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EXECUTIVE SUMMARY

BASELINE MORBIDITY STUDY

The Ranch Hand II epidemiologic study uses.a matched cohort design in a
nonconcurrent prospective setting, and incorporates mortality, morbidity, and
follow-up studies. The purpose of this report is to present' the baseline
~morbidity study. L e . e o

The'morbidity atudy design.matched each 11vihg.Ranch Hander (by age, Job;_
and race) to the first living and compliant member of- a randomly selected com- -

parison mortality set of 5 individuals, producing a 1:1 contrast, Thé compar- .

ison group was formed from numerous flying organizations which’ transported
cargo to, ‘from, and within Vietnam, but were not involved in"aerial spray
operations of Herblicide - Orange. Of the potential study participants, 99.5%
were located., Early in the physical examination phase of the ‘study, it was
~discovered that.18% of the entire oomparison group was -ineligible to partici-
pate because of  inappropriate seleotion.  Thereafter, study eligibility was
‘certified only after a hand-review of personnel records. ‘Next-in-line compli-
ant. comparisons entered the study as replacements after fully completing the
~questionnaire and physical examination. -Statistical analyses of these replace-.

.. ment individuals later showed that they differed from the original' comparisons

in a variety of subtle and often opposite ways. As " a .conservative: measure to
avold. possible bias by the inclusion' of the replacements in the analyses, a
- management decision was made to base_the-statistioal-tests:in-thié*report pri-
‘marily upon contrasts .of the Ranch. Hand group to the original compérISOn'group.

: The preponderance of data was obtained from the in-home 1ntérV1ews_and-the
physical examination, each conducted under contract to the Air Force by Louis
- Harris and ‘Associates, Inci, New York.NY, and the Kelsey-Seybold Clinie, P.A.,
Houston TX, reapéctively;k“AlquOntacts_with the participants were ‘carried out
with utmost, professionalism and sensitivity.  Other morbidity ‘data -sources
- included reviews of medical records, military personnel documents, and birth
certificates; in-home questionnaires and telephone questionnaires of the study
~Participant's wives, former wives and, occasionally, their next-of-kin. A1l
.aspects of the study were voluntary.. As a contra¢t requirement, data collec-
tion personnel were blind as to- the exposure status’ of the participants,
Ninety-seven percent of the Ranch Handers: and 93% of the comparisons partici-.
‘pated ‘in the in-home interview. For the-physical ‘examination, 87% of the Ranch
_Handers and 76% of the comparison: group. participated, a total of 2,272 indi-
viduals. -This differential attendance at ‘the examination may have introduced a
potential participation bias that, in a military population predominantly en-
: gaged.in_flying_quties,*is”multifactorial and complex. All study phases were
.mohitored by stringent quality control standards. Statistical analyses of the-
‘data: consisted primarily. of.log-linear models,  logistic regression  -techniques, .
-generalized linear models, matched covariate analyses, and:Kolmogorov-Smirnov,
- chi-square, ‘and t tests. . .. Lo S o

_ The physical examination and.the in-home questiorinaire data were analyzed
. by_major-organusystem.-vIn:tenmScof\general'healthy'mdrefRanch-Handens“peﬁ*
ceived themselves to be in fair or poor health:thaq did their comparisons. . No



group differencee were detected for hematocrit or percent body fat determina~

tions. Unadjusted group differences in sedimentation rate were not observed;

however, significantly more young comparisons had abnormalities in sedimenta-
tion rate than. did thelir Ranch Hand counterparts. There were no statistically
significant differerces in the occurrence. of malignant. or benign systemic tu-
_ mors between the groups. One case of soft tissue sarcoma was found in a com-
parison member. Significantly more nonmelanotic skin dancer was noted in the
Ranch Hand’ group, but these analyses have.not yet considered. (adjusted for)
sunlight exposure,.the prime etiology of these cancers. Such nonmelanotic¢ skin
cancer {(predominantly basal. cell carcinoma) 1s the most common neoplasm in the
White ‘population of the United States. Up ‘to the statistical limits of the
.study there ‘were no oonslstent data that showed that. the Ranch Handers were
developing uncommon - cancers, or cancer-in unusual sites, or at an unusual age.

Measures of fertility and reproductive outcome  showed ‘mixed results, It 1s
emphasized that the fertility and reproductive results are: Ereliminarz'at this
time as they are based largely upon subjective self reports that await full

. medical record and birth certificate verification. Four measures of fertility:
number of childless marriages, couples with the desired number of children, the

'infertility index and the fertility .index, -showed : no- .difference between the
Ranoh Hand and comparison’ groups. A semen specimen obtained from those willing
-and able to .provide one showed no group differences with respect to total sperm
count or percent abnormal sperm. There were. no- significant findings in concep-
tion outeomes for miscarriages, stillbirths,  induced- abortions, or live births.
For live: birth outcomes no differences were observed .for prematurity, learning
disability, or ‘infant deaths. There was no . significant disparity between
groups for the olassifications of severe or moderateé birth defeots. By paren-
tal history, however, Ranch Hand offspring showed significantly more minor
birth defects (birth ‘marks, eta). Reported. neonatal deaths and physical handi-
caps were .also significantly éxcessive in the Ranch Hand group when contrasted
_to the total .comparison. group. . All- fertility and reproductive findings in the
Ranch  Hand group showed inconsistent relationships to the herbicide exposure
~ index. Medloal records and birth certificates are currently being c¢hronicled

for complete verification of :all -historioal findings. A comprehensive neuro*

logical examination showed no consistent. abnormalities in the: ¢ranial nerves,
peripheral nerves or central nervous system. function of the Ranch Handers., As
-expected, there was a profound influence of ‘diabetes and alcohol in both groups
upon - numerous neurological tests. - Detailed psychologic data were obtalned

‘on all participants at both the in~home interview and the- physical examinan'

"~ tion.. . ‘It is emphasized that the majority of-psychological data was derived
from self reported responses during interview and has not 'been- fully assessed

for the effect of differential reporting. A variety of ‘subjective deficits

(fatigue, anger, fear, anxiety, ate) were significantly more common in the high
school :.educated Ranch Handers. Educational  level  significantly and consis-

tently fnfluenced most eubJective test results. In sharp contrast, more ‘dobjec-

”,tive performance testing by: the Halstead-Reitan battery and IQ testing did not

‘reveaal any signifioant intergroup differences._ ‘The roles of overreporting and,_
the Post Vietnam Stress Syndrome . in these .analyses “have - not ‘'as ‘yet ‘been

assessed. Liver function tests and cliniocal history data showed ‘mixed results.

Ranch Handers had some elevated liver enzyme tests and lower cholesterol lev+

' els, More Ranch Handers were found to-have hepatomegaly and verified histories
of ‘prior hepatic. disease than their counterpart compardisons. - Exposure to

alcohol, degreasing ohemicale, ‘and industrial ohemicals in general, infLuenced_

'fi'i'



the liver test results. Ranch Handers reported significantly more symptoms
resembling porphyria cutanea tarda than the comparisons, but these data have

. not been verified by medical record reviews nor were they substantiated by

laboratory testing or by physical examination. Exposure - tndex analyses were

essentially negative. . In the dermatologic evaluation, no cases of chloracne
were diagnosed clinically or by biopay. A thorough questionnaire analysis of
acne ‘showed that the incidence, severity, duration, and anatomic location did
not differ between groups, -and suggested that the’ historical occurrence of
chloracne was highly unlikely in the Ranch Handers. Evaluation of the cardio-

.. vascular system showed equal proportions of abnormalities in blood pressures,

3electrocardiograms. past electrocardiograms, and heart sounds in both groups.
Ranch Handers. are not having premature heart attacks or generalized heart dis-
‘ease. However, the Ranch Handers showed significant deficits in 2 specific
peripheral leg pulses and all leg pulses as a group. These puzzling findings
were highly correlated with age and smoking patterns, and verified past heart
disease., The assessment of the immune system by laboratory testing was compro-
mised by excessive test variability. An independent review comittee deter-
mined which test data were suitable. for statistical analysis. ‘As an unexpected
. finding. the test data were significantly influenced by the age and smoking
“history of the participant; no group differences were detected after adJustment
_ for these factors. A hematologic test battery revealed .three red cell abnor-
‘malities in the Ranch Hand group, but these were difficult to place into a
elinical or epidemiologic context. - Evaluation ‘of renal, pulmonary, and
~ endocrine functions generally disclosed small and inconsistent proportions of
'abnormalities between groups, -and ‘were deemed clinically unimportant. An
;unrefined’ assessment of all summed and welighted organ system .dbnormalities by
group did not show an aggregation of multisystem disease or malfunctIOn.

'-_ Any interpretation of these study data. in whole or in part, must carefully

‘consider the methodical steps required for a proper inference of causality. It

is’ specifically pointed out that: many group differences Wwere largely based upon

subjective data, and that a subtle effect of differential reporting is sug-

geated but has not been fully evaluated. “For obJective ‘data, group differences.
were generally within: ‘normal ranges and weré not. correlated to the herbicide

exposure index, nor fell within’ the expected’ latency periods following Vietnam:
- gservice. ' The proposed clinical end points of dioxin exposure, chloracne, soft

tissue sarcoma, and porphyria cutanea tarda, were not found in the Ranch Hand

group (study power limitations recognized). Overall, substantial credence 1is

given to the objective study findings, particularly after observing the consis-

tent duplication of the classical effects of risk factors such as age, smoking,

-alcohol, ete., in. almost -all elinical areas. Additional work with these base-

lirne data is atill required in the areas of data base refinement, statistical

‘testing and bias analysis, exposure index refinement._ establishment of the

follow-up examination . requirements, and collaboration with other dioxin

‘research studies._. S : - '

. This baseline report concludes that there is insufficient evidence ‘to sup-
port a cause and effect relationship between herbicide exposure and ‘adverse

health in the Ranch Hand group at this- time. “The. study has. disclosed numerous

medical “findings, mostly of - a' ‘minor’ or undetermined nature, that require

detalled follow-up. In full context, the baseline study results should be

: viewed as reaSsuring to the Ranch Handers and their families at - this time.
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 PREFACE

_ In October 1978, the United States Alr Force (USAF) Surgeon General made

‘the commitment to the Congress and to the White House to conduct an
_epidemiologic study of the possible adverse health effects arising from the

" herbicide exposure of Air Force personnel who ccnducted aerlal. dissemination

missions in Vietnam (Qperation Ranch Hand), The purpose of this epidemiologic

investigation 1s to determine whether long-term adverse health effects. exist,

and whether they can be attributed to occupational exposure to. herbicides and

~their contaminants. The study protocol for this effort incorporates a matohed

‘cohort design placed in a nonconcurrent . prospective setting. .  The study

approach includes ‘mortality, morbidity, and follow-up ‘elements linked tightly -
. in time in order to produce the most data in the shortest time. The study
 addresses the question: Have there been, are there currently, or will there be
any adverse health effects among former Ranch Hand personnel. caused by repeated
ocoupational - exposure to 2,4,5- Trichlorophenoxyacetic  acid. (2,4,5,-T)
containing herbicides and the contaminant 2,37, B-Tetrachlorodibenzo-p dioxin
(TCDD)? = At the request of the Principal Investigators (see Appendix. I) the
study protécol was extensively and independently reviewed, The review agencles
~included: The University of Texas School of Public Health Houston TX; the
USAF Scientific Advisory Board; the Armed Forces Epidemiologicsl Board, and the
National Research Council of the National Academy of Soiences. . In 1980, the
- Science Panel of the Agent Orange Working .Group was. created as an .additional
peer review agency This group,. redesignated as. the Advisory Committee on
. Speaial Studies Relating to the Possible Long-Term Health Effects of Phenoxy
-Herbicides and Contaminants,. has consented to the oversight responsibility of
. the Ranch Hand study and continues to monitor the conduct of this epidemiologic
investigation (see Appendix II) ‘ _ o . . .

