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his own state of health, the alteration of the control group distribution is 
offset; (i .e., an "ill" control is replaced with an "in" individual, and a 
"well" control ·with another "well" individual.) This concept of replacement, 
coupled with the payment of stipends, and extensive efforts to encourage can­
p1iance will minimize losses to study and offset the adverse effects of those 
losses that do occur. 

H. Statistical Power Limitations 

(1) Prob1 em 

As discussed in Section VI, statistical power considerations 
are heavily dependent on loss to study rates. Since the design of the study 
is also limited by the size of the exposed population, statistical power for 
identifying the relative risk of an ·uncommon disease or symptom-complex 
«1/100) is very low «.50), (See Section VI. B.).· This study will, to a 
greater extent, be able to detect increased risks in canmon diseases or 
symptom-complexes (>1/100). 

(2) Discussion 

The "herald sign" of TCDD exposure, chloracne, is expected to 
have the greatest likelihood of· achieving adequate statistical power in this 
study. Recent fi ndi ngs from Seveso, Italy, support the importance of chlor­
acne as the pri mary marker symptom. The i nci dence of chloracne has been 
reported by Reggfani (personal communication) and Homberger, et a1., to be 
14.9 cases per 1000 residents in the region of highest contamination of Seveso 
(Zone A) and 6 to 12 cases per 1000 in the Seyeso community as a whole. These 
rates vary by age group, with c;hildren being at highest risk. Only 1 t.o 5 
cases per 1000 were seen in other regions of Northern Italy (Milan·, Como, and 
Lecco). The incidence of adolescent acne in· all of these populations varies 
between 21% and 30%. These incidence rates probably place chloracne at the 
lower limit of adequate statistical power of this study. In the Nitro, West 
Virginia studies, residuals of chloracne, as well as exacer.bations of pre­
viously active disease, continue to be seen 10 years after the rrost recent 
exposures, and 30 years after the industrial accident. Thus, it is likely 
that any chloracne in the exposed population may be detected, despite the 
intervening years since RANCH HAND exposures. In addition to chloracne, other 
recent 1 y reported human effects of TCDD exposure at Seveso, Ita1 y, appear to 
fall within the capabilities of this study design (e.g., peripheral neuro­
pathy, neu ropsychi atri c effects, and 1 i ver dysfunct ion). In general, with 
respect to statistical power, continuous data (clinical or laboratory measure­
ments) even from relatively small samples fair much better than either 
categorical or dichotomous data (presence or absence of a gi ven condition). 
Consequently, a concerted effort will be made to obtain physical examination 
data in a scored and/or continuous manner. 
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I. Variability of Procedures 

(1) Problem 

The variation of physical examination findings from differ­
ences in technique and the randan errors inherent in 1 aboratory testi ng are 
items of concern, particularly if attributable health effects are subtle or of 
low magni tude. Nonstandardi zed procedures and techniques are major contri bu­
tors to thi s vari ance. 

(2) Corrective Measures 

Vari abil i ty in exami nat i on procedures wi 11 be mi nimi zed by the 
use of standardi zed procedures, exami nat i on protocols, on-site monitors, and 
training. All laboratory procedures will be conducted at the examination cen­
ter and quality control will be stressed at all times. (See Section IX) 

J. Confounding Exposure Factors 

(1) Problem 

While virtually all of the media, attention has been directed 
toward the 2,4,5-T-containing herbicide formulations, other herbicides were' 
app 1 i ed concurrently by the C-123 ai rcrel'is in Vi etnam. Herbi ci de B1 ue 
(Cacodylic acid with 15.4% pentavalent arsenic) and Herbicide White (2,4-0 and 
Pic10ram) we're used throughout the 1962-1970 time period. Any long-term 
health effects from these additional compounds may confound the results of the 
study. Peripheral neuri,tis, tremors, skin and lung 'cancer, loss of hair and 
nails, skin, rashes, and' ga'stric symptoms have been alleged after exposure_to 
arsenical pesticides. The organophosphate insecticide Malathion was also' 
sprayed by some of these same ai rcrewmembers when RANCH HAND duties permi tted 
their 'temporary' assignment to mosquito/malaria control mis,sions. Mal'\Y of 
these individuals were involved in the aerial spray application of these and 
other pesticides both before, during, and after thei r Vietnam service. Long­
term effects from these chemicals would confound the study result's. Tht? small 
size of the RANCH HAND population will allow very little opportunity for 
analytic stratification for these confounding variables. Differing patterns 
of exposure to aircraft fuels in the study populations have been suggested as 
confoundi ng factors. The C-130 ai rcraft were powered by turbo-prop engi nes 
which used jet fuel (JP-4), while the C-123 and C-7 aircraft were powered by 
standard reciprocating engines which used leaded aViation fuel' (AV-GAS). 
After June 1968, many C-123s were modified by the addition of auxil1iary jet 
engine boosters for added power on takeoffs' and in emergencies. 

(2) Discussion and Corrective Measures 

Whi 1 e the extent of confoundi ng caused by exposure to these 
other pesticides is undetermined at this time, assessment of its magnitude 
must rely on responses of the subjects to that portion of the questionnai re 
dealing with other occupational exposures. For tl:lis reason, information 
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concerning exposures to other herbicides/insecticides used in Vietnam will be 
collected. Whenever possible, stratification techniques will be used to 
adjust for these confoundi ng vari abl es duri ng data anal ys is. Variat ions in 
fuel between C-130 and C-123 aircraft would be significant factors if indivi­
duals in the study were heavily and repetitively exposed. However, the normal 
duties of the· study participants did not involve aircraft refueling or other 
fuel handling activities. Thus, fuel exposures can be minimized as signifi­
cant confounding factors. 
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IX. Quality Assurance and Management Considerations 

A. Quality Control 

(1) Overview 

As in any major scientific effort the quality of the data and 
the comparability of the data over time are key factors in achieving valid 
results. Quality assurance in both scientific and management aspects of this 
study are planned, and will be fully integrated into each phase of the study • 

. (2) Scientific Aspects 

(a) Protocol Development 

The Air Force scientific protocol has been under develop­
ment for mo.re than one year. It has been subjected to an unprecedented five 
stage independent peer review process to insure the highest quality and valid­
ity of its science. 

(b) Blind Assessment Protocols 

The exposed or non-exposed status of each i ndi vi dua 1 wi 11 
not be revealed to any of the Health Examiners. Each aspect of the physical 
exami nat'i on wi 11 be cOnducted by ri gi d adherence to the examinat ion protocol. 
Past medical history and review of systems will be obtained by individuals not 
associated with the examining process. 

(c) Population Ascertainment Quality Control 

The study /contro 1 popu1 at ions for thi s effort were ascer­
tai ned through extensi ve computer, and hard copy record searches. The match­
ing variables for each individual were entered and ve'ri fied with a computer 
p,rogram to minimize transcription errors. Data collection for both exposed 
and, control populations was conducted using identical techniques, thus avoid­
ing systematic bias in population ascertainment. 

(d) Precision Matching 

Computer techniques will permit extremely close matching of 
the control participants to the RANCH HAND participants for three distinct 
variables. This will substantially enhance the analytic flexibility and 
va 1 i di ty of the study. 

