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1. AUSTRALIAN VETERANS HERBICIDC STUDIES
1.1 Background '

In its report of ils second meeting held in Sydney lath
September, 1980 the Scientific Advisory Commitice (SAC) considered a
resecarch protocol which set out the broad leng-term ‘stratedy preposed by
the investigators from the Commonwealth Institute of Health. The
Comnittee reported that it "considered these plannea investigations fo
cover fairly completely the possibilities for epidemiological
investigation in Australia of the effects of herbicide exposure in Vietnam
gduring the Vietnam war". 7F . Committee identified measurement of exposure
to herbicides and the comperability of vieinam veterans and a proposed
control group as two Key issues which must be clarificd before the
scientific viability of the whole study could be assessed. The Committee
also recommended expandad pilot studics to provide the data necessary for
a fully informed choice of the best method within a spectrum ranging From
a mailed self-administercd guestionnaire (SAQ) to interview and medical
examinatien of sll .eterans and thelir progeny. It was considerced that as
far as possible these preliminary investigations should be incorporated
into a single pilot study Lo avoid the delays of a scquential approach.

It was notcd that there may be auvantage to all concerned it the Committee
were to review plans for the pilet study prior to thcir commencement.

Work is currently proceeding according to a plen drawn up for the
pilot survey. Oue to limited resources in personnel znd shortage of time
it has not been possible to provide completed documentation for all
aspeets of the pilot study. The present submission is a summary which has
been prepared to neet a deadling., Further development, perticularly of
data collcction instruments, is procesding rapidly end more information
could be-made avallable to the Commitiee during ils meeting, if so dosired.
A progress report on exposure estimation is suomitled in section 2 and
revised plans and estimales for the inveostigation are submitied in scetion
3.

S, v



1.2 Poslulated effects of herbizides*

The terms of reference as given by the Department of Veterans!
Affairs to the now Commonwealth Institute of Health comcerred the possible
effects of contact with or exposure to Agent Orange and subsequent
disabilities in Australian veterans, or in complications of pregnancy in
their spouses and the occurrence of congenital malformations in their
offspring. Although the nossible effects of Agent Orange remain the primary
concern of the investigators, the possible effects of exposure to other
herbicides such as Agent Blue (cacodylic acid) will also be actively sought

in the investigation.

) Agent Orange consisted of a mixture of 2,4-D and 2,4,5,~T. The
latter is contaminated during menufacture with TCOD
(2,3,7,8~tetrachlorodibenzo-para-dioxin). The pharmaco-dynamics and
toxicology of these chemicals has recently been reviewsd Ly the Department of
Health., 2,4-D may be abscrbed from the gastrointestinal tract or by
-inhalation. Little absorption cccurs directly though the skin, Absorbed
2,4-D is quickly excreted from the body, mostly in urine ss the free acid,

It does not accumulate in the body. There are many reports of censumpticn of
-sublethal doses of 2,4-D without any apparent ill-effects. However,
occupationally exposed workers have complained of ron-specific symptoms such
as excessive Tgtiguz, epigastric pains, anorexia (loss of appetite),
occasional upper respiratory tracl symptouns and impaired taste sensitivity,
Medical investigation has not implicaled 2,4-D as the causo of @ll sympltams
but did suggest indications of increased incidence of liver disease anong
vorkers with chronic exposure to herbicides. Isclated cases of peripheral
ncuropathy and contact dermalitis Tollowing exposure to 2,4-D have been
reporied.

2,4,5-T is readily abzcrbzd from the gastrointestinal tract after
ingestion end probably afler_inhalation. Skin absorption, however, is
slight. Like 2,4-D it is rezoily excreted and is not stored in the body.
Sore melanolism dees occur in animsls bul the bulk is secreted unchanged in
the urine. The cral dose reguired to produce syimptoms in man is probably
three Lo four grams. PMedical exesination of workers engaged in the
monufacture of 2,4,5-T has shown increased incidznce of chloracnz which could
be attributed Lo the presence of TCDD as an impurity. 1L should be noteo
that increaced imcidences of urineny parphyria, chloracne and hirvsulise have
been demonstrated in werkers enployed in manufacturing chlorinated phenols
stchy as 2,4, 5-trichlorophenel, the precurser of 2,4,5-T. Rgain, the
responsible agent coudd bz TCOD, and most reports do not distinguish its
effect Trom pocsible effects eof 2,4,5-T. 2,4,5-T has been shown to cause
trxatogenic effects in animals which cannol be whelly atiributed to the
prescice of toxie irpurities soch as TERD.  Whether or not 2,4,5-T is
carcinogenic cannot be ceduced conclusively Tyom results reperted to date.

2,4,5-T, like 2,4-D, does not increase mutaiion rates nor stimulale
mutecenic rooponses in rals ond mice.  Jt does, however, produce chromatid
amormelities in vitre in cultured numean lywphiocyles ang affect the
chconosones and eprovuctive sechanisms of wouse a1 hamstor bono nariow
cells.  IL shouid be added, howover, thal lhese effects way bave been due Lo
cclluler twdedly zather than genelic witeration, '

¥ Inforsation in this section has been obisined meinly from unpublished
docuraents prepared by Lwe Goparusent of jlealth, Conberra.
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TCOD was present in Agent Orange and Agent Purple used by U.S.
military forces in South vietnam. Knowlecge of the toxic effects of TCDD in
man comes mainly from medical agsessment of occupationally exposed workers
engaged. in the production of chlorinated phenols ang their derivatces,
Limited data are available from known episodes of exposure of the general
population. Table 1.1 lists known toxic effects attributed to TCOD in man.

TABLE 1.1 TOXIC EFFECTS OF TCOD IN MAN

Dermatological: Chloraéne
Porphyria cutanea tarda
Hyperpigrentation and hirsutism

Internal: Liver damage (mild fibrosis, fatty
' changes, haemofuscin degosition and
parenchymal-cell degensration)
Raised serum hepatic enzyme levels T
Disorders of fat metabolism .
Disorders of carbohydrate metabolism
- Cardiovascular disorders
I Urinary tract disorders
Respiratory tract disorders . .
Pancreatic disorders .

Neurclogical: Polyneuropathies
Sensory impairments (sight, hearing,
smell, taste)

v

Psychiatyic: Neuraslhenic or depressive syndromes

-

Source: Homberger, E. Reggiani, G. Sambreth, J. aﬂd Wipf, K.,
Ann. Qccup. Hyg. 22, 2273 (1919) :

Exposzd individuals may C“Vﬂjop a varietly of modical conditions with

chloracne, n?u1olnglcal and behavioural changes, liver end fat metabolism

discrders end signs of porpbyria cutenea tarda (a disorcer of porphyrin
melabolism) asong the most freguently reported toxic effects. Reports from
Sweden have shown recently a Lt?tl%thdlly significant essociation belween
husan expasiee to chlorsihenoxy acids and chlorophcinols and increased
incidenca of cortain soft tissug surcomata and lymphomata.
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Table 1.2 summarises the resulis uf some toxlcological experiments
with TCDD in lahoratory animals.

TABLE 1.2 TCDD - EXPERIMENTAL TOXICITY

-
pose (1)

sy for laboratory animels ‘ 1 {0.6-115)ug/kg
Systcmlc lesions (liver, blocd, S

skin, etc) and clinical chemistry

abnormal findings at chronic
~administration ) . 0.} ug/kg
Embryotoxicily, foetotoxicity,

postnatal growth retardation . 0.25 ug/kg
Reproduction, fertility 0.0} ug/kg
Immunodeficiency (atrophy of ' . . .

lymphoid tissue) 0.1 ug/kg
Enzyme induction ) vg/kg
Carcinogenicity 0.1 ug/kg
Mutagenicity (?) i 2 ug/ml

(1) Indicative values
Note: lug = 0.00lmg

Source: lowberger, E. Reqgoiani, G, Sembreth, J. and VWipf, H.K.,
fAnn., Occup. Hyg. 22, 3273 {(1979)

Chronic toxicity of TCD is most often manifested as hepatie
riecrosis (death of liver cells) and thymic and lymphoid atrophy. The degree
of hepatic invelvement appears (o be dosc and spzcies related.,  Supression of
the thymus and lymphoid tissuc leads to decreased ismune responses in nice,
rals and quinea pigs. Acne of increasing severity was produccd whoen
Inereasing doses of TCDD were epplied to yabbit's cars. A lolal cose of
0.002 Lo C.003 my/kg over & nine month poriod proeduced severe hacmolologicsl
" changes andd csath in rhesus wmonkeys, making these among the mosl
TCO0-suseeplible animals tested,

TO0D s a potent teratogen which causcs increased fetal mort ality in
animals., It pioduces cleft palatc and kidnzy ehnommalities in mice ol doses
as Jow as 0.50) Lg/kg whilst dopressed Tetal weight end viseral lesions ootur
in rats ot 0.CCOS Lo 0.060) mg/kg. Terotological offects in rhosus monikeys
have nol been demenstrated.  Studies on the ca*canog nic potentiak of YOO

hove boen Jess conclusive.  The potential mutagenicity of 1000 in humans has
ot bhoen U:uCTﬁlnﬁd. Feeting stuoies with rals have not shoun metugenic
effecls it TCDO hias heen shown 10 inducs mutagonic changss in sonz stiains

of vacteriza, in common with meny elher SUJstanc s,
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Cacodylic ecid

-

When used as a herbicide cacodylic acid has the potential for
absorption by inhalation and through the skin. No human data are known to be
available on its dermal absorpticn and very litile is kncwn sbout human
pulmonary absorption of organic arseniczls. Ingested seefood arsenic is
gpparently absorbed frcm the gastrointestinal tract. Wwhilst no data are
available on the distribution of organic arsenic compounds in humans, studies
vith forestry workers exposed Lo cacodylic a01d have d;nﬁnstratcﬂ its rapid
urinary clecarance lormm the body. .