_ The Air Force Health_ Study (Ranch Hand Il) protocol ‘emphasizes the
suboptimal statistical power of the mortality study.. The mortality study was
motivated by thé desire to use a full spectrum epidemiologic approach . to the
' herbicide question. Additionally, the investigators  were sclentifically
obliged to pursue the mortality study because of previous and emerging studies
(some with small sample sizes) which suggested.the possibility .of a soft tissue
sarcoma end point (Honchar, 1981; Hardell, .1979; Erikson, 1979). Within the
inherent sample. size 1imitation of the Ranch Hand population, detection of such
a rare condition will be missed unless there is marked case clustering and
-correspondingly high relative risks.. e : _

. Also, because of sample size 1imitations as well as the myriad of proposed
clinical end. points, a case-control design. was not entertained.. In the
morbidity phase of the study, the investigators ‘have. attempted ‘to enhance
statistical power and analytic sensitivity where possible by using (1) precise
matching procedures with a replacement strategy to maintain statistical power
while averting a 1088~ to~study bias, (2). exacting quality control procedures,
(3) ‘mortality-morbidity linkages, .(4) lengthy follow-up study,. (5)
state-of-the-art astatistical methodolQGV, (6) continuously distributed physical
‘gxamination variables, and (7) data collection rocused on verifiable end1
: points.



. The mortallty analyses have not revealed any adverse death experience in
~the herblcide/dioxin exposed - cohort. The results of the analyses were
consistent: .at this time, there is no indication that .Ranch Hand personnel
have experienced any. increased mortallty or any unusual patterns of death in
time or by cause.. They are not dying in increased numbers, at earlier ages, or

. by unexpected causes.

~The fact that only a relatively small number of Ranch Hand deaths were
avallable for analysis is reassuring in itself. However, the fact that adverse
‘effects have not yet been detected does not imply that an effect will not
.. become manifest at a future time or after covariate-adjusted analyses. For
this reason, further ~analyses are intended and mortality in the- study
population will be ascertained annually for the next 20 years.

The morbidity portion of the study was conducted in two phases; an in-home,
face-to-face 1interview, and a comprehensive  physical and . psychological
examination. " Both phases were conducted by civilian organizations under
econtract to the Air Force, using materials and procedures prescribed by the -
- eontract. One thousand, ione hundred seventy four (97%) of the Ranch Hand group
and 1,156 (93%) of the initially selected comparison ‘group participated in the
questionnaire. ~ An additlonal 376 - comparison subjects were ‘interviewed as
replacement -subjects, bringing the. total number of comparison participants to
1,532. Two thdusand,'seVQn‘hundred.eight,current and. former wives of the study

‘particlpants were interviewed. One thousand forty five (87%) of -the Ranch Hand

group participated. in the physical examination, and 936 (76%) of the initially -
- selected - comparison _subjects . participated. . : Two - hundred -g&ighty-eight
replacement subjects also participated in the examination process, glving a
total of 2,269 participants, resulting in 1,024 matched pairs for analysis.

_ The first  chapter of this report is devoted to a dischssion..of_ the
background of the study and the next seven chapters present a - summary of the

' -methodology used in gathering, analyzing, and interpreting the data. . The

~ results and discussion of these analyses, organized by organ system and/or
disease -end pOint,-are contained in the remalning chapters. '

. Thils 'report assumes .that’ readers are familiar with statistical and
epldemiologic techniques. It also .assumes that the reader has a familiarity
~with the herbieclde/dioxin issue and a detaliled knowledge of the protocol of. the
Alr Force study, the jbaseline"questionnaire, “and - the . baselihe mortality
results. In the interest_Of brevity, the reader is rererredfto the protocol
published as US Alr Force School of Aerospace Medicine Technical Report 82-lU4,
the baseline questionnalres published as US Alr Force School Aerospace Medicine
Technical Report 82-42, and the Baseline Mortality Study Results, 30 June 1983.

These reports are available from the National Technical Information Service,

5285 Port Royal Road, Springfield, Virginia 22161,
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Chapter I

BACKGROUND

In January 1962 President John F. Kennedy approved a program to aerially
disseminate herbleides in the Republie of Vietnam (RVN). - This program, code
- named Ranch Hand, was conducted in support of tactical military operatlions and
had 2 missions: defollation and crop destruction. During the 9-~year duration
of the operation, approximately 19 million gallons of herbicides were sprayed
on an estimated 10-20% of South Vietnam (Young, 1978; Buckingham, -1982).
the 6 herbicides used, Herbicide Orange was the primary defollant, . and approxi*_

. mately 11 million gallons were dispersed. Because of the controversial nature

" of the mission and enemy propaganda which raised political sensitivity te
chemiecal warfare charges. the Ranc¢h Hand operation was subjected to intense
scrutiny from the start. ‘Initial concerns were focused on the military, polit-
{cal, and ecological ramifications of the spray operations (Buckingham, 1982).
Since 1977, the issue has shifted to a health concern. Numerous U. 5. military
. personnel from all services have claimed exposure to herbicides, particularly
Herbicide Orange and 1ts dioxin contaminant, duririg their duty 1in the RVN.
These possible exposures, coupled with claims of attributable adverse health,
have resulted in class actlion litigation and substantial controversy within the
: Government Veterans' groups, the sclentific. community, and the public.

The U.S. Alr Force Medicai Service expressed its concern for the health of
Alr Force personnel exposed to herbicides in October 1978, when the Deputy
Surgeon General Major General Garth M. Dettinger, told the U.S. House of Rep-
resentatives' Veterans Affairs Committee that the USAF. would -evaluate the
. health of Ranch Hand personnel. An epidemiologic study design was prepared by .
~ the USAF. School of Aerospace Medicine to meet this commitment. © Following
. extensive peer review, a final study protocol. was published (Lathrop, Wolfe,.

Albanese, Moynahan 1982) and the. epidemiologic study was initiated

Since 1978, numerous governmental agencies, universities, and industrial
_firms have planned or -launched additional animal and human studies. An immedi-
~ate scientific 1ssue was identified 1n these studles, specifically, the charac-_

teristics ‘of the RVN exposure. Succinctly, these ‘questions are: . (1) Who was
exposed to_ which ‘herbicide? (2) By what means can . these individuals - be
accurately identified for study? (3) How much, or to what degree, were they
exposed. (route of administration, influence of personal hyglene measure, etg.)?
These areas merit careful - consideration because  the process of -population or .
exposure estimation may genherate substantial misclassification errors that
‘would call. for inordinate ‘Bample sizes in- a contemplated study. Government and
.eivilian sclentists and the: Congress have recently inquired of the:Air Force
Health Study a8 - to whether it might clarify the exposure controversy in ground.
'personnel The answer 1s a qualified yes.

_ The dose-response principle suggests that if the Ranch Hand population was
“more exposed to herbicides and dioxin than ground personnel, ..then the Ranch
'Handers . should manifest stronger and/or earlier, indications of adverse health,
if they have occurred or will occur In.the futurer ~This principle ia con-
.strained by statiatical power but as noted in Chapter VII the Ranch Hand

I=1-



. morbidity study has substantial power in some clinioal areas, The fact is that
- the average Ranch Hander was substantially exposed to the herbicides and

o dioxin (relative to other military personnel in RVN) on almost a daily opoupa-~

tionsl basis. Exposure calculations have estimated that an average Ranch
Hander In his tour received, at a minimum, 1000 times more exposure to Herb—
- 1eide Qrange than would an average unclothed man, standing in- an open.field di- -
rectly beneath a spraying airecraft. Unfortunately, the’ relative degree of
Ranch Hand gxpesure. vis~a-vis ground personnel has been consistently under—
valued and even reversed by various advooacy groups and the media. ; : '

_ It is our firm bellef that the Ranch Hand population is the most herbicide-
. exposed military cohort to have served in the RVN. - The - fact of the
_runequivocal exposurse ‘in a totally" ascertained population, when matched to. an

equally clear-cut nonexposed cohert, provides as 1deal an epidemiologic setting
as possible from a wartime environment. Findings of adverse health, or lack
thereof, in the Ranch Hand group -should serve as a significant epidemiologic-
pointer to the health effeots issue in exposed ground personnel

STUDY DESIGN

This gtudy uses a matched cohort design in a nonconcurrent prospective
_setting. incorporating mortality, morbidity, and follow—up studies A detailed
population ascertainment ‘process has identified 1269 Ranch Hand’ personnel who
served in the RVN during the period 1962-1971.. A comparison group was formed
by {dentifying a1l individuals assigned to gelected Air Force: organizational
units with a mission of flying cargo to, from, and in the RVN during the same -
period. Complete details on the selection of the: comparison populatiou are
elted in the study protocol. By a computerized nearest neighbor aelection
process, up to- 10 comparison individuals were matched. to: each Ranch Hander by
Job category, race, &nd age to the closest morith of birth, An average of 8. 2
..eomparison individuals for each Ranch Hander - were determined by record review
to be fully suitable for study. From each matched comparison set,’5 1ndividu—
- als were randomly selected for the mortality study (1:5 design) Results of the
Mortality Study were released to the public on 30 June 1983 Each 1ivina Ranch
Hander and the first living member of his comparison get were selected to. par-
ticipate in a morbidity study consisting of an in-home interview and a compre—.
hensive physical examination. Data colleection for both the questionnaire and
physical examination was accomplished by contract. The follow-up study con-
sists of mortality and morbidity- components. Every Ranch Hander and his set of
comparisons will be the subjects of annual mortality updates for the’ next 20
‘years, so that any emerging mortality patterns or disease clusters may be de-
- teeted with maximal. sensitivity. .In addition, follow—up questionnaires and
physical examinetions will be offered to all participants in suhseqUent years
3,-;, 10, 15, and 20, in order to bracket the 1atency periods associated with -
possible attributable disease. _



‘Chapter ‘II

- POPULATION |

The exposed population, termed "Ranch Hand", was defined as those individu-
‘als who were formally assigned to the USAF organizations responsible for the
aerial dissemination of herbicides and insecticides in the Republic of Vietnam
“from 1962 through 1971. These individuals were identified from historical data
sources (morning reports, military personnel records, and historical computer
~tapes) at .the National Personmel Records Center (NPRC), 'St. Louis, Missouri and

the USAF Human Resources Laboratory, Brooks Air Force Base, Texas. A total of .