(e) Questionnaire Technigues 

Detailed questionnaire methods are under development to 
provide comprehensive crosschecks between objective and subjective health 
information. Particular emphasis will be placed upon techniques to ascertain 
false positive information which might impact the validity of the study. 
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(f) laboratory Quality Control 

The contractor for acquisition of health data mandatorily 
must have a detailed in-house laboratory quality control program coupled with 
enrollment into the "ClIA" or "CAP" laboratory survey. In addition, randomly 
selected duplicate specimens will be sent to a central Air Force reference 
laboratory for veri fi cat ion. 

(g) Single Physical Examination Site 

All physical examinations conducted by the contractor will 
be performed at a single site by dedicated teams of health professionals to 
insure that data variability is at an absolute minimum. The contractor will 
be a fully accredited medical institution, and must provide organizational 
evidence of national/international preeminence. 

(h) Personnel Qualifications 

All examining physicians will be certified and accredjted 
by a Medical Specialty Board. Paramedics, medical students and interns will 
not participate as examiners in this study. 

(3) Management Aspects 

(a) Informed Consent 

All participants will be fully informed as to the nature 
and purpose of all medical diagnostic tests and examinations, and will certify 
their complete understanding by signing specially designed informed consent 
forms. Rel ease of medi cal data will be in stri ct accordance with Pri vacy Act 
determinations, and Air Force policies. Total confidentiality will be granted 
to subjects who are not on active duty. Active duty subjects will be gi ven 
limited confidentiality with release of medical information to the 000 only in 
in!'tances in which there is a risk to public, safety or national defense. 

(b) Monitoring Group 

A monitoring group of scientists and personnel outside the 
USAF will regularly review and assess the conduct of the RANCH HAND study. 
This group will interact closely with the Air Force principal investigators, 
and will provi de wri tten commentary and recommendat ions di rect 1 y to the WIli te 
House Offi ce of Sci ence and Technology Pol icy. Approxi mate ly equal represen­
tation will be maintained between government scientists, academic scientists, 
and sc·i ent ific personnel nomi nated by veterans advocacy groups. 

(c) Consultants 

In addition to the structured 'Air Force management system, 
outside management and scientific consultants will be uti ltzed to provide 
assistance to the prinCipal investigators upon request. 
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(d) Contract Performance 

All data acquisition contracts will contain highly detailed 
schedule performance requirements. All statements of work will be coordinated 
with two procurement 1 eve1 s, appropri ate Ai r Force program coordi nators, and 
the outside monitoring group. 

(e) On-Site Contract Monitor 

An Air Force Medical Service officer will be assigned to 
the physical examination site to: 

ticipants, 
0) provide visible Air Force representation to all par-

. (1) conduct detailed entry and exit briefings with all 
participants, particularly ensuring that the health assessment was conducted 
on a "b 1 i nd bas is" , 

(3) review all medical data for completeness and accuracy 
pri or to computer entry, and 

(4) examine all relevant features of the data acqllisition 
process, and insure absolute comp 1 i ance to the contract spec'ifi cat ions. 

(f) Data Security 

- All medical information obtained on each participant will 
be entered into a computer data respositorY. Access to these data wi 11 be 
1 imi ted to key sci ent Hic investigators by master code numbers. 

B. Management Structure 

(1) General Organization 

Standard Air Force Systems Command research and development con­
cepts and organi zat i on will be used to manage thi s study and assure effect i ve 
control of all phases of the investigation. The organizational structure is 
outlined in Figure 16. 

(2) Functions 

(a) Program Element Monitor (PEM) 

The tasks of the PEM will be preformed by a representative 
of the USAF Surgeon General' s staff. The PEM wi 11 serve as the Air Staff 
Program Monitor, and as such, he will represent the needs and interests of the 
primary investigators to the Surgeon General and the Air Staff. He will 
support the needs of the study to the Deputy Chiefs of Staff, the Secretary of 
the Air Force, the Secre~ary of Defense, and Congress. • 
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Figure 16 

MANAGEMENT STRUCTURE 

Program Element Monitor 
HQ USAF/SG Representative 

AFSC Systems Officer,/ 
. HQ AFSC/SG Representativr 

I 
Program Office i 

USAF SAM .,_-J . 
AMD Representatiye 

USAF SAM Pri nci pa 1 Investfgators 
(Technical Contract Monitors) 

Det 1 AMD or TOY Rotation 
On-Site Contract Monitor 

(Quality Control-Physical EXAMS) 

(b). Systems Offi cer (SYSTO) 

The SYSTO will serve as the Program Manager at the Ai r 
Force Systems Command level. In this capacity, he will monitor program sta­
tus, key issues, andprob 1 ems. He wi 11 also serve as coordi nator and expe­
di tar between the PEM and the pri mary invest i gators • Addi tiona 11 y, the SYSTO 
wi 11 prepare program documentat ion, coordi.nate all aspects of the program, 
monitor obligations and expenditures', and initiate reprogramming actions to 
support unfunded study requirements. 

(c) Program Office 

The Program Office will be staffed by a representati ve of 
the primary investigators and an Aerospace Medical Division (AMD) representa­
tive. This office is responsible for implementation of the complete program 
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management pl an on a day-by-day bas is. Routi ne peri odi c management assess­
ments and program status information will be provided to the SYSTO. The 
office will assure that all professional and technical aspects meet the strin­
gent quality requirements outlined in the study protocol. It is the responsi­
bil ity of thi s offi ce to insure that all schedul es, mi 1 estones, and fi nanci a 1 
requirements are met. This office also interfaces with, and provides guidance 
and support to the ons i te contract monitor (s) • 

(d) USAFSAM Principal Investi-gators/Scientists 

This team is the lead'ing technical resource for this pro­
gram. Members of this team are responsible for the faithful execution of the 
protocol, and as such, approve/disapprove all protocol changes, working in 
concert with the outside monitoring group. The principal investigators are 
the tecnhical monitors on all contracts under the protocol. They are respon­
sible for the security· of all data, for all data analysis, and for all inter­
pretation of analyses subject to review' by the outside monitoring group. 
These i nvesti gators provi de summary data to Ai r Force management personnel on 
request, to enable proper contract billing and program resource analysis. The 
primary flow of data, data analyses, and analysis interpretation fran the 
principal investigators/scientist directly to the monitoring group is designed 
to obviate any appearance of Air Force management bias. 

(e) Onsite Contract Monitor (Physical Examination, Contractor) . . 
The.onsite monitor will act as the Air Force representative 

at the examination site. He will monitor and assess the quality and timeli­
ness of the contractor's performance, and will advise the Program Office of 
any performance decrements, as well as other preblems encountered at the exam­
ination site. He will be responsible for the quality control of all aspects 
of the exami nati on proeess (physica 1 examinat ion, laboratory procedures,. and 
psychological and physiological testing). He will also welcome each study 
subject, review the results of the complete evaluation, and debrief each sub­
ject at the conclusion of the examination process. 
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x. Reporting Procedures 

Interim synoptic progress reports will be provided to the Surgeon General 
through Quarterly Management Reviews conducted each January, April, July and 
October. Key data analyses will be displayed, but inferences and concluSions 
will await full data analysis at the conclusion of each phase. A formal 
report for each of the three phases will be completed with forecasted submis­
sion dates of: Mortality Study, June 1982; Morbidity Study, June 1983; and 
Foll ow-up Study, June 1985, 1987, 1992, 1997, 2002. Fi ndi ngs and concl uSi ons 
of each phase will be published in a journal of stature. Total study design, 
findings, and conclusions will be published in theUSAFSAM Aeromedical Reviews 
or Technical Reports. 
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XI. qUESTIONNAIRE 

The release of the actual questions within the questionnaire could possi­
bly result in irreparable damage to the study fran an avoi dable source of 
responder bias. Consequently, this section provides a summary of the general 
subjects to be covered on the questionnai re and a bri,ef di scussion of those 
specific areas that will receive particular emph'asis. 

