, and utilization of
rrocedures for double checking at least a sanple of the work
of staff meobers, Individual quelity control procedures for
ezen of the ceritical steps in the data collection are

discussed in the following paragraphs.



a. Selection ol cohortes

Part of the task of constructing the exposuré
likelihood index will be to select Tfor study those
- situations in wnich the likelihood of exposﬁre to Agent
Orznge can be most clearly documented and those units with
the.most couplete &né cereful records of troop locations and
individuels present. 1In addition, when the actuzl selection
of individuzls for study is =acconplished, the individuzal
.personrel 'réeords (predominantly -froh St. Louis) nust bé
checked with the ‘unit records from South Vietnawm for
consistency.’ Sucﬁ a corparison caq:bq'made by a conputer
prograwn which can be developed during'th; pilot study. This
progrem  would mateh dates and units fromn pérsonnei files
against those fron the South Vietnao ﬁdit records.
Individuals with discrep#nt information in these two files
should be'bechecked'for obvious errdrs'which' wouid expléih
the dischepancy. Further c¢hecking would be necessary to
locate less obvious errofs. If the discrepancy is not

explained by these checks, these 4ndividuzls would be

e¢lininated froc the study.
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b. Recofd abstraction

The basic data sc¢t for the early phases of the siucy
will be based on abstracté of the arrny urnit records from SVi
and the personnel files, Abstreacting should .be dene by
trained;_study staff wenbers who review the records by hand

and record the informztion on standard forms. A sanple of

these abstrects chosen by a predetermined sanpling algoritha

should be rezcsigned to ancther record abstrzctor - for
conplete reabstraction. The abstrezet records fron ezch
gbstracter can be conmpared in a sinple list progran on the
coupute? for any inconsistency. Inconsistencies should be
referred to the abstracting supervisor who éan investigate
the source of the error and bdbring phe error to the attention
of the appropriate abstracter, kny'abstraéter found to have
substantive errors on moﬁe thaﬁ five percent of abstract
forus after two attenpts  at -retraining that individuzl
should not_be retained in this aspect of the study,
Addit19n31 quality control can be achieved threugh
the application of careful standards for recruitnment of
abstrzcters. These criteria should include deronstreated
intellectuzl abilities at a level sufficient fo understand
the abstracting procedures and denonstrated careful and
consistent clerical abilities. The training progrem fer the
record abstracters should include a full discussion of the

need Tfor careful abstracting, the efrect on the study of

errors in abstracting, ianstruction in writing numerals, a
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careful step-through of esch forn to be encountered in the
records, supervised abstrecting of a selected series of
recorés which illustrate the types of forus and potential
proeblens to be encountered in abstracting, and the
independent aostracting of a series of selected training
records which have been 'carefully preabstrzcted by the
abstract supervisor, |
'c.- Trzeing

_ The pripary difficulty which might'be encountered in
fracing is the jdentification of.the wrong individual., This
problem c¢can be minirized by the use of -matching eriteria
utilizing a short series of question responses obtained frono
the potentizl subject at the time of the initial telephone
contact. Informetion which would be wuseful for such
éritebia}include birth date, full name, parents! namés,
Social ESeeurity' nucber or service. number, and unit
assignnent and date in SVN and any distinguishing physical
charzecteristics. A positive match for purposes of
proceecding with recruitrent could bg the determination of
any three of these six data points. The rﬁte of mismatches
detected at the time of exapination should be monitored. If
a mismztceh rate of greater than one percent is detected, the
system should be reviewed to determine the cause of the high

mispmateh rzte.
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¢. Interviews

Ficid eriteria for the recruvitment of interviessrs
and alstandardized training prograr nust be, developed, The
manual us;d by the UCLA Survey Resecarch Center 1s dincluded
in Appéndix J+« The manuals from the University of M;chigan
Survey Research Center (4) and ;hé Public Opinion Center (%)
uay also be helpful. Further information on trazining
procedures and supervision of interviewers can be found. in
the discussions and in the references included in references
¢ trhrough 14 bibliography. ‘The interviewers fron each
exam;nation center shbuld undergzo a two week +trzining
session conducted at the coordinating center. The training
prozgran should include: 1) discussion of the study design,
retionale and procedures; 2) explanation of- tﬁe need for
following exact procedures in conduct orlthe interviews and
recording of data; 3) an opportunity to commeant on the
gquestionnaire and interview procedures in a constructive
manner; and 4) supervised practice interviews of at 1least
five volunteer ‘"subjeets™ (each of the questionnaires so
conpleted should be gone over with the interviewer by the

interviewer training staff).
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Lach glhestonnaire coppleted by the interviewers nmust
be chreckXed by a coder/editor for accuracylané coupleteress;
errors shcould be brought to the attention of the interviewer
and the interviewer supervisor. (If the nupmber of
interviewers in an exanination center is pore than three, an
interkiewer superrisor for that center should be selected,)
The interviewer supervisor should be ' responsible for
retraining as necessary and for releasing intervievwers who
repeatedly are unable to complete interviews accurately. 1In
the earlylstages particularly, and from time to time during
léher stages, the interviewing supervisor should sit in on a
randomly selected dinterview to observe the conduct of tﬁat
interview an¢ the adherence to the expected protocol.

The intervievers nust be kept blind to the exposure
status of the individuzl subject as far as possible. The
guestionnaire has been designed to help maintain bilinding by
placing the exposure questions towards the end of the
questionnaire feollowing the collection of outcome variable

data, A final standardizing technique for the interviewers

should be to train one or more "dunny" subjects who <¢e&n be

scheduled, unknown ¢to the interviewer, for interviews as
study subjects., These individuals should bé treined to give
a predeternined set of answers to be checked against the
recorded answers by the interviewer and in addition they can
observe the interviewer for aspects of the actual conduct of

the interview,



Thg actuzl data in the guestionnezire itself .should
have several gquality conhro; ﬁrocedures aprlied., Severcl
guestions are repeated during the course of the
questionnaire and czn be used to obtain a measure of subject
reliability. Several questions in the guestionnaire ask for
data which is recorded in the personnel records (eg, dates,
units, locstions served 4in SVi). The data fronm the
questionnaire in the personnel record files ¢an be checked
for consistency. If major discrepancies are found a
specially trazined telephone interviewer sﬁould recontacy the
subject to gather zdditional information which can help to
determine the source of the discrepancy.