1264 Ranch Hand personnel were identified through this initialiprooess. The
comparison ‘population was defined as those individuals who were assigned to a
variety of: cargo—mission organizations throughout ‘Southeast .Asia during the
-same time’ period. Cargo-mission alrcrew members and support personnel were .
selected because .of" sufficient population ‘size, similar training and military
background experiences, and psychologlcal similarities to the Ranch Hand group.
The- ‘comparison population was not .occupationally exposed to herbicides. or
insecticides in  the Republic of Vietnam.  Identification of this population'
(24,971 1individuals) was completed using the same historical data sources as.
were used to- identify the Ranch Hand population. Lo A : : : '

Original Match

. Before matching the Ranch Hand and comparison populations. all individuals
‘killed in action (KIA) were removed from:the data base.. The rationale for
. thelr removal .1s the assumption that combat death in the Ranch Hand group was
independent of herbicide exposure. Twenty-two Ranch Handers were identified as
'KIA.  KIA's 'were also removed from-the comparison: group for comparability pur-

- poses. - The remaining Raneh. Hand population was matched to. the  comparison -

‘population with an iterative nearest—neighbor computer program- (Lathrop, Wolfe, "
Albanese, - Moynahan, -1982)%  This . procedure attempted  to. mateh 10 comparison

individuals with each Ranch Hander to the closest month of birth," race (Black

versus non-Black), and occupational code (1-officer--pilot, 2-ofricer--naviga- '
tor, 3-officer--nonflying, Y-enlisted~~flyer, and 5- enlisted——ground) Table
II1- presents the total number. of study participants by cccupation code. and
race. _ S N ST , -
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‘Table II~1°

DISTRIBUTION OF THE. INITIALLY MATCHED STUDY POPULATION BY
OCCUPATION AND RACE

S - Number
Occupation Code o . Ranoh Hand -~ Comparisons
Non-Black . | | _
1~ Offfcer-pilot . 349 . 3318
2 - Officer-Navigator . SRR 78 T80
-3 = 0fficer-Nonflying - . f L 25 oo 280
4 ~ Enlisted-Flyer . i ' - CoTe 18T o 18T
5 - Enlisted-Ground . 528 - - _ 5277
| Subtotal - - 167 - - - 11,496
Black
1 } officer-Pilot 6 16
2. - officer-Navigator . R A . 20
3 - officer-Nonflying = O 1. 3 5
4 - Enlisted-Flyer g R 1 S T T
5 - Enlisted-Ground - -5 -.510
© suptotal - 75 - - eer
| TOTAL E . 1.:" ROREN -I12u2 ST 12, 193

The total ‘Ranch Hand populatlon oonsists of 37% ‘officers and 63% enlisted

. personnel. Seventyvseven peroent -of ‘the.-total -Ranch ‘Hand officer populatlon

are pilots, 17%. -navigators, and 6% other officers; 263 of the tétal Ranch- Hand -
"~ anlisted populetlon are flight engineers and 7M$ ane enllsted nonflying person—--
nel. o . _

Following the match, the maJorlty of Ranch Handers had 10 oomparleons. The
exoeptlons were the non-Black :pilots who had a mean of only 9.5 comparisons. per -
exposed individual due to the extreme ages of several individuals, and'the
‘Black pilots and other Black offloers who had means of 2.7 and 5.0 comparisons,
'respeotively. 3ix peroent of the. exposed population was found to be Black and
-88% of this population was enlisted, Of these enlisted personnel 77% were occu~
pational code 5, Enlisted - Other. All subjects are males. The mean age of the-
study subJeets 1s approximately 45 . years.

. _Ineliglbillty_

In December '1981 “the USAF Prinoipel Investigators were advised by the
questionnaire contractor that  several comparison subjects ‘had reported no

- experience in - ‘Southeast 4sia, suggesting that inappropriate selection of some .

-comparleon eubJects had ooourred. _Manual_revlew_of the oompsrlson_populetlone.

< T



: military personnel records revealed that 18% of the 12,193 comparison individu-
~als in the original match were .indeed ineligible for study. .The inadvertent

inclusion of several non—Southeast ‘Asia military organizations had resulted in
~ the’ selection of - these inappropriate individuals. The percent loss . to the

total 1:10 matched comparison population due to- ineligibility by occupation
.code, race, and average age is presented in Table II- 2

Table II-2.

. PERCENT INELIGIBLE BY OCCUPATION CODE AND RACE,
HITH AVERAGE AGE OF INELIGIBLES BY OCCUPATION CODE -

o

Race Percent Loss and Occupation Code Counts
- of Ineligible Comparisons : _
o . _ 1- 2 -3 Yo 5] " TQTAL
Non-Black C(128) Nk (12%) 90 (3&%) 8h'_(12%) 230 rzum) 1258 1(18%) 2072
-Black {138 2 [ (5%) 1 |[(60%) 3 |(10%) 15 {(23%) 115 [{(20%) 136
Total - (12%) M6 [(11%) 91 |(34%) 87 [(12%) 245 |(24%) 1369 |(18%) 2208
Average Age in .48 - L8 46 48 42

1Years (as of Nov 83)

Table 1I- 2 shows that of the 18% loss to the total matched population 18%'
oceurred ‘in the non-Black and 20% occurred in the Black population subsets,

'-;Thirty—four percent of all participants in occupation code 3° (nonflying offi-

cer) and’ - 24% 1in occupation code 5 . (nonflying enlisted): were lost due to
ineligibility. The losses from' occupation code 5 clearly exceed the losses in
. ‘the other 4 categories.  The nonflying . enlisted individuals wéré on average.
" the youngest (42 years) while the flying officer and flying enlisted categories_
' were on average ‘the oldest (48 years) _ _

A full 1og—1inear analysis (see chapter VII) with all three- matching vari-~
‘ables included simultaneously was not performed because of the many small cell -
counts involved. A log~linear. model fitted. to the ‘three-way frequency table:
. based on -eligibilisy, occupation code, and race, revealed a aignificant -
‘association of eligibllity with occupation ode (P< 001, adJusted); but  not -
with race (P-.H1,'adjusted) _ I

. Because the comparison ineligibility problem was identified after the mor-
Cbldity study - ‘questionnaire and physical ‘ examination - contracts had been.
implemented, -the ineligible comparisons were removed from the matched . cohortf
g.and the remaining comparison matrix was collapsed to fill' the vacancies cre-
~ated by these removals. This process is charaoterized ‘in Figure II- 1. :
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Figure I1-1-

REMOVAL OF THE INELIGIBLE COMPAHISONS
: AND THE SHIFT LEFT

 RANCH HAND : : ; COMPARISONS -

R > e Cy Cs Cs--'x Cg €9  Cqo

*+++++**e+++«+++++*

This figure shows a hypothetical Hanoh Hander (RH) and his 10 comparlison
' _subjects (Cq~Cyg). The Cq, C3 and C; were found to be ineligible and removed.
All remaining eligibles were then shifted to. the left, 1.e., Cy becane Cty Cq
became C», ete. Following the removal of all ineligible subjects, the study was
reduced to a 1:8 design. The ineligible selection, the shift left and the
- subsequent. comparison population reduction was presented to the Advisory Com=
mittee in 1982, This group felt that the impact of group ineligibility on the
study 'design. was negligible; however, subsequent  analysis demonstrated a
‘potential impact on 1Inferential reliability (See Chapter V, Compliance and.
Bias). Statistical oonsiderations required that the shifted population be
flasged and analyzed independently of the original comparisons. ‘The data. in

this report have been primarily analyzed using the original comparisons inan - -

_attempt to best. deseribe potential herbicide -effeats. Wherever possible,
analyses using the entire comparison: population are also included '

. During the conduct of the tnittal morbidity study 5 additional Ranch"
Handers were identified through personnel record sourdes and’ Veterans Admin~
tstration Educatlon Benefits and Finaneial Records., These 5. individuale had"
not been identified earlier because the majority of their military personnel-
records had been destroyed in a fire at the NPRC: in St. Louis. ' Three of these
- 5 were newly discovered Ranch Handers and 2 were comparisons who weré subse-
quently identified as Ranch. Handers. Ten additional  Ranch ‘Warnder's * were
identified following the ocompletion of the morbidity . study. These_individuals
will be included in the follow-up: study. No attempt was made to select com=
parisons for  these new Ranch .Handers. - During the: remeoval ~of Ineligible
~subjects, 1 Ranch Hander, a Black officer pilet, lost. his only comparison and
© remalns unmatched, giving a total of 16 unmatched Ranch: Handers, of whioh 6 are
~ In this study.

At the time of merbidity study - implemenﬁation there ‘were 1,241 Raneh
Handers: matched: to. 1, 026 original and 212 shiftedroomparisons. Three eligible
shifted comparisons were deleted Ffollowing  data: agollection.  The- compariison
-population (C1) eligible for: data collection for the baselins. morbidity effort -
ls presented’ in Table II-3 by ocoupation group and. nature of the oomparison
group, i e., original or shifted .
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Table. II-3
COMPARISON POPULATION ELIGIBLE FOR THE HORBIDITY STUDY

BY OCCUPATION CODE AND NATURE OF COMPARISON GROUP
- I.E., ORIGINAL OR SHIFTED (Cq)

Original = R Shifted

CWw-=rnw

'focoupation Code Comparisons (0) Comparisons (S) . Total
Non-Black
1 307 R o 348
- T2 ' - 6. _ L 78
3 13 - 12 25 -
4 169 = 18 187
3 o B N £ 4 - -1 4
. ‘Subtotal - 966 . - 199 165
‘Black = - S : -
o 5 0
2 2 0
-3 1 0
4 15 - .0 1
5 _ 37 ’ A3 350
_ Subtotal 60 13 R £
| TOTAL N -f110é6 212 1238

Sixty four percent of the shifted comparison population is in occupation
code 5 (Enlisted*ground) All Black shifted comparisons are in this group, as
well . S . :

The study protocol estimated that 39% of the entire Ranch Hand populatiOn
would complete the physical examination portion of the. morbidity study. This
initial ‘estimate of compliance was based on an estimate of the influences. of
status (military active duty, military retired separated and flying) on the
individual who could not be guaranteed confidentiality of medical findings.
" Status also influenced locatability. Active duty and military retired person- -
-nel are located through military data sourges, while separated individuals must
be located through cilvilian sources. .The status and the flying category of the
.Ranch Hand and comparison population are presented in Tables II-4 and II- 5

a5 o



”Table_IIfﬂ

R "STATUS OF THE RANCH, HAND Lo
: AND MATCHED MORBIDITY COMPARISON POPULATION (C1)

Comparison

Status . - . ‘I Ranch Hand - Original Shifted . Total
Active Duty o 85l isp 7 gy
'Retired From Military - BT6 510 - 85 .. .595
—Separated o - - W2 o . 359 - 100 0 k59
o TOTAL' N P L 1026 212 1238

*39 Ranch Hands were. deceased at the. initiation of the morbidity study.

B Table II A demonstrates ‘that 48% of the population is retired from the
- military; 15% remaln on active duty, and 37% are ssparated. Those indfviduals

currently holding military or ecivilian. rlying certificates are presented in '
Table II 5.. . i :

Table II 5

e COUNTS OF THE INDIVIDUALS HOLDING MILITARY AND CIVILIAN o :

FLYING CERTIFICATES THE RANCH HAND AND MATCHED COMPARISON POPULATION (C1)

Comparison

..S_%‘..?. . o _‘ Es*’.ls.b,.lis_'}sl_ - Orliginal Shiffed  Total
| TOTAL "-:\P' ":_210' {éQGII

This table shows that. 17% (210/1203) of re . R , Al e
(23“/1238) of the ‘total . Cq population pressntly\havs military avi‘ ion codee:.
or Federal Aviation Administration  (FAA) csrtificates that define aitive par- .
ticipation. in ‘aviation. Twenty  percent. (206/1026) ©of - the original and 13%
(28/212) of . the shirted comparison population hold FAA certiricates. T

.-3 Study Selection B

“The study protocol defines the morbidity population as all living Ranch
- Handers and their first randomly selected, allve and compliant comparison. The -
selection procedure for the. questionnaire and physical examination is- presen- '
ted in Filgure 1I-2, - e oo '




Figure II-2 |
SELECTION PROCEDURE FOR THE QUESTIONNAIRE,
PHYSICAL EXAMINATION, AND FOLLOW UP STUDY
cuimmshu iunanALs (muonﬁLvugnEnm)

s RANDOMLY SELECTED
* MATCHED RANCH HAND MORTALITY CONTROLS

T,
T i b

1 oean

— UNWILLING
- % VOLUNTEER o
*% REPLACEMENT CANDIDATES

In this example, the first randomly ordered comparison was found to be
dead. The second was contacted but unwilling to participate, and the third vol-
unteered to participate in the morbidity study. This process resulted in a
third comparison subset, the replacement population. As shown in Figure II-2,
- this population resulted from the refusal of the original and shifted compari-
-sons to participate in the morbidity study. The study protocol required that -
the replacement comparisons be matched to the noncompliant individuals on
~health perception and that they be treated separately in the statistical analy-
'ses. In actuality, they were not matched on health perception but. were the .