Study of the biotransformation of cacodylic scid in living rats has
shown that it is fairly stable in vive and is not converted to inoroan*c
arsenic. Any in vivo transformation of cacodylic acid in other species is
not clear. Litfle dsta are aveilable on the chronic toxicity of Cdcodyllc
acid in humans. Toxic effects of these organic arsenicals used as drugs are
mainly manifested in thz central nervous system and inclugs anep”alopathy
and optic atrophy. Other less frequent sice effect include cermatitis, liver
damage and disturbances of the haemcpoetic system. Cacedylic acid has been
cansidered as & source of intcxication of domestic animals 1ﬂading Lo
symptoms similar to those procucoc by chionic ingestion of ingrganic
arsenic. Chronic feeaing of caccoylic acid to IctS anc beagle dogs nas
produced_no significant effects on body weight, food consumption, orgen
wvelghts, urinslysis or haematclogical system.

Organic arsenicals have no known mufagcnlc or teralogenic effects in
man or animzls and no conclusive evidernce ¢f carcinogenic activity in
laboratory aznimals is known., ND gpidaminlegical investigations are known Lo
have been conducted on the carcinogenicity of cacodylic scid or other organic

arsenic cuerpounds.,

There are only three teportad studies ob the toxic effects to humans
of cacodylic acid end its saits in the recent literature., The most extensive
docunentation of cecodylic acid toxicity in humans is that of Pcoples ot al.
(1975}, Trese authors reviewsd 34 uncontrolled cases of orcuaatJonql
exposure amoaqst Californian sgriculitural workers which geccurred betwee
J975..79.  Eunosure cccurred as a result of misuse, accident or equipme nt
-“tfunbvxou. Basically, cecedylic acid acted as a chemical irritant,
Ingzstion produced nausea, colic voniting end diarrhoes, Application to the
eye produced mild conjunctJv1t¢ﬂ whilat dermal spplication produccd a contact
demeztitis or en allergic responze. The worst case was that of a spray-rig
oseralor who received particularly heavy exposure by drenching of his
ciothing end by splashing of herbinide sniutich inle his mouth, He was
hospitalised with "pd!u;)&l& irreqular respiration, numbness and Tainting".
Investigation revealed ne orgzn damege and recovery was spantancous.  full
rvecovery vas always prompl in the olher cescs, and blood arscnic levels

alvays remained normnl. N0 chronic offects were 1eportod
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Inorganic Arsenic Compounds

Chronic exposure tc weciciral irorganic ars Pnics such as Fowlers®

. solution produces a characteristic syndrome of hypavpigwentation followed by

kKeratoses and, infreguently, derme)l neoplasia. 7This distinctive clinical
syndrome has lead to gceneral acreement that zrsenic can causc skin cancer.
There have been numerous reparts and several epidemiclogical studies of the
incidence of cancer amongst workers occupationslly exposed to arsenic in
nining and metallurgy, in the chemical industry end in sgricuiturc. The
epidemiological data are censistent with but do not demonstrate a causal
relationship between irorgsnic arsenic end cancer of the skin and respiratory

tract.

- There is nothing in the recent lilerature to suggast that cacodylic acid
is daQTﬂd“d to inorganic arsenic in vive. Inceed there is ample evidenc
that such a process weuld be contrary to the established metabolic fate of

arsenic compouncs in memnals,

Maldicsin (Malethion)

Vn;d1031n is an organophacp orus insecticide of moderate mammalizn
toxicity., It is rapidlf setabolised 1o a vurlety of products and excreted
larocly in the urine. It is net cumulative in body tissues. Sublethal
exposuie can ceuse depression of plasma colinesterase activity bub ihis
requires a high intake, Spontanzous recovery occurs after cessation of

expastire,

-

Cther insccticides used in Vistnom include DDT, The chrenic toxicilty of
DOT to wan has bean thoroughly investicated., HMassive chronic exposure
procuces only a mild stimulation of lhe microsomal enzymes of the liver.

“a

In this invesligalion the mejur postulated effects are those related to
TCOD, sinmce ihis is the cheuf1dlly most toxic contaminant in Agent Orange
which conprised a very high proporticn of herbicide used in Vietnas.
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2. AIMS AND OBJECTIVES OF THE PILOT STUDY

2.1 Ceneral Aims

The purpose of the Pilot Stumy is to assist in p]ann;ng the main.
survey. It addreszes methodological issues rolated to study design
including the comparability of Vietnam veterans and the proposed control
group and, methods of data collection, It is not expected to provide
data on the effects of herbicide exposure in Vietnam but is expected to

- test methodology and provide a basis for logical decision as to the best
- and most acceptable methods ~f the conducting the main survey,

?‘.

2.2 Specific Objectives T ‘Y

*

The specific objectives of the pilot stuoy are as follows:

2.2.1. 76 chose between several methods of data collecticn.

The choice will be mace primarily on the response rate and guality of
data, although the cost and duration of data collection will &lso be a
consideration.

e -

2.2.2. Comporsbility of Veterzn and Control Grouns
The pilol study will obtain caca on comparabiliity additional to that

available a priori from existing records.

v

2.2.3. Yest of Procedures te be used

As far as passible the procoduzes to be used in the family suvvey will be
dested during the pilot study. The grealest ewphasis hl‘l be on data
codlection and analysis relaled to the specific objectives of the pilot
study. -
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2. EARCH PLAN
3.1. Vietnam Veterans and Control Grouns : .
1. About 40,000 male ammy personnel served in Vietnam. About 13,000

male personnel served in the Ammy during the period of the Vietnam War but
vere not sent to vietnam. It has been decided to restrict the study at this
stage to male Army personnel for the following rcasons:

{a) To avoid the introduction of possible confounding factors. This weans
the veteran and coq;rol groups should be as housgeneous as possible.
The minimal medical standards of entry into the three Forces were not .
the same. Tihe Amy had a far larger contingent of National Servicemen
than either the Navy or Air Force and the usual Service experiences
{e.g. diet, living conditions, combat conditions) of members of each
force were presumably quite different. It was therefore decided to draw
the veteran and control groups from within a single Force.

{b) The possible herbicide effects could be very small. As large as
possible a sample of veterans and controls should be considered so as to
maximise the chances of detecting such effects. The Awmy was the
largest Force and alsn contained the highest nusber of potentially
exposed individuals. 1t was therefors preferred Lo the MHavy or Alr
Force. »

{c) There are only a few hundred potentislly exposcd Female Army personnel,
Because of marrizge and the subsequent chenge of surname it would ce
difficult to contaclt thezse individurls. Turthersore, even if all could
bz contacted a few hundrcd is ton Voew for the likvely delection of the
types of eifocts te bo considered ir the femily survey. It was decided
to restrict the stody, at least indiially, to mzle §ervicemen.

sstralian invelvenment in Victnam ceased at lhe end of 1972, it
was decided that only nzle serviceren who enlisted pre~1573 and who served
dn the Army at some period during the vieiraom War years would be ineluded in

the study., OfF this group those who wenl to Vieiwnam will be known as the V

group, those who oild not will be kmowir as the C group.

3.2. Compazability of Grouns .

Before undertaking & statisticel analysis of the possible effect of
herbicide exposure, it is necescary Lo compare the ¥V and € oroups.
Significant difforznces between the oroups should be noted and, where
possible, correcled for in the final anelysis, 10 dale it has been possible
to covpare Lise ¥V and € groups on the busis of age at endistment; lime gpent
in My and Hatiomal/keqular service.  The two groups sre slaiisticaliy
significanily diiferent {p  06.01) with 1espect Lo each of these three

varizbles. rigure 1 illustrates the results.

- The difference in the age at endisiment disiribulions of the V and
C groups (fig 3.) (a)) is cdun to the feot that, clibough tnere are nene of
the € greun in the G 37 calegory, thme are 417 of the V groun in this
category.  In tho other 4 age at eplisimont ecalegories ahoul 657 Tall in the
V ogroun and 155 in the © nroun,  The effocts of rpo aro well-dooueented in
thoe epideniolegicn) lzterature end 31 ehould b poscitle o wijust Tor this
difrerence. - :
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Figure 3.1 (b) shows that, for the V group there is a higher ’
percentage of Regular servicemen than of National servicemen. Exactly
the opposite is true of the C group. It is not so obvious how one should
adjust for this differcnce hetween the grouns. This matter needs close
attention. The psychological scores in the entrance medical cxam could

" be of assistance in this regard as could further information to be

obtained via the pilot study guesticnnaires.

Figure 3.1 (c) shows that the V group is different from the C
groups in so far as a much larger propertion of the fommer remained in
the Ammy for more than six years (this being the shortest optional sign -
on period for a Reqular serviceman). This difference is probably largely
attributable to the fact that more cf the V group were Regular servicemen
making a career of the Army. However other effects could also be
operating and the data to be collected from the pilot study should be
studied closely with regerd to this difference.

- The results of the pilot study will be needed before the
question of comparability can be addressed more fully. This will give
information on other variables such as ethnicity, socic-economic status,
rural/urban living, together with a self-assessment of the reason for not
going to Vietnam. It is planncd that Army medical records of the
entrance physical exsminalion will be used to give medical and
psychaloglical status at the time of enlistment.

3.3 Desion of the Pilot Study

t Twenty three Sydnsy metrcpoliten electorates have been

selected.  Six hundred individusls are to be drawn {Tom these
electoretes, 300 from the V group and 200 from the € group. Throee
different interview modes (self-administered (SA), lelephone (1) and
face-to face (7)) are to be sssessed, Cne huncit cd indivicduals from both
the V¥ and C groups will be intervicwed under each sethod.

" Tigure 3.2 illustrates the ege at enlistment, length of service
and Reguler/iictional service profiles of the V and C subgroups in the
selected Sydwy electorates. Thcsc should be comparcd with the
fustralia-wide profiles Jllu stes in Figure 3. l It is clear that, at
least on the basis of thesc Lnr e varicbles, Lhe chosen Sydney
electorates ave represemialive of the whole of hustlulla for Vand C

groups.

, Since age at enlistment, length of sexvice and Regular/Nalional
service cteotvs have been shewn to be inportent variables, it was decided
to strahify u?“n scleching lhe pilot survey sample. 7o ensure that there

\4'-—.l.‘l Ad g
Yoty

are a cufriciont nunber of individuals in each stratua, sowe of thoe dals
have bLen grou ﬁcd Subicct to the cordraints 1m.oqnd by the overall
nURDEDS 23 31“ le in the chossn Sydney electoratss in each siratum, the

wesion has dzon Chmbeﬁ to be as "oalanced® as possible with respecet to
tha V ang o grou Tablice 3.1 below zhows the iuvmbers to be sempled from
each stratuw
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Table 3.1: Numbsr of Veterans and Controls to be selected at random
from each stratum by service status and timg in the Army.

