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Supporting Statement

A, Justification
}. Background

During tbe past several years, a large number of Vietnam veterans
have come to bhelieve that tbey have an unusually high frequency of certain
illnesses. Much of their concern stems from presuwed exposure to Agent
Orange, and to dioxin, a contaminant present ip Agent Orange. (Dioxin has
been demonstrated to be carcinogenic and teratogenic im laboratory animals).
In addition to cancer, veterans have complaivmed of other adverse health
effects including neurologic disorders, reproductive problems, and
infections. Unfortunately, there is little objective evidence regarding the
health of Vietnam veterans relative to other men of similar age.

In recognition of this lack of informwation, Public Law 96~)51
(Attactrent 1) required that the Veterans Administration (VA) conduct an
"epidemiologic” study of U.S. veterans to assess the possible bealth effects
oi exposure to herbicides and dioxin during the Vietpsm War. Public Law 97-72
(Attachrent 2) expanded this mendate to include the study of other
environrental exposures which may bhave occurred in Vietnam. In Jasuary, 1%83,
the responsibility for design, conduct, and analysis of studies responsive to
these lows was transferred from VA to CDC by an Interagency Agreemwent.

2, Purpose

A mwajor concern of Vietpam veterans is that they are at high risk for'
2 variety of diseases., The cavse of this putative bhigh risk is generally
suspected tn be exposvre to Agent Orange and other herbicides, btut there is
also concern that there may have been other factors incidenta] to Vietpam
service which conferred an increased visk. Collection of pecessary
information oed performance of CDC's proposed studies should permit an
assessment of the validity of both the general and sowe of the specific
concerns., Wirhout these studies the veterans' concerns camnot be addressed
ard the Congressional mandate cannot be fulfilled.

This submission is for an "Agent Orange” (A.0.) Study, a "Vietnam
Ezperience” (V.E.} Study, and a “"Selected Cancers” Study (Attachment 3,
Frotocols). The Agent Orange study is a cohort study designed to try teo
deterpire whether or not the health experispnce of Vietnem veterans exposed to
Agent Orange differs significantly from that of Vietnam veterans not so
exposed. 1his study will ipvolve three coborts of some 6000 wmep each. Two of
the cohorts will be drawn from a random sasple of cowbat battalions which
served in the TII Corps tactical area of Vietnam in 1967-68. This location
and time represent an area and period of heavy Agent Orange use,

A third cobort will be selected by a different wethod. Areas for
which there 1s no evidence of herbicide use prior to 1969 will be identified
and a 1ist of units which served only in those areas during 1967-68 will be
corpiled. From tbis list a sample of units will be drswn and subjects for the
third cohort will be selected from that sample.

The Vietnam Experience Study will involve two cohorts of 6000
subjects each. It is designed to evaluate whether veterans who served in
Vietnam sre at greater risk for certain adverse health outcomes than are theivr
counterparts who served elsewhere. Selection of subjects will be based on
review of systematically chosen personnel records located at the 5t. louis
records center. Both cohorts will consist of Arwmy first term enlistees or
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draftees who served in the non-officer ranks between 1966 and 197}, The first
cohort will be those selected individuals who served only in the U.S. s0d
Vietnam; the second cohort will be comprised of three groups: 1) service in
U.S. only; 2) service in U.S, end Europe; 3) service inm U,5. and Korea.

A random subset from each of the five study cchorts will be selected to
participate in medical, psychological and laboratory evaluation, The goal
will be to complete examinations on 2000 men per cohort.

The Selected Cancers Study (SCS) is a population based case cobtrol
study desigoed to determine whetber men who served in Vietnam are at increased
risk of developing soft tissue sarcoma, lymphoma, liver, and nasopharypngeal
cancer. Cases will be men with birthdates 1932-53 and identified with one of
the selected cancers from July J, 1984 to June 30, 1988, Cases will be
identified and interviewed by cooperating Surveillance, Epidemiology, and End
Result (SEER) Centers. These centers are population-based cancer registries
sponsored by the National Cancer Institute (NCI). Controls will be selected
by tbe random digit dialing wethod and matched to cases by age, sex, and
race. Interview of controls will also be performed by the SEER Centers.

Subjects in all three studies will be interviewed to collect
pertinent ionformation. For the Agent Orange and Vietnam experience studies,
this will include: sociodemographic data, medical bistory, environmental and
occupational exposure informaetion, and wilitary history. In addition to these
elepents, participants in the Selected Cancers Study will be guestioned
regarding fanmily bhistory of cancer. A.O0. end V.E. study interviews will be
conducted by telephone, and will be supplemented by in-person contact shovld
pilot testing indicate that participation 1s suffering because too few study
subjects can be reached by telephene. All SCS interviews will be conducted
face to face. Estimated response time for esch interview is one hour per
subject. :

3., Toforwation Technology

CDC proposes that & "computer assisted telephone interviewing" (CATI)
system be employed. The quality control advantages provided by such a system
serve to reduce respondent burden by speeding administration of the
questioonaire and eliminating call~-backs because of interviewer failure.
Furthermore, by its nature telephone interviewing is less intrusive than is an
in-person technique. The ipn-person technique was chosen for the Selected
Cancers Study because the SEER Centers are familiar with that approach and the
logistics of establishing a CATI system io multiple sites are unmanageable.
Such an approach would also be extremely expensive.

4, Identification of Duplication

The United States Air Force has recently completed a cobort study of.
the air crews and support personnel involved in eerial spraying of Agent
Orapge in Vietnam ("Operation Ranch Hand™). This study will provide extensive
data regarding health effects resulting from exposure to Agent Orange.
However, neither the exposures nor the personnel involved in the Air Force
study are representstive of the ground forces which are the focus of CDC's
proposed studies., Furthermore the Air Force study made no attempt to
investigate the health effects of the general "Vietnswm Experience.”

In December, 1980, the Veterans Administration (VA) contracted for a
"Review of Literature on Herbicides, Includipg Phenoxy Herbicides and
Associated Dioxins.”™ The report on that review was delivered to VA iv
September, 1981, Volume I of that report (“Analysis of Literature”) stated
that a gap in existing information existed in that: “Human health effects
from use of defoliants in Vietnam have not been systepatically docurented.”
The Agent Orange Study proposed by CDC 1s designed to belp close this gap.
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The questions of adverse health effects stemming frow the general
experience of service in Vietnam as well as possible excesses of soft tissue
sarcoma and lymphoma among Vietnam veterans bave not been previously addressed
in a seientifically rigorous fashion. The “"Selecied Cancers” and "Vietnam
Experience” studies proposed by CDC represent the first efforts to answer
these questions and fulfill the Congressional wandate to conduct epidemiologic
studies of environmental exposures which may have ocurred im Vietnam.

5. Use of FExisting Data

Existing data cannot be wodified to completely satisfy the
requirements of the Agepnt Orange, Vietnaw Experience, and Selected Cancers
studies. In the case of the Soft Tissue Sarcoma and Vietnam Experience
studies, as previously stated, the data simply do not exist. Regarding the
Agent Orange Study, most of the date bearing on thls question are drawn from
occupational settings, and mogst reports and studies of workers exposed to TCDD
(dioxin) are descriptive. Additionally the age/race/ethnic composition of the
groups of factory workers exposed is not comparable to that of American ground
forces in Vietnam in 1967-68 and the extremely heavy exposures experienced in
incdustrial accidents are not typical of the exposures of ground troops in
Vietnam. 7The Veterans Administration has been evaluating Vietpam veterans for
signs and symptoms of adverse health effects attributable to phenoxyherbicide
and dioxin exposure. Data collection began as the “Agent Orange Registry” in
1¢78. Any veteran who was concerned about the bhealth effects of Agent Orange
could report to a V.A. hospital for a complete medical and exposure history,
pliysical exami{nation, and selected laboratory tests.

By September 1983 over 110,000 veterans had been evaluated and supmary
results had been published by the V.A., Although the quality of the evaluation
received by this extremely lsrge group of veterans is not in question, the
data from the VA Agent Orange registry are not suitable for CDC's
epidemiologic study because the sample was self-selected. In order for CDC’s
study to be valid, a random sample mmust be evaluated to assure that results
are not affecred by selection bias.

6. Swall Business

Dats collection will involve only individual subjects and controls
selected according to the sampling procedvre described in section B of this
justification; no portion of the collection effort will involve small
businesses or gimilar entities,

7.  Consequence of Less Frequent Collection

The data collection proposed herein 18 a one-time per subject effort;
follow-up of these study and control groups 4s expected to include medical
examinations of a randomly selected subset of subjects and periodic
ascertainrent of vital status of respondents. Vital status determipations can
probably be accomplished by mesns of existing records systems,

8. 5 CFR 1320.6

It will be necessary to compensate the participants in the medical
examinetion component of the study for their time, if we are to achieve 2
participation rate high enough to produce valid results, The examination
itself will require at least two days, snd way well extend into & third.
Travel to and from the examination site will require one day each way; thus
the average time commitment per subject for examination will be 4~5 days.