Validation of medical data in the gquestionnaire will
rest 4in part on the examination programn. For instance, a
report of shrapnel wounds of the leg c¢an be validated by
checking results of the physical exan.. Additional
yalidations should be done of the reported' medical
conditions in the gquestionnaire. Each subject will,
according to the proposed guestionnaire, be asked to sign a2
release of rediczl infornation form ané¢ will be asked for
the naue and address of the diagcnosing physician for all
reported medical conditions. The diagnosing physician in
the case of sll diagnoses of interest to the study should be
sent 2 questionnaire asking for the details of that
diagnosis and, bf course, for verification of that

diagnosis. Each subject will also be asked for the name and



zddress of his reguiar physician. This physician should be
sent a genertl questionnzire which asiks about ﬁedical
conditions and which dincludes a 1ist of éonditions ef
interest to the study. The Iusé of this general
questionnaire alonz with the specific gquestionnaires to
reporﬁed' diagnosing physicaps would allow the estimetion of
‘both under and over reporting of conditions.

e, Coding and editing

The individuals doing codingl ;nd editing of
questiconrnaires, including the validating questionnaires froxz
physicians, should hsve the sane .standardizing procedures
for recruitkent and tréining as for the record abstreacters
in Section b above, In addition a random ‘sample of five
percent of the guestionnaires should be recoded and reedited
by a separate coder-editor and any discrépancies brouéht to
the attention of the supérvi;or. |

f. Physicesl exauination

The physician or physicians 4in each examining
center, to be assigned to this study, should be selécted for
their interest and abilities in physical diagnosis. These
physicans mnust be kept blind to the exposure status of the
subject being examined. All selected physicians should be
given a 5 day training course at the coordinating center or
the examination center for the pilot test. This treining

course nust enphesize the necessity for carefully

standardized conduct of the physical exaw and must review in



detail ezch exapmination procedure. The examiners manuzl
(15) developéd by the Australién study tezi. should be
valuable for developing this training program. The treining
program should also include the independent examination of
several trained T"dunny"® subjects so that inconsistencies
among physicians czn be detected and discussed.

The actual conduct of the physical exeamination c¢c&n
be standardized by the wuse of the standard physiczl
exanination form, The form includes a specific checkoff of
all normal  parapeters. This requirement should help to
ensure that all éxam procedﬁres are, 1in fact, followed.
Each physicél exauination form nust be reviewed by a ¢oder
and editcer for completeness. Any detected inconplete
sgctions, apparent errors or inconsistenciles on the physical
examinatioh forrms should be brought to the éttention of a
supervising physican fron ﬁhe.coordinatin; center. The sane
dumny interview subject used to check -on the interviewers
can also be wused as a check on the physician exanination
procedures., This individuzl czn be moved fom site to site

to assure intersite consistency.



g. Leboratory tests

Laboretory tests represent souc  of the Loct
objective ovutcoue data to be pgathered in this stud&. To be
of maximal velue, however, they wnust: be very carefully
standardized. All laborztory procedures which can be done
at a central ;aboratory, ie, those not affected by tinme
delays Dbetween collection and analysis of the speciuern,
should be performed 2t a centrzl laboratory. This procedure
would at least ensure conparability for analysis of
specinmens collected form different examining centers, In
addition, a randon five percent sample of all laboratory
specimens should be sent to the laboratory in the form of
plind split samples. This would allow the czlculation of
reliability or repeatability of the procedures, The
laboratdriés of the Centérs for Disease C;ntrol. or another
stendard laboratory as appropriate, should‘be brought into
this study for validation of the study laboratory
procedures, This validetion should consist of the regular
subnittal, as subject specimens, to the study laboratories
of standard specimens analyzed at the reference laboraztory.
The results from the study laboratory would be conpared for

aeceuraecy to the value from the reference lébofatory.
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For those procedures which nust be done in the
laborztory of the examiping center, the laboretory personncel
should be carefully trained by a reference laboratory in a
standard procedure to be followed, Wherever possible, the
specimens of the randop % percent sample should also be
submitted to the exanining c¢enter laboratory as bling
sanples for reli;bility testing, along with Known or
standard specinens for those tests from the referenée

laborztory for validity testing.



bh. Key entiry

ey entry of data should be done wusing an edit
progran besed on a daeta manhzgement prcgramming system such
as SAS, BANIS or SIF., This c¢an be done by'trained key entry
operators on site (either throuzh terrciinals linked to &
central coaputer, Fr onto a local compatible conputer with
portable output rezdable by the central computer) or by
study staff at & central conputer facility{ Centralized
data entry would be much easier to supervise. Verifyihg
should be done at a 100§ level. Hon matches should be
referred to =2 key entry supervisor. Unaccébtable error
rates {ie, greater than 1%) following retfaining should
reguire reﬁlaéement of the key entry ope;aior. Part of the
training of interviewers, coders and editbrs éhould inelude
instruction and'p}abtice'in nuperal and character writing.to
rexove. one pajor source of key entry error..

i. Conputer editing

followin; ke} entry and verification, data must be
conputer edited for zacceptable values of variables and for
cross-variable inconsistencieé and incompatibilities, Such
problens should be printed out and referred back as
necessary (key operator, coder, interviewer; exaniner,

subject) for resolution,
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10. Data llanagenent

Tpe data managerent protecol for & study of this
size and cost i1s a cerucial factor in the success of the
Project.' It inciﬁdeé study oontrol, data capture designes
and documents, establishment of dzta bases, quality control
"and preparation for analysis. The phases of data nanagenent
necessarily parallel +those of the protocol as 2 whole and
are divided, here, for purposes of discussion as follows:

z. exposure Jlikelihood index+ developrent angd
identification of exposure groups