The questionnaire will, of necessity, be lengthy, but it will be adminis­
tered at a time convenient to the subject. Subjects who refuse to participate 
ina face-to-face intervi ew will be encouraged to cooperate wi th rodi fi ed 
questionnaires given by telephone. The questionnaire will verify personal 
identification data such as name, SSAN/AFSN, date of birth, address, telephone 
numbers, race, military status, effective date of status, location of military 
medical records, and marital history information. RVN tour information will 
be rechecked and expanded to include specific data such as date of tour, tour 
end date, AFSC, organization of assignment, PCS and TOY status, combat mis-
sions, and whether or not the tour was a RANCH HAND affiliated tour. ' 

Pre- and Post-RVN exposure information, both occupational and avocational, 
to asbestos, radiation, herbicides, pesticides, and carcinogens will b,e elic':' 
ited. Data concerning the frequency and duration of these exposures are very 
important. RVN exposure, to these chemical and physical agents will also be 
collected. 

Medical information obtained during this interview will include a state­
ment of general health, smoking hi story, al coho 1 consumpti on hi story and long­
term medication/drug use. In addition, questions dealing with infertility, 
birth defects of offspring, as well as the wife's obstetrical history (i.e., 
total concept ions, 1 i ve bi rths, mi scarri ages, still bi rths and premature preg­
nancies) will be obtained. A family history emphasizing ,cancer, heart 

"', disease, li ver di sease and i nheri ted di sorders in bot.h the subject's and 
spouse's families will be collected. 

A comprehensive medical inventory will be included emphasizing the neuro­
logic, dermatologic, reproductive, and hepatic systems. 

At the time of the .physical examinations, each subject will be given a 
comprehensi ve face-to-face medi cal hi story whi ch will expand and verify the 
health information that was obtained in the initial questionnaire and records 
review. An extensive review of systems will be covered at that time, includ­
ing an extensive occupational and avocational exposure history. 

Just prior to the time of follow-up adaptive physical examinations, a pre-
1 i mi nary telephone contact will estab 1 i sh the subj ect 's current heal th status 
and his willingness to continue participation in the study. Appointments for 
the follow-up exami nat ions will al so be arranged. Adaptive quest i onnai res 
wi 11 be gi ven emphas i zi ng those symptoms and systems that were found to be 
Significantly associated with the exposed populatio~ on analysis of earlier 
study results. If the subject expresses a desire to cease participation at 
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thi s time. he wi 11 be encouraged to recons i der hi s deci s i on. and the reasons 
for dropping out of the study will be sought. At the time of subsequent 
foll owup eva 1 uat ions. subj ects who have left the study will be gi ven the 
opportunity to rejoi n the study • 

..... 

• 
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XII. Physical Examination Design 

A. General Instructions 

This phase of Project RANCH HAND II is a cross sectional study of the 
subject's health at the time of examination. The physical examination and all 
required laboratory procedures will be performed by physi~ians and technicians 
at a major civilian medical center under contract to the Air Force. It is 
important that examiners remain unaware of the subject's status as a RANCH 
HAND participant or as a control subject. The physician examiner is tasked to 
examine and objectively record his findings. The examining phYSician is not, 
and cannot be expected to arrive ,at any definitive diagnosis, as the full his­
tory and laboratory results will not be available to him. Medical history, 
1 aboratory resu 1 ts, and phys i cal exami nat i on fi ndi ngs wi,ll be evaluated by an 
independent diagnostician employed by the contractor. This diagnostician will 
formulate diagnoses and·differentia1 diagnoses, if appropriate. In ad.d1tion, 
he will present a detailed analysis and debriefing to the study subject, and 
provide a copy of the analysis to the subject's personal physician, if so 
requested. 

If, during the examination, the physician discovers evidence of 
seri ous ill ness requi ri ng i mmedi ate treatl1)ent, the normal emergel1cy or urgent 
care procedures of the medical fact11ty would apply. , Such care will be 
arranged by the diagnostiCian and will be supplied by the contractor at Ai r 
Force expense. If during the examination, evidence of illness requiring non­
emergency medical attention is found, the diagnostician should infonn the 
subject and offer to have forwarded pertinent information to the subject's, 
physician. A clear record of any such advice and treatment sholi1d be 
recorded. The u 1 t i mate va 1 ue of the RANCH HAND II Study will 1 i e in the 
collection of complete, accurate and, whenever pOSSible, quantitiative data 
permitting the most stringent and powerful statistical analysis. For that 
reason, the physical examination protocol requires exact measurements in many 
instances, and the use of defined meanings of semiquantitative indicators in 
other places. 

These examinations will define the health status of the subjects at a 
pOint in time, and will establish tne presence or absence of abnormal physical 
findings. After statistical review of the study groups, these findings may 
permit definition of a chronic effect due to exposure. An inaccurate examina­
tion may lead to fa1acious study results in two ways: a presumed syndrome may 
be defined which does not in fact exist, or a syndrome which in fact exists 
may not be defined with enough validity to warrant further actions. 
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B Conduct of the Examination 

SICTIGN 'HYSICAL IXAMINATION 
I SU .... CT NUW •• " 

1. OCH'UII"'I.. ALI'''C ... ltAHC'I: 

a .- Appearance/Stated Age ~ Younger Than aOlder Than a Same As 
b: a Well-nourished a Obese 

l:7 Under-nourished C1 Older Than 
c. Appearance of Uln... or distre.8 aYe. a 110 d. !fAir Distribution a Nomal. a Abnomal. 

SPECIFY: 
2. Hf.IGNT em .~IGHT (fJ,... ... 4) "9' IITTING .... 000 "".ssu". "'OHT "It" AT MCALIIT LEVIE\' 

..... nOLlc OIAaTOUC 

Jo LIIU"' •• "ATE ... OUI.AItI I....J y •• UNO _MUl' . .. 
a. Irreqular b 
b. Ineqularly t=.qular a 
c • VPBs per m:l.nuta 

... lYe OltOUMDI 0 MOfilMAL. 

C7 A-V nickinq 
l:7.HORMA&. o..ortbe .. , .. Rut_i •• o .. la.uftbIC", endat ... 

Hemozrhaqd ,.,UManI .. 

a'" llqht reflex a Exudat •• a Papilledema a Arteriolar spa ... a Di.le Pallor a .,. CUppinq 

s. ""CUI 'EHILI. 0 .... ••• .. 1' Cl ... ···HT Sa. Abnomal. OCUlar Pigmentation 
r7 Y.. r7 No 

t. ENT r:1 MO .... " ... [:J"."O""L Describe .. , &Ono1'lll.UtJ'. 

TyI1Ipanic _ones intact a Ye. a No 
ttasal ulcerations a No aYe. 