The length of time involved makes it impossible to schedule
examinations entirely on weekends or other routine "off days,” and mwany
subjects will have employment which does not provide paid time off for
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purposes such as this. Further, the number of subjects involved (10,000)
makes it impractical for the Government to try to make dndividuvalized leave
arrangements for each participant. The only option available to prevent the
nedical examination from being a prohibitive fipancial burdep on the less
well~to-do participants (thus producing a biased sample) is to pay a stipend
to each participant,

The Air Force ip its Ranch Hand II Study compensated its participaots
at $100/examination day, and succeeded in attaining a participation rate of
95+%. Participation at a similar level is highly desirable, especially when
one is trying to detect rare events (e.g. certain forws of cancer). If CDC is
to hope to approach the participation rate achieved in the Aivr Force study, it
is clear that some similar compensatory arrangement will be required.

9. Comsultation '

In developing this submission, CDC has had a number of “outside™
consultations, These have included scientific reviews and contacts with other
interested parties, principally vetersns groups. In May, 1983, scientific
reviewers were sent copies of the study protocols and invited to comment as
vere representatives of several veterans groups. In addition to the protocel
review, CDC has conducted update briefings with veterans' representatives.

The last such briefing was on August 31, 1983,

The following is a list of scientists and veterans' representatives
with whom CUC bhas worked.

a) tcientific and/or Government Reviewers:

1. Agent Orange Working Group
Science Panel

2. Boward W. Ory, M.DB.
Deputy Director for Research, EPO, CDC

3. Richard Dicker, M.D.
Medical Epidemiologist, EPO, CDC

4, Dave Culver, Ph.D.
Hospital Infections Program, CID, CDC

5. Claire Broome, M.D. _
Chief, Respiratory & Specizl Pathogen Branch, CID, CDC

6. Richard Remington, Ph.D., Chairman
Vice President for Academic Affairs
University of Iowa
Iowa City, TA 52240

7. Margit Bleecker, M.D.
The Johns Hopkins Medical Institutes
School of Rygiene and Public Realth
Division of Occupatiopal Medicine
615 North Wolfe Street
Baltimore, MD 21205
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18.

George L, Carlo, Pb.D,

Epidemiology, Health & Envirommental Sciences
1803 Building

Dow Chemical U.S.A.

Midland, MI 48640

Neal Castagnoli, Jr., Ph.D.

Department of Chemistry & Pharmaceuntical Chemistry
University of California

San Francisco, CA 94143

Theodore Colton, Ph.D.

Boston University School of Fublic Health
800 East Concord Street

Boston, MA 02118

Mr, Frederic Halbert

12150 Banfield road
Delton, MI 49046

George B. Hutchison, M.D.

Harvard University School of Public Health
677 Huntington Avepue

Boston, MA 02115

Patricia King, Esq.
Georgetouwn Law Center

600 Kew Jersey Avenue, N,W,
Washington, DC 20001

lewis Kuller, M.D.

Dept. of Epidemiology

Graduate School of Public Health
University of Pittsburgh

130 DeSoto Street

Pittsburgh, PA 15261

Claire 0. Leonard, M.D.
1445 Wilton Way
Salt Lake City, UT 34108

John F. Sommwer, Jr.
The Apmerican Legion
1608 K Street, N.W.
Washington, D.C. 20006

Mr. Theodoxe P, Sypko

Veterans of Foreign Wars of the United States
V.F.W. Memorial Bulilding

200 Maryland Avenuve, N.E.

Washington, C.D. 20002

Mr. John F. Terzano
Vietnam Veterans of America
329 Eighth Street, N.E,
Washington, D.C. 20002
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26.

Mr. Monte €, Throdahl

S5r, Vice President, Environmental Policy Staff
Monsanto Company

8060 N, Lindbergh Blvd.

St. Louis, MO 6316¢€

H, Michael D. Utidjian, M.D,
Corporate Medical Director
American Cyanamid Company
Waype, NJ 07470

G. Comstock, M.D.
Johns Hopkins Medical Institutes

k. Hoover, M.D.
NCI
R. MOBSDD, M.DU

Rarvard University

J. Moore, M.D.
NIEHS

P, Sartwell, M.D,
Formerly of
Johns liopkins Medical Institutes

Io Js 531ik0£f, M.Do
Mt. Sivai Hospital (N.Y.)



b) Veterans' Representatives

1. Mr. John Sommer
The American Legion

2, Mr, John Terzano .
Vietnam Veterans of America

3. Mr. Fred Juarbe
Veterans of Forelgn Wars

4, Mr, Charlie Thompson
Digabled American Veterans

5. lewis Milford, Esq.
National Veterans Law Center

6, Mr. Fred Mullen
Paralyzed Veterans of America

7. Mr, Noel VWoosley
Am Vets

8. Mr. Jack P. Garver
American Red Cross

9. Mr. Wilburan Long
Blind Veterans of America

10, Mr. Frank Weil
American Veterans Committee

11, ¥r., Dick Gallant
Miiitary Order of the Purple leart

12, Mr. Dick Johnson
Non—Commi ssioned Officers' Assoclation

13, Mr, Max Beilke
National Association for Uniformed Services

Comments, recommendations, and criticisms received from reviswers
are addressed in the fimnal version of the study protocol.



10. Confidentiality Assurance
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The Acting Director, National Center for Health Statistics, delegated

te the Director, CDC, the following authorities under Title III of the Public
Ilealth Sexrvice Act, as amended, as they pertain to the epldemioclogic and
statistical responsibilities assigned to CDC.

Section 304 of the Public Nealth Service Act (42 U.S.C.

- 242b), as amended - General Authority Respecting Research,
Evaluations, and Demonstrations in Health Statistics, Health
Services and Health Care Technelogy to collect information
through health statistical or epidemiological activities, where
such activities of CDC are not duplicative of other activities
of the Department, and when the Director, CDC, determines that
the authority to give assurances of confidentiality based upon
Section 308(d) is necessary for the successful conduct of these
statistical and epidemiological activities,

Section 306 of the Public Health Service Act (42 U.5.C. 242k),
as amended -~ National Center for Health Statistics, to collect
information through health statistical or epidemiological
asctivities, where such activities of CDC are not duplicative of
other activities of the Department, and when the Director, CDC
determines that the authority to give assuraoces of
confidentiality based upon Section 308(d) is necessary for the

successful conduct of these statistical and epidemiological
activitiles.

Section 308(d) allows an assurance of confidentiality to be
authorized for the protection of identifiable information about
individuals or establishwents,

Approval to give study participants assurance of confidentiality
(Attechment 4, Confidentiality Assurances Statement) under these authorities
has been requested from the Director, CDC, Verbal approval to assure

confidentiality has been given; a copy of the formal authorization will be
forwarded oo receipt.

11. Sensitive Data

Much of the data to be collected in these studies can be considered
sensitive. Questions will be asked regarding race, religion, legal
difficulties, employment problems, fertility problems, and il1licit drug use.
Race and religion information must be collected, because some conditions of
interest (e.g. cancer) are not randomly distributed with regard to these
factors. Questions about legal difficulties, employment problems and 1llicit
drug use are necessary because veterans groups have suggested that these
conditions are in excess smong Vietnam veterans; that contention must be
evaluated. Finally, informstion about fertility prodblems is required because

increased rates of infertility and birth defects have been attributed to Agent

Orange exposure,



expenses 1n excess of $73,000,000 over a period of four years.
borne by the Veterans Administration, and outlays are projected in the

12, Cost to the Federal CGovernment

11

Conduct of these studies will involve both "in-house”™ and contract

following amounts* for the categories shown.

Object Class

l.

2.

3.

5.

6.

8.