first volunteers 1In the randomly ordered mortality sets following original
. comparison refusals. Because the health perception of the replacement was not
matched to the original, comparison subject data analyses and‘inferences based
on these analyses will only be reported for the original and total comparison
populations. In this design, deceased Ranch Handers cannot be replaced for
'physical-exam,‘Whilejdeceased compariscons can be replaced due to. the one-many
matching, This disparity could lead to. inferential bias -1f ‘cause-specific
‘death rates differ in the two groups. Thus far, these rates are not signifi-
cantly different. ‘ ' L
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This ‘epidemioclogic study was designed as a ‘matched ocohort design. . Thare
) were 1241 Ranch Handers matched to comparisons by age, race and occupational
category at the ‘initiation of the morbidity study. The matched comparison
population consisted of 11026 original dnd 7212 shifted comparisons. . Three

I ineligible shifheqzcomparisqns:wepetdeleteﬁ;ﬂb;ibwiﬂg;uata’601leotion. The

‘shifted group resulted from inappropriate selection, removal,..and shifting left
of the comparison population. Additicnally there were 16 Ranch Handers who
~could not be -matoched.  Ninety-four percent (1171/1247) of the study population
‘is non~Blaokf1TheJaverage-age~of.thq?population_is 45 years and 15% (185/1203)
remain on active ‘duty. Eighteen percent (210/1203) of the Ranch Handers and 19%
(234/1238) of the total comparigon. group have either military flying duties or

'3,.FAA certificates thabgqehqtpgacbIVQ participatiOn:;ndaviation¢;;rhere were 39

known deceased Ranch Handers. As a study requirement, all morbidity study
. comparisons were alive &t the initiation of the morbidity éffort., In summary,
1208 1iving Ranch Handers' and 1238 original and shifted comparisons were
entered into the morbidity study. : _ : :




* Chapter ‘III

'QUESTIONNAIRE METHODOLOGY

1. Introduction _"

: The purpose of ‘the extensive questionnaire was to collect data that could
be- analyzed for the subJective presence of adverse health effects that might be
related to hérbleide exposure. . The study protocol - required that all living
. exposed subjects and: their. primary comparisons be offered a comprehéensive per-

 sonal and family health questionnaire administered in the subject's home by a

civilian contractor experienced in survey research. The personal nature of the
information,, peer review recommendations, and the study protocol . called for
face-to-face interviewing techniques (Herman, 1977; Fry, 1958). In addition
‘to the study participants, the ‘contractor was also required to .interview the
participant's current and former wives, as well as the first order next~of-kin
of deceased individuals to obtain-oomplete morbidity data. Whenever individu-
als, their spouses, or next-of-kin would not consent to participate in a
face~to~face interview, attempts were made to collect the information by tele-
phone (Colombotos, 1969). For the individual who absolutely refused to
~.participate  in this data collection process an abbreviated or noncompliant'“
telephone interview format was designed ‘and 1ts use was = attempted (Simon,
1974). This chapter discusses the development and the implementation of ‘the
'questionnaires used in the study.- :

' 2;_ Questionnaire Development

,' The data’ collection instruments for ‘the morbidity study were developed and
implemented by three separate contracts. " The first of these, awarded to
Research Statistics, Inc: of Houston, Texas in 1979, developed a statement of

-work (SOW) which - described,_in survey research terms, the questionnaire requir- _
ements to support the effort. = This S0W . was. used as the basis for the .

questionnaire development contract which was later awarded to the National .

Opinion 'Research ‘Center -(NORC) “of . New York, New York.  'The: questionnaire :
- Instruments were developed by NORC in cooperation with the Principal Investiga-
tors and included -questions concérning -a broad range of health effects. The
. cholee of specific effects included in the instruments was based on scientific

- studies. of humans and animals exposed to. phenoxy herbicides arid dioxins, Hypo~

thetical health effects based on studies in blochemical and biological systems =

‘were also included. In addition, -veterans' complaints and the public*s percep-
'_tion of : the health éffects of these chemicals were also considered. Questions
were designed .to. allow the max imum degree’ of data verification by physical
~ examination .and medical and personnel. record ‘raviews. . At~ the suggestion of
- NORC, portions of previously field-tested questionnaires were incorporated in
‘the study instruments to. maximize  the “validity of the questionnaires. The -
'sources of the field tested questionnaires are presented in Table III-1. '
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Table III- -1

' SQURGES QF QUESTIONNAIBE ITEMS

Section ‘of USAF Health Stud
._ues;'onna TR - '

Marital History

_ Pregnanoy outcomes .
Conception diffioulty

Education .

. @coupation

'H@althiéut¢¢mas_:;_.

Smoking, drugs

Drinking

Erosion of cognitive abilities

* Aggresston

Isolation

Fatigue

-Social Deairability peaponae set

Field Testeq Questionnaires

'._'General Social Survey

‘University Department.
Lee I, R0bbin5°-8pecia1 Action Office
”Moncgraph Series A #1, April 1973)

The Lives of Women in American Society

_(Inatitute of Human Reproductive Stud- .

ies; . Columbia University School " of

~Public Health, ‘Denise B, Kandel) _
. _The: Lives of wOmen in American Society '

"Nationai Survey of Family Growth Cycie,-”
(National Center for Health Statiastics;

Vital and Health Statisties, Series 2,

';#76 January 1978 Hilliam F. Pratt)

General Soelal Survey (National Opinion

‘Regearch .Corporation, - ‘Roper ~Public

Opinion: Reaearch- Center, - University ‘of

_ Conneticut 1981, Jamea A. Davia)

P
]

_ Procedures and Questionnaires of the
.. -~'National Medical Care - Utilization and
‘Expenditire ‘Survey (National Center for
. Health Statistics, Series A, Methodo~ -

logical Report #1'=V1980f;Robcnt,,R,
FUCthepg) N Flar A 1 ]

 ]_Drug Abuae Repcrting Program (Institute
. of Behavioral Research Texaa Ghristian
-fUniversity. 1976 Saul Sells)

cDrug-Abuse Repcrting Prcgram

Drug Use Vietnam Vateran 1972 Reaurveyv
of Vietnam Veterans 1974 (Waahington__
of Psychiatry

Streasful Lifc Eventa ‘and. Their cgn“ i

- texts (Rutgers University Press 1981
‘-¢-Barbara-8nell and Bruce T. Dohrenwend):

Lixoung Adults Survey, New Ycrk State o
 Drug Study

{Columbia Univeraity School .
of ‘Public Health. Longitudin&l Reaearchg

j’._on Drug Use 19?8 Denise B Kandel
'YOung Adults Survey
'Haalth Insurance . Study 1975-1982" (Rand

Corporation; Santa Mcnica, CA- Deo 1979

' John E Hare, Jr. )
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Anxiety ' S ) N R F‘Health Insurance Study

-'Depressive episode o ."-a - Diagnostic Interview schedule (Dr. Lee
: ST Robbins, Washington University, 8t.
‘Louis, MO) ' .

”-_Panic disorder E T _Diagnostic Interview Schedule

An acceptability pretest of the developed questionnaires was conducted in
"May 1981. Twenty study subject, 18 spouse, and 2 next-of-kin interviews were
oompleted. Following minor modifications, these 1nstruments became the final
questionnalres for the implementation contract They were not publicly released
- prior to implementation. . o

‘:3. Questionnaire Implementation' Contract Award and Administration '

Louis Harris and Associates, Inc (LHA) was competitively awarded a 9-month
implementation contract in’ September 1981. The purpose of this contract was to
-collect baseline data on the study population through the use of the developed
,questionnaires. The specific elements of each questionnaire are presented in

Table III-2. : _ o

Table IT1-2° o

 ELEMENTS OF THE QUESTIONNAIRES

' _Type Questionnaire - o '_"3',i;‘ 1“Elements

o Study Subject_'_ IR RO o g.~:Demographic, educational, OOOUpaticnal

- medical, compliance, toxic exposures, and
“reproductive experience l:‘__

'Spouse (present.and"former)' _ o "'TComprehensive reproductive history

‘Next<of<kin .- . . AR Modification of study subject question"
e R : L naire C

_Noncompliant {Telephone) : Perception of health use of prescribed

medication, medicalr conditions, work.
absenteeism, Ancome .and reasons -for
i_noncompliance ' R S

LHA first reviewed the questionnaire and reformated the instruments from a
horizcntal to-a longitudinal format to better sult thelir _interviewing: style.

: " The contractor's management personnel selected interviewers, schedul ed training

programs, and-defined’ -procedures to be used: in the conduct of -the -contract.
“Ninety. interviewérs were ‘selected and trained- in a .series of 11 training ses—:
~slons held throughout, ‘the United States and Europe. - All training -sessions were
 taught by elther the LHA Vice*President for: Research Services, or the - Project
- Director. All LHA interviewers (84 women ‘and 6 mén) had a minimum of 1 year
prior’ experience in interviewing,* with at least 1 experience with health data
"collection ‘Race matching of interviewers and respondents was: acoomplished 1in



the maJority of cases in order to enhance rapport and accuracy of data (Hyman.
“1954). Interviewer bias was additionally limited through a review of the in-
. terviewer 8 military experience and background. Several potential interviewers
were - excluded because they were spouses of USAF personnel or personally knew
. some of the study participants. The LHA staff was not informed of the exposure

‘status of any individual in this study before or after the completion of the

contract; - LHA- interviewers reported to the Project Director in the New York

office on a weekly basis, The. first two interviews of each interviewer were

critiqued by - ‘this staff prior to allowing further - interviewing. Additionally,

the USAF received weekly reports from the Project Director on all aspects of

the contract. - An interactive relationship between, the USAF and LHA staff was'
essential throughout this contract.

In additicn to. data collection, LHA also contracted to logcate the study
population,. obtain signed medical release forms, assess the intent of the sub-
Ject to participate in the physical examination phase of the morbidity study,
and to attempt to- aonvert those individuals who absolutely refused . all data
collection attempts. . o

y, Questionnaire Implementation. Location

Initial contact with the Ranch Hand and the original comparison population
occurred in November 1981, At this time each potential participant ‘was sent
_certified introductory letters and a fact sheet. These letters were signed by
the Secretary of the USAF and the USAF Surgeon General. They defined partieci-
pation as voluntary and explained the limited- confidentiality of positive .
medical findings diagnosed ‘during the physical examination portion of the. Mor~
bidity study. Examples of these materials are presented in Appendix XI. LHA
followed the USAF letters with their own introductory letters. . The assigned
- interviewer ‘then - contacted the potential study participant- by phone. for sched-
'uling the in*person questionnaire.. Initial contact with the shifted population
was also completed by this series of letters and telephone contact. Letter
mailing and identification of this group to LHA was completed by April 1982,
Initial contact. with the replacement comparison. group occurred by letter fol- -
lowed by LHA phone ' contact until .the final questionnaire administration
contract extension, 1.e. November 1982. From November 1982 all initial contact
with replacement comparisons was. by the USAF by telephone. For this small
- group, questionnaire administration was scheduled by the USAF interviewers in
conjunction with the phyaical examination. Introductory USAF letters were sent
‘after the replacement comparison agreed to complete the physical examination.‘
LHA letters were,_of course, not sent .to this population. Therefore, within
the replacement subset of comparison participants there are individuals whose
interview was completed by the USAF - at the physical examination site-and not in
their home. . S - :

Table III 3 presents the algorithm developed for locating study partici*ﬁ;
panta during ‘the questionnaire administration contract.1~ Lo S
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Table lll-.3.-

ALGORITHM OF THE LOCATION PROCESS OF LHA AND USAF
DURING THE QUESTIONNAIRE ADMINISTRATION CONTRACT

LWALocatonProcess © USAF Location Process

Location <& ‘TOTAL POPULATION | usarceRmmeoLeTTER | — o
Location =1 LHALETIER Iy - USAFRECORD SEARCHES: : -

| ©f mnocation FAMILY CONTACTS - i

" Locition POSTALSEARCH ' ¥ roniocation I

¥ nonlocation | INTERNAL REVENUE SERVICE :

- e ] (1980 DATA BASE) |

1  omectorrsewen | ~ { nonlocation I

¥ ronlocation - | VETERANS AOMINISTRATION :

- OTORVEIELE FACILITY USE DATA BASE |
- REGISTRY SEARCH Y conlocation : |

¥ nonlocation | Remams umocATABLE |

Location <—]  GEOGRAPHICSEARCH : nonlocation E

' Y ~ [compamison RePLACEMENTS i

Location et - REMAINS UNLOCATABLE ) o

This- algorithm demonstrates the’ multiple sources used to locate study par-
ticipants. This process was completed for all study subjects forwarded to LHA
" (Ranch Hand; original, shifted, and replacement_ comparisons). For a small
number. of replacement comparisons (23) not forwarded to LHA because of contract
- termination, the majority of the USAF location process was completed while the
- LHA process was not completed. ‘Replacements for the ' original and shifted non-
"locatable comparisons were not ldentified to LHA until the loecation algorithm
was complete.