Ra La 

1. NeCK (If,,,,.cJ.lI .. nt,.,.t1 "'M4IJ ~ HOIt .. A ... ~ .... eNO""A,," D.-cdbe _!If 8bftoMiaUty. 

Thyroid qland palpable g a Parotid qland enlarqement 
Enlarqed DR a L 
Nodule. a 

Tenderne.s "E7 
.~ 1'HOII". ANO LUNGS S NO .... ,.,L .~ ... aNOMlA", DeMdlM en, Uftomellty, ~ed.aU,. b •• U., ;d ... g Asymmetrical _. on a lib aua Circumference at nipple level 

Hyperre.onance. C! Rales Expiration em a Dulln ... %Ilspiretion _em 

•. """fiT CJ NOftM ...... DUNG""." ... Ductd.be .., ........... bn_edt,. of rat •• mUntiUN. 01' tbrilb. 

Di.plac~t of apical impulse L:7 No a Y •• Precordial thrwIt a No L:7 Yea 
aeart sounds nomal.. a Yes a No aSl a S2 a S3 a S4 

in It... l6 on Reverse) 
10, AODOIoII!N Cl NORMAL • 1:) A""O"'M ... L OMori" &",,""ordlallty ~..,ed.' eU_UoA'to tbe a Heptomeqaly a Other mass - ",1_ aDd n ... ,. Record waist measurement 

__ em Liver Span Specify: on attached form. 
L:7 Splenomegaly a Tende%t1e88 

. L:7 Liver a Spleen L:7 Other, specify. 

11. I':XTflle:"'ITIIU C1MO .. M ...... o "eNORMA\. D .. crib. .ft., edema or .'en_ ot " •• cular insuUiClieru:y. a Absence, specify: a Edema L:7 Clubbing of nails a Pitting L:7 Non-pitting L:7 Varicosities 
C7 Loss of hair on toes 

CJR c:JL 
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51CTION ""YSIC.",", IXAllltN"'TION (C_""" • .., I 
oz. "1:"I1'H,III"'l. "Ul.Sn "'O_"l. OIMIN. I ..... NT <:O ...... «NT' ._- ---

IIIAOIAl. 

- .- - 1--._. -
II',MOIII.l. 

f---- -.---
PO"\'I1'II..,1" 

, ..... .--. .. -
- -- _._-

.::IOIIISAl.1S "lIe)!s 
-.- .. -.. .- .. - . .+ -. 

POtTllIIlOIII TII!IIAl. 

". SKIN .- ; IfO,.MAl. CUNOIIIMA\" Indicate t:1pe and location ot lesions On the 
~ Derma~ographia attached anatomical tiaure 

Colnedones L:7 Hyperpigmentation a Palmar Keratosh 
~ Acneiform lesions a Jaundice a PeteclU. .. 
~ Acn~itorm scars L:7 Spider anqiomata L:7 Ecchymos.s a Depigmentation a Palmar erythema ./ / Soles of feet 
C/ Inclus1.on c;ysts Full-Face and Bilateral /' ~a.ils SiOO$'.' Tl::I.kcn j c:t CuC1.s Rhombo1dalis profl1 e photos taken OVesONo 'ar; Ci:J_ 

". "U'CI,i\.011C !l.IIT ... \. ;"71 />IO""'Al. .= .... HOMlAl. 
, 

i7 !<tusele - Specify: a Spine 
O.Weakness R' ScolJ.osis . , 

I /I Tenderness _ Kypho.lllis 
II Abnor:na.l Consistency c:; Tenderness. 
17 Atrophy Level 

L:7.Decreas.~ge CJ. Pelvic t:i.l t 
of motion L:7 ;:;aigh; L~, . I, 

15. GZNI:'OURINAR~ ... RECTAL ... HERNIA . C7 NOntAL L:7 ABNORMl\L 
17 Inguinal hernia L:7!>. L:7L . 
i7, 'restes a V4l:icocel. a Hemorrhoids 

Absent Enluqad. Atrophic: g !:pididymi. L:7 Prostatic 
If? a g R' Scrota 1 Mass Enl&rqament 
CIT. a "'" di& a Rectal uss 

l6. !..Y:·!PH ~ODES - c!!EClC AU AAEAs. C7 NOR-OW: a 1.l!NORMAL ~ SPECIFY a:1lVlc;u. i 
OCCIPITAL, SUPRACLAVIctlLAA, AX~, zpttRACHLEAa, mGUINAL, I'EMORAL 
~ tnlarqad ____ C7 Tender __ C7 lI&rd _'_ a Fixed. -- a COnfluent 

':'1. ::Z?VOUS SYS:'Z:1 ... SC:E AT':'AC:iEO fORMS 

l3. ,"".'!" :'."'11; ,..'"U'~? · ..... !~ .. p;.Vi\!',.,'"'!NS 
:: ':on ':.inued =~om' Item ,j 

:·1urmur ~ ~lo C7 'ies <u:oa a Ao Cl ?u a Apex L...; 

Sys a a C7 D 
Dia a C1 ,.-,. .--;' 

~ ~ 

A AM If A , ,. ..... 0 'I)" .111 •• '~t.e .. u .. c Q. «)("M'N''''4 ... ¥ •• c ... '" - , 

c~ ..... ' .. ' .. 0 ... e'~L"" I"ON" ""Jlllt! , , 
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CLINICAL RECORD NEUROLOGICAL EXAMINATION 

HEAD AND NECK - Normal to Palpations/Inspection L:7Y L:7N Specify Scar L:7 
Asynmetryc::J Depression L:7 

Carotid Bruit L:7No 8R L:7L 
Neck Range of Mati on Norma 1 or Decreased to L:7 Left L:7 R·i gh t 

L:7 Forward L:7 Backward 
TRUNK 

MOTOR SYSTEM - Handedness Right L:7 Left L:7 

Gait L:7 Normal or L:7 Broad Based L:7 Ataxic L:7Small Stepped L:70ther-Specify 
Associated Movements L:7Arm Swing L:7Normal or Abnormal L:7R L:7L 
Muscle Status (strength, !one, volume, tenderness, fibrillations) 

Bulk L:7 Normal L:7Abnormal 
Tone Upper Extremities L:7Normal or L:7Increased L:7Decreased 

L:7Right L:7Left 
Lower Extremities L:7Normal or L:71ncreased L:7Decreased 

L:7RiQht L:7Left 
Strength - Distal wrist extensors L:7Normal L:7Decreased 

Ankle/Toe Dors/Flexors L:7Normal L:7Decreased L:7R ~L 
Proximal Deltoids L:7Normal L:7Decreased L:7R L:7L 

Hip Fl~ors L:7Normal L:7Decreased L:7R L:7L 
Abnormal Movements (tremors, tics, choreas, etc.) Fasiculations L:7No L:7Yes (1-4+) 

Tenderness L:7N? .L:7Yes (1-4+) 
Tremor L:7No l:7Yes - Specify 

. . Upper Extremity L:7R 011. L:7Re~ting L:7Essential' L:7Intention 
Lower Extremity OR L:7};fL:70ther 

Coordination (a) Equilibratory - Eyes Open 
Eyes Closed - Romberg L:7Positive (Abnormal) L:7Negative (Normal) 
Right Foot Left Foot 
(b) Nonequ.1libratory (F to N; F to F; H to K) Finger-to-nose-to-finger 

L:7Normal L:7Abnormal ~Ri9ht r-7Left r-780th 
Heir-Knee-Shin L:7Normal Abnormar- r-7Rignt L:7Left r-7Both 

(c) Succession Movements (inclu ng check. reliound. posture-hola;ng) 
If indicated, check L:7Normal L:7Abnormal L:7R L:7R 
Rapidly alternative movements L:7Normal L:7Abnormal L:7R L:7L L:7Both 

Skill ed Acts 
() Handwr1ting .. If indicated. L:7Normal L:7Abnormal 
() Speech (articulation'. aphaSia, agnosia) Grossly L:7Normal 

L:7Abnormal - Specify Dysarthria L:7 
Aphasia L:7 
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Reflexes (O-absent; 1-sluggish; 2-active; 3-very active; '4-transient clonus; 
5-sustained clonus) . 