Service Time in - Vietnam {V) non-Vietnan (Cj

Status Arsay
: Age at enlistment  Age at enlistment

LE 20 GT 20  LE 20 GT 20

Regular GT 2 yr. . 38 42 48 43¢
#rmy - LE 2 yr. 38 42 H0* le* -
National  GT 2 yr. 37 2% lax 2%

" Service | LE 2 yr. 37 4l 48 89 -
MGINAL TOTAL 150 150 150 150

¥ the maxinem possible number so far indentified es
resident in ihe Sydney study azea.
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&. METHODS OF DATA COLLECTION T0 BE TESTED FOR THE FAMILY SURVEY
4,1 Déta Collection Methcds to be Tested

Four different methods of data cellection are'to be tested in the
pilot study giving a total of flve different data sets for analysis, They
are: :

1. Self-administered guestionnaire

2. Telephone interview

3. Face-to-face interview

4. Telephone interview and medical examination

5. Face-to-face interview and medical examination.

The same questionnaire will be used for methods 1, 2 end 3. Differing

additional instructions, standard probes and explanatory remarks will be

issued for the guestionnaire for each of metheds 2 and 3. The guestionnaire
" is dividad into two- bocklets - orme for the male, the other for his wife.

The one guestionnaire glso serves veterans and controis. The areas
of the qu»stlonnalre not applicable to controls are clearly cesignated.

-

The mailing initiating the self-administercd questionnaire,
telephone interview and face-to-face interview wili take place on the seme
day. A meiling house will be used for the pilot study as this will be
necessary in any type of family survey.

4.1 1, Self-administered questionnaire

L]

The two questionnaires, two postage paid return addressed envelopes and bwe
guestionnaire comment slips will be mailed together with an indivicually
addressed covering Jetier. A reminger letter, togeilher with dnﬁuhcl set of
questionnaires, comment slips and return envelores will be sent 21/,

wecks later to non-responders. len days later, agsin, continucd
non-responders will be contacted by telephone remincer call and a door-knock
reminder will be made about 12 days after thzt. There will be no deviation
{rom the sclf-administered approach. Neither telephonists nor deor-knock
intervicwers may conduct the interview.. The door knocker may take delivery
of the questionnaire. )

4.1 2, Telephone interviews

LY

An individually addressed letter will be mailed to each veteran together with
two slips (on which hz and his wife will suggest the besl times and telephone
numbers abt which they can be contacted) and two pod,a1n paid addressed ret urn
erivelopes.  Tolephona JHLOIVl?N‘ﬂg will take place ac the relurn slips ave

reccived.  Non-tesporckers will be concaclod by neons of a printout provided

by Teleconm or by CJnau1t1hg Lelephone d:“ertrLlwq. Those withoul lLelephoies
will be door-knocked and inlerviewcd fece-to-face.

L

4.1 3, Feco-lo-fzee interviows

. Initial contect will be by means of an individislly addressed letter
exploining Lhe study and that an intenviewer will ezll op telephone Lo make
times fo» the interviess., The ran ond wife vill b inlesviewed at Lires and

places convenient Lo then,
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In all three methods an attempt will be made to get non-responders to

complete a mini-guestionnaire in»1ud*ng orief health 03L0l1o and the reason
for non-response. .

4.1 4, Telephone interview plus medical exanination

On complétion of the telephone interview, the interviewer will

offer, to a pre-selected sample, the medical examination. Family preference
for location and time will be noted,

4.} 5. face-to-face interview plus medical examination

" On completion of the face-to-face interview the interviewer will

offer to a pre-sclecied sample the medical examination. Again the family
preference for localion and time will be noled,

office.

Aopointments for the examinatien will be finalised from the Study

The entire fieldwork period from ihe mailing date to cut-off is two

Cdlendar ronths,

4.2 The cucstionnaire _ c ol

The broad objectives of the questionnaire are
« “To collect al) dala that may be relevant. Arecas to be covered are
exposure to herbicides, servicemen's medical disorders, Tamily

birth defects, female 1 nroduclive histories, possible confounding
factors, comparabilily of veterans and controls:

. To co]léct velid data.

Upgrade personal dctnals for continued subject surveillance.

. Ease of managemént and administretion.

« To facilitate easy cntry into computer‘and the subsequent editing.

. To collect relevent data to calegorise individuals for each
disorder. '

. To attract and hold the interest of the subject.

IL has been pussible to desion one rucstlonnairc, which contains the
items devand nucesSﬂJy Lo achiove lhese objeciives, thal cen sucenssiully be
both self- ond interviower-surinistered. 1hwe use of the Laﬂu (]

guestiornadre alss allows For exact e*nbjﬂxw 2l analysis of the auzlity of
dela belweon huLhCJg andd reroves a vorieide crom the eseessmenl of rveehonsce
rates, Individual itens have boen debagacm to caver one ov more ol the

folloving dela areas:

S
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. genera) demographic
« Socioeconomic
.. comparability of veterans and controls
« confounding faclors

* + Jong-term surveillance of the veteran
. exposure io herbicices /
. medicel status of veteran
« Teproduction in vomen
. birth defects in children,

. Available literature and experience suggested that the male subjects
would not adequately answer questions on reproduction in their wives, birth
defects in their children nor be able to give the names and zddresses of
attending doctors or hogpitals. It was, thercfore, decided to provide one
questionnaire for the man and a shorter seporale questionnaire for his wife
to provide details of her reproductive hislory and any birth defects in her
children (details of the structure of the questionnaire are appzndad in 10.1).

: Tha internal design of the questionnaire hqs considered:

. The number of guestions., Only those needcd to gain necessary
data have been ircluded. No areas of interest are omitted.

T -

. Question design. The giestions are simply worded; easily
understcod; not oren to interpretation; allow for amJ cover all

possible answers to esch guestion.

. lengih., The gquesticnnaire is of reasonable length with no
UNNCCESSEryY arcas. :

-

The order of questions is logical and tactful.

The subject's task is straightforward, simple and receins
constant for »lOa g guestions. . e

The instructions and explanations to the subject or intervicwer
are ageauate and clear, friendly and occur &s f:cqunn RS
NCCessary.

*

. Codirg provisions arc clear and accurate and allow for spesdy
operation, . !

Moan-coded questions provide well-designed space for u;itihq _
pcnnand*O answers znd the coding plan provides for the ultimate

cading.

The skip instruclions Tollow one system only. As bolh voterens
and controle are using the sawe guostionnaire clear definition
has bzen providod where quest;onf are not relevant Tor controels.
. Conparalidlity. wheve possible and sppropriate the geestichnaine
provides Tor coaparabilily wilh other relevont studics.
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4.3 Data Collection for kestionnaire

4.3.)1 Interviews

Standard explanations, probes and extra guestion leads will be
written into the guesticnpaires used for btoth telephone and face-to-face
interviews. A questionnzire marmual, specific interviewing manual and a
coding manual will be issued.

£,3.2 Interviewers

The telephone interviewing, face-to-face interviewing, telephone
reminder and door-knock reminder burcen of the pilot study is to be
contracted to an interviewing consultancy., Cnly firms capable of undertsking
the family survey will be considered. The consultent will be required to
provide female interviewers of the highest stanosrd and experience. Close
field supervision will be mandatory to ensure correct intervieving
techniques, quality control of dats and standard approach.

In addition information will be provided by the consultant on
fundamental comparabiliiy matters such as time taken for intervicw, number of
calls (telephone, in person) to achieve interview, repport, relstive costs,
times of day and week contacts were established. tach respondent will be
osked to complete the subject's comment sheet, which was mailed wiih the
questionnaire, to gain direct information from each subject about his o her
Teelings about the guestionnaire and the study in general, After cach
telephone and face-to-face interview the respondznt will be asked these

vestions also. further fecchack about the pilot study, the questionnaire
and the data collection method will be geined in debriefing sessions wilh
interviewers and their supervisors. .

4.4 Coding snd Data fntry for Cuestionnaire

4.4.1 Coding

-
—

where the possible range of answers to a question can be
anticipated, the cucsiion is pre-coded. ‘Wnere tables of responses occur, the
coding scheme is pre-plzmned.  Alphabetical punching will be used where
coding is impossible end where absolule accuracy of rocording is nezded c.
nares and acgresses of subject's dectors and hospitels. Coding schenzg 0

Lt

epzn-ended quostions will be devised from the pilet study gquosilonnaire
datas The guastionnaire is designed so that nd rewriling nor transcription

o coded answers is reguired.

Sall-administered cucstionnaire

The subject will tick pre-coded boxes or write answers in full.
hese completed schadules will bz edited and postcoded by study staif.

Jeientene and feco~to-{ace intorviows .

e intervicwer will avtomaticzlly code each xeply except inuse
requiring posteogiog which will te dons in Lthe office. :
44,2 bets tntry for Tuastionalixe

The cuestionmaire loyoul is designud so that this con bs done

e d

siacight ol Lhe cuestionnaire,
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iﬁﬁ) Medical HMistory and Medical Examination Develonment

The medical examination is being developed in order to examine 206
femilies, 100 of whom wil) be controls and 300 will be veterans. 100 of the
families have been interviewed by telephone and 100 face to face.

The medical examination is planned to be the samz in essentials 1n
the pilot study as any medical examination that may be conducted in the main
survey of femilies.

4.5.1, Obicclives
The objectives of the medical examinaticn in the pilot study are:

J. 7o comparc the methods of data collection i.e. to detemmine if medical
examination contributes to the quality of the data.

2. To help validate infommation obtained at interview.
3. To ébiecn subjécts for

(i) Specific conditicons -~ in the past or present, that could be
related to herbicides.

— ——

(i1) Present state of health.

(1ii) Indicetions of chrenic disease that may or may not be re]atad to
herbicide cffect.

