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Mr. Chairman and members of the committee, I am Joel Michalek, Principal Investigator' 

of the Air Force Health Study, Armstrong Laboratory, Human Systems Center, Brooks Air Force 

Base, Texas. With me today is Colonel Gary Henriksen, a principal investigator of the study. I 

have prepared a brief introductory statement to bring you up to date regarding our work in 

reproductive outcomes and dioxin exposure in the Air Force Health Study. 

The Air Force Health Study is a 20-year comprehensive assessment of the health, survival 

and reproductive outcomes of 1,098 Air Force veterans of Operation Ranch Hand, the unit 

responsible for the aerial spraying of herbicides in Vietnam from 1962 to 1971. Ranch Hand 

veterans were exposed to dioxin during spray missions or by handling bulk quantities of Agent 

Orange and other herbicides. A comparison group of 1,549 Air Force veterans who also served 

in Southeast Asia during the same time period and who were not involved with spraying 

herbicides serves as a control group. Comparisons were matched to Ranch Hands on age, race 

and military occupation. All Ranch Hand veterans and comparisons are men. Physical 

examinations were performed and questionnaires were administered in 1982, 1985, 1987, and 

1992. Additional examinations are planned for 1997 and 2002. 

Reproductive experiences were assessed in the first Air Force Health Study report, 

released in 1984. The analyses of reproductive outcomes contained in that report were based on 

birth defects reported in 1982 by the mothers of the children. Those reports were not verified 

because the necessary medical records were not available at that time. Record retrieval and 

verification took place between 1985 and 1990. In 1982, 1985 and 1987, participants were asked 

to provide access to medical records documenting each conception and the health of each child 
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through the age of 18. This task involved the collection of medical records on 9,921 

conceptions, including 8,100 live births. 

All reported conceptions and births were subjected to medical record verification. We 

verified the existence, lineage, and medical history through the age of 18 of 99.7 percent of 

reported conceptions and 99.9 percent of reported births. The unverified outcomes were 20 

aborted fetuses (five reported as spontaneous abortions and 15 terminated through induced 

abortions) and 10 liveborn infants. 

2 

During the same period, analytical chemists at the Centers for Disease Control and 

Prevention (CDC) developed an assay for dioxin in serum and demonstrated its suitability as a 

substitute for the assay of dioxin in adipose tissue obtained by biopsy. In 1987, blood from each 

willing participant was collected and assayed. Of the 995 Ranch Hands and 1,299 Comparison 

subjects who participated in the 1987 physical examination, 93.7 percent of the Ranch Hands and 

92.5 percent of the Comparison subjects volunteered for the serum dioxin assay. 

In 1990, we began analyzing verified reproductive outcomes versus paternal dioxin levels 

and exposure group. That first round of analyses concluded in 1991 and was summarized in 

1992 in our first report of verified outcomes. That report included analyses of sperm counts and 

abnormalities, birth weight, miscarriages, abnormally low birth weight, birth defects, birth defect 

severity, developmental disabilities, and neonatal and infant mortality. 

During the period 1992 through 1994, we updated our data files based on new 

information collected from the 1992 physical examination and reanalyzed birth defects, 

spontaneous abortions, stillbirths, birth defects, birth defect severity, delays in development and 
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hyperkinetic activity, and, in collaboration with the CDC, summarized the results in an article. 3 

The article was accepted for publication in 1994 and was published in 1995. That paper, entitled 

"Paternal Dioxin and Reproductive Outcomes among Veterans of Operation Ranch Hand," is an 

attachment to this testimony. 

To summarize the results of our birth defects study, we found no statistically or 

biologically meaningful elevation in risk for spontaneous abortion or stillbirth. (The term, 

"biologically meangingful," indicates that there is no scientific data or literature to support the 

validity of the association and/or the magnitude of the difference seen between the Ranch Hand 

and Comparison groups is unlikely to cause any detriment to health.) In analyses of birth 

defects, we found elevations in risk in some organ system categories, which, after review of the 

clinical descriptions, were found to be not biologically meaningful. There was an increase in 

nervous system defects in Ranch Hand children with increased paternal dioxin, but it was based 

on sparse data. We found no indication of increased birth defect severity, delays in development, 

or hyperkinetic syndrome with paternal dioxin. We concluded that these data provide little or no 

support for the theory that paternal exposure to Agent Orange and its dioxin contaminant is 

associated with adverse reproductive outcomes. 

Between 1995 and the current date, we summarized abnormal follicle stimulating 

hormone, luteinizing hormone, and testosterone, testicular abnormalities, abnormally low sperm 

count, and abnormal sperm in an article to be published in July this year. Our analysis did not 

reveal a pattern of consistent or meaningful associations between dioxin body burden and follicle 

stimulating hormone, luteinizing hormone, testosterone or testicular abnormality. We assessed 
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spenn abnonnalities in morphology and count based upon lipid adjusted dioxin burden at the 
4 

time of the collection of the semen sample. No exposed Ranch Hands met criteria for excessive 

abnonnal spenn (30 percent or more) and no category of Ranch Hand personnel exhibited an 

increased risk of low spenn count (60 million per m!. or less). 

As the Ranch Hand and Comparison veterans continue to have children, we periodically 

reanalyze the data to reassess all of these conditions versus paternal dioxin level and will 

continue to do so during the course of the study. Additionally, we have released the data files, 

without personal identifiers, on health and mortality ofthe study participants to the public, 

through the National Technical Infonnation Service, Springfield, Virginia, and are preparing the 

reproductive outcome data for public release through the NTIS. 

In conclusion, I want to make a few remarks about our findings on spina bifida. Our 

study identified three children with spina bifida born to Ranch Hand veterans, while none of the 

children of Comparison veterans had spina bifida. The three Ranch Hand fathers had elevated 

serum dioxin levels. These results seem unusual, but the sparseness of the data limited our 

ability to assess the significance of the association. The Institute of Medicine has recently 

interpreted available evidence on spina bifida and exposure to herbicides as "suggestive of an 

association" but "limited because chance, bias, and confounding could not be ruled out with 

confidence." The results of our study of Ranch Hand veterans and Comparisons were apparently 

important to the Institute of Medicine in reaching their conclusion. However, it is my opinion 

that the accumulated evidence does not yet establish that there is a cause-and-effect relationship 

between herbicide exposure and spina bifida. 
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Thank you for giving me the oPportunity to be here today. I will be glad to answer any 

questions you may have about the study. 
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