L. fidentification of individuzls in selected
exposure groups

¢c. location of individuals

d. recruitment, scheduling of exapinations

e, dnterview examination, follow-up advisories

f. collection of validation wuaterial

. @analysis

h. notification of assuned exposure status and
sﬁudy results

These are several general principles and assumptions
underlying this proposed data management protocol. 1) Ve
assume that data management operations will be bazsed in a
central conputing facility equipped with a large scale
main-frame computer such as the IBl 3033. :Hi;h hundreds of
variables on at least 12,000 subjects, data base managenment

and data analysis would bDe impractical on a smaller
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conputer. " The couputer should be equipped uith the
appropriaﬁe peripnersz]l egquipuent and system 4iuncluding the
capacity to interzci with remote,'uon-hard-wired.terminal
_entry. 2) There will be a primary data base managepent
systen euployed such as RAKIS II. (RAMIS II 4is =
proprietary product of Hathematipa, Inec, Prinéeton, EdJ). A
description of features of RAMIS II fron the 1980 version of
" the Users Manual is included in Appendix K. Another systen
incorporating these features could be substitnted; the
;Tollowing discussion of data management 1s-predi§ated on the
use of a system equipped to handle hierarchical files with
maintenance of logical relationships among data files and
elements,logging of data transactions and the potential for
access of non RAMIS files. 3) Data will be manipulated as
little as possible prior to conputerization. #) Self-coding
data capture documents will be used as fully as possible.
5) The data nanagement system must be c¢apable of updating
and editing the data base files. 6} The data managenment
systen mpust be capable of linking the various files frou
different dzta sources. 7) The data ﬁanagement system nust
be capable of limiting access to different files to those

individuals with a need to know.
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Iff any of these assunptions are not appropriazte for

- the [facility designzted for the study, certain adjustunents

will then be needed in tné prcteocol in terms of developing
IBL conpatibility, designing and uriﬁing data Dbase
‘managenment programs or adapting this protocol to other
existing systens, ete.

In the following discussion, sections a_ through f,
the wuse of the computer in assisting in data collection is
discussed. Becauser of the large sauple size and the
eomplicationé- involved 1n'determining a, sample frame, this
compdter use is advisable.

a, Exposure Jikelihood index development and

identification of exposure groups, Muceh of the necessary

deta for this activity already exist in conputer readable
form in the HERBS tape. Additional data on helicopter
spraying acetivities, ground spraying, herbicide storage and
air or ground accidents involving Agent Orange must bé
identified and computerized by location and date of exposure
to match the HERBS tape format.

After identifiecation of high and 1owl time~space
areas in SVN, ¢ompanies operating '1ni the 'specified
tice-=2pace areas should be i&entified. Locationzl data fronm
these companieé should be conmputerized witﬁ time and space

coordinates,
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The tine~space files of exposure and c¢oumpany data
tnc.id be conpered to assign dey~to-day exposure likelihooas
for the conpanies. (see Section III B 3 above).

‘ Identification and inspection of the existing krn?
records is reguired before appropriate data capture
documents c¢an be developed, Ve recontiend that deta
managenment specialists with the study pbserve the military
infernation specialists as they locete the needed
information so as to develop instruments that will capture
the needed information - minimizing both hanmpering the
abstractor or slowing the computerization process.

b. Identification of individuals in selected

_exposure groups. Company records, including morning reports

and operation report lessons learned, gtc., for companies
selegted will have to be reviewed for pefsonnel acquisitions
and losses, both temporary and permanent. Hemes and service
or social security nunbers should be computerizgd,‘along
with Idaies and character of listed eveﬁts farrivaa,
departure, leave, illness, MIA or KIA, etc.) rélevant to
presence or a2bsence in the arez at a specific tinme. These
data should be linked to the data file from step A above for
each individual and hié exposure czlculated Dbased on his
presence and his company's daily eiposure index. After
calculation of the index for each person, individuals should
be ranked by exposure likelihood and identified for

» follow~up or exclusion as per study protocol.



basi¢ cozputer file of persons selected to be

followeg] should be created at this step, and used as the

base fil® throughout the study. This fi;é should include
name, Ser or social security number, time in company anc
exposure lik index.
A second fi of day~by-day exposure levels and
dates should also ‘be maintained on all persohs identified
for follow=up. This {file should be linked later to the
questionnaire inform obtained on exposure so that
coasparison of assumed and|[perceived exposure can be made.

¢, Location of indiv The basic file creeted

in B above should be used to ident .individuzls to be
located, Tracing procedures are detajledlabove in section

III B 7. The computer data management system should be used

to direct the tracing procedures to be used} Lo keep track.

of procedures which have been used, to record|the outcome of

‘tracing and to transfer located individu: into  the

appropriate files for follow=up:

1) Located free-living - recruit for interview and

exaninzation
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'2) Located irn institution - sppropriate foliou up
¢epending on nature of dinstitution (the computer con
identify these for huuan.decision)

3) Located, gdeceased =~ follow up [for available
medical records. .

411 locatifnal findings, dincluding acceptance of
loss to fbllow, up should be transferred back to the basic
file (B) as provisional endpoihta {located, 1living) or =as
finzl endpoints (deceased, unable to follow).

These subfiles. can be wutilized and mnodified as
information is received from 'funther,=procedubes and
activities,

Inroﬁmation for the location procedur;s should be
sathered as described in the training section (III B:.7).
The St. Louis records will provide.the' major gquantity of
this information.whiﬁh should be abstrscted onto sélfhcodins
forns., - The design of these nmust be based on both the format
of the files and the custonary procedures in using those
files in the St. - Louls center. (Heithér "part of this
Aecessary information is available to us at this writing.)

The information to be abstracted is specified in section III

B 7.
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These data should be traznsferred to the conputer.

file crezted in B, The cowuputer can then scan the materizl

znd direct tkrhe next appropriete ste;gi in the searching
strategy outlined above, RPesular gpdates of searches
underway should ‘be available, as should inforpation on
levels of success at each step, nuzgber of gtéps necessary to
locafe, ete.

The outcone of each step for ezch individuzl should
be entered into the computér.record as itibecomes available.

Ihdividuals successfully ﬁqaced,.should be entereﬁ
into the appropriate follpw-ub sub=-file. X |

d. Rfecruituent, scheduling of exapinations,

intervieus. The follow-up sub-files developed in C above

b

should be used to direct recruitrent and scheduling.  The

closest exanmining fability should be-idéntified’for eatch
individuzl, an¢ that site notified to proceed - with
recruitizent and: séheduling. The file on each individuel
should be kept open;and thé site queried on a regular basis
until recruitnent is completed and the exaﬁination scheduled
for conpliant individuals. Refusal or dezths =hould be
noted 4in. the recruitment file and trensferred back to the

-basie file as an endpoint achieved.