4. Yo look for observable birth defects in the offspring of éubjccts.

4.5.2. Rationale

. The conditions presently regarded by Veterans as related to
herbicide exposure include: )

Skin diseese - particularly chlovacne;

Mtered Bchaviour e.g. violenht mood swings;
_Neurologiceal syrpton choas nucbnzss ana tingling ot extromities;
Various gaslro-intestinal disturbaices, '

G St
tine
. LT .
¥any of these complaints are subjective and difficult to measure. With
this in mind the pronosad dedicel Pxaminalion will nol be pricorily disease
oriented but rothoer syapton oriented. .

1t will involve o dztailed Modical llistory in order lo determine if the
outcomes of inlerest oxist, but in the contexi of post aid p;nacnt hezlih.

Personsl, fanlly ard LflU3uLJWH&l hist

as
exaaination m\ih speniel amphasis on t91ﬂut ay a vill be

a; wal) w5 o phy sical
include

A series of psychalopicil tests in common use ore planned in en effort
to elucidate lhe [ultlp"dal‘ difficult eres of bohavioural changs.



- . | 18-

4,5,3 Fecility

It is proposcd that the medical examinations should take place.
at a centrally located public Hospital or other facility.

A team of two physicians, one paediatrician, 2 nurscs and a
clerk should be able to handle 4 families in the examination period which
is estimated to be 3-4 hours.

The location should have laboratory, cquipment, waiting room
and interviewing room facilities.

The medical history and physical examination will be performcd
by separate physicians, while psychological tests will be supervised by
nULSeS. . . )

iy
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5. VALIDATION OF MEDICAL DATA

5.1 Dverview . : _
" Medical record validation is plenned £o run concurrcntly‘with
the checking, editing and coding as well as imput of the dats.. It is

" important that the validation and input phases are co-ordinated and that

an even balance of work is maintained. Medical record validation will be

“performad by the medical record adminislrator (Ms. Keitha Jones)

appointed to the project, with the assistance of a sccond medical record
administrator.

5.2 Methodology
Upoon receipt of information from 600 Pilot Study survey

questionnaires, infommstion will be checked, edited, coded and input by
key punch coperators. .

Computer 1ists of all YES responses to medical questions will be
generated, providing the subject has completed the section on health care
facility treatment/type of facility/address of facility/approximate date
of treatament.

.Listings will be by subject name w1th groupings by health care

’ 4"ac‘llty to be approached.

X Computer validation checklists will be generated for each
subject, containing the following information;

SUBJECT'S NAME/ADDRESS/DOB/QUESTION MUMBER (YES RCSPON“") HAE
OF HEALTH CARE FACILITY.

Kztrodology of validetion of Hospital Medical Records will be as
follows: - . |

Proposed Validation Format

1. Condition investigated

2. Conditicen nol investigated

3. Condition investigateo bul not -validated
4, Condition lﬁvvs;lUSifd/CUdJlLJGW confirned and ereUUﬁLLd for by

. nown discase factor
5, Corgiticn anLStlgaLCd/CDHUItiOH confirmed but not accounted for

by known disease factors

Lisis of medicael records to be vicwed will be sent to esch hospital
medical record adainisiratcor/lospital adeinistration with a
pholoceany of the subject's signed consent. to release information.
The sulject's original consent Torm wild be retained willin the
Herbicide Study DIfJ“Cu.

fach valioation checklist will be coded by lhe H.R.A, using the
Intoanzlional Classificalion of Discasss 2Uh hevision W.H U a5 each
condition is validaved. :

Validater's indticls and dale of valication will also Lo entcved,
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5.3, Conditions to be validated

-

1
The following target organs/systems/conditions will be assigned
specific discase codes, using I1.C.D.9 for the purpose of
validation. Broad 1.C.D.$ groupings will be used for preliminary
statistical anzlysis. :

TARGET dRGﬁN/SYSTEM/CUNDITION 10D CROUPING I1CD SPECIFIC CODES

bermatolegical i 680 ~ 709 to be decided
Neoplastic ’ . 40 - 239
Hepatic ; . - E70 - 573
Haemopoetic . 280 - 289
Immunclogical ' T ’
{Endocrinz/Metabolic/Nutrit) - 240 - 279
Cardiovascular o 390 ~ 459
Renal ' o 580 - 599 :
Repredactive - Male 600 - 608 (D.S.M. 111) (10D 9-300-316)7
{(Incl. Sexual) ' ' .
: - Female 630 - 676 610-629
Nourological 320 - 389

& . . ) . R

( . »

Medical record validation will also include checking hospital medical

P

records for:

Reported deaths of offsprings )
. Reporled neoplasas of offsprings ) VETERANS & CONTROL
* Reported Birth defects of offspring)

“Repourted birth defects, reperted dealhs/voporiced ncoplasms of
of fspring will be coded using ICC 9 after medicel record validation.
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1.2
1.3

5.5
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Service Medical Records (covering the pericd of vietnam Conflict)

Army health services medical records are stored in Melbournz
(scparately from the Central Army Records Oftice) and will be viewed

in order to determine:

Type of medical data available

Number of medical examinalions performed

Content of cach medical exemination | i
Methods of question battcries/scoring used by the Army medical

personrel
Methods of determining medical status on entry into the army
Delerpine who will retrieve/seleet 600 index cards and pre~code the

information

1t is proposed that the statistician and medical record administrator
view and select these rccords for the Pilot Study

These records are stored via the last two digils of the Amny service
number (6 or 7 digit nurber depending on type of cnlistment).

Non-Service Records

5.5.1 validalion using Hospital Records

5.5.1.1 In all subjects

Identificetion sheet/reported final diagnoses

Hospital discharge summary/concurrent final diagnoses - copy retained
by HM.R.A.

Operation charts

Various treabmant charts

Physician's noles (past/present history of illnecss to be validaied)
Nurses notes B

Coinsultation charts . . .

Laboretory chaorts/bicchemistry - Ahnormal recsults/x-ray/cat
scans/nuclear nedieine/special radieloegical procedures

Cancer registroilon notificetion and subsequent Torms

Haspital discharge reporis (cases where no discharge summary is
.available) o ’
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5.5.1.2. Additional sources for birth information and birth defects

Obstetrical charls/delivery charts !
Newborn (reported birth defects) charts

5.5.2 Validalion with Cereral Pracltitioner Reccrds

The methadology will be as for hospital medical records, refer

5.2.1 with computer validation checklists, and standard contract letter
(comptuer generated) requesting validation of reported yes responses to

target organ conditions.,

5.5

The quality of data obteincble from G.P. records is al oresent an
unknown Tactor.  The retention and storace s well as relrieval methods
is also &sn urknown Tactor. The R.ALCLG.P. PL.O.M.R. sysieom has deen
inlreciced to many G.P. surgeries in N.S.W. and in these cases rctrieval

of recent medical information should present no problems.

.3, Validation with Specialist Medical Records

.- - The methodology will be as for bospilal/G.P. records and presents

the same problans of retrieval sysiems. Quality of data available is also
an unknown factor. :

5.5.4 Validation using other Medical Record Sources .

). Death certificales

2. Post mortem reports '

3. Cororers Court Medical Records may be used for reported deaths by meens
of misadventure. These reports do rot appear to be sent to hospital
medical recoru departments as a matter of course.

A4, Health Statistics Burcau

5. Perinatal Statistics Unit Commonwealth Insiitute of Health Sydney
University - Or. Paul Larcaster. ) :

6. Maternzl and Child Health Division of Health Commission - Dr.

C{Cratlan-Smith} S
7. Comsmunily tiealth Centres
&, Mecibank for 1975 is an unbiased alihough Jimited source of information

(as a f2ll-brck validation insitusent). Hacovds are held by the
Commonwealth Ueparteent of ticelth, ant could possibly be used as 2
validalion for reported diagnoses o1 2s an Independent source of dale on
outcerme.  This is being investigoled further. he mejor protlea al
present anncars to be rctxicvel of jdentifying information..
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6. CONFIDENTIALITY AND PRIVACY ISSUES

6.1 Confidentiality

-

tuch of the information being sought is sensitive and personal, and
some may be relevant should the veteran make a future medical claim. In
order to reduce non-compliance, it is essential that information ccllected
from subjects should be used only for the purposes of the investigation, and
that this can be absolulely guaranteed. A unigue confidential survey number
will be assigned to cach subject and only this number will be used to
icentify data. A separate { le will be kepi of names, service nunber and

this confidential survey nurber.

The investigation should be required to refuse access Lo individual
data to any other government department or organisation. A means to ensure
this is currently beiny investigated, one poss sibilitly bLeing that members of
the study team should have the status of Census Officers.

6.2 Privacy

Medical record administrators constantly face the problem of
balanzing the desire for personal privacy zgainst the nced for
public/research informetion. In many situations a greal cesl of personal
discretion is used, since legel precedent is practically non-existent.

6.2.1 New Scuth ¥ales Privacy Committce

The New South YWales Privacy Committec was established under the
Privacy fct, 1975 (N.S.M.) as a direct result of Professor wW.L. torrison's
eport on thc Law of privacy (1972). The 13 mombers of the Privacy
Co"ﬂrt ee have four main functions; pamely - Research (le research end
develop a general policy towards prlvacy) Complaints, Public Educaticn, and
Law Reform.

.

6.2.2 Hcalth Conrmission of New South VWales

The ticalth Comaission of N.S.W. refers any requests for rescacch
involving difficult confidentiality issues to the N.S.W. Privacy Commitiog,
and is usually guided by that Commitlee's decision, before allo.lng the
rescavcher access to tospilal dMedical Records. ,

The Health Commission of Noew Souih Weles has also distributed a
C]PCUldT MNo. 80/106, issued 3lst March 1980, to all ibs pJLdls and Coraunity
»alth Centres,

Scection 5 of this circular states "No informalion concerning s
potlan cr ¢lient is te be supplicd Lo enothor porson without the written
consont of the patient or client. This wrilien consent must be pres arved in
the case notes™,  The client must be N CRMED 0: Lhu purposes of tha Loy
requecsting his confld\ntl 11 ;nfcrmatzon, and musk be legully capoble of
¢iving conse: t. This consent must be ficcly given, and cover vhal ig
reguired, .