Personnel

Travel /Transport

of Fersons
Employee Travel
All Other

Irans.'(things)

Cowmo/Utilities
{& other rent)

Printina & Repro.
Contracts
Supplies & Mtls.
Equipuent

Totnl

#*#in Thousands

No direct costs will accrve to the study participants.
will be scheduled at times that do not conflict with the particular

1984

$3,000

300
60

30
50

25
10,576
10
25

14,076

1985

3,150

315
20

30
60

50
19,320
10
15
22,970

1986

3,300

330
15

10

60

50
19,320
10
15

23,110

Costs will be

1¢87 Total
3,040 12,490
275 1,220
10 105
10 80
50 220
30 155
9,660 58,876
10 40
1= 70
13,100 73,256
Interviews

respondent 's work, and participants in the medical examination component of
tte study will have no out of pocket expenses for travel, lodging,
The exemination

subsistence, or incidentals associated with the examinatioon.

itself, of course, will be free to the participants.
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13, Respondent Burden

The Agent Orange and Vietoam Experience studies will iavolve 30,000
respondenta (5 cohorts, 6000 subjects per cohort). It is anticipated that 85X
of individuals falling into the sample will be locatable and that 85% of those
people will agree to interview. Thus, a sample of 8350 subjects will be drawn
of whow 7100 should be locatable and 6000 of those interviewable. Average
contact time 1s expected to be about 55 minutes. Contact with refusals will
be brief (£ 10 minutes) while complete interviews may require one hour or more
depending upon the extent and complexity of responses.

Interviews will be conducted by telephone on a one time per
respondent basis. At least two thousand subjects per cohort will be selected
randomly and asked to participate in a thorough medical and laboratory
evaluatfon. Individuals falling into this subset will be contacted & second
tire to secure their participation in the examination phase of these studies.

Burden hours for the Agent Orange and Vietnam Experience are projected as
follows:

1684 1985 1986 1587
Hours 6,000 10,000 10, 0G0 4,000

The Selected Cancers Study will involve approxirately 1300 cases and
1300 controls; average interview time for both cases and controls will be one
hour, However, the fatality rate for soft tissue sarcoma is quite high, and
it way be nacessary in some cases to collect inforpation from next-of-kin
instead of thr nffected wan, 1In these situations data collection would be
limited to rclatively simple items such as whether the man served in Viegnaw.
Ttus, next~ol-kin interviews will be extremely brief.

Since the cases of interest are those occurring from Jely 1, 1984, to
June 30, 1988, respondent burden, for both cases asnd controls, will be spread
over four years. Interviews will be conducted by telephone on a one-time per
rvespondent basis; distribution of burden hours is expected to be as follows:

1584 1985 1986 1987

650 650 650 650

Total burden hours for all three studies ave:

_1984 1985 1986 1987

Hours 6,650 10,650 10,650 4,650

14, Changes in Burden

At this time there is no cause to expect changes in the estimate of
respondent burden. Should field experience suggest an ipcrease or decrease,
2o amended estimate will be submitted.
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15. Project Schedule

CDC will prepare cowprehensive reports of the findings for each of the
study phases; ideally, major findings will be published simultaneously io
peer-reviewed medical journals. Contingent upon necessary funds and positions
being available, the following timetable is proposed for the three study phases:

1. May 84 -~ August 84: Sample selection & pilot testing for

Agent Orange (AQ), Vietnam Experlence
{VE), and Selected Cancers (SC) studies.

2. October 84 - January 86: AO, VE, and SC main study interviews and
exams ,
3. Jenuary 86 ~ March 87 : Complete AO, and VE main study

interviews, exams, and mortality data
collection, Report findings.

4, March 87 - September 87: Report SC study data.

B, Collection of Information Employing Statistical Metheds

1. Respondent Universe

The potential respondent universe for the Agent Orange Study includes
all non-officer single term enlistees and draftees who served iov the Army in
111 Corps in Vietpnam in 1567-68., The Vietnam Experience universe is all
non-officer cingle term enlistees and draftees who served in the Army during
the period 1966-71. The universe for the Selected Cancers Study is all men
with 192%~14%%3 birthdates who reside in 10 or more SEER areas (NCI, 1981).
The protable areas are: The states of Conpecticut, Hawali, Iowa, New Mexico,
Uteh, and the Commonwealth of Puerto Rico; and the metropolitan areas of
Atlanta, Detroit, San Francisco and Seattle.

huwhers of potential respondents, sawple sizes, and participation
rotes are displayed in tables 1<V below,




I, Agent Orange Study, Interview Phase
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Universe = 200,037% (individuals; lst Term Army, Non-Officer, 1967-1968)

Cohort i1
Full Sample (#) 8350
Locatable (& 85%) 7097
Interviewed (@ 85%) 6032

1I. Apgent Orange Study, Clinical Phase

Cohort #1
Full Sample (#) 2410
Locatable (@ 100%) 2410
Examined (G 83%) 2000

I1I, Vietnam Experience Study, Interview Phase
Cobort #1

Full Sample (#) 8350

Locatsble (@ +5%) 7097

Interviewed ((; 85%) 6032

1v. Vietpam Experlence Study, Clinfical Phase

Universe = 12,064 (interviewed subjects)

Cohort #1
Full Sample (i) 2410
Locatable ({(100%) 2410
Exsmined (G &3%) 2000
V. Selected Cancers Study
Universe = 2,481,000
Cages
Total (4 years) 1228+

*

Colort #2
8350
7097
6032

Cobort #3
8350
7097
6032

Cohort #2
2410
2410
2000

Cohort #3
2410
2410
2000

Cohort #2
&350
7087
6032

Cohort #2

2410
2410
2000

Controls
1800

Value wags derived by applying the percent of "all Army” assigned to

Vietnam in 1967 (18%) and 1968 (21%) to the total number of inductionms
and first enlistments in those years; 489,389 in 1967 and 533,082 in

1968.

Intuitively one would expect "first termers” to be more often

assigned to Vietnam than thelr percentage of “all Army” would indicate;
however, no data are available with which this supposition cap be

evaluated,
*%

cancers In selected SEER areas.

Estimate based on rates of sarcoma, lymphoma, nasopharyngeal, and liver
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2. Data Collection Procedures

CDC proposes to limit this study to draftees and single term
enlistees in the non-officer ranks who served in the Army; selection will be
further limited to those who had only one tour of duty in Vietnam. Exclusion
of officers is based primerily on a desire to make the groups as homogeneous
as pessible with respect to pre-existing demographic factors which could
influence health. In addition, the inclusion of officers might require
substantially increased record review to assess herbiclde exposure potential
(see below) because ¢f multiple tours of duty in Vietnam.

Exclusive focus op veterans of the Army is chosen for several reasons.
1he Army had a much greater proportion of draftees than the other services and
it is felt that it is important to include substantial numbers of them in the
study. Use of draftees will probably mske achieving a balance on such factors
as training, wilitary occupational specialities, and pre-existing demographic
factors easier, Inclusion of substantial numbers of draftees is also
motivated by a desire to try to make an assessment of the possible assoclation
between volunteerism and health. (However,such an assessment may not be
possible if a large percentage of enlistees joined the Army because they felt
that the draft was inevitable.,) CDC proposes to exclude the Marine Corps in
part because its men were mostly volunteers and in part to limit the amount of
records review required to select study subjects (the reasons for this will be
better appreciated after the selection process is described). In addition,
the AAO1F har worked wmost extensively with the records of the US Army, has
becore rost familiar with them, and feels most confident about their quality.
Moreover, the Air Force did not keep records which allow the daily
geographical placement of personnel, aad there were rather limited numbers of
Navy servicewen who were stationed on land in the Vietnaw theatre. Even
though all study participants will be wales in the non-~oificer ranks who were
in the Arpy, it 1Is likely that the results will be useful in making inferences
about all wen who had similar ground exveriences and possible herbicide
exposures in Vietnam; the same may be said sbout females if there are no
sex—-specific aoffects.

As bas been noted previocusly, there will be three cohorts of men chosen
for the Agent Oraage study. The first two cohorts, which will differ with
respect to the likelihood of exposure to herbicides, will be chosen from IT1
Corps (zn area where herbicides were used extensively) during tbe same perilod
of time, 1967-1968. This will be done in order to make the two as similar as
possible with regard to the nature of their service ‘experience —— similar with
regard to, for example, type of terraln, indigenous diseases, and intensity of
coxbat. To enhance the possiblity of including soldiers who may bave been
exposed to herblcides, the men included in these first two coborts will be
selacted exclusively from combat battalions., Since these two cohorts will be
chosen from an area where herbicides were extensively used, there is potentizl
for exposure misclassificetion (i.e. some of the supposedly unexposed veterans
way in fact have been ip contact with bherbicide). The third cohort will
therefore be chosen from an area where there is good evidence that there was
no usage of herbicides, According to the staff of the AAOTF it will probably

not be possible to derive this third cohort exclusively from combat
battalions. ‘
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Selection of veterans to be included in the first two Agent Orange study
cohorts will be done by a multi-step review of military records, beginning
with the selection of a geographical area of consideration and ending with the
choice of individual soldiers. Since many of the proposed procedures are
untested, modification may be required after pilot study assessments . In
summary, the steps required are:

1) select a geograpbical area and time of interest - these will be
IIT Corps and 1967-1968

2) determine which of the battalions stationed in IXI Corps in 1967-1968

_ have acceptable records

3) choose 2 random sawple of 50 battalions (250 coapanies) from awong
all battalions with acceptable records

4) abstract selected cowpanies' locations on one randomly selected day
of the week for each of the 104 weeks in 1967-1968 '

5) using the "Herbs” and “Services Herbs"” tapes, score the herbicide
encounters of the 250 companies on the 104 days

6) rank the 250 companies with respect to their herbicide encounters

7) choose men for the "likely exposed” cobort frowm companies at the top
of the ranked list and men for the “likely not exposed” cohort from
those at the bottom of the list.

