
• 

AIR FORCE HEALTH STUDY 
(PROJECT RANCH HAND II) 

AN EPIDEMIOLOGIC INVESTIGATION OF HEALTH 
EFFECTS IN AIR FORCE PERSONNEL FOLLOWING 

EXPOSURE TO HERBICIDES 

MORTALITY UPDATE - 1986 

26 DECEMBER 1986 

WILLIAM H. WOLFE, COLONEL, USAF, MC 

JOEL E. MICHALEK, PhD 

JUDSON C, MINER, LIEUTENANT COLONEL, SSC 

MICHAEL R. PETERSON, LIEUTENANT COLONEL, SSC 

Prepared for: 

THE SURGEON GENERAL 
UNITED STATES AIR FORCE 
WASHINGTON, D.C. 20314 

EPIDEMIOLOGY DIVISION 

USAF SCHOOL OF AEROSPACE MEDICINE (AFSC) 

BROOKS AIR FORCE BASE, TEXAS 78235 



• 

UNCLASSIFIED 
S~<:Uj!f,'~ ~LAS~IFIU:l'ION O~ THIS p:A(;e 

REPORT DOCUMENTATION PAGE 
I •. REPORT SECURITY CLASSIF1CA TION 

UNCLASSIFIED I b. RESTRICTIVE MARKINGS 
20. SECURITY CLASSIFICA TIOtII AUTHORITY 3 . DISTRIBUTION I AVAILABILITY OF REPORT 

Approved for Public release; 2b. DECLASSIFICATION I DO NG SCHEDULE distribution is unlimited 
4. PERFORMING ORGANIZATION REPORT NUMBER(S) 5. MONITORING ORGANIZATION REPORT NUMBER(S) 

USAFSAM - TR - 86 - 43 
60. NAME OF PERFORMING ORGANIZATION 6b. OFFICE SYMBOL 7a. NAME OF MONITORING ORGANIZATION USAF School of Aerospace (If .pplk.bIe) The Surgeon General Medicine USAFSAM/EK 
6<. ADDRESS (City, St.r., .nd Z'I' CoM) 7b. ADDRESS (City, St.te, .nd Z'I'CoM) Aerospace Medical Divison (AFSC) United States Air Force Brooks Air Force Base, Texas 78235-5301 Washington, D.C. 20314 
Ia. NAME OF FUNDING I SPONSORING Bb. OFFICE SYMBOL 9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER ORGANIZATION (If applicable) 

Aerospace Medicine USAFSAM/EK 
Be. ADDRESS (City, State, and ZIP CoM) 10. SOURCE OF FUNDING NUMBERS 

Aerospace Medical Division (AFSC) PROGRAM PROJECT TASK WORK UNIT Brooks Air Force Base, Texas 78235-5301 
ELEMENT NO. NO. NO. ACCESSION NO. 65306F 2767 00 01 II. TITLE (Include Security CI.wflcation) 

An EpidemiologiC Investigation of Health Effects in Air Exposure to Herbicides - Mortality Update 1986 
Force Personnel Following 

12. PERSONAL AUTHOR(S) 
Wolf, William H., Michalek, Joel E., Miner, Judson C., Peterson, Michael R. 

, 

13a. {YtE OE REPORT n erlm 1,3b. TlMEf~r9RED FROM TO 1985 1'4. 0N8i?FD~E~g~1J~ear,~-g'"th, Day) r 5 PAGE &UNT 
16. SUPPLEMENTARY NOTATION 

17 COSA TI CODES lB. SUBJECT TERMS (Continue on reve,.. if neceuary and identify by block number) FIELD GROUP SUB-GROUP Epidemiologic Investigation; Air Force Health Study; 06 05 Matched Cohort Design; Nonconcurrent Prospective Design; Mortalitv Study 19 ABSTRACT (Continu. on reverse if n.c .... ry .nd identify by block number) The purpose of the Air Force Health Study is to determine whether those individuals involved in the spraying of herbicides in Vietnam during the Ranch Hand operation have experienced any adverse health effects as a result of their partiCipation in that program. The study is de-signed to evaluate both the mortality (death) and morbidity (disease) in these individuals over a 20 year period beginning in 1982. 

in The Baseline Mortality Report was released in June 1983, the Baseline Morbidity Report February 1984. Follow-up mortality reports were released in 1984 and 1985. This study has so far failed to demonstrate health effects which can be conclUSively attributed to herb-icide Dr dioxin exposure. 
This report contains summary statistics only for cumulative deaths occurring up to 31 Dec-ember 1985. These data were not statistically analyzed since the 4 Ranch Hand and 27 Com-parison deaths since the last report would not alter the results of the last analySis. 