Section 8.< states "Information should not Lo suppdicd for resom oh

vithout consenl of Lhe paticnt or consultalion with the eppropriate hospival
or regional authority. Attention s drewn to the guicelines for accoes to

data produced by the Privecy Commiltee™,
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6.2.2. Action beinn taken

Letters explaining the aims, recuirements and nethondology of the
Veterans Herbicide Study will be sent to both the Privecy Committee of
" N.S.W. end the Healih Commission of M.S.¥., and if required, discussions
will be organissa betwecn members of the merbicide Study Group and the
Privacy Committee. FProf. L. Davidson will be writing tc the Department of
veterans'! Affairs in Canberra to address the question of confidentiality of -
a national level.

AL no time will medical records of any kind be viewed 6y a member
of the Veterans Herbicide Study without the express informed consent of
veterans/Controls/dives ete. Froduction of the palicent's signed consent

' will accompany all requests for medical record validaiion,

) Confidentiality and privacy of questionnaires will be maintained at
all times within the offices of the Herbicide Study Group.

-

.

i1
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7. STATISTICAL ANNALYSIS OF THE PILOT STUDY

7.1 Response Rates

*

Three types of response rates are of interest:

(a) overall response i.e. whether any questions answered (? agreement
to participate) i

{b) internal respoﬁse i.e. how many and which questions were ahswcred
satisfactorily. (This is an aspoct of data
quality) '

(c) medical examinaltion response i.e. how many of the respondents agree
L to and attend a medical cxemination

The rates (a) and (c) will be assessed as follows for each of the three
interview modes:

100 Vietnam veterans (V) and 100 non-Vielnam controls (C)

)

Stratified random sémplc of 50 from each of V and C groups
Tnese are the 'selected individuals!

e

-

Question nairﬂ to all ?0%~¥ ' Response rate (a)

- "" '!q * h -

If 'selected individual, respondds to QL:stacwnq1xn ascestain
willingness to pariicipate in medical oamamination I
\

_— —————

Galy for T and FF modes,- ascerlain atterdance rate | A iestonse
at medical exanination rale (c) )

——— et A
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Siemiatycki* has found that thc three interview modes yielded
response rates of
(a) SA - 70.3% (b) T - 73.5% (c) FF - B&.1%

Similar results are expected in our study and will be presented
as follows:

Interview Pecentage within respondents ‘Within respondents

Mode overall response % positive responce % attendance at
- to medical medical

.

SA (estimate only)
T ' '
FF

Thg estimate of the % attendence at medical for the SA meode will
be calculated on the basis of the observed mean altendance rate among
those in the T and fF modes who gave a positive response. Only an
estimate is tu be calculated for the SA mode because of the time
requiremcnts for the pilot survey. A1) response ratas will be calculated
using appropriately weighted values from cach stratum.

The rate (b) will be used to idenlify sensilive arezs of the
guestionnaire whose wording should be reconsicered and to alert the
statistician to tests whose power may be seriously affected by the
presence of missing vaives. Pover studies will have to be conducted in
the light of the (b) response rates.

A1l three response rates will be used as estimates of the
figures to be expectea in the main survey power calculaticns assocliated
with the varicus hypotheses to be tested can Lhen be made using these
esiimates. o

7.7 Gualily of data

There arce two important aspects here:

(a) the problem of non-response on specific questions should be
addressed. This hes two obvious inplications - L

(i} can the question be changed so as to increase response rate?

(i) what is the effect vn the power of the tezsis to be carriced oul
using, say, estimatcs of the missing veluss?

2
;
s

(%) 3. Sicaiatycki. A comperison of sail, telephone and howe inlerview
strategies for household healih surveys AJPH (9: 238-245, 1979,
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(b} The problem of bias i.e. false rcporting of modical slatus, There
are several ways in which ope cen try to detect this and determine
how often it ULCUTJ in different Lypes of individuals:

(i) use of medical records librarizn to check on dizgnosed illnesses

(ii) usc homy entrance medical exanination data if fcaslole on some
reporled illnesses

(iii) use incidence of medical disoxrders thaught.to'bc unrelated to
herbicide exposure to “flag" over-reporting

{(iv) 1look at correlations betwecen the battory scores on the
questionnzire and on the medical. low correlation could
indicatc false veporting and/or an inconsistent form of scoring
in these two wodes.

7.3 Comparability

The issue of comparability of the V and C groups has several
aspects: -
(a) ¥adical records of the entrance exem will be availeble on all 400

individuals, In aﬁdltlnn, age at enlistment, length of service and
Regular/National service status are 2lresdy known for cech individual.

(b} Additional information will only be available from respondents. It
is therefore necessary lo delermine whether the respondont (R) and
non-respondont (1R) sectieons of the ¥V and C subgroups sampled are
comparable. This vwill be done via )

(i) clrance medical exam records, age of enlistment, length of
service, Regular/eationa) service status, place of residoence

(ii) & mini-guestionnaire to M's. This will ask for education,
occunation and any chronic medical problems in self oy Tamily.

If the R and NR sections of the sgmp1e of 600 arc compqr;bac on
the hasld of (i) and (ii) in both thz V and C groups, no adjustment is
© necessary.  IF net, the di fferences should h° ascertained and Laken into
Pt

account when prepsring pewer calculations for the main study and cevising
possible statistical analyses. ;

{c) e R sections of the V and C sutgroeups will be compared via
additional infermation en the guesticnnaire  e.g. neticnality,

- *

income, education, necupation, vustl/urban stutus.

(d) within the ¥ %Ubﬁrﬂtr° of responZonts it will also be necessary Lo
corpare thoss wine went into the "‘d with lhose who slayed un the

bases.
If it is Tound that groups ave nob comparable, the differonces
should be ascuertairen and thair known efTecls in the arcas of interest
shondd be stuaiod eloseldy. hnouvcu- povelbda, anoapproprisle adjusteont

should be Jneorpoveten in the amlysis,
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PPPENDICES

8.1 Structurc of the Interview/Cuestionnaire

2.

3.

h.

4.2 7 Surnana
4

A. MALL QUESTIONNAIRE

Personnel information.

General information
2.) Nature of study itself
2.2 Subjects participation
2.2.). Importance
2.2.2. Yoluntam
2.2.%. Confidential
2.3 Contacts for further information.

Instructions.

3.1 low to Till in ihe guestionnaire

3.2 what to ¢o with completed questionnaire
3,2.1, dhere Lo send it
3.2.2. Date to send it by

(For Pilot Study)

3.3 Conlscts for help in filling in questionnéire

Subject identification
4.1 Todays date

Given names

Kddress in Tull

lone phong numboer

vork phone nueber
ConTidential survey number

-

= e
v

beiographics

5.1 Doic of bizth ‘

5.2 Typz of plzce vhere lived while growing up
5.% Years of schooling

5.4 Tertiary qualiificetions

5.5 Racial origins

Ocopational and Exposure History
6.1 Gengial job history
6.1.), Prior to going defence sorvices
6.1.2 While in defence services
6.1.%, Rfter leaving defence scrvices
6.2 Jobr contact with specific chemicals and su
6.5 Abzenleeion
6.4 Dotails of deferce service
6.4, Bate of enlisteont
6.4.2 Late of discharge
6.4.3 Stalus vilhin sorvice
6.5 Vicluon service
6.5.1 lretalls of service
6.5.72 Unlails of chumicul exposures
6.5.2.1 Spraying chenicals

bstances

6.5.2.2 MLuing, cerrying or lecding chimicals

¢.5.2.% Clcening or ropairing oqud
chculenis

nenl used Lo caery
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vehicle, boal or backpack

6.5.2.4
6.5.2.5 In area while it was being sprayed from
6.5.2.6 In arca where vegetation was dead and dying

6.6 Leisure time exposure to specific chemicals and substances

‘Medical history

7.1 Height

7.2 Meight

7.3 Self-rating of heal.h
7.3.} Physical heal th
7.3.2 Wental health

7.4 Specific medical conditions requiring validation
7.4.1 Demmatologic
7.4.2 Neoplastic
7.4.3 Hepalic
7.4.48 Hacwmopoletic
7.4.% Immunoclogic
7.4.6 Cardiac -
7.4.7 Endocrine conditions
7.4.8 Urinary/kidney conditions
T 7.4.9 Reproductive
- 7.4.10 Naurclogic
7.4.11 Psychological

History of smoking, alcohol and marljuana use
8.1 Smoking history
8.1.1 Kow/ever
8.1.2 Stepped/started
8.1.3 Quantily :
8.2. Alcohol Consumplion
8.2.1 Now/ever
8.2.72 Stopped/started ~
8.2.3 Quantity

8.3. Marijuana use
8.3.1 Ever , _ R
6.3.2 Quantity ‘ . -
rital hislory . ' '
1 Current marital status
Vi

9
9.2 Numbeor of merriages
9.3 HNusber of reletionships lasting more than 6 months

Pregnancy outoone

J0.) Fecord of all live births

10.2 Recerd of all occasions on which tried fn* a pﬂrlou af at
least & year to concoeive o child bub were nol abie Lo do 50

16,2 Record of all pregnancies not ending in a ilive birth

10.4 fectnd of all ¢childhon born with birth defecls

10.5 Record of all ehildren dicgrosed as being cancer

Percepiions of husbands or ex-hushbands heatlh
13.2 Physica) heolth
2k.w beatal bealih

. In arca while it was ucing sprayed by aircroft



o

J2. Closing statment .

* .1.
"2,

3.