The rationale for theses steps is presented below.

In ovder to limit the amount of records review required, the first step is
to restrict, on the advice of the AAOTF, the geopgraphical area of
congideration to III Corps and the time period to 1667-1968, This time period
and area was velected because of a variety of factors, including the nurber of
Panch Hand wissions, the relatively high Jevel of TCDD contamination of the
Agent Oraonge used then, and U.S. troop strength, which was st its pesk., The
AAUEF has dJetermined that there were about 110-120 Army combat battalions
stationed in III Corps duvring that tire (usval battalion sireogth was 1000).
The records of the companies attached to these battalions will serve as the
major source of informetion about troop locations.

The second step in the selection process will consist of a review of GSA
documents to ascertain which battalion records appear to have unaccepteble
time gaps (if paps appear ip battalion records it may be possible to
supplement them with division and brigade level records, and this will be dene
vhen fezsible). CDC does not feel that it is necegsarily wise to exclude a
unit simply because some of its records are missing —- units with missing
records could have had more or less exposure to herbicides than ualts with
complete records, Therefore it is proposed to apply the following criteria
regarding records quality: i1f a battalion has more than 30 contiguous days of
absent records or an aggregate of more than 60 days absent records for the
time period 1967-1968, the unit will be considered unsuitable for inclusion in
the study. If very few units are found to have gaps of this wagnitude it is
possible that wore stringent criteria can be used. For each of the combat
battalions located in III Corps in 1967-1968, the AAOTF will summarize: the
condition of the records as indicated in the GSA documents,
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The third step will be the choice of a random sample of 50 battalions (250
corpanies) from among those which are judged suitable during the second step.
Step four will involve abstracting from company records (or battalior records,
if necessary) all locations recorded for the selected companies on each day
for each of the 104 weeks during 1967~1%968. These two sampling steps will be
done ir order to limit the quantity of records review required, but it should
be sufficient to provide a reasonable estimation of the range of herbicide
encounters, CDC believes that this is an important issue -- at this point the
frequercy and nature of troop herbiclde encounters is largely a matier of
conjecture (aside from the work done by the AAOTF with 2 Army battalions). As
noted tefore, the records available will pever permit an unambiguous
assessment of exposures, but this approach will help to place a frame of
objectlvity around the issue, at least for men in Army combat units in III1
Corps in 1967-1968.

In step five, CDC will check the selected company locatisns against the
locations of herbicide applications as recorded on the “"Herbs" amd “"Services
Herbs"™ tapes. The "Herbs” tape contains computerized records of Ranch Hand
rnissions (time, place, type and amount of herbicide). The National Academy of
Science report (1974) on the effects of herblcide usage in Vietnam contains a
relatively limited assessment of the accuracy of these records. CDC finds the
results of this dnvestigation encouraging, but doubt about accuracy exists in
sore quarters today. CDC has requested that the National Academy make
available Lhe resuvlts of other checks which were done at the time, and to look
into the posxibility of further accuracy checks, The “Services Herbs"” tape
primarily contaions records of non-Ranch Hand herbiclde applications (eg, base
perineter sprayings). This set of data has been put together by the AAOTYF
fiorw a review of a variety of wilitary records; the degree of completeness of
the “Services lerbs"™ data set is unknown.

The nurber of unit encounters with herbicide applicetions according to
these data sote will be tabulated by at least three systems. The first of
these systems will have geometrically progressing scores or weights for
various space and time distances and the second will have linear weights. The
aggregate scores for these two systems will be basad on the products of the
tire and gpace scores. The third system, a variant of one proposed by the
Deparirent of Defense, will simply count the number of encouoters which are at
distances of less than 3 days and 2 kilometers. The purpose of these exposure
systems is to obtaln a spread of unit exposures so that units can be chosen
from the top and bottom of the scales., It is desired that the spreads
obtained should reflect "meaningful” differences in exposure. Relatively
‘little 1s known about the envirommental fate of herbicides and TCDD, and even
less is known about the human pharmacokinetics of these substaoces. Because
of this lack of knowledge, these systems are necessarily arbitrary and this
votivates the proposal of three scales. The scorings for the first two
systems proposed for preliminary tabulation ara Ipdicated below.
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Fxposure System A

1. Ranch Hand Missions
a, Regular Missions ==~ cross—classified by time after mission
(<=1 day, score=16; 2~3 days, score=4; 4-30 days, score=2;
and 31-59 days, score=l), distance (<=1 km, score=4; 2-3

ki, score=2; 4~8 km, score=1), and type of bherbicide.

b. Aborted Missions -- cross—classifiied and scored as above,

2. Other Herbicide Applications (e.z., perimeter spraying)—--for

those encounters <= 1 km classified by tine znd scored as ahove

Exposure System B,

1. Ranch Hand Missions
a. Regular Missions = cross—classified by time after mission
(<=1 day, score=4; 2 ~ 3 days, score=3; 4 -~ 30 days,
score=2; and 31 - 59 days, score=]), distance (<=1 km,
score=3; 2 ~ 3 km, score=2; & - B8 km,score=l), and type of

herbicide.

b. Aborted Missions —~ crogs—classified and scored as above,

2. Other Herbicide Applications (e.g., perimeter spraying) — for

those encounters <=~ 1 km classified by time and scored as above.
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As rentioned before, the various encounters will be weighted by the
product of the time and distance scores; each encounter of 2 unit with a
particular herbiclde application will be counted in only one time and one
distance category. For exawple, using Exposure System A an encounter with a
Ranch Kand mission withio 1 day and 1 km would receive a score of 64, as would
an encounter with a base perimeter application witbin 1 day (small bases); an
encounter with a Ranch Hand application within 4 -~ 30 days and 2 -~ 3
kilometers would get a score of 4, Using the third (mwodified Departwent of
Pefense) system, any encounter which occurs within the 3 day-2 kilometer limit
would receive a score of 1. The daily scores determined by each of the three
exposure systems will then be summed over the sampled 104 days for each
company.

Next, the 250 or so companries will be ranked on their summed encounter
scores. I1f there 1s good agreement in the rankings provided by the three
systems, those at the top of the lists will provide individuals for the “more
exposed” cohort and those at the bottom will contribute to the “less exposed”
group. If there are substantial disparities in the rankinzs provided by the
three systems then roughly 1/3 of each of the two cohorts will be chosen from
the top and bottom of each of the rankings. At this time it is unclear how
rany companies will bave to be selected to provide the requisite nvmber of
individuals for these 2 coborts, but it will probably be on the order of 50 to
60 from the top and a like pumber from the bottom. If 55 companies each
provide 150 suitable individuals this number will allow some loss due to
non~participation and yield the number desired for each of the cohorts.

The desire to owit the Marine Corps from this study cao now be more easily
understood, If Marines were to be included, the records review and other
seiection tasks to this point would have to be done geparately for them
tecause they were largely stationed In I Corps, and this wonld ceuse delay.

