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EXECUTIVE SUMMARY 

An evaluation of cumulative all-cause Ranch Hand mortality 
through 31 December 1989 revealed no statistically significant 
difference between the observed and expected number of deaths 
(SMR=1.03, 95% CI 0.82-1.24, p=O.79). The indirectly standard- 
ized all-cause Ranch Hand death rate is 3.04 deaths per 1000 
person-years; the Comparison rate is 2.95 deaths per 1000 person- 
years. Furthermore, the observed number of deaths is not statis- 
tically significantly different from the expected number in any 
of the subgroups of Ranch Hands determined by rank (officer, 
enlisted) and job (flyer, nonflyer). 

Adjusted cause-specific analyses revealed no overall significant 
difference between the observed and expected numbers of deaths 
for accidental deaths (SMR=1.06), suicides (SMR=O.79), deaths due 
to malignant neoplasm (SMR=0.82), or deaths due to circulatory 
disease (SMR=1.14). However, there is a significant excess of 
deaths from circulatory disease among nonflying enlisted 
personnel (SMR=1.68, 95% CI 1.01-2.62, p=o.O2). 

There is a significant excess of Ranch Hand deaths caused by 
diseases of the digestive system (SMR=2.68, 95% CI 1.22-5.09, 
p=0.005). To date, 9 Ranch Hands have died of digestive dis- 
eases. These data could not be adjusted for alcohol use. Except 
for alcoholic cirrhosis of the liver and acute alcoholic hepati- 
tis, the Ranch Hand deaths were caused by a variety of unrelated 
digestive system diseases. At the last analysis [5], there was 
also a significant excess of digestive disease deaths in Ranch 
Hands. 
system disease (SMR=2.69, 95% CI 1.00-5.85, p=O.Ol). 

The increased number of circulatory deaths in Ranch Hand 
nonflying enlisted personnel was not noted in the last report 
because previous reports incorporated a calculated dioxin 
exposure index. The index has since been found only weakly 
correlated with current or extrapolated dioxin body burden and 
has therefore been dropped from these mortality assessments. A 
reanalysis using 31 December 1987 as the cut point (as was used 
in the last mortality report) reveals a borderline significant 
increase in this stratum (SMR=1.59, 95% CI 0.79-2.40, p=0.07). 
Thus, the SMR for circulatory deaths has increased from 1.59 to 
1.68 during the 2-year period from the end of 1987 to the end of 
1989. This increase is of concern because Ranch Hand nonflying 
enlisted personnel have higher current dioxin levels than Ranch 
Hands in the other strata [7] and because current and extrap- 
olated initial dioxin levels are significantly associated with 
diabetes and increased cholesterol, HDL cholesterol and tri- 
glyceride abnormalities. While there is no association 

At that time there were 6 deaths caused by digestive 
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between dioxin and cardiovascular disease in the examined Ranch 
Hands, this increase in circulatory disease deaths could be 
dioxin-related through its association with diabetes and serum 
lipids. 
individual medical records of all Ranch Hands who have died of 
circulatory disease. 

In summary, the overall all-cause mortality experience of the 
Ranch Hands is not significantly different from that expected. 
As of 31 December 1989, 91 (7.2%) of the Ranch Hands had died; 
the expected number of deaths is 88.4. The overall observed and 
expected numbers of deaths were not significantly different for 
accidental deaths, suicides, and deaths caused by malignant 
neoplasms or circulatory diseases. However, there were signifi- 
cantly increased Ranch Hand deaths due to digestive diseases and, 
in nonflying enlisted personnel, circulatory system diseases. 
The increase in deaths caused by diseases the digestive system 
has been previously noted is currently under investigation. The 
increased number of deaths due to circulatory system diseases 
among nonflying enlisted personnel is a new finding and is, as 
yet, unexplained. 

This possibility is being explored by review of the 
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