4,

12.1 Thanks
12,2 Reminder about what to do with questionnaire

B, FEMALE QUESTIONNAIRE

Personnzl information-

Gercral information

2.1 Nature of study itself

2.2 Subjects participation
2.2.1 Importance
2.2.2 Voluntary )
2.2.3 Confidential .

2.3 Contacts for further information

Instructions
3.1 How to fill in the questionnzire
3.2 What to do with completed questionnaire
-~ 3,2.1 vhere to send it .
- 3.2.2 Date to send it by

3.3 Contacts for help in filling in questiormnaire

Subject identification
4.) Todays date

4,2 Surname

4,3 Given nanes

4.4 Address in . full
4.5 Home phone number
4.6 Vvork phone number
Denog

graphics . ] .
5.1 Date of birth ’
5.2 Years of schooling
5.3 Tertiary qualifications
5.4 Racial origins

Cccupational History
6.1 Ceneral job history

Vadical history

7.1 ieight
7.2 height

history ol smoking and alcohel consumption
8.1 Smoking history

6.1.1 Now/ever

8.1.2 Stopped/started

8.1.3 Quantity
8.7 AMlcchal consumption

8.2.1 tow/ever

8.2 ? Stoppoc/started

8.2.2 Quantily

1%
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9. Marital history
9.1 Currcnt marital status

10. Pregnancy outcome
. 10.1 Record of all live births including children who have since died
10.2 Record of all occasicens on which fried for a peried of at least a
year to conceive e chila but were not able to do s0 :
10.3 Record of all pregnancies nct ending in a live birth
10.4 Record of all children born with birth defects
10.5 Record of all children disgnosed as having cancer

1). Perceptions of husbands or ex-husbands health
11.1 Physical health
11.2 Mental health

12. Closing statement
.- 12.) Thanks
12.2 Reminder about what to do with questicnnaire -

wry

Pp———

12
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8.2 Structure of the Medical History and Mzdical Examination of fdults

It is proposcd to examine 200 subjects and their children.

" The time of the medical examination will be Qpprorlmately 3to 4
hours. .

it is ploposed to examine the vetcrens children at the same time
generally in the company ot their mother.

L4

PROGRAMME

The proposed medical examination will be in six parts:-
Administraticn, medical history, laboratory data collection, physical
examination, psycholncical tests, examination of offspring.

SCOPE AND CONTENT OF THE MEDICAL EXAMINATION ‘ o -

L

1. ADMINISTRATION - 10 minutes,
During adinnistration identification details aﬁd age ete, will be

collected

2. MEDICAL HISTORY - 45 minutes.
fPerformed by Physician No. L. {
The system review will be a standerd medical history with more or

less emphasis on outcomes of interest. ,

LABORATORY DATA - 15 minutes.

Vene punciure to be performed by a nurse,

Laboratory data to provida heematology and bicchemical information.
- Provision to be made for serum storage at --70% C.

The nurse will also record vital stalictics e.g. neight, welght end
supervise spirometry. .

™.

h

4. PHYSICAL EXAMINATION -- 60 minutes.
Performed by Mhysician No. 2.

(i) General examination major systems.
(i1) Skin examination with pholograghy if necessary.
(i1ii) meurological examination.

(iv) Exaninelion of target organs e.g. liver, spleen, Yyiph qlands
and testes., .

5. P3SYCHOLGGICAL TESTS - 60 minutes.

Preposed Peychologiczl tesls are the Corned) Index (C.1.) and ihe
Minnesota )tiphasic Persunaljty Invantory (R3°7).

Two olhor indices thal may be suitable are hcing considared ~ the
Orice questionnalire and the ook Depressic swenLory. A ore.run of
the Arey's payehiological {ests prior Lo entsy Snlo the services is
being considered.

Thess tests way be adiuinistered by e nuese.
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6. COFFSPRING .
- examinatlon to be pcrformcd by a Paediat1ic1an.

(i) - Gcneral physical cxamination.

(ii) Birth defects.

. 8.3 Medical Exomination of Children

As previously stated it is intended that the children of
veterans be examined by a Paediatrician at the same time as the subjects
are being examined.

Resources are being planned on the basis of examining
approximately 400 children.

The medical examination of the children will have as its objectiveé:

). An estimeie of present state of health.
2. Recording of any observable birith defects
3. __ validalion of any reported birth defects or medical conditions.

' ﬁ.provisional list of birth deafecls has been compiled based on
the birth defects te be included in a case-control study of the effect of
service in Vietnam to be conducted by the Center for DleaSL Control,

Atlanta, USA.

A parent of the children will be asked about the listed birth
defects and confizmation will be sought cither with evidence of surgical
COIILCLIOW or at phys 1ral examination. X

Phc]b the terminology 1s general and a pDaltiVO response is
ehtainad, specification and confirmation will be obtained via hospital

and doctor n =dical records.
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6.3.1, List of Bitth Defects

'SPINA BIFIDA AND/OR HYDROCEPHALUS
" MICROCEPHALUS

NEUROF IBROMOTOSIS

ANOPHTHALMOS
: MICROPHTHALMOS
BUPHTHALMOS
CONGENITAL CATARACT
COLOBOMA
ANOMALY OF THE EAR - IMPAIRING HEARING
HEART CONDITIONS
CONGENITAL CYSTIC DISEASE OF ANY ORGAN
ANOMALIES OF THE GASTKO INTESTINAL TRACT
CLEFT LIP ANG/OR PALATE
HYPOSPADIUS
EPIDSPADIUS
ANOMALIES OF THE URINARY TRACT
ANDMALIES OF THE FEMALE GENITAL TRACT
CLUB FOOT
REDUCTION DEFORMITIES OF THE LI1MAS
CHONDRODYSTROFHY i
OSTEQ GiMESIS IMERFECTA
HEREDITARY OEDEWA OF THE 'LEGS
SPECIFIC ANGHALIES OF HAIR
SPECIFIC ANOMELIES OF NATLS
ANOHALIES OF THE ENDOSRING SYSTEM
SITUS INVERSUS
DOANS SYNDROVE
DIAPHNGIATIC HIRNIA
CONGENT TAL NCOFLASH
CYOTOMEGALD VIRUS
HERPES STMPLEX
SYPHYLIS
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INTHODUCT ION*

Rescarch on 2,4-D, 2,4,5-T and related herbicides began during

World ¥ar 1I, and had at that time a clearly military connotation.

However, herbicides were not used for military purposes in World var
IT. The first, small-scale military use of herbicides was in the
1950's in fhe Malayan "emergency". In tha early 1960's the
possibility of tactical use of herbicides was given considzrable
impetus. A nunber of nerbicides were evaluated, in various
combinations, for their phytoxic effectiveness in South Vietnam.

In South Vietnam, the first military herbicide operations were
carrizd out in early 1962, and were phased out in 197)1. After a
yelatively siow buildup from 1962 to 19853, the operations increased
rapidly to a pe=ax in 1967, declined, but only slightly, in 1968 and
1969, and droppzd sharply in [1970. fccording to information from US
Departmeznt of Defence, the last herbicide spraying by fixed-wing
aircraft was flown on January 7, 1971. After this, herbicide
operations were limited to spraying around perimcters of the fire
bases, on enemy cache sites, and along land and water communication
routes, and were all carried out by helicopter or on the ground. The
last helicopter operation under U.S. control was flown on Cctover 31,

1971.

Herbicides used by US forces

-

The herbicidal "“Agents® used for military purposes in Scuth
Vietnan were identified by cods names referring to the cclor of hands
painted on the containers of tnhe chamicals. Those of interest to this
study are the Agents: Orange, White & Blue.

Agent Qrangs is a 50:50 mixture of the n-butyl esters of 2,4-D
([2,4-dichloroprenoxy Jacetic acid) and 2,4,5-T
(12,4, 5~trichlorephenoxy Jacetic acid). Each gallon of Orange
containad 4 1b of 2,4-0 and 4.6 1b of 2,5,5-T on an acid ecuivalent
basis.® Orangs was the agent usad wmost cxtansively in tn2 Viethan
war until its use was terninated on April 15, 1970 because of the
concetns of its possible teratogenicity and its concamination with the
highly toxic TCDD (2,3,7,8-tetrachlorodioenzo-para-dioxin).

Rgent Wnite is a mixture containing 2 1b of 2,4-D and 0.54 lb of

picloran (4-amino-3,5,6-trichloropicolinic acid) per gallon on an acid

equivalont basis. (or 4:1 on a molar hasis). It is & formulated
product containing 2,4-0 and picloran as the triisopropanciamine
salts, with tne addition of surfactants and water.

*This introducticn is based on materisl in reference (17}).

a8 Acid equivalent is the weight of the acid fomm of the chemical.
this is used pecause the weights of various ester or amine
formulations vary. Expression in terms of acid cquivalents
provides a uniform basis for comparison of different formulations.
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Agent Blus was formulated as the sodium salt of caco vlic acid
(hydroxydimetnylarsine oxide). It contained a minimem of 21 percont
sodiuvm cacodylate with additional frae cacodylic acid ior a total
dimetnylarsinic acid eguivalent of noi less tran 26 parcent on a
weight basis, or 3.1 1b of caccdylic aCld and ahout 1.7 1b arsenic per
gallon, with 5 percent surfactant and 0.5 percent antifoam agent.

All agents were intended for use at a rate of 3 gal./acre (28
litres per hectare), except that in the earlisr oparations and cn rare
occasions thereafter, only half of this dose was used. Tne herbicides
were applied oy US forces fixed-wing aircacft (UC-123), helicopter
(ud-1), from trucks, from river boats, and from backpacks. South
Vietnamsse forces may have also ozen involved disseminating the
herbicides Orange, White & Blus by these methods.

Both aircraft types were outfitted with special spraying
equinpent, consisting cssentially of a contsiner for Lhe herbicide and
a spray boomn witn nozzles. The container of tne UC-123 spray systom
had a nominal capacity of 1000 gal. -and the plane normally flew at 150
ft. (45 m) with a delivery speed of 130 to 146 knots. The "spray-on"
time of 3 1/2 te 4 minutes pemmittad approximately 930 gallons of
herbicide to be distriouted at the rate of 28 litre/hectare over a
path of 14 km length. Ouring the peak of activity (1966-1969)
approximately 30 C-123/UC-124 aircraft were enployed. lowever, many
other squadrons of C-123 aircraft were used routinely threughout South
vietnam in transport opzsrations (4).

The capacity of the UH-1 spray system container was 200 gal. but
the helicopter could carry only 100 gal. duz to weight limitations.
Spraying by fixed-wing aircraft accountad for the grezcter majority of
the nerbicide used in Lhe Vietnam war, at least into the later part of
1970 from wnich time on helicopter herbicide cperations increased and
gradually bocame predominant, until they became the only aercial me2ans
of heroicide delivery. (17) _ . L

The amount of herbicide used by year is listed in table 1 (17) and
the estimates of quantities of herhicide component totsl usage is
- given in table 2 (66). The region that received the greatast
concentration of herbicides was the Rung-Sat Special Rzgion south of
Saigon and adjoining Pnouc Tuy province (whero tns Australlans were
posted). This level is reflected in the quantities used in military
region III which included the Rung-3at Special Region (tadle 3). Tne
- corraspondance of spray missions in military region III and the
positions of Australian soldiers nas yet to e dotermined ~ and the
nunbers involved is supject only to conjecture.