The next step will be the choice of individual soldiers from the selected
units. This process will begin with & review of company morning reports.
Individvals who appear to meet the criteria with respect to type of entry into
the service (Jraftee or single term enlistee), are in the non-officer ranks,
and whose l-year Vietnaam tour began and ended during 1967-1968 will be
considered potentially eligible for inclusion in one of the ¢cohorts. For
those who apprar to be eligible, the AAOTF will also document their preseance
or absence with the selected units on each of the days during the 2 year
period 1%67-1968. Those individuals who were absent from their unlts for wore
than 20 days of their scheduled 12 month tours (exclusive of their regular R&R
leave) will be considered ineligible for final selection. The AAQTF will also
document the reasons for all absences for both the selected men and those men
who would be eligible save for their abseoces. Thus, this proceas will
provide CDC with, inter alia, a measure of combat intensity since absences for
reéason of casuvalty will be recorded. Individual personnel folders will be
cbtained from the St., Louis records center by the AAOIF for soldiers
considered eligible, Staff of the AAOTF will abstract certain identifying and
service (e.g., military occupational specialty) information from the
individual personnel folders and forward the information to CDC on an
incremental basis so that it can begin the process of locating the veterans
and soliziting thelr paricipation in the studies, Company records will also
be used to document the locations of the selected units on all days during
1667-19€8, This information will later be used to clussify individual soldiers
with respect to exposure to herbicides by a scheme similar to that noted above.
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The third cohort for the Agent Orange study will be selected by a
different method., Aveas in Vietnam where there is no evidence of herbicide
usage prior to 1969 will be identified by the AAOTF and a roster of units
which sevved in, and only in, those areas and only in those areas in 1567-1968
compiled. The staff of the AAOTF has suggested that Cam Ranh Bay or Vung Tau
wight be examples of such areas, Euough units will be randomly chosen from
this roster so that the reguired number of individuals can be included in the
study. The eligibility criteria for selectling individuals from within the
selected units will be the same as those used for the first two cohorts., The
AAOTF will provide CDC with the same sort of identifying, service, and absence

informetion as it provides for those individuals included in the 2 other
cohorts,

Vietnam Experience Study

The procedures for selacting individvals for the Vietnam Experience
study will be substantially different from those used for the Agent Orange
study ~— the process will start with the selection of individual personnel
files in the National Personnel Records Center in St. Louvis rather than with
the selection of military units. We understand that, for draftees and single
term enlistees in the Army infantry, assignment to Vietnam or to some other
part of the world was essentially a random process, but thig was probably not
the case for other services. Since it is desired to compare men who went to
Vietnam with men who did not, but who had a2 more or less equal chance of being
assigned to Vietnam, CDC will limit this study to Army veterans in the
pon~officer ranks.

The 5t. louis records center houses personnel files for all discharged
service persons, except the living retired snd those who are in the active
reserves, Soon after discharge, the military personnel folder is transmitted
to the center where it is identified by service and given an accession number.
Since a master Jist by service and accession number is available it is.
possible to select a sample of individusls from the records center stacks.
Unfortunately, the master accession list does not indicate whether the
discharged anldier served in Vietnam or not, nor his rank, nor any other vital
information, Thus it will be necessary to pull the records of each individual
identified from the accession list to determine if he qualifies for inclusion
in the study. Those individuals found to be ineligible will be replaced with
another serviceman according to strict criteria. This eligibility assessrent
will be done at the records center, and coordinated by AAOTF staff; records
of individusls found te be eligihle at this preliminary review will be sent to
ANVTF beadquarters in Washington, D.C. for complete review. CDC and AADIF
staff visited the St. Louis Records Center awd reviewed a random sample of
1259 pmilitary records, Of this sample, 563 records were of veterans who met
the preliminary study criteria for inclusion. Of those qualified, 43X had
served in Vietnam, 21% in Germany, 7% in Korea, end almost all of the
remaining 25% served only in the United States. The distribution by location
of service and time of that service correspondends to Department of Defense
data, This work indicates that the approach can yield a sample with
relatively little wasted effort and CDC feels that it is far preferable to a
sampling scheme based or a preliminary selection of military units.

The membars of both cohorts for the Vietpam Experience study will be
chosen from among soldiers with appropriate periods of active service, For
the Vietnam service cohort this should provide a year-of-tour distribution
which is proportional to the year by year Army troop strength in Vietvam over
the period 1966-1971, The selection procedure for the control cobort will be
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such that its period of service distribution is equivalent to the Vietpam
cohort. The cohort of men included in the Vietnam service cohort will have
se¢rved only in the U.S. and Vietnam. It is proposed that the control or
non~Vietnam cohort be chosen so that it comprises 3 groups: a group of men
who served only in the continental US, a group whose members served in the
U.S. and Europe and a group of those who served in the U.S. and Korea. This
approach may allow an assessment of the effects of the experience of a foreign
service, with the contrast between Europzan and Korean service providing a
contrast in the level of foreign environment of the duty stations. AAQTF will
give CDC the same sort of information about each soldier in this study as will
be provided for those men included in the Agent Orange study, except that no
daily geographical location informatiom will be given.

Data collection will be fdentical in the Agent Orange and Vietnam
Experience studies; it will entail telephone interview of each locatable
rember of each study sample., (Attachment 5, AO/VE Questionnaire). Interviews
will be performed by a competitively selected contractor who will be
responsible for developing all supplementary forms, letters, etc. and for
generating whatever additionmal locating information is necessary to complete
the required interviews,

CDC will provide the contractor with a monthly list of approximately 1400
potential participants; government supplied information on each subject will
include: name, date of birth, SSAN, last known address, and the name(s) end
address(es) of vext of kin (extracted from military records). The contractor
will be requivred to verify the addresses provided or develop new ones and to
determine the subjects' telephone numbers, Initial contset with each subject
will be by lerter, and the copntractor will be required to exhaust all locator
syatems before contacting vext of kin to establish subjects' wherezbouts,

CbC tested the "locatabllity” of veterans of battalions using the IRS
record system and telephone directory assistance. The Army Agent Orange Task
Force identiiled 840 veterans, and IRS records match was made on 754 (85.83)
of them. Divectory assistance verified address and provided a telephone
number for 360 (47.9%) of those individuals; verified address, but provided no
telephone numher (unlisted)for 106 (14,1%) more. Directory assistancs was
unable to maktch name and address for 286 (38,0%) subjects; however, in 36 of
tihese "no match” cases the operator indicated that there was a listing for the
name at a different address; so the chances of locating those individuals
should be quite good, Rased on this experience, the contractor can reasonably
evpect to be able to locate approximately 67% of the subjects provided simply
by using government provided information and by contacting directory
assistance, g

The fivst mailing to a potential respondent will identify the study and
explain lts purpose; it will also contain a toll free (800) number which a
potential respoandent can call for additional information, (Attachment 6,
Initial Contact Letter—-Draft). The contractor will be responsible for
developing the final contact letter. This mailing will indicate the voluntary
nature of participation and will also ifnform the subject that he will be
contacted by telephone for an interview,

First telephone contact will be made by an interviewer who will explain
the purpose and procedures of the study, its voluntary nature, and attempt to
elicit agreement to participate (Attachment 7, Draft text, initial telephone
contact). If the subject is willing to proceed, the interviewer will
administer the questionnaire. If a practical method for doing so cap be

dovised, the interviewer will be blinded to the cohort status of the
respondent.
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Subjects who do not respond to the initial mailing or to whom the first
letter is undeliverable will be included in a locating system which involves
at a minimum, telephone company sources, credit bureau, post office
forwarding, and DMV (driver®s license). The contractors final locating effort
will be to contact the subjects’ recorded next(s) of kin. Contact witbh pext
of kipn would be by mail with possible telephone follow-up.

Subjects who initially decline to participate will be contacted three
tires before being finally classified as refusals. Two attempts to motivate
participation will be made by telephone and a fipal effort in person. If the
fleld worker is unsuccessful in eliciting cooperation, be will attempt to
ascertain the subjects' reasons for non-participation and terminate the

coatact, At no time will study representatives use coercive methods to secure
subject cooperation,

Selected Cancers Study

A3 noted before, this part of CDC's efforts to address concerns of Vietnam
veterans will take the form of a population-based case-control study. A
case~control study will be conducted because a cohort study would require
tyuly massive sawple sizes to detect an increased risk for sueh rare
diseases, puch larger samples than those proposed for the Agent Orange and
Vietnam Experience studies. Studying such large samples would unnecessarily
delay CDC's ~hility to provide answers to veterans about their risks for more
comuon disorders.

The term population-based implies that sll cases of sarcoma, lymphona,
nasopharyngeal, and liver cancer in defived population groups will be
ascertaised and an attempt made to include them in the study., This will
confer at Jeast two major advantagss over studies done with cases collected by
other wethodx: 1) since all cases arising in a population are ascertoined,
the concerps about blases of ascertainment which always sttend other case
selection strategies are not at issue, and, 2) a population-based study allows
estimates of attributable risk, not just relative risk. The control group
will be chosen from the same population as 1s the case group, and this will
allow estimation of disease Incidence rates by veteran status,