Following scheduling of examination, sites should bLe
gqueriea regularly, using & sysitenm like the reports
preparction system of Ralil$ II, wuntil the examination is
completed and deata received at the centreal facility. After
information 1s received, the individual should be
transferred to the next file, with information on the
completion transferred back to the basic file B &

provisionazl endpoing,

e. Interview, examination, follow-up advisories.
The interview and examinﬁtion schedules are'déscribed.and
included'in section III B 5. Tﬁe forms are designed to £e
selchoding insofar as possibdle. Inforrmation frou these
forms can be key entered centrally or through remote on-site
tefmina1s, utilizing a systeﬁ like ihe.nécord Managenent
Systen of RAMIS II. In the piiot study other methods of
dzata entry such as key punching or oﬁtical seanning could be
investigated. 1In the case of key entry, the use of smart
terminals with self-prompting entry and editing routines
should also be investigated. The _choice of entry systen
from cards, direct 'disk entry or tape should be evaluated
separately for each major soufce_of data. This management
systenm should monitor intake; and entry should be 1005

o 4
verified (or reentered) to assure a mininum error level.
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Progracs pust be developed and linked t¢ the dzia
Lanagexzent systen to didentify incividuzl respLintes  op
findin;s or patterns of responSes or fiqdings_uhich require
followw~up. These prograns should be developed in
collaboration with clinician menbers of the coordinating
center &t the start of the étudy so that they are responsiﬁe
to the group béing exanined, VA resources and good current
medical praetice,

f. Collection of validation naterial. In the event

that follow-up is required for reported health events not
Qerified in_the exaﬁination proecedures or for ascertainument
of time of initial diagnosis of a disease entity, individual
records can be identified for such follow-up. The need for
follow-up should -Ee cbmputérl assisted. Agéin;'beribdic
quer}' of the examination ~center should be made until
follow-up is either cbmpleted or dedlﬁfed to be inpossible
to complete,

The initial data capture form for these follow-ups
should be a letter to the physieian or hospital requesting
specifics on the particular event and/or date of interest.
As the Study progresses, c¢omnnon areas of inquiry or common
diseasgs nay energe; specific. data forms can then be

developed.
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&+ Analysis. & major function of successful data
nenagenent is to preserYe'anc.present the data for arnzlysis.
The fully linked hierarchiczl files will ©De available. on
each individual, (rom his 1likelihood of exposﬁre to
validation of his childhood esthma. Clearly, this is too
;ong, too complex({and too detailed a file for most analytic
evaluztion, The data management system should permit the
3ele§tion 6f subsets of variableé, of values within
yar;ab;es, and/or of individuals according @ to recérd
oharacteriétics for wuse 4in specific analyses. These data
subsets can be created as neecded according to specifications
for individusal analyseé. These data 5ubs§ts nust, be
directly accessible by a variety of statistical packages
such as BUDP, SAS or SPSS. |

h, Notification of assumed exposure status _and

study results. As noted in the section on notification (III

B 14), there is an obligation to advise the participant of
the results of the study and what they wuight nmean to hin as
an individual. Part of this notifidatipn would inelude his
likelihood of exposure, and part might depend on responses
and findings in the ihterview and exanination. fhe computer
based data management system should allow determinatioh of
‘an individuezl's report content. Personalized reports can be
ordered fof all participants; or for those determined to be

at some designation of "high risk®™,
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11. Data analysis

tnalyvsis should be carried out in a series c¢f steps
designed 1) to identify the presence of missing or suspect
values, 2) to evaluzte the reporting bias present due to fhe
participant's perception of his Azent Orange exposure, 3) to
investipgate which statistical methods are most appropriate
for analysis, #) +to confirc the comparability of the hign
likelihood of exposure and low likelihood of eiposure
¢ohorts, ahd finally 5) to determine whether there exist
diseases or indicators of bad health assoc¢iated with high
exposure to Lgent Orange.

a. Quelity of Data and Manarcenpent of lissing and

Unrezsonable Values

The first step of analysis should be to assure that
the data gathered are of the highest quality possible.
Errors can occur at any of the steps between record location
and putting the data into machine readable form. Several
techniques that are easy to implement are available to
detect these errors. The data must be screened for internal
consistency. For example, several questions on the
interview schedule require consistent answers;' The results
of laboratory examinations and the ppysical exanination
should provide additional opportunities for checking the
internal oconsistency of data ocollection. In addition,
reported diseases and conditions can be compared with the
information obtained fron the attending or current

physician.
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The data nmust be screened for missing values and
values which are either lower or higher than is reasonable.
Whenever possible, these values should be replaced with data
. from one of the other data sources {(entry, service and
discharge records; vital statistics; interview schedule;
medical history; { physical examination; and/or laboratory
test results).

Information on the same facteor obtained 'from
nultiple sources should be conpared. Inconsistencies should

be reviewed without 'knowledge of the status of the

individual and & technigque established whenever pbssible for .

resolving inconsistent information.

b. PRelationship of Partjicipant Reported Exposure to

Lpent Orange and Health CQutcowes

A major coﬁceﬁn in this study is that individuals
will know their exposure category and, therefore, will give
biased responses (either consciously or unconsciously) based
on that suspected exposure. There are four groups of
individuals for whon health outcomes can be cowmpared which
nay provide an estimete of the amount of bias resulting fron
suspected exposure to Agent Orange. The high lJikelihood of
exposure cohort will contain individuals who report exposure
to Agent Orange and individuals wh¢ do not report exposure
to Agent  Orange. Likewise, the low likelihood of exposure

group will also contain individuals who report or do not
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report. exposure to Agent OCrange. Health outcoues czn be
conpared (as described ©below) for these feur groups.
Comparison of findings between those reporting exposure but
not verified to have exposure with those verified to have
had exposure but not reporting exposure would provide an
estiméte of the apount of bias present due to the
pafticipants perception of his exposure status.

¢, Statistical Methods Applicable to This Study

Univariate descriptive statistics using major

packaged statistical routines c¢an be applied to all dzata.
These deseriptioﬁs include simple histogran plots,
box=-whisker plots, &and common sumpary neasurements for the
variables of interest, Comnonly available packages such as
BIDP, S8SAS &nd SPSS can bg used for these descriptions as
well as for later analyses suggested by the results of the
descriptive statistics, These should include both
univariate and nultivariate techniques. Discrete data
(reasured on nominal and ordinal sceles) can be analyzed by
sinple chi-square analysis and by log~linear analysis. For
interval (continuous) dsata, logistie regression analyses can
be used with a dichotomous outcome. The appropriateness of

the logistie model cah be exanined by using goodness of fit

¢riteria.
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d. Conparability of Cohorts

The validity of the historical c¢ohort design is
dependent‘ in large part on the assﬁnption of comparability
of the two cohorts with different exposures. Although the
two cohorts will  hopefully Dbe chosen in a panner to make
them as sinilar as possible on all important measures except
exposure, it 1is extrepmely important to look for any
differences that pight affect the apparent relationship of
exposure to health outcomes.