20. DISTRIBUTION I AVAILABILITY OF ABSTRACT 21. ABSTRACT SECURITY CLASSIFICATION IQUNCLASSIFIED/UNLIMITED 0 SAME AS RPT. o OTIC USERS UNCLASSIFIED 22a. NAME OF RESPONSIBLE INDIVIDUAL 
WILLIAM H WOLFE Col. USAF. MC 

22b. TELEPHONE (Include Are. CoM) 122c. OFFICE SYMBOL (512) 536-2604 USAFSAM/EK 
DD FORM 1473.B4MAR B3 APR .dltlon may be uled untlle.hausted. SECuRITY CLASSIFICATION OF ~HIS PAGE 

UNCLASSIFIED 
All other editions are obsolete, 



UNCLASSIFIED 
SICUFIITY CI..ASSI"CATION Oil THIS PAG. 

As of 31 December 1985 59 Ranch Hand and 312 Comparison subjects had died. 
The small number of deaths since the last analysis suggests that the findings of the last report are still valid: there are no overall statistically significant differences between the Ranch Handers and their matched comparisons as regards mortality. 
Continued mortality surveillance is recommended, since these study groups are still rela­tively young and healthy. While sufficient time may have elapsed for some clinically sig­nificant conditions to occur, additional time is necessary for other conditons, which may possibly be attributable to herbicide exposure, to develop. 

UNCLASSIFIED 

• 



Air Force Health Study Mortality Update - 1986 

EXECUTIVE SUMMARY 

BACKGROUND 

The purpose of the Air Force Health Study is to determine whether those individuals involved in the aerial spraying of herbicides in Vietnam during the Ranch Hand operation have experienced any adverse health effects as a result of their participation in that program. The study is designed to evaluate both the mortality (death) and morbidity (disease) in these individu­als over a 20 year period beginning in 1982. 

The Baseline Mortality Report was released in June 1983, the Baseline Morbidity Report in February 1984. Follow-up mortality reports were released in 1984 and 1985. This study has so far failed to demonstrate health effects which can be conclusively attributed to herbicide or dioxin exposure. The reader is referred to the study reports for further details (1, 2, 3, 4). 
RESULTS 

This report contains summary statistics only for cumulative deaths occur­ring up to 31 December 1985. These data were not statistically analyzed since the 4 Ranch Hand and 27 Comparison deaths since the last report would not alter the results of the last analysis. Current percent dead by group, rank and occupation are shown below. 

Percent Dead 

Rank Ranch Hand Comparison Officer 3.6 4.7 
Enlisted 5.3 5.3 

Occupation 
Flying 4.0 5.5 
Ground 5.4 4.6 

Total 4.7 5.1 

The small number of deaths since the last analysis suggests that the findings of the last report are still valid: there are no overall statistical­ly significant differences between the Ranch Handers and their matched com­parisons as regards mortality. These data will be subjected to extensive statistical analysis in the next report, planned for 1987. 

CONCLUSION AND RECOMMENDATION 

Continued mortality surveillance is recommended, since these study groups are still relatively young and healthy. While sufficient time may have elapsed for some clinically significant condi tions to occur, additional time is neoessary for other conditions, which may possibly be attributable to herbicide exposure, to develop. 
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Air Force Health Study Mortality Update - 1986 
1. Introduction 

This report updates the findings of the last mortality report (4) released on 29 November 1985. This report contains summary statistics only, without statistical analysis, since so few deaths occurred during 1985. Noncause­specHic findings, taken from the last mortality report, are summarized in the Appendix. A complete analyses of these data will be presented in the 1987 report. The reader is referred to the baseline mortality report (1), released on 30 June 1983, for informat ion regarding the study design and mortality determination process. 

2. Data Summary and Interpretation 

Summary counts of the population at risk and the number of deaths in each of the two groups (Ranch Hand and Comparison) stratified by rank and occupa­t ion are shown in Table 1. Table 2 contains the counts of new deaths in the populations since the last report. Table 3 contains summary counts and death rates by occupation, race and group. All tables in this report correspond to similar tables in the last annual report. These counts reflect cumulative mortality as of 31 December 1985 (certified as of 15 April 1986). 

Rank 
Officer 
Enlisted 

Occueation 
Flying 
Ground 

Total 

Table 1 

Summary Counts of Death by Rank and Occupation 

Ranch Hand 
At risk Dead 

466 -17 
791 42 

646 26 
611 33 

1257 59 

Rate (%) 
0.036 <3.6) 
0.053 (5.3) 

0.040 (4.0) 
0.054 (5.4) 

0.047 (4.7) 

At risk 
2278 
3893 

Comparison 
Dead Rate (%) 
"'"'i06 ~O ~. 0:-::-4 =-7 -7(f.-4 '-::. 7~) 

206 0.053 (5.3) 

3163 173 0.055 (5.5) 
3008 139 0.046 (4.6) 

6171 312 0.051 (5.1) 
In Table 2, the number "At risk" is the number alive on January 1985. 