Deep R L Deep R L Other R L Abnonna1 R L 
Babinski 

Bli:eps Patellar 
riceDs 

Achilles 
Remarks 

MENINGEAL IRRITATION 

Straight Leg Raising L:7Nonna1 L:7Abnonn.1 L:7R L:7L L:7Both 
NERVE STATUS (tenderness. tumors. etc.) 

SENSORY SYSTEM (tactile. pain. vfbration. position. If positive sensory signs are 
present. summarize below and indicate details on Anatomical Figure. Std. Fonn 531) 

Light Touch £:7Nonna1 . L:7Abnorma1 
Pin Prick L:7Nonna1 L:7Abnonna1 (Map on Anatomical Figure) 

Vibration (at ankle. 128 hz tuning ~ork): L:7Norma1 L:7Abnonnal L:7R L:7L L:7Both 
Position (Great toe): L:7Norma1 L:7Abnorma1 L:7R L:7L L:7Both 

CRANIAL flERVES 
I R Smell L:7Present DAbserit 

L Smell L:7Present L:7Absent 
II Fundus·R Normal L:7 Abnormal L:7 Disk Pallor/atrophy 

L:7ExudateL:7Papilledema z:7Hemorrhage 
Fundus L Nonnal L:7 Abnormal L:7 Disk pallor/atrophy 

L:7ExudateL:7iPapill.dema '/:7Hemorrhage 
Fields (to confrontation) 

Right L:7Normal L:7Abnorma1 Left L:7Norma1 L:7Abnonnal 

III Nonnai [J L:7Abnorma1 - Specify 
It Pupils-Size (l11li) Equal ~unequal8 Oifference l11li __ 
V Shape, position Round Other 8R L:7L 

Light. Reaction Normal Abnonnal L:7R L:7L 
Position of Eyeballs 

Movements R L 

Nystagmus Rotary p Horizontal L:7 Vertical L:7 
(Draw pos1tion 
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XI 

Ptosis Rl:7 L l:7 
V Motor R Clench Jaw - Symnetric l:7 Deviated l:7 RO Ll:7 

L 

Sensory R Normal l:7 Abnormal l:7 VIl:7 V2l:7 V3L:7 
L Normal z:7 Abnormal z:7 Vlz:7 V2z:7 V3z:7 

Cornea 1 Refl ex R L 
V II Motor R Normal smile DYes DNa Palpebral Fissure l:7Yes l:7No 

L Normal smile l:7Yes l:7No Palpebral Fissure l:7Yes l:7No 

IX Pal ate and Uvula 
X Movement Normal l:7 Deviation to l:7R l:7L 

Palatal Reflex R ONormal OAbnormal 
L L:]Normal L:]Abnormal 

X I I Tongue-Protruded~Central l:7 R D L D 
Atrophy DNo· l:7Yes 

MENTAL STATUS (alert, clear, cooperative, etc.) Gross abnormalities: l:7No 
l:7Yes - Specify -
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Medi ca 1 Hi story: 

Physical Examination: 

General 

Dermatologic 

Neurological 

Psychol ogi ca 1 

Laboratory Results: 

Diagnosis: 

DIAGNOSTIC SUMMARY 

SYNOPSIS OF POSITIVE FINDINGS 

Differential Diagnosis, if applicable: 

Date Signature 
of Diagnostician 

• 
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C. Special Procedures 

(1) Nerve Conduction Velocities (NCV) 

These studi es have been determi ned to be an important parameter 
in long-term follow-up. studies of persons thought to have been exposed to 
Herbicide Orange components. The Nerve Conduction Velocities should be 
performed by a physician or by a specialty qualified technician under the 
supervision of a physician trained in neurophysiological methods. 

(al Specific NCVs 

(1) Ulnar Nerve (ope side only) 

(a) motor (above elbow, below elbow) 

(~) values recorded 

(i) distal latency 

(ii) NCV 

(g,) Peroneal Nerve (one side only) 

(~.l 

(b) 

mot~r 

-va J ues recorded 

(i) distal latency 

(ii) NCY 

(1) Sural Nerve (one side only) 

(~) sensory: orthodromic 

(~) va 1 ues recorded: NC V 

(b) Methods 

Standardized, published methods will be used (e.g., Smorto, 
Marcio P., and John V. Besmajian; Electrodiagnosis; Harper and Row; NY, 1977). 

(2) Psychological Test Battery 

(a) General 

This battery yields objective numerical data, and is well­
standardized and clinically validated. The 1ndiv1dual tests were chosen to 
1nsure an adequate analysis of one of the major alleged manifestat10ns of 
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Herbicide Orange toxicity. Each test either validates the other tests or is 
considered to be a "definitive" test for analysis ,of a suspected psycho-neuro­
pathic effect under study. Compared to the general civilian population, 
characteristic response tendencies are observed on the MMPI and Cornell Index 
among active duty aircrewmen being evaluated in an aeromedical setting. It is 
a 1 so important to cons i der the effect that pendi ng ret i rement has exerted on 
the reporting of medical history and symptomatology. This may also alter res­
ponses to psychological testing. 

(b) Specific Tests 

(1) Wechsler Adult Intelligence Scale (WAIS) 

Individually-administered collection of verbal and 
nonverba 1 i ntell ectua 1 measures; a 1 so useful for c1 i ni ca 1 inferences when 
combined with the, neuropsychological battery below. 

(£) Reading subtest of the Wide Range Achievement Test 
(wAIT) 

Individually-administered measure of word recognition 
ability. Important to rule-out reading inefficiency should the response to 
the personality instruments below be of questionable validity (e.g., high F 
scale on MMPI). 

(~) Halstead-Reitan Neuropsycho1 ogi ca 1 Test Battery 

Individually-administered collection of brain behavIor 
relationship measures for establishing the functional integrity of the cere­
bral hemispheres. The battery must include the following subtests: Category, 
Tactua 1 per,formance, Speech-Sounds, Seashore Rhythm, Fi nger Tappi ng, Trail 

,Making, and Grip Strengths. The Aphasia Screening and Sensory-Perceptual 
Exams are cons i de red opt i ona 1 i n"vi ew of thei r redundancy wi th the c1i ni ca 1 
neurologic exam' included in this project. Individualized test debriefing is 
conducted to clarify test performances in the WAIS and Neuropsychological 
Battery. 

(±) Three subtests of the Wechsler Memory Scale I (WMS I) 

Individually-administered measures of immediate and 
delayed recall of verbal and visual material s. The Logical Memory, Associate 
Learning and Visual Reproduction subtests are to be administered in the stand­
ard, immediate-recall fashion initially. After 30 minutes has elapsed, the 
examinee is asked, without prior alerting, to recall as much as he can about 
the Logical Memory and Visual Reproduction subtest stimuli. Standard scoring 
is used for both test-retest administrations. 
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(5) Cornell Index (Cl) 

Self-administered and standardized neuropsychiatric 
symptom and complaint inventory, including items involving asthenia, 
depress ion, anxi ety, fatigue, and GI symptoms in lay language. Endors.ement of 
items are to be explored and clarified in test-debriefing. 