_5. Questionnaire Implementation: Data Collection -

: Once the study participant was located, ‘an individual LHA interviewer was

assigned. The Interviewer initially contacted the participants by phone or by
telegram -1f his phone ‘number was unlisted. The participant was informed of
the length of the interview. (average 1.5 hrs; range 30 minutes 'to 3 hours) and
scheduled the in-home questionnalre at his .convenience. Whenever possible,
"interviews of current spouse were scheduled for ‘the same day and followed the
study participants intervlew. These Interviews were conducted privately iIn
order to obtain independent reproductive histories. If the participant refused
to participate in the interview, his name was forwarded to the central office
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and CpnverSion attgmpts were made by ﬁhe LHA centrai offioe. Noncompliant tele~
. phane questionnaires were administered to the refusals by the central office.
~The telephone administration system was implemented in April 1981.

. At the time of the in-person questionnaire, all participants read and
- signed a privacy act statement and completed a Life Eyents:Chart. This chart
~gcted as a recall guide to the ohronology of events discussed in the question-
naire, Interviewers were reguired to ask questions exactly as written, were
not allowed to interpret questions, or injeot pérsonal comméntary, nor were
they allowed to skip "between sections of the questionnaire., i They were also
instruoted to probe "don't know" answers at Jleast once., At  the conclusion of
the interview, medical record -release forms were -glgned for those physicians
~and medical facilities rgported;in.the questionnaire,fand;the study participant
was alseo asked whether or not he would agree to participate in a physical exam-
ination,  The respondent was also asked to glve the current. name and address
for each former spouse listed in the queationnaire, 'so that sppuae,lnterviews
- could be scheduled and oornducted with these individuals, Medical permission
 forms for medical record data of spouses and children were inadvertently omit- -

ted at the time of interview, A system to obtain these data was initiated

following the: USAF receipt of questionnaires.

- Due to high and favobable_participation rates,. patient flow and logistic
difficulties in both the questionnaire and physical examination portions of the
‘morbldity study, it was necessary to extend the LHA contract .through November
1982 and the ‘examination oontract to 15 December 1982.. Because the contracts
did not overlap experienced USAF intervieéwers wers required: to “complete ques-
tionnaire administration to participants at the physical examination site.

6, Quespibnnairg Im91émen;§t1qn= Data Pro¢essin§

- All completed interviews were. sent to the LHA central office following
initial fleld editing by the responsible interviewer. Each completed. ques~

tionnaire was repeatedly edited by the'LHA,Prodeet'Direotorﬁs-Staff;“rTo'ensure
. that every questlon was . answered, participants were recontacted to provide
missing data.  This "staff alag coordinated ~and superviged. the 'coding,

keypunching and key verification of all ‘completed  imterviews as’ they were
translated to computer tape. Claasificationa-andﬂeoding'achemes-used included
the International Classiftgabion:qr-ﬂiaeaaeafigthznawiaion,'Bupeau of  Labor
Statistics, Standard Industrial Classiftoatiom,. and specific USAF codes for job
and alrcraft designation,- LHA reported that 1t took' an average of 2 hoirs to
fully edit and code each interview. All keypunching was 100% verified. = Dis-

crepancies were reconeliled by review of the hard:-:copy Interview. ‘A set of data
cleaning programs was developed by the LHA data processing staff to locate and
identify errors and incongistencies in the data set on-tape. These programs
were reViewed and: approved by USAF data processing personnel. ‘In addition, the
USAF developed additional programs to further cleanae the data. = In nelther
‘case were programs. uged that would force data to-mest Inner consistency checks.
- The objective of data editing was to ensure that the final data set .accurately
rqpreaentﬁﬁ'bne.reaaondgn;'a.1nfehmati®n. A total of 6 data tapes were déliv- -
‘ered to the USAF from LHA, A copy of the data tapes: was Sent directly from LHA
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to the Advisory Committee on Special Studies Relating to the Possible Long term
. Health Effects of Phenoxy Herbicides and Contaminants, The data tapes were
. -delivered at least 3 months later ‘than -the. original contract established dates.

" T7. USAF Data Processing

The questionnaire data collected during contract extensions and at the
- physical examination site were -edited but -not keypunched.- ‘These :data - were
~ delivered in hard copy to the USAF,. The USAF coded, verified, keypunched and
entered the data on computer tape.- Because of late data’ delivery and the wvol-
" ume of  unkeypunched data, systematic review and comparison -of:. all - (LHA ‘and
USAF) hard copy - questionnaires to the data tapes was not accomplished as
- planned, A comparison of 25 hard- copy questionnaires to.data: entéered on the
. tapes was accomplished by USAF data processing personnel. ' The findings of this
- keypunch review are presented in. Chapter VI, Quality Control Procedures. Mor-
bldity coding was reviewed; however, because of incorrect and missing:morbidity
codes the USAF recoded all reported medical conditions. Additionally, the LHA
~data tapes did not include all data collected by the iInterviewer .in the supple-
mental recording book. These. data ‘were required to form the link ‘between the
- parents, their: g¢hildren, and all medica) provider. data - (the basis of medical
. verification procedures) The  USAF therefore developed systems and hired per—
;;sonnel to support the entry of these data in preparation for analyses.

81 Summary o

Questionnaire methodology includes the development and implementation of
multiple questionnaire instruments. through : civilian ‘contractora..  The ‘NORC
developed and . LHA: administersd -the instruments. Eoth contractors worked.
closely with the USAF These close interactions resulted in: the_participation
shown in Table III—A“ o : :

Table I11- H
SUMMARY OF QUESTIONNAIRE PARTICIPATION

Counts of Participants

Type QueStionnaire' Ranch Hand 5 “Comparliaon _
o L a ~ | |Original_ [Shifted Rep_laced Air Force TOTAL
- Study Subject. - - 1174 || 956 - ) 2o0 |36 | 0 ]} 1832,
= .Spouse . S 1208 ) 962|200 333 | 5. . 1500
_ (Current & Former) EDURREE | TP DN S LUV USRI | I
- Telephone SREERUIE R o S R SIS MR- R T 20 'l 69
i Noncompliant g s"=' i ;1'[‘ -’“ _."'- R o

Medical record release forms were obtained by the contractor during data col—

© - lectlon. . These permission -forms. - are ‘the' ‘basis  ‘of “the" medical record~

verification program:presently. in process. for data collected by questionnaire.
Data delivery to the USAF from the’ gontractor’ was ‘delayed. Medical coding was
reaccomplished and data linkage. systems were developed by the USAF to. make theV
‘most efficient use of . the data collected.- : ; _ .
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Chapter IV

| PHYSICAL EXAMINATION METHODOLOGY

e

-Bubsequent to thé administration of the questionnaire, a voluntary compre-
~henslve physical examination was offered to all’ individuals in both the exposed
- and comparison groups. The primary prereguisite for entry into the examination
phase of the study was the completion of the baseline questionnaire. ' In the
event that the initially selected comparison chose not to participate in both
the questionnaire and the physical examination, a replacement-was’selected'from
~among  the other comparisons in the matched set, as deplcted in Chapter II,
Figure II~1. The two and one~half day examination was conducted in Houston,
Texas by the]Kelsey#Seybcld*Clinio,'P;A. ‘At the time of evaluation, an exten~
8lve physical: examination, medical history with a review of systems, and in<
- depth:  laboratory analyses were conducted. A concise Examiner's Handbook 1in
the Air Force Health Study Protocol placed strong emphasis on quality assurance
and was used. to minimize vartability and insure comparability of data over the
12-month duration of the physical examination contract. Strict compliance with
this document was required. Physical examinations were performed at the earli-
eat practical time following the: ocompletion of the questionnaire, since " close
sequencing woyld limit the development ‘of major symptoms -or diseases in the in-
‘terval, between'the.questionnaire_and the examination, : o ‘

_ Physieal examinations were performed at a single location and all'contrac-

tor personnel. . evaluated the .participants ‘without ‘knowledge of their exposure

statua. . The number of examiners and the turnover of staff members was kept
to a.-minimum to 1imit between-examiner variability. A more detailéd discussion
- of pha‘phys;Qa;_ekamination:quality control program is containedjih_Chgpter_VIJ.

© All laboratory tests were subjected to rigid quality control, and labopra-
tory and physical examinatiqn data were measured on a continuous scale whenever
" pessible to improve astatistical power in the analysis. An Alr Force. physician.
was present at the examination site throughout the duration of the contract to
act ag a llalgson Dbetween the subjects, the contractor and the Air Force, and
to insure that the examination protocol was serupulously followed. ' Although

the on~site manitors cleaelyl;¢pserved-eaqﬁgexaminer'and'teehnician, the moni-
tors remained unobtrusive during the. examinatlaons, and. were not permitted to
‘oonfirm, criticize or otherwise influence the examiners' findings. =

The components of . the physlcal examination were specifically selected to
address those medical end points known or suspected to be caused by’ phenoxy.
herbicides and dioxin (Crow, 1970; Kimbrough, 1980). The quest ion of ‘whether
slgnificant chronie -effects are produced in humans is a controversial issue
(Homberger et al, 1979; Regglani, 1980; Wolfe and Lathrop, 1983).  Reviews of
:physioal.chemiahny-data,.animal.toxieity-data. human exposure: case reports, and
epldemiologic studies have been relatively uns_doeSSful_iﬁ'idéﬁtifying.Spe¢ific
and objective medical end points for-the'ehrqniefeffect&-of'éxpcsure;CJiﬁasgk“
et.al, 1973; Jirasek et al, 1974; Poland, 19794 Young, 1978). The 11st of ‘known -



' or suspeoted acute and subacute effects following TCDD exposure is extensive,

“and many of ‘the ‘end points are. highly subjective and extremely difficult to

-evaluate (Oliver, 1975; Poland et al, 1979) .While chloracne appears to.. be a
consistent chronic effect of moderate to heavy exposure, the implication of

. this condition on long=term health is unknown (Young et al, 1978). At best,

& list of potential organ systems which should be carefully evaluated can be
-developed