Table 1 :
Application of Herbicides in the Vicinam Mar by Year (17)

‘Millions of Gallons

1962~ fug-Dec

Jly 1965 1965 1965 1967 _ 1966 1969 1970 _ 1971 Total
Orange NA2 .37 l.6a 3,17 2.22 3.25 .57 00 1122
White  NAQ 0 .53 1,33 2,13 1.02 .22 .0l  S.2
Blue NA2 6 .02 .38 .28 .26 .13 .00  1.12
Total® 1.27 ° .37 219 4.88 4.63 4.53 .97 .0l 18.85

a Not_available

ey

TABLE 2. Estimated quantities of herbicides and TCND disseminated in
Soutn Vietnaa Toca January 1952-Feoruary 1971 (62

Chemical ‘ ' Pounds
2,4-D 55,940,150
2,4,5~T . o ' 44,232,600
TCODA ' : 363
Picloram ] o | 3,041,800

. Cacodylic fcid ' ‘ “_JQLQQQLZQQ

Total of Herbicides 106,763, 260

8 The mean TCDD concentration in Herbicide Orangs was cstimated at 1.98 pom.
Y.
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. TBLE 3 US Merbicices Exparditures in South Vietram, 196? 19712
Co A dreaicilown py Conal lactical Zope =

Hzrirvicide Expenditure

' » ' (gallons)
Combat Tactical Zcnes . Orange White Blue
czI B " 2,250,000 363,000 298,000
ez . 2,519,000 729,000 473,000
Ciz 111 5,309,000 3,719,000 294,000
(includas Saigon) ‘
c1Z Iy . L,2271,000 435,000 __ 62,000
Subtotals 1,227,00 5,246,000 1,127,000
Grand total - . 17,678,000
* Source: HERBS tage (65) »

Herbicides used by Australian forces

Australian troops may have also osen exposed to herdicides sprayed
for perimeter vegetation control around the Australian camps. The
cnzmicals used were on the whole obtained commarcially from within
Australia and inciudsd GRAMMOXONE (paraquat) REGLONE (olquat) TORDGN ;OD
(picloran/2,4-0) and HYVAR (oromacil). Tne annual usage in Vietnam -in-
the years 1948 to 1971 was of the order of (6):

92,000 liters of diguat
1,600 liters of TORDON 500D
4,000 kg bromacil :

!

Commencing November 1967 a ficld investigation was conducted under

" scientific supervision to establish the metnodology for quschnqt}ng
tnese herbicides. Supsaquent to toxic effects being found in op2rators -
breakdown of mucous membranes, nose bleeds, ulceration of lips and
conjunctivitis - the use of DMSO* was GlSCOﬁLJHU“d and sirict procedures
for bandling were recommendad (31).

In addition the Department of Defense Maccoods a fairly high degree
of probability" that the Australia Task Force procurred and used 1,000
gallons of Agant Blue (cacodylic acid) obtained from local sources (6).

*  DMSQ is a chamical which accelerates the uplake of herbicide into
plents, and unfortunately has thz same.efrect for hunans,



Non Herbicide Exposures

Further to thz heroicides dissemminated by the U.5. forces, the
Australian troops may have come in contact with Malathion spraysd {roam
specially prepared C-123 planzs or "bug-dbirus".: Tie Malalhion was
selected for malarial mosquito control on advice from the World Hzalth
Organization. Unlike the barbicides which were sprayed in "remota! aveas
the Malatnion was sprayed "indiscriminately" sver
populated areas, "even whole toans" (A.L. Young, private comnunication).
These aircraft routinely spraycd insccticide adjacent o military and
civilian installations, as well a3 in arcas wherc mililtary operations
were in progress or about to coimence (4) ' ‘

) Medical freatments are also of intereau, in particular

(1) antimalarial drugs including the experimental drug Dapsone which was
used petween 1963 and 1970 and withdrawn alter adverse side effects and
(2) innoculations for Plague which too had adverse side effects but
remained in use. )

Sumnary of possible chemical exposures in Victnam

Thus the chbmlca]a which are of interest to the fustralian Vetcrans '
Herbicide stuay are

1, Agents used by U.S. forces
(a) Orange '
"{b) White
(c) Bluet
.{d) Malathion;

2. "Agents" used by Australian forces
(a) Gramnoxone
(b) Reglone
(c) tlyvar
[(d) Agent Blue)

{e) Insecticides;

3. Bustralian Hedical Treatments
(a) Antimalarials

(b) Plague innoculations.



Modelling exposure

The object of the Veterans kbralctde Stugy is to explere the
causal effects of herbicide exposure in Vietnam with regard to
possible adverse healtih outcome in Australian Vietnam veterans.

The hypothesis that a certain herbicide (or even ceoabinations of
chemicals) could cause the undesirabl: health effect can only be
demonstrated by being consistent with the current knowledge of the
chemical(s) biological action. Secondly to validate the supposition
a dose-~response relationship sust be shown i.e. The health effect
should increase with increasing exposure.

Any attempt to detemmine the 'dose’ cor exposurc of military
personnel must be predicted cn evenis that occurred at least ten
years ago. Since there was no sarpling progran assecclated with the
hanoling or dissemination of the heroicides in South Viectnam, a
guantitative detemination of exposure in terms of actual dose can
only be sunject to speculation (4). - However, it is still possible
to determine Yrelative" exposure levels,

For the "Agents” of greatest concern, namely Orange, Wnite and
Blue, it is truz to say that exposurz did rot includz all Australian
servicemen. Moreover, within the military population at risk, the
range in magnituce of exposure must nave becn grest. 2 range is
so great that it is plausible that the possible crrors in predicting
this “relative" exposure may be less then the range itself.

Data

To predict exposure levels with certainty it is necessary to
have a minimun of verifisble data availsble. 7o demonstrate a
possiole causal or ‘legal' connzcticn requires a higher standqrd of
documented information.

Exposure to Malathion is a case which amplifies this point. No
documented information regarding the "indiscriminate" spraying of
this substance is avallable. It may bz possible to show
relationship betwesn otner highly correlated confounding factors,
such as comzat duty or season and presumad Malathion exposure.
Mithout supplementary decumentary evidence it is impossible to
separake the effects of iiw selection criveria from the exposure.

A correlation between such "Malathion exposure® and health
effects would ve insufiiciont to prove the causal nature of
exposure.  There is no way that such an effect could be ascribed to
the exposure Lo Malatnion alone.

To obtain a presunad exposure level for Agents Orange, White and
Blua the following sourcas of data ave available:

1. The so called "HERBS™ coumputer tepes which docunznt the
herbicidz spreying sissions off Uslted States Tixed wing
aircraft. {approximately 80% of total hezrvicide disseminated by

——
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United States and South Vietnam forces is documgn*cd on these
tapes}., The information on tape includes: Start co-ordinates,
finish co-ordinate, gallons of agent and type of agont. The
spraying from helicoplers is omitted - as is record of asrial
spraying before 1965.

The Australian ammy has supplicd the locations of approximately
70% of Australizn Units [based on commander diary informaticon].
This is the so called "CARO™ data. Vilal co-ordinate
information is currently incomplete, but should be able to bz
obtained. .

A comprehensive survey of all Army personnel in South Vietnam to |
be conducted by this study will include questions to fill in
information gaps i.c. Reporl possible exposure to helicopter
spray missions; unit postings (which are not included in "CARO"
data); subjective information on exposure to handling
herbicides, spraying from backpacks, trucks and boats, to acrial
spraying and to.areas that were recently sprayed. Questions
allowing the assessment of the internal con51stenﬂy of the
sources of information are to be included.

Survey questions will include checks for accidental and
occupational exposure to phenoxy harbicides, arsenicals,
asbestos and other getrimental environmental agents cutside the
potential sxposure in Vietnam,

Rexrial Spraying

The exposure to the asrial application to these agents may be

separated logically into four areas:

al

Spray drift and concentraticns in "jungle"* from acrial
application, This concerns ths fate of spray from the time the ™
spray leaves the plane until spray perticlzs impact on the
Jungle foliage, tree trunks and ground and to the herbicide
distribution within the jungle ecosystem.

Environmental fate in jungle and hence likely sources of

contaminaticn. Addresses the follewing areas:
i) volatalisation and rovolatalisation

1i) photodeconnosition and biodegredation of herbicide
components

-

iii) redistribution of herbiside components within the jungle
environment e.g. after leaf fall

iv) Bioaccumulation “

vjungle® is used to Indicate all possible types of vegetation
such as forest, savanna, mangrove, swamp and cultivated land.
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Exvosure modes:

i.e. exposure via dermal, a]iwcﬂtary and pulmpnary routes
including relative ebaorptlun vaives and 1i ely sources of
contamination via each route. .

Exposure cateqories

i.e. use current data in the snlantlfic literature to choose a
priori meaningful exposure level catﬁoorlsatlona.

Spray drift o,

There are two models which are proposed for spray drift

calculation. They are not of necessity mutually exclusive and are
as ftollows: '

i)

1)

"Ceterninistic" model of spray fate.

“The generalised medel format is for a mass continuity equation
that in principle provides a cowplete descripticn of the
trajectory and properties of an acrosul or heavy particulate
cloud, fram the time of cloud stabilization to tre collection by
downwlnd surfaces. The temms included in the genc ralised model
must therevore specify the direction and rate downwind cloud
travel, tha alongwind crosswind and vertical cloud dimznsions of
travel timz and distance, the distribution of material within
the cloud as a function of tim2 and distances, and loss of
material through gravitational scttling, impaction or deposition
on vegetation or other surfaces." (19) Tne model snould also
provide for the effcct of variations in chemical and physical
properties of the material contained in the spray cloud e.g. the
volatilily ¢f components; the mode of release and source
emission time; and in meteorological, micro-metecorological,
terrain and vegetative factors.