L first step 5h6u1d be to compare the response rates
between the two cohorts, Some information ﬁill be available
fron entry, Sefviée and discharsé records for
non-respondents. rUsing information ffrpm .these Bsources
compabisons between respondents and non-respondents within
each cohort can be made, |

Demographic characteristics such " as yezars of
_ eduoatipn, faéher's income, and characteristics of childhood
residence should be . carefully studied to see if  any
differences between the cohorts emerge, The two cohorts
should also be conpared for the prevaleﬁfe of diseases or
conditions present before entry into ﬁhe military service,.
-Other characteristics which should be studied include ﬁhe
prevalence of famllial diseases or conditions, exposure to
hazardous materials (inciuding herbicides) outside of

Vietnam, and type of military service including years of

service and distribution of ranks.
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Behaviorsl differences carn algzo be exziiced. For

¢rinrie, trhe cchorie cin te e::pagéf with rezpect to hesith

’jhabits suckh a3 sroking, drinking, vee o©f zarijucra, &nd the

practice of the seven hLeclth hadits associatsd with gooa

health status and longevity (a3 cutlined by Breslow) (16),

if the <ata on these habits prior tc Victran service czn be
relisbly obtained,

Statistical technigquet fer these couparisons can
incluce log=linezr analyesis and logistic regression, which
can point oudl pre-existinz variadles .that are 2sscciated
witk or can be used as predictors for exposure to Agent
6;zngc. For exanple, usirn: exposure vorsus non-expasure &as
thc ovLtone varisble, a lozisztie regression can hélp to
dgteruine if any differences exist boetueen exposure to Agent

ﬂbrén;c and denographic characteristics at enlistsent.

e. Factors or Outcones Aasgoceisted with Arent Orange

Exposurae

The Dbehavioral characteristics discussed above
chould £l180 be exanined in the poste-exposure tine periocd,
Fu}ther analyses of association between Aa;nt Oraage
exposure and health outcones nay need t¢ be stratifiaed or
a&justed according to cohort differences in these

chaoaracterisatica,



} nuober of health outcomes can be cxemincd, Ttese
include the presence of sgpecific diseazer or conditions, the
resultz of psychologic testing, the results of 1laboratcry
tests, the perception ol generel heelth and the current
ocoupational status. The search for hezlth outconés can be
either adjusted for or stratified on any differences found
between the two cohorts,

The screening procedure for investigating the
relationspip of specific diseases or hezlth conditions with
exposure to Agent Oranse should ineclude a screening of all
hezltnn outcomes solicited, Speecial emphasis should be
placed on looking for differences in prevalence of diseases
or concditions reported 4in the literapure to be associated
with Agent Orange exposure. Careful consideration should be
given to confounding factors which mizht decrease the
likelihood of obtaining statistical significance for 2 true
difference. |

One set of the statistical analyses should wuse =a

discrete outcome variable (presence or absence of disease).

Here either & logzistic regression or 2 log-linear analysis
cath be used to deternine relationships between sexposure and
disease. When some or all of the independent variables are
continuous, the logistic regression should be the method of
choice. When ali variables are categoricai either technique
can be used, although the 1log-linear anlaysis is nore

appropriate for studying general relations among all the
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variables. Any factors found to be iqpoﬁtant in the study
of the conparability of the two cohorts can be forced intc
the eguztions, The others can be entered or deleted in a

stepwise fashion. This wmethod should point out which

varizables are most strongzly associated with disease and

keepslthe set of variables wused as concise as possible.

While life table methodg are counonly u;ed in lonzitudinal

studies, they were designed for, and are appropriate to,

situations in whieh the outcome variable is common. The

mejority of ocutcome variables in this stud§ are too rare.for

meaningful use of life table techniques. If there is
- '

interest in sone fairly common outcome such as rate of

divorce post~discharge, for exawple, lifeltable analyses

could be useful.

Much of the laboratory data will prbv;de continuous
variables which can be stucdied for differences between the
cohorts. For these variables mnany classieal statistical
procedures are available'including sinple t-tests end their
non-paranetric analogues as well)l as multivariate tests for
_studying ;yndromes rather than single outcones, Other
teehﬁiques-that can be uséd to study interrelationships
anong variables include factor. analysis and principal

conponents analysis. These can be used to desceribe the

relationships and to avoid multicollinearity problems,
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Conparison of laboratory te#t r%sulfs mey indicate
carly ¢henges which have not yet been_ expressed as
cliniczlly cdefinable diseczse. Paramete}s which can be used
to estinate differences in the nmental well being of the two
cohorts include cémpanisons of th; scores on the
psychological scﬁles, the results of the perception of
genercl hezlth questionngire and eomparisoﬁ of the currcnt
occupational status of menbers of the two cohorts.

_Significant results found in any of the preceeding

: 5
anzlyses should be checked by closely examining the
univariate results and by deteraining. whether the effect
exists in subgroups of the sanples. Final presentation of
tke data should include explanations understandable at

different levels of statisticzl sophistication,

', Estimated Sensitivity of the Study

Finally, the 1level of probability of observed
differences should be noted. For those conditions for which
a difference was noted but which ¢id not reach statistical

significance the probability of being able to find a

differepce;, given the prevalence of the disease or condition

and. the sample size of the population (taking dinto

consideration age, etc.) should be made. All reporting of
levels of significance should take into consideration the

effect of nmultiple comparisons on the same populations.
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12. Sampple size

Although the actuazl avallable numbef of subjects for
the two exposure tohorts cannot be determined until the work
on the exposure likelihood index can be conpleted, the
sample size requirements for various possible outcomes can
be estimated and an optimal sample size chosen. Figures 3
and % have been drawn to indieate'neéded sample sizes to
distinguish between two proportions Pj (for low exposure) and
P,(for high exposure)with a fixed risL ratio of Py/Py =2 or 3
respectively. (That is, the outcome is twice or three times
as common, respectively in one éxpo&ure likelihood grbup than
in the other.) These ratios were chosen to be répresenﬁative
of the lower levels of risk which might be seen, and
therefore, to represent the most cohservative sample size
estimates. We feel that, given the potential for
misclassification in this study, risk ratios of less than 2
should not be considered. Figures t and 2 also utilize a
fixed alpha of 0.01 (probability of a type I error) and a
one-sided test of Ho:P)sP,with h1=n2=n. 'The horizontal axis
of each graph represents the Plor incidence expected in thel
low exposure greoup while the vertiéalﬂaxis represents the
sample éize needed for each group. Each line in the graphé
represents a different level of beta, the probability of a
type 11 error.h In other words, each line of Figure 3, for
example, gives the needed sample size for a given beta for

an alpha = 0.01 and a risk ratio of 2. Figure 4 gives the

sample sizes for a risk ratio of 3.