Ideally, one. would like to have a sensitive and specific examination or'
laboratory procedure to detect the effects of these chemicals in human tissues. .
. Unfortunately, ‘there is a lack of clearly defined end points. in the sclentific
~literature, &nd, other than chloracne, distinet elinical syndromes or -unique

effects indicative of chronic ‘1l1lness have not been:identified, - The signs: and
"symptoms currently attributed to exposure are confounded by age and -other
causes, . and the effect, If present, .may be. lost in common symptoms from other
- causes of disease (in contrast to ‘¢onditions- such as dlethyl-stilbestrol-
" induced -vaginal adeno—carcinoma and anglosarcoma of the liver caused-by vinyl
- chloride expOsure) In the absence of- -gensitive and specific indicators of
. exposure, a comprehensive examination format was developed. - around -these tar-
‘get ~organ systems .listed in Table -IV-1. The complexity and the length of the.
évaluation and the invasiveness of each examination procedure were all key
~ factors in the final cholce of ‘the examination components since zll of these
factors have. a significant impact on the complianoe behavior of the individuals
‘ considering participation in the study. . S ey :

Table IV 1
TARGET ORGAN SYSTEMS/CONDITIONS
Dermatologic
'HepatiCd
Neoplastic
o NeurologicalfﬁsychiatricM
'Endocrine/ﬁeproductivep
‘lmmunologic' |
"'HemopOietic. L
_ A general summary of the maJor components of - the examination is presentedf
in Table IV-2, -and examples of the examination forms are included in- Appen=
dix VI. . The laboratory. procedures. conducted on ‘each subject are ‘1isted in
-Table 'IV-3. For each’ participant 20 :cc -ofserum, 100, eC of” urine, and all:

remaining semen were . aliquoted -and stored at ~70°C for future analyses. - When :
rtechnology developments identify additional analytic prooedures which will
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assess - the ‘health effects of phenoxy herbicides and dioxin, these specimens
- will then be tested. ' Thé slides used in the 10,000 white blood cell differen~
: tial and the semen: analyeis were also preaerved o

“Table IV=2 °

~ RANCH HAND II
PHYSICAL EXAMINATION

vGeneral Physical Examination o o (iﬁtéfhiﬁt).
.'-'Neurologioal Examination ' : '..v(Neurolosist) |
.Dermatological_Examination ; - : (Dermatologist)
:iEleotrooardiognam .,'.) . e '_'(Resting, thour Fasting) R
Pnlmonarv?FanotionFstady .f f'i .'_.'(1 Second Foroed Expiratory

Volume, Vital Capacity)
frocnest x-ray | | |
.'Nerve Conduction Veloeitiea  .. N *-(uiﬁar;)éehoﬁeai;*subgi)”
' Peyohologioal Evaluation. o | o

Minnesota Multiphasic’
_ Personality Inventory (MMPI)
_‘Cornell :
: _Wechaler Memory Scale I
Wechsler Adult Intelligence-
. Scale (WAIS) : o
Wide Range Achievement Test (HRAT)‘ S
Halstead-Reitan Neuropeychological

Battery 5
Patient Outbriefing and Discussion - {Internist)

of Individual Results - (PnD Psychologist)
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Table IV"3

LMMM%YM%%W%

Chemistry Panel-
Blood Urea Nitrogen (BUN)

A

_fCreatinine

| Cholesterol '
High=Density Lipoprotein
Triglyceride .

jTotal Bilirubin

" Direct -Bilirubin - -
. Alkaline Phosphatase--

- Glucose

‘Cortisol
Hormone Assay.."
- -Leutenizing. Hormone (LH)

} Pasting and 2 Hour:

Follicle Stimulating Hormone

(FSH)
Testosterone

. Hematology Panel:

Erythrocyte Sedimentation Rate
- . Prothrombin Time .. -
'Serologieal Test for Syphilis
RPR
‘White Blood Cell Count

o'Serum Glutamic Oxaloacetic .

~ Transaminase (SGOT) .

- Serum Glutamic Pyruvie -

Transaminase (SGPT)

- Gamma Glutyrl Transpeptidaée.*

(GGTP)

"“Lactic Dehydrogenase (LDH) -

Creatine Phosphokinase (CPK)_

. ,Blood Aleohol co

:,:iTriiodothyronine (T3)
Ql-Total Thyroxine (TH)

o Free Thyroxine Index (FTI)

‘(with 10,000 cell difrerential) |

“Red Blood: Cell Count
- Hemoglobin = -
Hematoerit . ' -
- Red Cell- Indices
.~ Platelet Count L
© Urinalysis o
24~Hour Urine; = _
- Volume -~ .
“Delta Amino: Levulinic Acid
~ Coproporphyrins- I
Uroporphyrins -
Porphobilinogen
Creatinine
_Semen Analysis:
.Volume
Count
Abnormal Forms -
- Hepatitis B Testing: -
- Surface Antigen . =~ o
. Aritibody to Surface Antigen
Core Antibody

e



Under special oircumstances. ‘additional laboratory procedures were carried
“out on selected participants. Those individuals with a history of having
fathered children with birth deéfects had ' blood drawn for a determination of
karyotype. The serum of participants with a medical history or review of sys-
tems indicating the. possibility of an immuns system. defioiency was evaluated by
immunoelectrophoresis.- Antinuclear antibody determinations were performed on
individuals with a history suggestive of connective tissue disordsrs, In addi+
tion, all individuals with 4 past history. of hepatitis were tested for antibody
-to hepatitis A virus. : . .

After'ao April 1982 all participants whose study identification number

~ ended in either 1, 3, 6 or 9  were selected for special immunologic test-

- Ing, Blood from these individuals was drawn and sent to a subcontractor for the

- evaluation of B and T cell counts, enumeration of T .cell’ sUDpopulatione, and

- studies of B and T cell fuhction following mitogen: stimulation.” In all, 592
randomly selected subJects took part in this portion of the evaluation._ :

_ Since human sensitivity —and compassion could seriously enhance participa*
tion ih the follow-up phases of the study, 'every oppOrtunity wasg taken by the
contractor and.the - Air Force.to make the experience enjoyable, relaxing and
rapport. building. Study participants were housed in a comfortable motel and
transportation, meals arid a fodest stipend were provided. - Family members wers
encouraged to accompany the participants, but at: no -expensé-to. the govern-
ment., - Any emergency ‘medical care required by the - participants ‘during their
stay. in - Houston was provided by the contractor. and: ‘paid: ‘for by USAF, Addi-
tionally, any diagnostic ‘procedures  necessary to. clarify potentially life-
. threatening conditions were also performed (computerized tomography. cardiology
eonsultation, ete.), Detalled in-briefihgs were provided to all participants
(and optionally- to acoompanying family membeérs), ih order .to expladn the back-
ground and nature of the study as well as ‘the routine medical requirements for
the fasting status laboratory procedures.-During walting periods between exami-
nation phases, participants were encouraged to. become aoquainted with other .
participants and ask any questions they had about the examination, its ration-
ale or the Alr Force Health Study. The normal tension associated.with psycho-
. loglcal tésting was relieved by frequent breaks. Any ‘individual problems were
- quietly and diplomatically managed by the contracting staff ‘and -thé site moni-
tor. . Over 95% of the partielpants- expregsed praise for the quality and thor-
_oughness of the examination and pledged to return to the next examihation.

SubJects arrived in Houston on either a Sunday or a: Tuesday afternoon.- A
1-hour brlefing was given to each group of participants. by the Air Force moni~
tor and a Kelsey-Seybold physician. During this briefing, the purpose of the
- study and a detailed explanation of the examination content and: schedule were
- discussed, - The next 2 days .(Monday/Tuesday :or Wednesday/Thuraday). ‘were Spent
in the eéxamination.  Upon arrival .at the clinlec.on the rirst. morning, all
participants were met by ‘two Kelsey-Seybold staff members: the Patient Coordi-
nator -and - the Program Director,  After the day's. events: were eXplained, medical -
history and _other forms were .completed and blood. gpecimens were drawn. All
-participants ‘on active flying ‘status with the Department of Defense or FAA had
their blood drawn while rsclining._ Others had the option of sitting or lying.
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3A11 fasting blood specimens were -obtained following a minimum of seven hours
without alcohol, food or cigarettes.. Participants were requested to consume a
250-gram carbohydrate diet for the 3 days prior to their arrival to prepare for.
the fasting and 2-hour postprandial glucose testing., All alcoholic beverages
were to be dvoided as well. Compliance with these requirements and the ‘24 hour ..
-urine collection was determined. Breakfast followed the blood draw and: post-
prandial specimens were then obtained at appropriate times. One-half of each
: group underwent physical examination on the first day while the other half were

' _in psychological testing.‘ On. the second day, the schedule was reversed. Dur-

ing the final half-day, each participant received detailed brilefings from a PhD
_psychologist and one of two Internal Medicine speclalists, During these brief-
:ings,_the results of all portions of the physical examination performed at
‘the: Kelsey-Seybold Clinic were discussed with the subject; any questions
“he had were answered, ‘and suggestions for " medical. treatment or follow-up
. were made when indicated. If. immediate follow-up-was indicated, direct contact
"with the participant's personal physician was 'made, and appropriate- treatment
was arranged The results of those laboratory procedures performéd at subcon-~
traoting laboratories and the results of the MMPI were not. discusseéed. Payment
- of expense vouchers and the provision stipend checks’ were delayed until after
_ the cOmpletion of . .the debriefing to . encourage attendance at. these sessions.

CoTe




_ Chapter_v .
" STUDY SELECTION AND PARTICIPATION BIAS

1. Introduction

- The main emphasis in the design and conduct of any epidemiologic study is
comparability of the. groups under study (Monson, 1980), 'and the strength of
epidemiologic. inference is directly associated with' group comparability. 1In
.this study, Ranech Hand and comparison group comparability was assured by design

-since strict criteria were used to define the exposed (Ranch Hand) and the

nonexposed (comparison) oohorts and since replacement comparisons were to be

matohed to original comparisons by perception of health. ' Thé c¢ohorts were
~matched on the variables of -age, rage, and- oocupation group to minimize con-
founding and aasure comparability in these variables. -~ Within the nonexposed
‘gohort, however, U subgroups resulted from the original match, the removal of
‘ineligibles, replacement for noncompliance, the ‘termination of the questionnai-
‘re.and physical examination gentracts, and the ‘lack of ‘data to match replace-
ments to original.oomparisons. These groups are: original comparisons (0),
-shifted. comparisons (s),ireplaaementgqompariscns'n(H))'andjthdse_replacément
comparisons questioned by experienced Air Force interviewers (A). Because of
- loglstic limitations, scheduling opportunities differed somewhat for each of
these groups. Since compliance with this study was voluntary, the ocourrence
of differing soheduling options could have resulted in inadverterit selection
blas (Cook and Campbell, 1979), The purpose of thls chapter is to present the
“factors: known to Influence study participation, describe and analyze the res-
ponses of the Raneh Hand and the comparison groups to the opportunity to par-
ticipate and to assess the potential blas of differential compliance.. The ana~
lytio, ~and inferential implications of  self-selection and . potentlal
participation bias will also be discussed. Particlpation 1s described in terms

of location. and compliance. A total of 1208 Ranch Hands and 1669 comparisons

- were the poténtial participants in this morbidity study. =

2. Fadt@na Known to Ihf;ueneg Study Partioipation

'The study protocol estimated that' 65% of the Ranch Handers would partici~
pate in the questionnaire and that 60% of these subjects would also participate
~ In the physical examination. One major reason for these low estimates was the

recognition -of the negative influence of employment in flying occupations on
compliance to physical examination. This negative influence was reinforced in
the press and the subsequent advice of the Airline Pilots Association to their
“members not to participate in this study.  This difficulty was anticipated by
the principal investigators and is discussed in section. VIII of the study pro-

tocol. Table V-1 presents a 1list of factors that could affect study partici-
‘pation, ' Those components of each factor that are conaidered in the study pro-
toool for data collection are identified with an-asterisk, U '



Table V-1

- FACTORS POTENTIALLY AFFECTING STUDY PARTICIPATION

Factors - S . e 'Comgonents
Health Bias L S . #*Self perception
' o : . : - Current Use Long Term- Care.
Abortion Pattern
¥Absenteeism _
*Current Medications
Fertility History
Current Family Health
Familial History
- Severity of Past Disease
" Pending Retirement Bias
Death