It is proposed to use the Surveillance, Eplidemiology and End Results
{SEER) Centers, which are sponsored by the National Cancer Institute, as the
source of caszes. The SEER Centers aacertain nearly all people newly diagnosed
with cancer in at least 10 defined population areas (RNational Cancer
Institute, )981). These areas are: the states of Connecticut, Hawaii, Ilowa,
YNew Mexico, Utauh, and the Commonwealth of Puerto Rico; and the metropolitan
areas of Atlanta, Petroit, San Frauncisco, and Seattle, All of the SEER
-Centers contacted by CDC have indicated that they are interested in
participating. Overall, interest in participation appears high because the
SEER centers want to continue to build and demonstrate theilr epidemiologic
potential. In addition, the centers each employ at least one epidemiologist,
many of whom have been involved with the issue of cancer and chemical
exposures and who view the proposed study ss personally interesting. Overall,
CDC believes that the SEER network is a superb epidemiologic resource that has
been proven in other large case-control studies such as those which
investigated the association of bladder cancer with artificial sweetener use
(Hoover et al., 1981) and uterine, ovarian, and breast cancer with oral
contraceptive use (Layde et al., 1983). Other population-based cancer
registries may be vtilized for case ascertainment if they are interested in

collaborating in this study and if their case ascertainrent is complete and
rapld enough.
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All cases of coft tissue sarcoma, lymphoma, nasopharyngzeal and liver
cancer occurring from July 1, 1984, to June 30, 1983, in males with birthdates
1925-1953 who reside in the geographic areas covered by the participating
population~based cancer registries will be included in this study; the cases
will be ceontacted and interviewed within 3 wonths of diagnosis. 7This age
group kas been selected because it includes the men most likely to have served
in Vietnam between 1965 and 1971, Since soft tissue sarcomas are so rare, CDC
bas considered including additional cases diagnosed prior to July 1, 1984, in
order to increase the power of the study to detect an association which may be
present between herbicides and/or service in Vietnaw and sarcomas. This
possibility has been (tentatively) rejected for two reasons: 1) most
importantly, the Swedish studies which suggest a relationship between sarcomas
and occupational exposure to 2,4,5~T indicete a mean latency period between
first exposure and diagnosis of about 16 years. Therefore, including cases
which arose prior to 1984 might give only an illusion of increased power; 2)
because the fatality rate for soft tissue sarcoma 1s quite high (Tucker et
al,, 1982), information about early cases and controls would frequently have
to be gathered from next~of-kin instead of the affected wan. However, this
latter point would vot be a major concern if data collection for these cases
was limited to relatively simple ftems, such as whether the man served in
vietnam,

Four hintologic review panels each composed of 2-3 pathologists will be
established—~one group to review each type of cancer. The groups will recelve
a set of slides or tissue block on each case and will establish their own
diaznosls without konowledge of the presumed diagnosis. Iaterviews with cases
will pot be dolayed for confirmation by the pathologic review panels,

The selection of controls will be by the rethod of random digit dialing
(XtD). Telephone numbers are randoaly phoned and a brief census of the
kousehold s wade. If 2 man of the right age is found, then he will be asked
to participate 1o the study. This method workad successfully in the National
Cancer Institute Bladder Cancer study (Hoover et al., 1681) and CDC's Cancer
and Steroid liormone Studies (Layde et al., 1983), Over 90% of households that
had eligible woren in CDC's study yielded an ilnterview; the NCI results were
similar. Unlike the usual methods of collecting a sample of a population,
which depend on making at least a partial In-person census of the geographic
area, RDD allows this to be done by telephone, which clearly is less expensive
and far wmore practical. About 95% of households have telephones. In
a2ddition, several resesrchers have documented how well samples chosen by RDD
reflect the geoersl population, The malp concern is that people of very low
soclo-econamic status may be underrepresented in the cootrol group. CDC feels
the effect of this potential bias will be small for 2 reasons: 1) our contvol
zroup will be so Jarge that some very poor people will be included; 2) an
apalysis stratifiled by soclo—economic status should help areliorate whatever
blas is present, Based on the age and race distributions of cases, CDC will
select controls from the list of eligible men such that the overall age and
race distribution of the controls will be similar to that of the cases. As
the study progresses, 1f the age distribution of cases 15 different from
expected, control selection can be modified.

Data collection for the Selected Cancers Study will differ from that in
the cohort studies previously described in that a different questionnaire will
ke used and it will not be practical to employ & computer assisted telephone
interview due to the relatively small number of subjects available for
intsrview at any one time,
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The SEER Centers which ideutify the cases of iInterest will also perform
the interviews (Attachment 8, SCS Questioonaire). CDC will select controls by
weans of a random digit dialing process,. Potential controls will be informed
by telephone of the purpose of the study and its voluntary nature; they will
then te asked 1f they would be willing to participate in 2 telephone interview
if selected, Those individuvals who agree will he asked for age and race
information (for matching purposes} and included in the pool of potential
controls,

Contact and intarview procedures will be the same for both cases and
controls, The participating SEER Centers will send a letter explaining tha
study and its voluntary nature to each case/control (documents to be developed
by contractors). Three days after the initial walling an interviewer will
make a follow-up telephone call to answer questions and make an appointment to
complete the telephone interview; fdeally, the interview will pot be aware of
the case/control status of the subject.

Experiesce in similar studies suggests that participation rates will be
relatively hipgh (ca 90% of cases; at least 75% of controls); thus no elaborate
motivating procedure has been established. Both subjects avd controls who are
undecided or who Initially refuse interview will be called a second time by an
interview supervisor who will attempt to secure participation or, at least,
ascertain the reason(s) for refusal.

Sample Sizes, Statistical Power and Participation Rates

Agent Oravge and Vietnam Experience Studies
- 3. Pesponse Rates and Power

The sensitivity (power) of these studies to detect a real increased risk
among the veterans in any one of the cohorts depends on saveral factors, most
prominently tlie nuwbers in each of the cohorts, the prevalence or incidence of
the condition of concern, the amount of misclassification on the variables
used to define the cohorts, and the wagnitude of the increased risk.,

It is proposed that each of the cohorts included in the mortality
follow-up and health interview phases of these studles be composed of 6000
ren. The puwmber 6000 was chosen since this will give good powver
(beta=alpha=0,05, 1 tail) to detect a 2-fold increase in the risk for health
outcomes normally occurring at the rate of about 5 per 1000 in comparisons of
two cohorts (If there is little or no misclassification i1o the selection of
men for the cohorts), A high beta level, equal to the alpha level, is
suggested since CDC believes that as much attention should be given in these
studies to type 1l errors as to type I errors, CDC fuxrther recommends that a
sample of 2000 be selected from each of the cohorts for the medical,
psycholiogical and laboratory phase of the studies., This number is suggested
since it will provide good power (beta=alpha=0,05, 1 tail) to detect 2-fold
increases in the relative risk for health outcomes which oxdivarily occur at
the rate of 1.5-2.0%,

A major limitation of the sample size calculations for the cohort studies
is that no good data exist on the expected prevalences of the outcowes
postulated to be associated with TCDD exposure in populations similar to the
veterans being studied. The occurrence of many of these conditions has never
been assessed in population-based surveys. For some conditions there are data
for men of the relevant ages from NCHS's Health Interview Survey (HIS) and
Health and Nutrition Examination Survey (HANES), However, these national
surveys may not accurately estimate the rate of chronic diseases in veterans
-~ wpen who bad to pass fairly rigorous medical examinations to get into the
Army, In & sense, we will not be certain of the actual statistical power to
detect Increases in specific diseases until the analysis is underway and we
koow the frequency of the specific diseases in the unexposed cobhorts.
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Perhaps this discussion begs the question: HNow were the sample sizes for
each cohort of 6,000 for mortality assessment and intexrview and 2,000 for
exanination and laboratory testing chosan? Because of the pauveity of relevant
prevalence data these cholces were necessarily sogewhat arbitrary, however,
CDC believes they are appropriate to detect am increased risk of important
health outcomes in exposed veteraas., For example, the cumulative total cancer
incidence in the “unexposed™ groups of veterans from 1968 to the time of the
interviews 1s expected to be about 6 per 1,000 based on data from the
Surveillance, Epidemiology, and End Resvlis (SEER) network of the National
Cancer Institute, Therefore, we will be able to detect a 2-fold increased
risk for this critical outcome (and all outcomes that occur In more thaon 5 per
1,000 of the unexposed). For the examination and laboratory testing phases we
should be able to detect 2-fold lacreased risks of abnormal outcomes for
dichotomous variables that occur in more than 1.5% - 2.0% of the unexposed.
Based on HIS and HANES, these should include such important conditions as
ischemi¢ heart disease and diabetes mellitus, For continuous outcome
variables, such as the results of wost laboratoxy tests, we should be able to
detect even modest differences between the exposed and upnexzposed groups.