We <¢hose the alpha level of 0,01 beczuse of the
potential expense of the study and because the serjiocusness
of the guestions to be answered dictate a high degree of
certainty before results are declared significant. The
" sample size was computed using the arc-sin transformation
for variance stabilization,

2

2 (ZI-B + Zl_a)

(2 arcsiq/Pl -2 arcsin/PZ]2

nes

LemEShow;.Hosmer and Stewart (175 have shown that the above
sample size. foroula brovides a close'épprdximation to the
exact resulté for very smalll-brbpoftions although it is
knowkn to underestimaté. n somewhat for larger proportions,
The sample sizes given in'Fisurés 3 and &4 #reh those ﬁeeded
for a test of equality of proportions when a simple randon
sampie is taken from each group. For'P1'= 0.1 the necessary
sanmple size to detect a doubling in the risk (P2/§l= 2} with
95% power is less than 400 in each group (for tripling, less

than 120). BHBence, the plots do not extend beyond 0.1 on the

hdrizonfal axis.
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Using the 1incidence of an outcome variable of
interest one can rea2d froro the graph the necessary sémple
size for & desired level of beta. For instance, if one were
interested 4in a cowmparison cof total moptality, which in the
general population represents a level of'someuhat less than
1%, to detect a doubling (lePlz 2) of total mortality with
a beta of 0.05 (or a power of 95%) one would need
approximately 4,500 subjects in each group. If on the other
hand one were interested in a cancer which might occur at a
level of about one in a hugdred_thousand (st 10"%, a sample
size of about 1.5 miilibn per group would be required to
detect a tripling (% /Plz 3) of the f;te,wiph 95% power.

The exapmples above are based o8 a compariabn of
yearly iacidence. In. a follow~up study such as this, one
can use the cumulative incidence over the follow=-up period.
Assuming a group of initially 21 year old men followed for
about 12 years, one would expect (from U.S. life tables) a
cumulative " mortality of about 2%. PFrom Figure 3, then, a
sample size of about 2,300 would-be needed in each group to
detect a doubling in risk at the specified levels of alpha
and beta. Likewise in this follow=-up period the cancer with
a yearly diancidence of one in a hundred thousand would have a
cupulative incidence of a little over one in ten thousand

4). To detect a tripling of this incidence at the

(Pl = 10
specified alpha and beta, one would need (from Figure &)

about 150,000 veterans per cohort. 4s a final example, if

109



. b
OnLE wWere 1ngerested in & disease with a yearly incidence of
about one in one thousand, the expected cumulative incidence
would be approximately one in &a huncdred (Pl =10-2). A
sample size of about 4,500 per group would be regquired to
detect a doubling in the rate.

As can ﬁe séen, when the graphs are plotted on
log~log paper, the 1lines are "parallel"™ (have constant
vertical distance between them) and almost straight for
P1<0.01. If other lines are desired, they can be plotted
very simply after calculation bf 3 or 4 points wusing the
fermula given above. -
| The graph§ can also be used to eétimate the effect
that practical constraints on sample size would have on the
poweriof the study. Using.asain the example of total yearly
moertality, if the avallable sample size were 2,900 per group
instead of 4,500, the power would decrease from 95% to about
80% (the beta would increase from 0.05 to 0.20). Again, if
in the case of the cancer the sample size available were
500,000 ber group instead of 1.5 million, the power would
drop from 95% to 50%.

The effect on power of being forced to accept a

smaller sample size than recommended can be summarized in

the following table.

110



TABLE &

Avallable

Sample Size as a ,
% of recomnernded Power
100% 955
95% : 93.9

90 : g2.5

85 | 90.9

80 89.9
75 86,7
70 84,0

65 80.9

60 17.3

50 68.5

40 57.3

35 ' 50.9

This table holds for ejither risk ratios of 2 or 3 and is

derived directly from the arcsin formula:

where I 1s the fraction of the recommended sample that is

actually available and y is the resulting power,



These sample size estimates do not take into account
non-résponse and diminution of respondents due to
ihsdf?ﬁci&nt:data, errors in collection, etc., They also do
not take dinto #ocount the wuse of multivariate analyses.
Therefore, they should probab;y be increased by at least 20%
'to ensure that the final humbef of qsable participants is
auffiéient.

Given these sample size considerations, we reconmend
a sapple size of not 1less than 6,000 per cohort, This
cohorﬁ size would be sufficient, after losses from the
cohort, to detect at the reconmended levels of alpha
and beta a doubling of the risk of a disease with an expected
yearl& incidence of one in one thousand in the low exposure
cchort, With 6,000 men per group it should be possible to

detect a tripling in the total canger incidence

(approximately 30/100,000 yearly incidence, all males,

age 20=-29) even with some non-ascertainment.,

112



- 40°

n (Sample size needed per group)

1121

Figure 3, Sample size needed per group, by frequency of outcome, to detect

doublmg of rlsk
107: L RELL] R | LR BLERELLE] | LI RN ER]] L) FYrrrrm L] L) lll’?
5 5
g .05 -
[ 50— i
10° , A0 |
s 203N
1055' 3
i Basedon o = .01, R /P, =2, 1
10%F Hp Py =B, Hy: B > B =
. Each line represents a level of 8 :
g {1- 8 is the power of the studyl. ]
1035' 2

0% 10 1073 1072
Py |

10



112ii

- Figure 4. Sample size rieeded per group, by frequency of outcome, to detect
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13. Organization