Logistic Factors - ..~ .. .. . #Tipe Away From Family
f - ' *Time Away From Job -
‘Distance to Exam Site.
‘*Income
*Active Pilot (FAA)

. Other Factors R . Flying Status (USAF)

o C S " .. Officer/Enlisted:

Age
" Race o .
Current Status:: AD/Sép =
Stipend - ' o
- . Employment Status
“-Dissatisfaction with Military

ﬁpperafionalrFactorsﬂ - | T S Manner of Study Contact
: o - : o : - Scheduling Window
Interviewer Bias

Publicity Blas  ~ - . Mot ivational Bias.
: 5 o o : ' Compensation Bias

_ ‘The factors and the outlined components of each factor suggest the complex-
ity of the compliance/nonoompliance decision. made by each study participant,
Ranch ‘Hander or’ comparison.u The  importance assigned to each- component by the

- individuals in the Ranch Hand and comparison groups.is most 1ikely not equiva-

.lent. The Ranch Hand group was actively encouraged by  the - -‘Ranch Hand Associa~

- tion to participate while no suoh organization exists for the comparison group.hf -



3. Locaticn '

: Mailing addresses for each study subject were determined through multiple
" military and ¢ivilian sources, Study subject location was initially identified
by a certified mailing Lo these addresses. Current mailing addresses could. not

be identified for the nonlocatable population. Two-tenths percent of the Ranch

Hand and 0.5% of the total - comparison group were nonlocatable. This is well

above the 99% location rate estimated in the study protocol, Table V- 2 pre-

sents the counts of the. located/nonlocated population by Ranch Hand and type of
comparison.- : _

Table'v42
COUNTs AND PERCENT OF LOCATABLE/NON*LOCATABLE _
ALIVE ‘STUDY SUBJECTS BY RANCH HAND AND
" NATURE OF THE COMPARISON GROUP

Comparison

p:Ranch-Hand: |1 Original . Shifted Replacements® '”Total‘-
Locate 1206 (99.8%) ~f:f1023 (99.7%) 212 (100%) 425 (98.6%) 1660 (99.5%) -
NonLocate _ 2 (0.28) [| __3(0.38) _ - 6 (1, h%) 9.(0.5%)

-1208 | 'l' '_} 1026:a . 212 » ' _u31 o 1669 |

'*Includes those individuals interviewed by USAF interviewers (A)

The .two unlocated Ranch Hand individuals were separated from the military,
ahd 'both had been nonflying enlisted personnel when on active duty. = One was
'Black and_the other was non-Black.  Three of the 9 unlocatable comparisons were
in the originally selected cohort.. These 3 individuals were separated from the
military, enlisted when on active duty (1 was a flying enlisted while the other
‘2 were nonflying enlisted) and all were non-Black. The locate algorithm was not
completed on the replaced: OGmparison "cannot~locate“ population. Five of these;
6 individuals were non~Black. "The Black individual was separated and had served
in. an -enlisted nonflying. capacity. One ~other separated nonflying enlisted
. individual was: non-Black. "The remaining h replaced nonlocated comparisons were
'non-Black pillots. . Two of ‘these were ‘separated, 1 was on Treserve status and
the. ‘other was retired. Overall, nonlocation did not impact ‘data collection in
this study. .The 11 nonlocatable subjects are assumed to be alive and 1ocation
will be. attempted for the: follow-up phages f the 'study “‘Thé ‘replacément
oomparison -group nonlocatable rate of . 1.4% 18 of borderline significance when
contrasted with the rate in the -originally. selected group (P= 0.06%, This
test was perrormed on. ‘the proportions using- ‘the -normal approximation to the
binominal. This difference was & result of ‘the termination of the questionnai~ '
re contract prior to completion«of ‘“the - examination process.: The names’ of 3 of
the 6. replacement individuals were not sent to ‘the questionnaire oontractcr
'while ‘the - 3 others were sent only 1 month prior to contract termination.' The-



]replécement.strategy as designed in the study protocol could not be implemented
~due to termination of the questionnaire contract prior to the completion of the- .

physical examination contract.

u, Study Participation: Compliance -

Study participation was characterized as belng either fully compliant ( FC)
(completed the physical examination and the questionnaire); partially compliant
(PC) (completed only the questionnaire) or noncompliant (NC) (refused the phy-
“-sical examination and the in-home questionnaire). = Within the noncompliant
‘group are those who completed an abbreviated.telephone'questionnaire. Figure
V-1 shows that of the 1206 locatable Ranch Handers alive at the initiation. of
the morbidity study, 1045 were fully - compliant to the physical examination and
~ an additional 129 completed the questlonnaire but refused the -physical examina-~ -

‘tion. Ten of the 32 noncompliant Ranch Handers completed the telephone ques-
tionnaire. . ' - P ‘
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Figure V-2 describes the compliance patterns for the original, shifted and
replaced comparison population. Of the 1023 locatable eligible original com-
parisons, 773 were fully compliant, 183 were partially cofipliant and 67 were
noncompliant. Thirty~four of the noncompliant individuals completed the short

telephone guestionnaire. :

. Figure V-2
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. -Data collected by the noncompliant telephone instrument was delivered to

the United States Air Force in written format following the implementation of-
the replacement strategy. The telephone questionnaire was not administered to
the noncompliant replacement candidatés prior to selection. for the- study, ‘and
‘therefore, the ‘data necessary to match, the original and replacement comparisons

by similar perception of health status was not available (Lathrop, 1982). The’

-next living individuals in the deeignated matched sets were selected as
replacements._ The data collected in the noncompliant inetrument will be .
diecuesed in future publicatione._ . .

Figures V-1 and V- 2 are summarized in Table V-3, in which Ranch Hand and
'comparison participation Is presented. ' '
o Table V-3 ' _ .

FULL, PARTIAL NONCOMPLIANCE OF THE RANCH HAND AND COMPARISON

~ POPULATION BY NATURE OF THE COMPARISON GROUP, 1.e.,
ORIGINAL (0), SHIFTED (S), REPLACED (R), AIR FORCE INTERVIEHERS (A)

_ T - o Compariaons_:* L ;.

R mo ol TS R Rl 'If'otal_

Fully Compliant (FC) o tous* M| 7r3 163 258 .30 || teaw

Partially Compliant (PC) o129 7 [ 183 37 . 88 = 308 -

ﬁ NonCompliant (NC) L 32 1-__Lf;__ 67 . 12 49 . = .| _128
TOTALS ‘ f ff 1206 i 1023 212%% 395 ;;épf;fi"‘ 1660

' *h individuale were intervieWed at the Physical Examination eite by USAF
" interviewers. '
##3 additional shifted comparisone were. removed due to ineligibility identified
' following data collection. Co



The mean age of thgwpopﬁiatiﬁn'by:complignag;group is érpsented,in Table V-4,

© . MEAN'AGE OF THE RANCH HAND AND COMPARISON POPULATION BY NATURE |
| OF THE COMPARLSON GRQUP (0, S, R) AND TYPE OF COMPLIANCE (NC, PG, FC)

Ranch Hand ' ___Comparison Msan Age .
‘Mean Age | TG  ‘.-L;\s_:;“'<_§f§f .

Non=Blak

PC a3 42 39 41

Black - . R
I R | I S SO
B TR  SERUEE LA | I S S
o o i ke by

- *Includes those individusls interviewed by USAFTintebviewersf(gjil;{ff?

. Table V-U indfcates that the noncompliant group is on the average younger
‘than either the partjially or- fully compliant - in both Black :and -non-Black
-8trata, The oompliant population is further described by race in Table Vy-5.
This data 12 abstracted from Appendix XII, QO¢oupational Category. and. Raes of
the F01lYﬁcompIIant;Pﬁpulatién'1n Pencent'and”Ccunta_ o e
" PERCENT FULLY COMPLIANT QFFICER/ENLISTEDQCATEGOHIES BY RACE

- RANCH HAND AND COMPARISONS (0, 8, R) -

. Comparisoen
Shifted . Replacements

o Original
‘Non-Black _ _ _ R . S

- Officers R:1:7 S o T3% . 78% 61%
Enlisted ' B U | R ¢ T TR . Tug

Ranch Hand

'alack e A | . o ST
. Officers 6T |l 88y L T ED .
Enlisted S L N | T £ - 69% 628

- . * No individuals in this category,



~ This table suggests. that Ranch:Hand enlisted personnel’ complied at higher
‘rates than officers and that Ranch Hand non-=Black officers complied more than
Black officers. The number of Black participants is very small and is there~
fore not included in the following analyses but is included in Appendix XII.

Appendix XVII_wéé‘uaed-ﬁo;toﬂsﬁnUct the détéhin]Table'V~6. -Flying status

1s presented as flying/nonflying ‘which  1inecludés  both military and ecivilian =

information.  Military status 1is categorized as active duty, retired, and
.- separated/reserve, ' S :

. Table V-6 .

. 'PERCENT FULLY COMPLIANT OFFICERS BY FLYING STATUS AND MILITARY CATEGORY
B o (NON-BLACK ONLY) . .

. : _ _ ‘Comparison : L
Ranch Hand = | - [[Original — Shifted: “|Replacements
=372 o | o f|ln=283 | nelg -l pa1q3
oo ... Nom~ (. - Nom~.. © Non= [T Non~ .
. Flying Flying |{Flying Flying |Flying Flying|Flying Flying

. Active Duty (A) 77.8 96.3 | 58.9 76.2'] 87,5 75.0 |I'57.9  88.9
Retired (R) .  86.0..93.5 | 86.0 86.5 [100.0 96:07| 83.3  77.1 |

: Separétéd/_ S : : : S e ER |
- Reserve (SV)'  51.9° 87.0 . - || 39.3 62.9 | 37.5 61.5 | 32.4 63.0

The flying separated/reserve category in this data set Eomplied'léas than

'any other strata (P<0,01), and flying statu&-COntributed;signffipaﬁtly"to_the

‘compliance decision (PB<0.01)..

 As 1llust

_edmpliance.-;A.1og~11nean:modelvwnicn,was«ritted‘tb?théﬁthheeﬁwaygrreqyency

- table based on- flying/military status) compliance; ‘and ‘group membership, re~

vealed a three-way Interaction (P=.07) in these.data, rendering interpretations
based on simpler models misleading. Since 'age and racé ‘are also related to
flying/military status, tests of association between these factors and compli-
- ance need to be studied In the context of the many interactions present. These
‘more complex relationships will be explored in future reports. :

rated in Table V-6, a -complex set of interactions Was involved in



:-Ajeummaryiof'compliance is preaented’in‘Table;VJTQ I

- Table V-7

PERCENT OF THE STUDY PDPULATION COMPLYING TQ THE
' QUESTIONNAIRE AND PHYSICAL EXAMINATIDN '

L '=Comparieon - _

. Ranoh Hand |t Original .~ Shifted  Beplacements -
Questionnaire 97% (117#/1206) .“ 928 (956/1023) 94% (200/212) 883 (376/425)
Physical o U L |

Examination ,B?%_(1ou5/1206) i1 768 (773/102BJ 77% (163/212) 68% (288/425)

i; Ranch Hand personnel participated in the questionnaire at a rate . higher
than all comparison groups, ‘This participation was 32% greater than the origi-
‘nal. protocol ¢stimate of Ranch Hand compliance. Differential compliance to

questionnaire did occur in the comparison groups with the original and shifted _

_group complying 5% . more than the - replaced comparison .group (unadjueted-

P=0.003). Table V-7 shows that differential compliance also occurred between

the Ranch Hand and the original comparison group in their compliance to physi—

. cal axamination (unadjusted, P<0.,001) as well as within the comparison groups
with the original and shifted comparison groups complying 8- 9% more. than the

replaced group (unadJusted ‘P<O 001) _

5. Noncompliance _

_ The reeeone given by etudy participante ror nonoomplience were compared.
Appendixee XIII @nd XIV display all reasons given. . These data were ‘dollected
in a nonstandard manner by: Louie ‘Harria and Associates, the Keleey—Seybold
Clinie, and USAF perlonnel._ - The. reeponsee were then-allocated to the catego-~
- ries presented in .the appendix._ They..describe that the: majority of the reasons

glven for noncompliance were "no- time~no intereet" and paeeive refueal. Table‘
V-8 shows the percent of refueala tn the Ranch Hand and comparieon groups
implying theee disinterest reasone..'- : . : ;



Table V*B

PERCENT OF REFUSALS CATEGORIZED AS REFUSALS FOR REASONS OF DISINTEREST .