The power calculations have been made on the assumption that categorical
data analysis will be done on the basils of a single 2x2 table for each
disease. It is very unlikely that the sitvation will be simple enough to
gllow such straightforward analysis. Rather, it is anticipated that analysis
will involve multiple variables and this way reduce power, if unnecesary
variables are inadvertently included. Although the reduction should not be
great, the situatlon is far too complex to allow any a priori estimatlon of
just how large Lt may be. Another factor which mey reduce pover is
misclassification of the variables used to define the cohorts (“exposure”
variables) ~~ If the misclassification is random. Of particular coucern is
the possibility that the records which have to be uged to define the first two
Agent Orange study cohorts ("likely exposed” and "likely not exposed”) are so
incomplete and/or inaccurate that there will be a sizeable amount of randon
wisclassification in resgpect to true herdbicide exposure, If this 1s the case
then power will be reduced, possibly to a significant degree, znd the measures
of effect will be biased toward the null. If misclassification in respect of
exposure is present and not rapdom, power would also be affected and the
reasures of eifect could be biased toward or away from the null,

In order to achieve the power desired im the interview phase it will be
necessary to bepin with cohorts which are larger than 6000 because some of the
desired study purticipants will not be located and sore, once located, will
decline to participate. CDC recommends that the goal for this phase should be
& location rate of 85X and a 85X Interview rate among those located, for an
overall participetion rate of 72%. Therefore, CBC recomends that the AAOTF
select 8350 (approxinately 6000/0.72) veterans for each of the cohorts.

If the interview phase is successful, it should not be difficult to obtair
the cooperation of 2000 wen per cohort for the examination phase, However,
there is considerable concern that we may have difficulty in achleving a high
rate of participation among those who are selected for inclusion in this
phase. In other words, our concern here is not that we will be unable to
reach the desired sample size of 2000 per cohort but rather that participation
is not limited to a highly selected group of men. It ig felt that the best we
can hope for is a rate of 60% cooperation (i.e., 83% of the subsample composed
of those who are located and agree to be interviewed [0.83%0.60/0.72}). This
pay be zn optimistic goal. The Ranch Hand study tesm had an examination phase
participation of 87% among the Ranch Banders and 70% among the controls, CDC
feels that the Air Force success can only be a goal which we can bope to
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evulate but not necessarily achieve. The NCHS experience of about 70%
participation in its Mealth and Nutrition Examination Surveys can also be
considered (the interview survey cooperation was about 95%). CDC feels that
inferring directly from this experience to its own situation probably gives 2
somewhat optimistic expectation. The NCHS examinations were done in trailers
which were located within easy commuting distance of the study participants,
whereas most of CDC's study subjects will have to be transported to the
exapination sites by air. Moreover, the NCHS sample included persons of both
sexes and all ages while CDPCs cohorts will be composed wholly of men of a
narrow age range, a group which will probably bave a lower than average
propensity to participate.

It will be desirable to assess study participants and non-participants
with respect to differences in health and differences in exposures to
health-influencing factors., Sone assessment of this sort will be possible for
the examination phase--men who are ipterviewed and who are invited but decline
to participate in the exams will be compared to men who ars examinad. This
comparison will make use of data gathered in the interviews., Unfortunately, a
similar type of comparison cannot be made for those who are interviewed and
those who are not, CDC will bave very little, . if any, health related
information about men who will not participate or who are not located, If
feasible, comparisons will be made between interview respondents who readily
participate and those who agrea to be interviewed only after considerable
coaxing. Similar comparisons could be made between veterans who are easy to
locate and those traced only with considerable difficulty. While not ideal,
such comparisens may provide insights into the characteristics of those
refusing to participate and those not located,

Selected Cancers Study

As with tle coliort studies, the power of this study to detect a real
increased risk among Vietnam veterans depends on several factors, in this
instance the number of cases and controls interviewed, the proportion of
controls who served in Vietnam (and/or the proportion exposed to herblecides),
the amount of exposure misclassification (misclassification of disease should
be held to a minfivum through the use of panels of pathologists, and the
magnitode of the increased risk., The Veterans Administration estimates that
2.9 pillion veterans sexved in Vietnam. 4s of July 1, 1683, the Uaited States
civilian male population aged 30-55 was estimated to be 34,253,000.

Tharefore, it 18 estimated that 10 to 15% of males in the age group of Vietnam
veterans (birthdates 1929-1953) actually served in Vietnawm. Power figures for
this study are preseated in Table VI, We have decided to study about 1,300
controls since this number will give fairly good sepsitivity for & 2-fold
increase in risk, and adding further numbers to the control sample will do
little in tecms of fmproving the power. It is unlikely that small real
increases in risk can be demonstrated. Moreover, 1f Agent Orange oxr some
other factor really has increased the risk of exposed veterans a small amount,
and 1f only a small porportion of veterans were exposed to a toxic dose, the
sensitivity of this study will be much lower than the figures presented. It
should be noted that this will be a large case—control study, based on all
soft tissue sarcome, lymphoma, nasopharyngeal, and liver cancer cases which
have occurred in a popuwlation of about 2,481,000 rales aged 30-55 over a
period of 4 years, Viewed from a somewhat different perspective, it will have
roughly the same sensitivity as a cohort study which assembled about 10% of
all Vietnanm veterans (290,000) and the same number of ron-veterens and
assessed the occurrence of soft tissue esarcomas over a period of 6 ycars and

lymphomas over a period of 3 vears. The cost of such a study would far exceed
the cost of the proposed study.




Table V1
! of Selected Cancers Case-Control Stugdy
to Detect Iacreased Relative Risks

Power

a) 2-fold Increase in Relative Risk for Vietnam Veterans In Gooerval

Study Year 1
Control Group

: Prevalence of Vietnam Veterans
lype of Farticipant Number? 0,050 0.075 0.100
Seft Ticsue Sarcoma 106 Q.45 0.57 0.66
Lymphora 331 0.67 .82 0.90
Nasal & Masopharyngeal 42 0.30 0.37 0.43
Liver 42 0.30 0.37 0.43

Controls 325

Study Year 2
Control Group

2 Prevalence of Vietnam Veterans

Number 0,050 0.075 0.100
Soft Tissue LarcomAa 212 0.70 0.83 0,90
Lyuphoma 662 0.92 0.98 0.95+
Nasal & Mosophocypaeal 85 Q.47 .58 0.66
Liver 85 0.47 G.58 0.06
Controls 650

Study Year 4
Control Group
Prevalence of Vietnam Veterans

Number? 0,050 0.075 0,100
Soft Tissue Laccoma 319 0.84 0.%4 0.67
Lymphoma 993 0.¢8 0.99+ 0. 98+
Nasal & Nasopharynpeal 128 0.60 0.73 L81
Liver 128 0.60 0.73 0.81
Controls 975

tudy Year 4
Contrel Group
Prevalence of Vietpam Veterans

Number? 0,050 0.075 0,100
Loft Tissue Sarconma 425 C.92 0.98 0,964
Ly:sphoma 1324 0.65+ 0.99+ 0.95+
nezal & hasopharyngeal 176 0,76 0.82 0.89
Liver 170 0.70 0.82 0.8Y

Controlas 1300
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Table VI (continued)
b) 2-fold and 53~fold Increases in Relative Risk Under Assumption of 7.5%

Control Group Prevalence of Vietnam Service and 3 Ievsls of Possible Agont
Orange Exposure Among Vietnaw Veterans (Study Year 4 only)

2-fold Increase in Relative Risk For Azzat Orange Enposed Vietnam VeteranSs

Possible Prevalence of Agent Orange

Type of Participant Numbe ¢ % 0.0 0.25 0.50
Soft Tissue Sarcoma 425 0.33 0,62 0.85
Lyuphoma 1324 .49 0.85 0.99
Nasal & Nasopharyngeal 170 0.23 0.41 0.61
Livar 170 0.23 0.41 0.6}
Controls 1300

Possible Prevaleance of Agent Orang:
Froosure Among Viztnam Vetarans

Type o Participaat Nember? TTT0L10 0.25 .50
Sofe Tissue Harcora 425 0.98 0.9%+ 0.99+
Lymphiomas 1324 0.99+ 0.99+ 0.99+
Masal & Nasopharyngeal 170 0.81 0.98 0,99+
Liver 170 0.81 0.98 0.99+
Controls 1300

1

Vower calculatioes with l-tail, alpha = 0,05 by method of Casagranda JT,
Pike MC: Aa improved approximate formula for calculating sample sizes lor
combaring tvo binomial distributions. Biowetrics 1973;24:483~6.

Estimated number of parciclpants
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4, Pretests and Pilot Studies

Agent Oraange and Vietuam Experience Stadies

Two major categories of procedures need to be assezssed before the main
studies begin. First, there are a number of issues involviag the manipulatlon
of military records which neced more work. Second, there is the matter of
locating study subjects, securing their cooperation, and assessing the various
study instruments {questiounaires, examination and laboratory prctocols). Tae
failure of any of tha proposed procedures in preliminary tests will require
revisioa of the procedures, and, if major failures are identificd, outside
consultation and peer review of nsw proposals,

All proposed study procedures will be tested in a series of interrelatod
pilot studies and pretests. For the purpose of the discussion here, the terin
"pilot” study will be reserved to refer to the final process of assessing
participation rates and evaluation of interview and examination iascruments
just before the start of the main cohort studies. The term "pretest” will Le
used to refer to evaluations of all other procedures. It might be desirable
to do formal and cowplete pilot studies for each of the thrae proposa=d
studies. However, because such an approach would unuecessarily lengthen the
time required to complete the two cohort studies, CNDC recommends that
procadures be tested with a series of related "pretests” and "pilot™ studies.
In those situvations where one among several altevanative procedures clearly
seems Co be the method of choice, only that rethod will be pretested and tha
other nlternatives tried ouly if the preferred cholce fails., Ia other
instances, there may be no clear preference and then more than one procedure
will b= pretested.