-Exagt specificétion of the organizational structure
¢f the study requires. a decision on wh?thér the Veterars
Adpinistration or sone independent'contraetor will conduct
. the study., The mejor factors in this decision appear to be
greater efficiency and lower cqst for a vh run study on the
onhe hand, and serious questions about veteran participation
and belief in the uitimate results, if Ehe Va gonducts the
study, on the other haﬁd. The VA has béen accused of having
a vestsed interest in a negative study outcome. Some
important data, particularly on véﬁeraﬁ haftiéipatibn, can

be gathered in the pilot test of the protocol, We believe

thet the VA hospitals can be utiiizéd as examination centers

with an independent coordinating cenﬁer”responSible for the
conduct of the study and the data analysis. We outline in
this section an organizational structure for ihis approﬁqh.
The proposed structure would incorporate the éost savings of
a VA study with the generally higher cfedibility 6? an
independently run study. . If, after the pilot test, it
appears that the veterans will not accept examinations at Vi
hospitals, the examination ceﬁtera will have to be
cﬁntraeted. Prohablj the best approach would be to identify
well established and recognized non-university elinies which
could perform the exaninations., These centers would have
the recognized expertise and may be nore 1lilkely to

participate in a project in which they would have little or
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no opportunity for. publications than would a university
center,

For purposes of cost reduction, adyantage should be
taken of the largg number of regionally‘located VA hospitals
for selectgon_of examination centers. The centers should be
ckosen to enéure a geoghaphic distributibn such that rno
veterzn is required to travel nore than{ﬂ aours to resch &
center, In addition, &s many of the centers as possible
should alSo be university medical center affiliated
hospitals.- We feel that the Air Foﬁce.approach of having
only one examination center would be impractical for this
study bhecause of the expecte@'much larger sanple size and
the resﬁltant en@rmqus transportation and housing costs;

In each hospital, a minimum staff-must be designated
to perforn &ll study examination procedures, Designation of
2 dedicétedﬂstaff will ensure better standardization of

examinations and data collection, The minimum staff must

include the following: a physician, a neurologist

eonsultant, a nurse, one or more laboratory technicians

capable of performing those tests done at the examining
facility and a trained interviewer, Depending on the size
of the expected veteran population to be examined at each
center, additional staff can be designated to the study as
necessary. Back-up staff in czse of illness, vacations,

etc. should also be designated and trained.
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Subject participation in any such study is enhanced
by enzuring plezsant surroundings and pronpt ﬁttentio&.
Therefore, in each center a specihl staff wmember must be
hired or dedicated totally to the study to serve as an
examination coordinator. This individual should be
‘responsible for greeting the veterans, ensuring that they
are pronptly exanined and ensuring that all laborzatory
proeedures_ are perforued _in a coordinated and efficient
nanner, o veteran should be required to wait for any
portion of the éxanination for morefth;n 15 minutes. in
smaller centers, this person can also be responsible for
collecting, checking and forwarding to the study
hezdquarters all data collection forms. 1In larger Qentefs
an additional staff mwmember _would be reqﬁired for this
function,

& c¢oordinating center should be established by
contract to¢ 2 well-respected research ' organization with
proven epidemiolgiec expertise inciuded in the permanent
starf. This group must have total authority over all study
personnel including those in the examination centers. The
coordinating group should be headed by an experienced
epideniologist and an experienced manager, At a wpinimunp,
this group should also contain: a statistician in charge of
data nanagement, an individual in charge of veteran tracing
efforts, and an individual in charge of examination

standardization procedures, Each of these individuals will
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reguire 3 support staff. The sirze of the support staff will
depend on the ultimate sample size and other intangibles,
such &g the difficulty encountered in tracing. These other
factors should be identified in 'the pilot test of the
protocol.

| ”The coord%nating center should be responsible for
all subject identification and tracing. They can delegate
to the examining centers the actual contact and scheduling
of the individual subjects. The coordinating center should
also be presponsible for: i) ensuring propef coordination of
the exapining c¢enters, 2) ensuring standardization of data
collection procedures, 3) oolleciion, coding, cleaning and

panagement of study déta. 4) analysis of study data, 5)

notification of centers if abnormal examination findings are

discovered, and final notification of veterans of
appropriate study results.

An independent scientific overview connittee wight
also add to the eventuzl credibiiity of the study. This
comnittee could also oversee the conduct of the pilot test.
The nenbership of this committee, 1f established, should

include: at least one eninent epidemiologist, at least one

eninent statistician, a physician specialist in physical

examination procedures, a specialist in e¢linical 1laboratory
procedures, a data mpanagement expert, and an expert in
questioanaire design a&and 'administration. The connmittes

should neet on a regular basis with the senior members of
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the coordinating center te review progsress of the study,
Such mee;ings should be held quzarteriy at & pinimur, 2ngd
probably more brteh at the beginaing of the study. The
operating budget o¢f the oversight c¢omuittee should be
sufficient to allow nembers to travel as needed to various
examining centers or to0 the coordinating center to feview

study procedures in progress. Care must be taken to ensure

that the oversight conmittee has sufficient funding td

properly serve 1its function of independently assessing

compliance with the protocol.
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14, ﬁotifiéation of subjects

Ve believe fthat individual subjects Should L
{nitially uhaware of their exposure status according to the
study definiiidn and of the possible anticipated outcomes
because of the possibility of conscious or uncohscious bias
on the part of ihe participants and/or the interviewers, In
addition, _tpe implications of possible exposure will not be
understood wuntil the  completion of the study and -the
analysis of study 'results. Ve -belié}e; therefore, that
notification of the participants of their assuned exposuré
status should be reserved un;il the completion of the study.
At that time the individuals should be notified of their
expdsure status and &lso be given infeormation on the study
results and the possible implications of their exposure.