(6) Minnesota Multiphasic Personal ity Inventory (MMPI) 

60 to 90 minute self administered clinical psychiatric 
screening instrument; also capable of estimating response biases (e.g., "fake 
good," or "fake bad"). The shortened version of Form R (i .e., items 1 to 399) 
may be substitut·ed for the 566-item Long Form. Standard scoring and Minnesota 
norms are to be used, with the possible exception of active duty examinees 
where USAFSAM aircrew norms may be applied. Clarification of profiles showing 
response biases, questionable validity, and/or unusual item endorsements will 
be conducted in individual test debriefing. 

(3) 12-Lead Electrocardiogram 

(a) Procedu res 

A standard 12-1ead sca1ir electrogram is required. If an 
arrhythmia is observed, a one minute rhythm strip will: be obtained. The 
electrogram will be done following a minimum fast of four hours. 

(b) Interpretation 

The electrocardiograms will be interpreted by cardio­
logists at the examining center, and then forwarded to Brooks AFB where physi­
cians in the USAF Central ECG Library will compare the tracing to. previous 
individual ECG records in the case of rated (pilot or navigator) subjects. 

(c) Disposition (USAF Central ECG L1brary) 

(1) Pilots and Navigators 

The original tracings will be microfisched and 
permanent record estab 1 i shed for each i ndi vi dua 1 • 

(i) Enlisted Subjects 

The original tracings will be microfisched and a 
permanent record estab1i shed for each i ndi vidual. 

(4) Radiographic Examination 

A standard 14x17 in., standing, roentgenogram in the PA 
position using small nipple markers will be accomplished. 
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(5) Pulmonary Function Studies 

Standard evaluation of vital capacity and forced expiratory 
volume at 1 second will be performed. 

(6) Laboratory Procedures 

(a) Specific Tests to be Performed on all Participants 

(1) Hematocrit 

(1) Hemc:>globin 

(.2) RBC Indices' 

ti) While Blood Cell Count and Differential 

(~) P1 ate 1 et Count 

(~). Erythrocyte Sedimentation Rate 

(Z) Uri na1ysi s 

(.§.) . Semen Analysis (Number, % Abnormal, Volume) 

(1) Blood Urea Nitrogen 

(.!.Q.). Fasting Plasma Glucose 

ill) Creat i ni·ne 

m) 2-hour Post Prandi a 1 Plasma G1 ucose 

ill) Differential Cortisol (0730 and 0930 hours) 

Oi) Cholesterol & HOL 

(12) Trig1ycerides 

Oi) SGOT 

(lZ) SGPT 

(l§.) GGTP 

(12.) Bili rubin, Total and Direct 

(20) Alkaline Phosphatase 

(.£1) LOH 
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(~) Serum Protei n El ectrophores is 

(Q) CPK 

(24) VORL 

(.f§.) LH 

(~) FSH 

(27) Testosterone 

(28) Thyroid Profile (RIA) (T3. T4. TSH.FTI)· 

(29) De1ta-amino1evu1inic Acid 

(30) Urine Porphyrins 

(11) Hepatitis B antigen/antibodies 

(32) Prothrombi n time 

(~) Blood Alcohol 

(b) To be performed on selected subjects 

-(1) Anti-nuclear Antibody on subjects with indications of 
autoimmune disorders-

(2) Hepatitis A Antigensfantibodies for those with current 
or past hi story of lTver di sease 

defects 
(1) Karyotypi ng for those fatheri ng chi1 dren wi th birth 

. (4) Skin photography and skin biopsy on subjects with 
suspected ch1~racne -

(5) To be performed if medical history indicates a subject. 
has an increase in infectious diseases: 

(!) Immunoelectrophoresis 

(~) Quant itat i ve Immunog1 obu 1 i n Determi nat ions 
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subjects 
(§) To be performed on a randomly selected group of 

(~) Enumeration of Band T cells 

(£.) Enumerat i on of Monocytes 

(£) Band T cell funct ion tests 

(7) Rati ona1 e for 1 aboratory procedures 

(a) Studies on the toxicity· of TeDD in animals have shown that 
the following organ systems are damaged: 

(1) Liver: Hepatic necros is, 1 i ver enzyme changes, hypo­
proteinemia, hypercholesterolemia, hypertrig1yceridemia. 

(2) Reticuloendothelial System: Thymic atrophy, altered 
cell u1ar immunity, decreased lymphocyte counts. 

(3) Hemopoietic System: Anemia, thrombocytopenia, 
leukopenia, pancytopenia. 

(1) Endocri ne. System: Hemorrhage and atrophy of adrenal 
'cortex, hypothyroi di sm. 

(§) Renal: Increase in blood urea nitrogen. 

(6) In' addition, statistically significant increases in 
hepatocellular carcfiiomas (liver) and squamocellu1ar carcinomas of the lung 
were found. 

(b) Studies on thEi toxic effects of TeDD in man have shown that 
the following organ systems are damaged: 

(1) Skin: Chloracne, hirsutism. 

(2 ) Liver: Porphyria cutanea ta rda • Increased levels of 
transaminase and of GGTP. Enlarged, tender liver, hyperlipidemia. 

C~) Rena 1: Hemorrhagi c cyst it is, foca 1 Pye 1 onephrit is. 

(4) Neuromuscular System: Astheni a, i.e., headache, 
apathy, fatigue, anorexia, weight loss, sleep disturbances, decreased learning 
ability, decreased memory, dyspepsia, sweating, muscle pain, joint pain and 
sexual dysfunction. 

(i) Endocrine System: Hypothyroidism • 

• 
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(c) Based upon the reports of toxic effects in animal and human 
exposures, the' following organ panels were thus 
recommended: 

U) Hemopoi et i c 

(!) Reticuloendothelial 

(1) Renal 

<.i) Endocrine 

~) Neuromuscular 

~) Hemopoietic screening should include: 

(1) Hemato,cri t 

(!) Hemoglobin 

(l) RBC i nd ices 

(i) Erythrocyte sedimentation rate 

(§) P1 ate 1 et count 

(i) Prothrombin time 

(~) Reticuloendothelial system: 

(1) White blood cel'] count 

(!) Differential 

(1) Serum protein electrophoresis 

, (4) Selective use of i mmunoe 1 ectrophores is and 
quant itative immunog1 obu 1Tn determi nat i on 

(~) B cell and T cell counts and functions 

(f) Hepatic screen: 

U) SGOT 

(,g) SGPT 

(1) GGTP 
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(i) Bilirubin, Total and Direct 

(§.l Alkaline phosphatase 

(§) LDH 

(L) Cho 1 estero 1 

(~) HDL 

(~) Triglyceride 

(!Q) Uri ne prophy ri ns 

( 11) Urine porphobilinogen 

(g) Hepatitis B antigens/antibodies 

(g) Renal screen: 

0) Ur:i na 1 ys is 

(g.l BUN 

(~) Creatinine 

(h) Endocri ne screen: 

(!.) Oifferential cortisol (0730 and 0930 hours) 

(£) Thyroid profile (RIA) 

(1) Fasting plasma glucose 

(i) Neuromuscular system: 

e!.) CPK 

(j) El uci dat i on of sympoms of astheni a: 