The geueral approach for the pretests will be carly and close noaitoring
of cirvcunseribed aspects of the study procedures., Saveral pretzsis of
procodares vhich would be sequentially applied in the main studies can be donz
siraltanenmsly, It is obvious that much time could be savad by using this
approach. On the other hand, if problems are identified there would bz
mintwon delay and relatively little work necessary to repeat the process using
corrected procedures, Moreover, if no major problems are identified thea the
dats penerated duoring the pretest could be used for the next pretest step ov,
for sone procedures, the processes judged to be succassful in pretests could

2 used shraight away for the main studles,

A example of the pretest approach 1s the evalunation which was done Lo
assess the locatability of male veterans, and the plans for naking ths sam2
sort «f cvaluation for female veterans, The AAOTF transmitted to CUC
identifying information for some 840 male veterans and CDC sent the
information to the IRS to begin the locating process., The vetrarans used for
this pretest were chosen because they were attached to twu uaits that the
AAOTY had worked with previously (Ist of the 9th and the 3lst Engineers). Uhe
AAGTF had the names of the individuals who served in these units in 1957-1968
at hand, and only reeded to request the personnel records from the St. louls
records center in order to obtain such iteps as SSNs and nawes and address2s3
of relatives. IRS was able to provide locating information for 754 (89,8%) of
the 84() veterans ideuntified for CDC by the AAOTF, and of the 754 CDC was able
to confirm locating by contact with directory assistance for 502 (66.6%) of
the individuals. Thus, it appears that approximately 60% of subjects will be
locatable through initial record check and the telephone system; contact of
the remaining 407 will require additional system checks {e.g. 5S5A) including
vital status determination. Clearly, "field follow-up™ will be necessary to
contact seme of the subjects, and a subset, the size of which is curreatly
unkrown, will be unlocatable., The types of additional systems checks, extent
of field wnork necessary, and the probable sizz2 of the unlocatable group will
be determined durinyg the pilot study.
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The pilot study would be an integrated test of the contractor's locating
systems, interview procedures, and the questionnaire itself, Tae pilot will
involve approximately 550 veterans and require thrze months to complete.
Results of the pilot would be reviewed coantinually, and changes in proceduves
and iu the instrument could be incourporated as the need wasz discovered. Thus,
at the end of the pilot period, data collection could begin imaediately in the
main study cohorts. Therefore, this request for data collection approval is
for both the pilot and maie studies. All changes in the questionmaires and
collection procedures would be forwarded for revlew before main study data
collection began.

Military Records Pretests

Lecause AAOTF has had exifensive experience in working with records from
the Vietnam era it is not expected that major problems will be discovered in
the area of records wmaalpulation. Even so, a2 more comprehensive test of the
proposal to derive a sample of men for the Vietnam Experience study from the
St. louis records center was conducted to cvaluate any problems which might
arise in attempting to make the non-Vieinam veteran cohurt match the Vietnan
cohost in regard to calendar years of service, To this end a pretest sample
of 24l Vietnawn veterans and 322 non-Vietnam veterans was chosen. No sarious
prohlems wera identified with the procedures. The samplas of veterans
gatheied during the pretest can b2 used as a part of the pilot study.

Much work needs to be done with the records whieh will be used to classity
exposure,. While abstracting such data as daily ovnit locations {5 appatventiy
sinple, at Jeast for those familiai with the records, so little actual wotk in
this reard has baen done for the purpose of assessing herbicide axposuce it
pust be considered a relatively untried process, Rather than incorporate this
phass anto a formal pilot study, it is pcoposad that the proness be evaleated
by crnstont monitoring duriog the preliminary wveit selection precazss whza tha
locaiions of thz 50 battalions are identified. Even less experiencs has hean
eeerved in the process of checking troop locations against the Lerbicide
recovd+. In particular, the schemws proposed in this protocel Zor scoring
herbicide encounters have not beea tried and their usefulness is unknowrn, :
Two prerests of these schemes will be mad2., The first pretest wiil take place
when the randomly selected units from IIL Corps are evaluated for the purpuse
of rauking them on the hecrbicide encounter scores; if thera apvear to ba no
probl=ms at this stage, then CDC will have the AAOTF ismediately proceed to
the next step of the study, which will he the choice of irdividaals for bz
miln studies. Later the encounter scoring scheme will be tested agailn {or
individuals,

Location Rate, Participation Rate and Instrument

Axsausueats

As pentioned above, some parts of the evaluation of the locahahillity of
the cohort study subjects are now uanderway. This wiil continue as a part of
the pilot study., Besides providing more information about locatability, the
cohort pilot study will give information about expected maln study
participation rates and about possible difficulties with the interview
instrument and examination protocol. The pilot study will be nearly a main
study in miniature, the major exception being that the proposed selection
process for the Agent Orange study cohorts will not be used to choose any of
the pilot study subjects. As umentioned above, the subject selection process
for the Vietnam Experience study provided 563 veterans eligible for the pilot
study, Rather than wait for the process of raoking the companies in the 50
battalions from ILI Corps to be completed before selecting a pilot sample for
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the Agent Orange study, CDC recommends another approach to save time. It is
proposed to sirmnlate the Agent Orange main study through the use of 400
veterans who will be choesen fron amony the 110-120 combat battalions which
were sbationed in IXI Corps during 1967-1968,

The selection of these pilot study veterans will involve the initial
random selection of 10 companies from the 110-120 battalions. TFrom each of
these companies, 40 randomly chosen men will be selected., Althouzh the cohort
pilot study will simulate the main studies, the results will be considerad in
two stages -~ am interview stage, which will alwost certaialy be complated
first, and an examination stage. If the iuterview stage proves to be
succesaful, CDC will proceed with the interviews for the full scudy szamples
even tihough the results of the examination stage way not be available.

As noted elsewhere, CDC is coacerned that it may be difficult to reach an
acceptable level of participation in the ezamination phases of the studies.
The Ranch Hand study group's enviable success in this regard is attributed in
Targe measure to their treatment of their study subjzeis as "VIPs." CPC will
attenplt to duplicate this treatment. Sicce there may bhe monetary factors
whicli 1nfluence participation in the examination phase, CUC will test tha
effart ol recowpensing the subjects for lost time; offering racompense gy
nely Lo raise paticipation or ik may decrease it if the offer offends a sense
of alrcenism,e Ia addition, the effect of travel to distant leocations for tha
examinations may enhance or deter participation. If it appears that wmore than
onz ecwining center will need to be used in the maio studies, a test of tha
effect of distance to the center will be made in the pilot studies.

_%ilﬁ?ted Cancers Study

e Dzlocred Cancers Case-Control Study procedures will be field tosted in

2-3 LEER cestars using fewer than § cases of lyrphora, Ouly lyinhoma cased
will I used because of the rarity of the other “selazeted” cancers and CGRC
conned risk “wasting” them on a pilot study. Oaly 2-3 SEER ceatars will boe
usod ko winimlze the time required —— CDC feoeals that wore are not reguived

bacause of its previous success with the Cancer and Steroid Mormone stndy.
Tae wnin purpose of a pilot study will be to evaluate the participation rate
of malea aged 30-49 and the interview instrument, The worlk done by the AAQSF
on scoviar herbicide exnosure likelihood for CDC's birth defects scudy is
cons isdered] a4 valid soerrogate for an assessment which could De done
spacifically for this study.

5. Sratistical Desizn

Thr stavistical aspects of these studles were dealt with Ly J. David
Ericicson, Du.b.%., MJP.H., Ph.D.; Peter M. layde, M.D., M.Sc.; acd Matthew M.
Zack, M,D,, M,P.H, These Individuals arve all affiliated with CDC's Cuwonic
Biseasues Dvision and may bhe reachad at {(FTS) 236~4072.

The identity of the data collection agencies ig ankoown at this tim=,
since it is planned vo coantract for thessz services, and the competitive
process is not complete, Data analysis will be performed by Center for
Disease Control staff under the direction of J, David Frickson; Dr. Erickson
nay be reached at (FT8) 236-4068.
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