.Comparison

‘Ranch Hand || = Original ‘Shifted  HReplacements
- Questionnatre .. 6% o[l gyt Ugpg T oy
“Physical SR ' o)
_ Examination AR 505 = B o fj 58¢ 54 58¢%

__“. These data indicate ‘that the. non00mpliant replacement comparisons - were
. passive refusals less often than were the other comparison groups, . The per-
“cent refusals due to Job commitment and confidentiality are described in Table

V- 9. - _ : : _ . _

Table V 9

PERCENT OF QUESTIONNAIRE REFUSALS CATEGORIZED AS
JOB COMMITMENT AND: CONFIDENTIALITY .

B '; o Comparison C e
_ Ranch Hand S Original_: Shifted _'Beplacemehts
 Job Commitment : R | 33 fnﬂJ 4_;_ - aug
':Confidentiality/ T R § R Tf‘__'{ann T
~ Active Duty YT S 8 TR 1 J T - 24y
TOTAL | L L f;f“wf':” et

'Forty eight percent of the replaced population stated - that they refused to |
jparticipate in the questionnaire because of a. Job commitment or the issue of .
.;confidentiality._ .

6. Scheduling Opportunity

The names of" the Ranch Hand and original comparison groups ‘were provided to
the questionnaire contractor in November 1981, ‘The’ contractor was given the
-shifted - comparison ‘population {n April 1982 and the. replacement population
continued to be identified to the contractor through 15 Nov . 1982 ‘Physical’
‘ exemination _scheduling was cohtingent upon:. completion of the - questionnaire.
‘Therefore, while the Ranch - Handers ‘and the original .comparisons had 1 year to
schedule. ‘and complete. the . study, ‘the shifted comperisons had- a maximum of 9
‘months, and the replacement comparisons were afforded a more- limited scheduling_
.opportunity. . . L . o N



Figure V-3
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" Flgure V-4

 PERCENT COMPLETED PHYSICAL BY CALENDAR DATE
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Figures V=3 and V-4  show the cumulative percent of the Ranch Hand ‘and
comparison groups (original, shifted and replacement) completing the physical
examination by time. Figure V-3 shows the similar time pattern of the Ranch
Hand and original comparisongroup completing the physical examination. Figure
V=L shows that the shifted and replacement comparison groups were restricted in
scheduling by the nature of the implementation of the design and contract time
limitations. The overall comparison grOubfcumulatiVe-completion-of.phy81Ca;
examination by calendar date 1s shown on both Figure V-3 and V-4. Fifty per-
-cent of the Ranch Hands and the original COmparLSOns had completed their physi~-
cal in May 1982, 50% of the shifted group had completed in July 1982, while 50%
of the replaced group did not complete until October 1982. -



T Biaé_ASSessmeht of Replacement Comparisons

' From the above discussions and that in Chapters II and III, 2 questions
are rortheoming which -are of interest-to'inferential reliability. First, "Are
the shifted and replaced comparisons valid for use without speclal statistical

treatment?" Secondly, "What is the blas, if any, assoclated with the differ-

- entlal compliance to the physical examination?" . The.following sections deal
with these 2 questions in. turn., =~ s 7 o0 ot TSR _

8. Evaluation of the Replacement Companiqon'Partiéipaﬁté:M h

. Since the replacements used in the study, whether Sy, R or A, were simply -
the next individual in the Fandomized match set involved, the appropriate test
for replacement bias ia'the.pest for 0, S, R or A group differences while con~
ditioning on the variables of age, occupation and race. '-Specificélly,jif S, R
and A are unbiased groups they should appear to be random samples drawn from
- the same population as yielded the original (0) set, after adjustment fop
matching vartables. B T : e

-"Testa'offreplaceméntsfagainstidriglnallcbmpanisbns;were accomplishéd 1in
accordance with procedures set out in the Study Protocol. Followi@g-tﬂe‘proto:
~eol, -replacements for comparisons were tested first in terms of 3 primary vari-

ables to be ascertained oh.all_parqlgipants{ﬂ(a)Isubjective'healthrassesamentg
(b)  current - utilization of 1long-term health ' care; and (c) recent work
- absenteelsm pattern, - o , T . -

Statistical testihng of these 3 primary yarisbles and: of::additional ques-
tionnaire and physical examination variables was done in a prespecified manner.
First, group A was tested:against group R to detgrmine_1thhege¢ggQupskcou1d-be
- combined., If R and A could.be combined, the R + A group was tested against

~group S to determine if these groups could be combined.. .If R + A and S groups
- could:be combined, O was tested against R + A + S, All testing was done at the
0.05 level. 1If ‘the test for combination was not met at any stage, appropriate’
subtesting was performed. When the dependent variable was categorical, testing
was performed with log-linear models adjusting by occupational category and
age, with age dichotomized as less than 40 years and greater than or equal to
40 years providing groups of roughly equal sizes across occupational catego-
ries. When the dependent variable was continuous, analysis was performed with
a general linear models program adjusting for occupational category and age as
with thé log-linear models. 4ll of this testing was done to ascertain whether
the S," R ‘and A groups oould be vigwed as drawn from the same _population as -
ylelded the O group. -Thus, the problem.is one ‘of hypothesis testing. -Careful
estimation- of  the magnitude or -directionality of 'éffects ‘noted "was . not

attempted. However, the reader ocan evaluate magnitude by reviewing data pre-

sented in the following paragraphs.

_In reporting their health status, participants were allowed ‘to-use -the:
categories: M"excellent," "good,". "fair" and "poor." ‘Because of small sample -
sizes, the “raih“ﬁand”ﬁpOQrﬂ.reaponsgp,were;pcmbinedxin.the;analyaiﬁgafftne"
data. -Tablé“V*ﬂOﬁproVideanaAVLewuof:themdata;;acollapsed acrosg ‘o¢eupational’




categories and age. No statistically significant differences between the S R
fande~3roups were found in either the partially compliant or fully compliant
groups. However, when taken together, the ‘fully compliant S, R and A groups
‘appedred statistically different from the- fully compliant original comparisons
AP < 0.001). Additionally, the fully compliant O and S groups were found to be
statistically. different {P.= 0,01), as were the. fully compliant O and R groups_
(P.= 0.0045), No statistically significant differences were noted. among those_
individuals who took ‘the questionnaire only.« S : . -

_ Table V-10
SELF-ASSESSMENT OF. HEALTH STATUS_ -
(NON*BLACK PARTICIPANTS ONLY)

Participants Who Took Participants Who Took

Questionnaire Only ' Questionnaire & Physical Examination'
' - .. . Fairor = .- Fair or _
Status > Excellent Good Poor N = Excellent ___Good Poor - N
o i_ 50;957“' BUTE MMsE 173 3808 48.0% 1408 727
S' 6184 2658 1188 34 3645 0.3 2348 - 154
Ro© . 51.3% 38,28 10.5% 76 M9.6S33% 16.18 k2
A s e o METE 4335 1008 30
S Ramch R
Hand 52-5%" 36 g 11,08 118 . 38.4%0 M.ug 20528 976
_Od— Original Comparison | | |
S = Shifted Comparison
R = Replacement Comparison
A

Air Force Interviewed Comparison 'i

Use of 1ong—term health care was assessed by inquiring about regular use of :

_ medications for heart, ‘kidney, thyroid, renal -and other disease- states.. No. .

statistically significant differerices  were found between. the 0, S, R and A
.~ 8roups regarding regular use of medications. ‘Table V~11 provides a’ view of the
_ data collapsed across. occupational categories and age.‘ :

CowE L



Table V“TT

_ MEDICATION YSE
(NON-BLACK PARTICIPﬂNTS ONLY)

'Participants-who Took SR Partieipants Who Took Queationnaire

Questionnaire Only (PC) - ' and Physidal Examination (FC)
‘ Percent with . _ S . Percent with
_Group ~ Chronie Heﬂiqation_vse N Chronie Medication Uae - N
o . 23.68 e 28,38 728
s N T T B T R L TR
R S 19078 - 76 - a 30,28 o 242
L R L %
Ranch Hand s 118 S 29 oor9

O = Original Comparison

S = Shifted Comparison

R = Replacement Comparison

_A = Adr Force Intenviewed Comparison

~ ‘Work absenteeiam was asseseed by a consideration of reported ‘time loss from'
work during the 6 months prior to Interview. No statistically significant
differences were noted between the 0, S, R and A group on this parameter (rele-.
vant data provided in Table V~12)

Vs



Table v-12

wonx LosS
(NON BLACK PARTICIPANTS ONLY)

Participants Who Took - Participants Hho Took ‘Questionnaire
Questionnaire Only: (PC) o -and -Physical Examination (FC) '
S Percent with = .+ .. Percent with~
Group Work lLoss -. o N Work Loss - -~ - N
o] 216,88 . 173 S - 20.5% oo 70T
s 18.7% . o34 21.1%.. - 152
R 12, oz S - - 18.6% - . 237
A A 0 23.3% 30
Ranch Hand 18,8% . e C 20.3% . 955

0= Original Comparison
S = Shifted Comparison
R = Replacement Comparison _
A = Air Force IntervieWed Comparison

Thus, for the 3 basic variables emphasized Tor test by the study protocol,
the. replacement comparisons (S+R+A) were found ' to be statistically slgnifi~
.cantly dissimilar from the originals on 1 variable. self*assessment of health.
" To more fully assess replacement original differences, 9 additional variables
from. the questionnaire were examined: (1) household income, (2) participant
education (high school or less, greater than high 'school), (3) participant
anger scale, (4) participant. psychoneurological -erosion scale, (5) participant

anxiety scale, (6) participant depression, (7). reported liver allments, (8)

spouse miscarriage rate, and (9) occurrence of acne. ‘The fully compliant non-
- Black replacements {S+R+A) were observed to be statistically significantly dif-

ferent  from . the ~fully  compliant original - comparison participants as regards
education (P = O 04), anxiety level (P =0 02y, and’ psychoneurological erosion
(P = 0.02). With respect to eduoation 48.8% of the fully compliant replacement
comparisons report more than a high school education, while 43, 7% of the origi-
nal comparisons report more than a high school education. Original fully com-
pliant comparisons reported more moderate to severe anxiety than did the re- .
‘placements (56.9% versus 55, 6% respectively). Reported. psychoneurological
"erosion addresses difficulties with mental tasks such as arithmetic work. . The
- replacement oomparisons- reported erosion more commonly (37.2%) than did the
~original comparisons (30.2%). These measures of psychological status were not'
validated as truly measuring their intended end points. and they are: not neoes-
sarily statistically independent of one another, nonetheless. a picture of dif-
ferences between the comparisons subsets is evident. . = . -

Thus, of 12 variables drawn - from - the questionnaire, 4 variables (reported

'_health status. education, anxliety level and psychoneurological erosion) distin-'
.- guish the replacement comparisons(S+H+A) from the original comparisons testing :

¥ V~1 6 n