(1) Testosterone 

(£) LH 

(1) FSH 
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(k) The· following tests should be peformed only as 
follow-up. for abnormalities in the history or physical 
examination findings: 

(1) HAVAS (lgG and 19M) 

(~) ANA 

-
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TABLE A-I 
SUHIIARY ~ 2.4-0. ?4.5-T. AND TCOD AIIlMAL STUDIES 

2.4-0 Z-,4,5-T TWO 

LD50 RANGE (ACUTE) 100-1000 .g/kg 100-1000 _g/kg 1-1000 gJkg 

CHRONIC TOXIC DOSE APPROACHES ACUTE LEVEL 1/2 ACUTE LEVEL; MARKEDLY LOIlER 
RAI' ID CLEARANCE VARIABLE CLEARANCE LEVEL 

BIOACCUHULATION 

SIGNS ~ ACUTE/ ANOREXIA ANOREXIA WEIGHT LOSS 
CHRONIC TOXICITY 

WEIGHT LOSS ATAXIA INVOLUTION Of 
THYHUS 

HUSCULAR IlEAKHESS G_I. INJURY ALOPECIA 

IRRITATED G.I. TRACT LIVER OONGESTION EPITHELIAL ... CHANGES 

'" 0\ MINOR LIVER INJURY KIDNEY OOHGESTION LIVER LESIONS 
(VARIABLE) 

MINOR KIDNEY INJURY 
, 

HYPOTHYROIDISM 

MIHOR LUNG OONGESTION 

EHBRYOTOXIC DOSE APPROACHES TOXIC APPROACHES TOXIC MARKEDLY BELOW 
LEVEL LEVEL TOXIC MATERNAL 

LEVELS 

TERATOGENICITY IjUESTIUNABLE ; -LOW INCIDENCE ONLY SPECIES VARIA-
WEAK AT BEST IN MICE (CLEFT TIONS: YES MICE 

PALATES DILATED NO RATS 
RENAL PELVIS) 

CARCINOGENICITY QUESTIONABLE; ONE STUDY: YES EPITHELIAL 
WEAK AT BEST HOHEROOS STUOIES: NO CHANGES IN 

PRIMATES: 
YES IN RATS 



TADlE A-2 ·SVMPTOM COMPLEX· DERIVED FROM LITERATURE REVIEW OF CASE STUDIES 

EXPOS£D TO 2.4-0; 2.4.5-T AND/OR TCOD 

ASTHENIA 

PERIPHERAL NEUROPATHV 

SWEATING/fEVER 

CARDIAC DISTURBANCE 

RENAL DVSfUNCTION 

LIVER DYSfUNCTION 

61 DISTURBANCE 

HEADACHE 

PNEUMONITIS 

CSf PROTEIN AlTERATIONS 

CONVULSIONS 

2.4.5-T (+ TCOO) 

CHlORACNE 

PORPHVRIA 

HVPERPIGHENTATIOM 

ASTHENIA 

PERIPHERAl NEUROPAlHY 

CARDIAC DISTUROAHCE 

LIVER DYSfUHCl10N 

61 DISTURBANCE 

TCoo 

CHLORACNE 

PORPHYRIA 

HYPERPIGMENTATION 

ASTHENIA 

PERIPHERAl NEUROPATHY 

CARDIAC DISTURBANCE 

RENAl DYSfUNCTION 

LIVER DYSfUNCTION 

61 DISTURBANCE 

HYPOTHYROIDISM 

HEARING/SHELL 
OISTURIIAHCES 



TADlE A-3 DETAILED LISTING OF SYMPTOMS/SIGNS BY MAJOR CATEGORY 

FROM LlTtRATURE REVIEW OF CASE STUDIES EXPOSED TO 2,4-0; 2,4,5-T AND/OR TCDD 

HEURO-PSYCHIATRIC ABNORMALITIES 

AESTHEHIA 

ANXIETY 

DEPRESSION 

FATIGUE­

APATHY 

lOSS OF DRIVE 

DECREASED LIBIDO 

IMPOTENCY 

SLEEPLESSNESS 

EMOTIONAL INSTABILITY 

ANOREXIA 

DIZZINESS 

DECREASED LEARNING 
ABILITY 

,. 

PERIPHERAL NEUROPATHY 

HYPOREFLEXIA 

WEAKHESS 

PARESTHESIAS 

- EXTREMITY NUMBNESS 

MYALGIA 

GAIT DISTURBANCE 

"MILO" PARESIS 



TA~LE A-l (CONTlIIlIED) DETAILED LISTING Of SYHPTOIIS/SIGNS BY MAJOR CATEGORY 

fROM LITERATURE REVIEW Of CASE STUDIES EXPOSED TO 2.4-D.-2.4.5-T AND/OR TCDD 

DERHATOLOGIC DISEASE 

CIIlORACNE 

PORPHYRIA CUTANEA TANDA 

HYPERPIGHENTATION 

HIRSUITISH (BODY) 

ALOPEC IA Of THE SCALP 

OTHER DISORDERS 

HEPATIC DYSfUNCTION 

INCREASED CHOlESTEROL 
AND TRiGlYCERIDE 

INCREASES IN LIVER 
fUNCTIONAL TESTS 

GI DISTURBANCE 

NAUSEA 

VOIIITING 

DIARRHEA 

GASTRITI~ 

ABDOIII:tAL PAIN 

RENAL DYSfUNCTION 

PROTEINURIA 

DECREASEQ OUTPUT 

TUBUlAR If:GEIlERATlON 
-. 
GlOHERUlAR If:GEIlERATlON 

RENAL GlUCOSURIA 

CANDIAC DISTURBANCE 

BRADYCARDIA 

TACHYCARDIA 

ATRIAL fiBRILLATION 
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TABLE .1.-4 

AGE COMPARISON (»' EXPOSED SUBJECTS AND THEIR MATCHED CONTROLS 

AFSC/Race 
Strata 

Officer: Pilot/Caucasian 
/Black 

Nonpilot/Caucasian 
/Black 

Other/Caucasian 
/Black 

Enlisted: F1ying/Caucaslan 
/Black 

Nonflying/Caucasian 
/Black 

Killed in Action 

Officers/Caucasian 
IBlack 

Enlisted/Caucasian 
/Black 

Number of 
Exeosed Subjects 

349 
6 

78 
2 

25 
1 

187 
15. 