Spray "drift" is used interchangably to describe two distinct
processes. Tne first type of "drifi" refers to the variation of
the actual flightpath to the “HERBS" data and the sccond to the

.spreading of the spray cloud duz to physical and meteorslogical

conditions. The form2r could cenceivably be tens of kilemetres
whlle the latter should be 1 kilometre at most.

Although it has been stressed that the pilots were able to lay
spray swaths accurately and that drift "just did not occur®
(AL, Young perutP communication), [Harbicide]™ mission
commanders stated that drift was a common problem and could
extend from 1 to 2 kilemeters. One "Rancn Hond® comnand2r said
in several cases drifi could be up to 10 ka. (These instances
were mountainous regions usually occupied by enemy forces) (18).

To reliably estimate the spray fate requires the following
informaticn.

fctual fli-ninath.  The YHERBS® tapes give the positiens of
Tlighipain Shdpoints. Since all the fixed wing mission
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preparation included serial reconnaisanee it way be assumed thab
the endpoints or at least the staripoint was reliably achieved.
However it bas bzen stated that the actual flightpath may have
deviated markedly from a straight line (A.L. Youny private
communications} with terrain being a mejor factor. Furthemore,
if a mission involved clearing jungle along a river bank or
road, the straight line approximation would be grossly in error*.

2) Spray particle size distribution is a critical factor in
determining drift potencial, revolatilisaticn and particularly
fate within the jungle cenopy - drops smaller than 150un would

.pose a problem. If the spray is volatile, i.e. Orange, the
larger droplets can vapourise to thesc dimensions, exaggerating
the problem. The droplet size is highly dependent eon viscosity,
nozzle geometry, spray system pressure and aircraft speed.
Incomplele data on particle size distribution is included in
Table 4, .

TABLE 4 Spray characteristics of C-123 Modular internal Spray
System. {4) (Spray material unknown]

Aircraft speed - 130 Knots

Aircraft altitude - 150 Tt (45 m)

Tank volume 1,000 gal (4,500 1)
Spray time 3.5-4 min
Particle size: (percentage

by volume)

100s 1.9%

100-500u 76.2%

500 21.9% -

874 impactied within 1 min
13% drifted or volatilized .
Mean particle volume 0.6lul

*  The comnittec on Effects of Herbicides in vietnam (17) found
several instances whore defoliation missions were more than 8km

from the nomninated path.



The problem of volatility would also affect the water soluble
fAgents Bluz and White which were sprayed in a concentrated
form. Experience in agriculturc has shiown that it is possible
for the water to vapourisz from spray particles leaving a dust
of the concentrate which impacts with extreue unreliability
(70). ihe effect varies inversely with droplet size. The water

- solubility of thesec Agents mean that they have a vastly
different environmental fate if it rained within 6 hours of
application. .

3) chro-metﬂroloqg The deposition and/or drift of a spray cloud
Is nignly dependent on the local meterological conditions. Such
factor as terrain, jungle surface and time of day dictate local
wind direction, Lhermals and inversions which are impressad upon
the larger scale weather patterns, Fortunately jungle provides
micrometerological pattexns which are stable over large areas so
reliable predictions are possipole given the factors of terrain,

Jjungle surface, time of day and weather.

A factor which interacts considerably with micro-meteorclogical
factors to produce drift is aircraft spray height - it must be
stressed that, although higﬁly dedicated, thzs US pllots were
operating undar combat conditions, in many cases over difficult
terrain so that the value of 150ft (45n) must be trealed as a
nominal altitude only.

Conclus1nns

The overwhelming problem yet to be faced is that of the validity
of this model. Agricultural experience (70) has shown the
inadeguacies, even disastars, of models of spray bzhaviour in well
controlled situations. The variety of specialised models available
and the controversy over their validity (8), (9), (19}, (70}, (71)
i}lustrates the potential problems.

Furthermore the available models concern the application of
dilute solutions (of the order of 1 in 100) applied over an even
crop surface by single lignt planc from an altitude of 3 meters
wversus the situation in Vietnam where a concentrated solution was
applied over a rougn jungle surface by a formation of cargo planes,
flying at a nominal 45 meters. The utility of such models to the
Vielnam situation could only be classed as fortuitous.

In addition volatile esters "were requested [and used] in order
to achieve more uniform coverags within a forest canopy"(66). Thus
the volatalisation from particles within the sg ay cloud and from
herbicide on l=af ¢urfacbs must be included in any model of spray

fatc and/or exposure.

It is obvious that there are many problems to be addressed
before the deteministic noﬂ:l would be a viaale pr010 ition.
validity could only be assessed by a careful re-enactient of the
Vicilnamase spraying Uperations under 4 variety of operaticonal and
wealher conditions.

.
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ii) Statistical Model

The requirements of the "deterministic" mcdzl for hard data may
not be fulfilled from the distance of time so it is suggested
that a simpler "statistical" model of spray Tate b used.

It will be assumed that the planes started from the "HER3SY
startpoint and headsd in the direction of the endpoint. The
variance of the probability distribution function of the actual
flightpath is assumed to increase with increasing distance Trom
the startpeint. The "actual® endpoint is distrivuted at a mean
distance of 14 km from the staripoint.

The percolation and vertical distribution of spray within the
Jungle is more complex. The "detemministic" model would be of
great benefit in calculating this distribution. The most
satisfactory method would be to assign varicus fractions of the
spray cloud to the ssctions of interest in Lhe Jungle ecosystem
i.e. soil and lower canopy.

"The spray swath distribution function is derived assuming the
flightpath is known. The major factor affecting variance of
this distribution function being the number of aircrafl and the
terrain.

The position of the troops will be treated as a two dimensional
gaussian distribution centered on the YCARO" data co-ordinate.

The variance will include such factors as co-ordinate accuracy

and whether the troops were on patrol.

The time effect is included in a simple exponential model of
herbicide conponent decay choosing anpropriate decay rates from
the scientific literature. The erffect of vegetation cover
protection and exposure modes is included as a multipllcutlve
factor. Considaring the simplifications sc¢ far, it is proposed
that a simple cumulative model of exposure be used, giving
relative exposure days as an output. (For the full mathematical
treatment sce Appendix IIIL.)

Commaents

The relativity of unrelated modes of exposure poses sclentific
problems which will take at least 6 man months to treat. References
(5), (22), (2¢6), (49), (4l), (£2), (50), ({g) and experionce In
nustralla with council workers spraying 2,4,5-T coupled with U.S,
Air Force documznts (currently requested) cc acerning calibration and

spray simulation will enaple a reasonable connectlon to be obtained,

The latier documents will also provide a more accurate basis for
the numerical valuss proposed in Appendix ITL.

The vork of Isensee (35) has shown Lhat bioaccuinulation
{1000--6330 x accunulalion) of diexin contained in contaminated silt
is possible by aguatic organisms. Considering the volue of Agent

Orange (ihe source of dioxin) which was dlSLllaUL d over the Rung Sat
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fishing region it is highly probable that seafood was a source of
dioxin contamination -~ the relative amcunis and significance is
highly cpoculative. For the purposes of regression analysis on
health effects it is hopad that this background exposure is no a
significant fraction of the total cxposure.

——
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Recormendationsg

5.

6.

Run modificd “HOPPS" pregrem using simple assumptions to

estimate size of exposed greun.

Maintain liasen with Australian and U.S. experts in the fields

of Peslicides.

Continue collecting relevant articles from World literature.
Develoﬁ models for

(a) Spray drift

(b) Environmental fate of herbicides .

(¢) Exposure modes '

{(d) Exposure categories.

That the models of drift and envirormmental fate be tested using
. i tewy

simulants to assess likely validity of theoretical predictions -~ -

of drift and foliage penetration under conditions similar to

those in South Vietnam.

!

The proposed models should be subject to extensive scientifie

peer review
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Comwents on Recommendations

2.

(a)

(b)

(c)

(@)

(a)
(b)

(c)

(d)

(e)

Jack Snelson is an excellent source

Mr Jomss Watit, Pesearzch & Dcvelopmant Officer (Bayer

Australia), 666—9841

- field Lrla]s/a011al spraying {mathematical
models/literature)

Mr Jdack Snelson, Pesticides Co-ordinator for Comnonwealth

Department of Primary Industry (062) 72-3933

- most corplete source of world literature concerning
pesticides available in Australia

Rr Brad Brett, Australian Veterinary Chemical Associaticn

(AVCA), 8th Floor, &80 York Street (290-0700)

- good source of literature

- excellent contacts in private and public sectors
Dr "Dick" Alhanez ’ |

-~ statistics

= theoretical models of spray drift

- exposure (of Ranch Hand personnel).

C.I.H. library is most helpful in obtaining'material cnee
the reference is found

Commonwealth Health library, Canberra has access to the
Dialog database which incluaes Chemical Aostracts and
Science Citation Jndsx. Tne latter is the most useful

source for (i) oafalﬂ;ng corplete list of ‘material

published by a given author in given years (ii) obtaining a. -

complete list of all books/articles which cite a given work.
Relevant authors are: .

enzyme induction

hernicide degredation
Seveso/dioxin long term effects.
Spray drift

Alan Poland
D.G. Crosby
G. Reggiani
H.E. Cramer

The Medlars/Medline database has already been searched and
printouts are filed. (This database is limited because it
excludes articles without a direct medical context.)

Obtalin as much information as pessible concerning Arerican
expoeriences with their surveys via Bick Albanez and Bill
Wolfe - especially information which Al Young may have,
and the report by Steven Moeks dealing with the herbicide
spray mission simulations done in Florida by USAF.
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SECTION 3

Revised Plans and Estimates for the Study

During January 1981, three sets of plans for the study were
prepared in conjunction with Professor Maclennan, Dr. Byth and Ms. Rose.
These plans (copies of which are attached) addressed the lnvestigation
Programme at three levels: .

. Overall Strategic Plan
. . 1 Year Plan (1981)
. Plan for the Pilot Survey (o June 1981)
Since these plans were pfepared, more detailed ones have been
compiled in each of the main disciplinary arcas of the study., We are
currently monitoring progress against these plans on a weckly basis.

We look forward to the opportunity to give a presentation of the
current plan and on progress.
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