The nore 1mmediat§ gquestion is that of significant
illness or Iabnormality which may be discovered during the
examination period and which is unknown to the individual
'(i.e.,.is unreported in the medical history). The examining
physican should be responsible for notifying the participant
of any aﬁnormality found at the tine of the examination.
This physician should also be responsible for checking all
laborztory :esults perforned at the exawmining hospital,
notifying the participants as needed and encouraging

appropriate follow-up.
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4s outlined in the section on data managerent, the
/ data fron each exgcination' (incluqing the ecentrally
performed 1laboratory ;nalyses _whieh should be reported
directly to' the coordinating center) shoﬁld be keypunched,
entered 1n£o the computer and checked for gcouracy and
eonaisteﬁéy within one month of the tipé of examination,
The data fron each individual should then be checked for
abnornal findings. Any identified abnormalities vhich were
unreporiéd in the medical history should then be reported
fopediately. to the individusl exapining center. This would
allow the center to follou-ub any abnormalities they might
bave missed or &sbnormalities found in the ceatrally doﬁe
laboratory analyses. The coordinating center responsibility
for notification of the examination Eenters should ré#t with
& designated physician who will review the reeor@s of #ny
individyal with an 1identified abnormality. 'Hhile the
exauining centers will have the responsibility for the
direct contact and roilow-up with individual subjects, the
ooordinaﬁing center should be responsible for oversseing the

notification to ensure tkat it is properly accpnplished.
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15. PFPilot testinz of grctocol

A study of the size, conmplexity &nd 5robab1e cost of
this proposeq study should no£ be done without adeguate
pilot testing. Pilot testing has several pu;poses: a) to

test the overall Tfeasibility of the study and of the

1nd;v1dua1 conponents of the study; b) to revise and refine

the' study procedures 8o as to maxizize the quzlity of the
dzta to be collected and the efficiency of the study
operations; and ©¢) to estimate the costs of the oversll
study operation and of individual study conmponents including
identification of conpromises between cost and data quelity
whichk may be mnecessary. Pilot testing should include
selection of high anc low exposure cohorts anc, therefore,
should only be conducted following the satifactory
developront of an exposgre likelihood index.

The pilot test should include testing of all foras
and procedures necessary for the final study. This can be
done on a 3sapple of men identified in the exposurs
likelihood 4ndex. We recommend 200 nen fron the high
likelihood of exposure group and 200 wmen from the low
likelihood of exposure group be exapined. This nunber is
not based on considerations of conparison of out cone
measures SsSince outcome measures should not be conmpared in
groups in this pilot test, The sanmple ajize, however, is
adequate for oconparison of differences in tracing or

participation retes and is 1large enough to ensure a

1

0



reasoneble, likelihcod of didentifying major problers which

[

4

might. be en es5, any problen affecting more than

about 5% of the subjecy population,

The U000 individuea should be cheosen randomly frou

they potential. subjects 1N each exposure likelihood group
(2001 per groupl and should hen be t;aced and contacted
acco ng to lprotocol procedure given in sections III B 7
and III H 8. We recommend the simu application of a
variety [of the wost pronmising tracing prope y dinecluding

a sezrch [for fapily members, particularly parents], the wuse

of Veter fdministration records and the IRS rédords. By

such sinultdneo applicati%ﬁ of tracing methods to zll

pilot test subjEGtE, the procedures with the highest yield

and least ¢ost can e identified and the best tracing
protocol can be estazblishe |

be invited to an exanination

¥he subjects shoul

enter {0 undergo all exa procedures as detailed in

ection [II B 5. A single exanina center with excellent

ranspor and nearby housing |facilities should be

b

elected. The entire progran of staf iraining can then be

pilot tested as wel

eveloped and While the use of a

ingle examina center would have hi transportation and

ousing. costs, t concentrated effortl on a single center

ould provide the bes test of study procedures without

having to deal with intércentély variabilitihn

1zl



The data should be recoréed on the developed draft
stucy forms and ¢oded and managed according to the
procecdures recoubended in that section, Final coding
schemés and cooputer entry formatting should be completed
after examination of the collected dazta when the range anc
nature of the :fspﬁnses are known and the final content
decided upon. Thé data analysis should consist of data
screening, search for outliers and wmissing wvalues and
appropriate wunivariate analysis. The cost af eac¢h

procedure, the freguency of non-traceéble individuals, the

freguency of nonparticipation and the frequency of wmissing

data or nonreporting for each study variable should be

estimeted.

Upon completion of this pilot phase, it should be
possible to refine the protocol to eliminaﬁe'collection of
data which occurs too infrequently to be of further' value
and to refine study procedures to account for problems
;dentified in the conduct of the pilot study. 1In addition,

it should be possible to estimate the ultimate cost of the

full study.
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We recomnend that the overzll results of the piloet
" study be reviewed to decide on the merit of continuvin: with
~the full study, In particular if the proportion of
untraceable 3dindividuzls is greater +{thaen 20% 4in either
cohort, or if there is a difference of wore than 10% in the
.proportion traced in the two cohorts, We recomuend that the
full study not be done., Likewise if the rate of refusal to
participate among veterans is more than 20% of those traced,
or there is a differential in refusal rate of greater than
104 between the two cohorts, the study would be unliikely to
be successful. These criteria can be applied independently.
Overall, a combined non-traceability ‘and refusal rate of
greater than 30% ob a differential between the groups of
greazter than 15% (ie, it should be possible to collect data
on at least 70% of the members of the cohorts with a spread
of, for instance, less than the difference between 707 in
one group and 85% in the other group) should be considered

riteria for not proceeding with the full study unless a

olution to this problem can be identified, Decisions abqut

he cost -of the study will depend upon the avallability of

esources.
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16, Tinetable
After acceptance of the protocol, selection of the
coordinating ceﬁf@ﬂ. hiring of staff and receipt of security
clearances, we estihate the timetable as follows:
a) development (of the exposure likelihood index - 12
sonths
b) selection of cohorts - 6 months
c)‘pilot test
planning (concurrent with b)
conduct - 3 months
analysis and revision of protocol = 6 months
d) full protocol |
selection of examihing centevs'fconcurrent with ¢)
hiring and training staff - 3 moﬁths
tracing and recruiting subjects
and conduct of exams - 24 months
anaiysis - 12 months
" This represents a total of 5 1/2 years fronm
acceptance of +the protocol o conpletion of the final
analysis. It should be noted that the conduct of the full
protocol is expected to take 3 years. The rest of the tiue
will be needed to complete necessary preliminari steps
including developing the exposure likelihood 1ndex,
selecting the cohorté for the study, hiring and training

staff, pilot testing the study and revising_the protocol as

necessary.



17, ‘Future follow-up of subjects

Ve have, not designed a specific protocol for the

future tpl of vete? who participate 4in this

study further follow=-up is

propose A decision on

warrant shoul .eonpletion of proposed study and

other stu underway. At a mininufg we reconmpmend

that regula follow- for mortality be co . This

could be dond fairly iﬁex , although not |totally

accurately b of exclusions) from the syste

yearly query of thg National Death [Index. Much addi

information could! be gained by ) alzso obtaining the deat

certificates so thab the distributiod of causes of deat

could be examined.,
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