528 
51 

14 
1 

7 
o 

Mean Number of 
Matched Controls 

9.5 
2.7 

10.11 
10.0 

10.0 
5.0 

10.0 
9.8 

10.0 , 10.0 

AUe Difference Range 

0-60 
0-57 

0-07 
0-36 

0-27 
0-54 

0-35 
0-58 

0-48 
0-06 



TABLE "'"5 

STATISTICAL DESCRIPTION a: THE MATCHING ffiOCESS 

OIST COUNT OIST COUNT ABSOLUTE OIST COUNT % CUMULATIVE % 
rN MONTHS IN MONTHS IN MONTHS TOTAL 

0 8612 70.6 8612 70.6 
- I 847 1 828 1 1675 13.7 10287 84.3 
- 2 231 2 231 2 462 3.8 10749 88.1 
- 3 114 3 121 3 235 1.9 10984 90.1 
- 4 92 4 91 4 183 1.5 11167 91.6 
- 5 88 5 67 5 I" 1.3 11322 92.8 
- 6 41 6 47 6 88 0.7 11410 93.5 
- 7 33 7 39 7 72 0.6 11482 94.1 
- 8 28 8 22 8 50 0.4 11532 94.5 
- 9 27 9 23 9 50 0.4 11582 95.0 
-10 10 10 21 10 31 0.3 11613 95.2 
-11 18 II 18 \1 36 0.3. 11649 95.5 
-12 17 12 22 12 39 0~3 11688 95.8 
-13 9 13 18 13 27 0.2 11715 96.0 
-14 23 14 11 14 34 0.3 11749 96.3 
-15 II 15 8 15 19 0.2 11768 96.5 
-16 20 16 15 16 35 0.3 11803 96.8 
-17 16 17 11 17 27 0.2 11830 97.0 
-18 4 18 6 18 10 0.1 11840 97.1 
-19 6 19 6 19 12 0.1 11852 91.2 
-20 11 . 20 3 20 14 0.1 11866 97.3 
-21 10 21 9 21 19 0.2 11885 97.4 
-22 4 22 6 22 10 0.1 11895 97.5 
-23 4 23 13 23 17 o.? 11912 97.7 
-24 4 24 5 24 . 9 o • 1\921 97.7 
-25 3 25 4 25 7 .0.1 11928 97.8 
-26 6 26 7 26 13 0.1 11941 97.9 
-27 2 27 8 27 .10 0.1 11951 98.0 
-28 6 28 8 28 14 0.1 11965 98.1 
-29 2 29 9 29 If 0.1 11976 98.2 
-30 2 30 4 30 6 0.0 11982 98.2 

. -31 2 31 5 31 7 0.1 11989 98.3 
-32 I 32 5 32 6 0.0 11995 98.3 
-33 6 33 2 33 8 0.1 12003 98.4 
-34 3 34 .3 34 6 0.0 12009 98.5 
-35 5 35 7 35 12 0.1 12021 98.6 
-36 4 36 3 36 7 0.1 12028 98.6 
-37 3 31 3 37 6 0.0 12034 98.7 
-38 4 38 11 38 15 0.1 12049 99.8 
-39 2 39 5 39 7 0.1 ,2056 99.8 
-40 3 40 ~ 40 8 0.1 12064 99.9 
-41 5 41 41 7 0.1 12071 99.0 
-42 4 42 6 42 10 0.1 12081 99.0 
-43 2 43 2 43 4 0.0 12085 99.1 
-44 6 44 9 44 15 0.1 12100 99.2 
-45 9 45 4 45 13 0.1 12113 99.3 
-46 3 46 6 46 9 0.1 12122 99.4 
-47 a 47 4 47 4 0.0 12126 99.4 
-48 a 48 3 48 3 0.0 12129 99.4 
-49 3 49 1 49 4 0.0 12133 99.5 
-50 4 50 4 50 8 0.1 12141 99.5 
-51 2 51 2 51 4 0.0 12145 99.6 
-52 a 52 0 52 a 0.0 12145 99.6 
-53 4 53 4 53 8 0.1 12153 99.6 
-54 6 .54 2 54 8 0.1 1'2161 99.7 
-55 3 55 3 55 6 0.0 12167 99.8 
-56 4 56 a 56 4 0.0 12171 99.8 
-57 3 57 2 57 5 0.0 12176 99.8 
-58 , 58 :3 58 8 0.1 12184 99.9 
-59 5 59 1 59 6 0.0 12190 99.9 
-60 3 60 4 60 7 0.1 12197 100.0 
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Table A-6 
SPECIFIC RULES FOR ENTRY INTO THE MORBIDITY STUDY 

CIRCUMSTANCES 

RANCH HANDER (RH) DIES 
FOLLOWING INITIAL DATA 
COLLECTION 

RH DIES OF COMBAT CAUSE 

RH DIES OF NONCOMBAT CAUSE 
PRIOR TO INITIAL DATA 
COLLECTION 

RH NONCOMPLIANT FOR BASELINE 
QUESTIONNAIRE AND 
PHYSICAL. 

RH COMPLIANT FOR QUESTIONNAIRE; 
NONCOMPLIANT FOR BASELINE 
PHYSICAL EXAMINATION 

RH NONCOMPLIANT DURING FOLLOWUP 

CONTROL DIES FOLLOWING INITIAL 
.DATA COLLECTION 

CONTROL DIES OF COMBAT CAUSE 

CONTROL DIES OF NONCOMBAT CAUSE 
PRIOR TO INITAL DATA COLLECTION 

CONTROL NONCOMPLIANT FOR 
BASELINE PHYSICAL 
EXAMINATION 

CONTROL NONCOMPLIANT DURING 
FOLLOWUP 

NONCOMPLIANT CONTROL RETURNS 
TO STUDY 
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RULES 

CONTROL FOLLOWED THROUGHOUT AND 
REPLACED AS NECESSARY 

MEDICAL RECORDS REVIEWED; 
NO CONTROL SET FORMED 

1ST ORDER SURROGATE INTERVIEW 
ACCOMPLISHED; CONTROL SELECTED 
AND FOLLoWED THROUGHOUT; AS . 
NECESSARY 

CONTROL FOLLOWED THROUGHOUT THE 
STUDY; REPLACED AS NECESSARY 

CONTROL FOLLOWED THROUGHOUT THE 
STUDY; REPLACED AS NECESSARY 

CONTROL FOLLOWED THOUGHOUT THE 
STUDY; REPLACED AS NECESSARY 

~. 

NOT REPLACED IN THE PROSPECTIVE 
STUDY OF MORBIDITY 

MEDICAL RECORDS REVIEWED; 
EXCLUDED FROM FURTHER STUDY 

INCLUDED IN MORTALITY AND RETROS­
PECTIVE MORBIDITY STUDIES; SUR­
ROGATE INTERVIEW ACCOMPLISHED. 
NOT INCLUDED IN PROSPECTIVE 
MORB ID ITY STUDY AND REPLACED BY 
A LIVING COMPLIANT CONTROL. 

CONTROL FOLLOWED THROUGHOUT STUDY 
REPLACE AS NECESSARY 

CONTROL FOLLOWED THROUGHOUT STUDY 
REPLACE AS NECESSARY 

BOTH PRIMARY AND REPLACEMENT 
CONTROLS WILL BE CONTINUED IN 
STUDY 



STUDY PHASE 

Morbidity 
Study 

Mor:bidity 
Study 

Follow-up 
Study 

Tab1eA-7 

SCHEDULE AND MODE OF CONTACTS WITH 

STUDY SUBJECTS 

CONTACT MADE 

Introductory Letters 

Comprehensive Questionnaire 

Baseline Physical Exam 

Adaptive Questionnaire 
Adaptive Physical Examination 

Adaptive Questionnaire 
Adaptive Physical Examination 

Adaptive Questionnaire " 
Adaptive Physical Examination 

-Adaptive Questionnaire 
Adaptive Physical Examination 

Adaptive Questionnaire 
Adaptive Physical Examination 

." 
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TIME -
Oct 81 

Oct 81-Mar 82 

D~c 81-Sep 82 

Oct 83-Ma r 84 
Dec 84-Jun 85 

Oct 86-Mar 87 
Dec 86-Jun 87 

Oct 91-Mar 92 
Dec 91-Jun 92 

Oct 96-Mar 97 
Dec 96-Jun 97 

Oct 2001-Mar 2002 
Dec. 2001-Jun" 2002 


