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EXECUTIVE SUMMARY 

BASELINE MORBIDITY STUDY 

The Ranch Hand I1 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. 

The morbidity study design matched each living 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:l contrast. The 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 Herbicide 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 comparison group was ineligible to partici- 
pate because of inappropriate selection. Thereafter, study eligibility was 
certified only alter 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 opposlte ways. As a conservative measure to 
avoid possible bias by the inclusion of the replacements in the analyses, a 
management decision was made to base the statistical tests in this report pri- 
marily upon contrasts of the Ranch Hand group to the original comparison group. 

The preponderance of data w a s  obtained from the in-home interviews and the 
physical examination, each conducted under contract to the Air Force by Louis 
Harris and Associates, Inc., New York NY, and the Kelsey-Seybold Clinic, P.A. ,  
Houston TX, respectively. All contacts 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. All 
aspects of the study were voluntary. As a contract requirement, data collec- 
tion personnel were blind a3 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 , 2 i 2  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 duties, is multifactorial and complex. All study phases were 
monitored 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. 

The physical examination and the in-home questionnaire data were analyzed 
by major organ system. In terms of general health, more Ranch Handers per- 
ceived themselves to be in fair or poor health than did their comparisons. No 
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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 index analyses were 
essentially negative. In the dermatologic evaluation, no cases Of chloracne 
were diagnosed clinically or by biopsy. A thorough queStiOnnaiPe analYSi3 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, 
electrocardiograms, 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 paat heart 
disease. The assessment of the immune system by laboratory testing was compro- 
mised by excessive test variability. An independent review COUmittee deter- 
mined which test data were suitable Por 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 
Por 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 
clinical or epidemiologic context. Evaluation of renal, pulmonary, and 
endocrine functions generally disclosed small and inconsistent prOpOrtiOn3 of 
abnormalities between groups, and were deemed clinically unimportant. An 
unrefined assessment of all summed and weighted organ system abnormalities 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 were largely based upon 
subjective data. and that a subtle effect of differential reporting is sug- 
gested but has not been fully evaluated. For objective data, group differences 
were generally within normal ranges and were not correlated to the herbicfde 
exposure index, nor fell within the expected latency periods following Vietnam 
service. 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 is 
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, etc., in almost all clinical areas. Additional work with these base- 
line data is still 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. 

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 
detailed 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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The mortality analyses have not revealed any adverse death experience in 
the herbicide/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 mortality or any unusual patterns of death in 
time or by cause. They are not dying in increased numbers, at earlier ages, o r  
by unexpected causes. 

The fact that only a relatively small number of Ranch Hand deaths were 
available 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 interview, and a comprehensive physical and psychological 
examination. Both phases rere conducted by civilian organizations under 
contract to the Air Force, using materials and procedures prescribed by the 
contract. One thousand, one hundred seventy four (97%) of the Ranch Hand group 
and 1,156 (93%) of the initially selected comparison group participated in the 
questionnaire. An additional 376 comparison subjects were interviewed as 
replacement subjects, bringing the total number of comparison participants to 
1,532. Two thousand, seven hundred eight current and former wives of the study 
participants 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 eighty-eight 
replacement subjects also participated in the examination process, giving a 
total of 2,269 participants, resulting in 1,024 matched pairs for analysis. 

The first chapter of this report is devoted to a discussion 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 
diseas) end point, are contained in the remaining chapters. 

This report assumes that readers are familiar with statistical and 
epidemiologic techniques. It also assumes that the reader has a familiarity 
with the herbicide/dioxin issue and a detailed knowledge of the protocol of the 
Air Force study, the baseline questionnaire, and the baseline mortality 
results. In the interest of brevity, the reader is referred to the protocol 
published as US Air Force School of Aerospace Medicine Technical Report 82-44, 
the baseline questionnaires published as US Air 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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