Rank 
Officer 
Enlisted 

Occupation 
Flying 
Ground 

Total 

Table 2 

Deaths During 1985 by Rank and Occupation 

Ranch Hand 
At risk Dead 

450 ,--
752 3 

622 
580 

1202 

2 
2 

4 

Rate per 
0.2 
0.4 

0.3 

100 At risk 
2180 
3706 

3002 
2884 

5886 

Comparison 
Dead Rate per 
.,- 0.4 

19 0.5 

12 
15 

27 

0.4 
0.5 

0.5 

100 



Table 3 

Occupational and Race-Spec if ic Cumulative Mortality 

Race OccuEation At risk 
Non-Black Officer-Pilot 350 

Off icer-Nav. 82 
Officer-Other 25 
Enlisted-Flt Eng. 191 
Enlisted-Other 533 

Black Officer-Pilot 6 
Officer-Nav. 2 
Officer-Other 1 
Enlisted-Flt Eng. 15 
Enlisted-Other 52 

Total 1257 

Summary counts by rank, occupation 

GrouE 
Ranch Hand 
Comparison 

Groue 
Ranch Hand 
Comparison 

Summary Counts by 

Officer 
At Rate 

risk Dead Eer 100 
440 --;-g 3.6 
2153 102 4.7 

Officer 
At Rate 

risk Dead Eer 100 
"2'6 -, 3.8 

125 4 3.2 

Ranch Hand ComEarison 
Rate Rate 

Dead Eer 100 At riSk Dead Eer 100 
"'"'f2 3.4 1740 8b 4.9 

4 4.9 390 16 4 • 1 
1 4.0 123 4 3.3 
7 3.7 935 61 6.5 

30 5.6 2628 123 4.7 

a 0.0 13 a 0.0 
a 0.0 10 a 0.0 
a 0.0 2 a 0.0 
3 20.0 75 10 13.3 
2 3.8 255 12 4.7 

59 4.7 6171 312 5.1 

and group are shown in Table 4. 

Table 4 

Rank, Occupation and Group 

Fl~in6 Personnel 
Enlisted Total 

At Rate At Rate 
risk Dead Eer 100 risk Dead Eer 100 
"'To6 10 4.9 -m "2'6 4.0 
1010 71 7.0 3163 173 5.5 

Ground Personnel 
Enlisted Total 

At Rate At Rate 
risk Dead Eer 100 risk Dead eer 100 
585 32 5.5 6i1 33 5.4 
2883 135 4.7 3008 139 4.6 

The death rates in Tables 1 through 4 are very similar to the correspond­
ing rates in the 1985 report. For example, the overall Ranch Hand ground 
personnel rate of 5.4%, shown in Table 4, has increased from 5.1%, shown in 
the last report, due to 2 Ranch Hand ground deaths during 1985. Although the 
overall Ranch Hand and CompariSon death rates of 4.7 and 5.1 percent, shown in 
Table 1, are very comparable, Table 4 suggests that group contrasts change 
with rank and job. That is, the Ranch Hand flying officer death rate (3.6) is 
smaller than that of their matched comparisons (4.7), while the situation is 
reversed for enlisted ground personnel with the Ranch Hand rate (5.5) being 
greater than that of ,the Comparisons (4.7). The statistical significance of 
this reversal will be assessed in the 1987 report. 
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Survi val curve estimates for all Ranch Handers and all comparisons are shown in Figure 1. 

Figure 1 

Survival Curve Estimates for All Ranch Handers and All Comparisons 

RGE 

Deaths by cause, grouP. rank and occupation are shown in Table 5. This corre­sponds to Table 16 in the 1985 report. 
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Table 5 

Deaths by Cause, Group, Rank and Occupation 

Officer Enlisted 
Fl:t ins Ground FI:tinS Ground Total RH C RH C RH C Accident 8" 33 "0 1 4' 2'f Suicide 0 5 1 1 1 3 Homicide 0 0 0 0 0 2 Parasitic Infection 0 2 0 0 0 0 Malignant Neoplasm 1 18 0 1 1 14 

Uncertain Neoplasm 0 1 0 0 0 0 Endocrine 0 1 0 0 0 1 Mental Disorder 0 0 0 0 0 0 Nervous S,ystem 0 1 0 0 0 0 Circulatory System 5 32 0 0 1 15 Respiratory System 0 2 0 0 0 3 Digestive System 2 5 0 1 2 4 Genitourinary System 0 1 0 0 0 0 Congenital Abnormalities 0 0 0 0 0 1 III Defined 0 1 0 0 1 1 Total i6 m 111 TO 71 
DeathS during 1985 by cause are shown in Table 6. 

Table 6 

Deaths During 1985 by Cause 

Cause 
Accident 
Suicide 
Malignant Neoplasm 
Endocrine 
Circulatory System 
Digestive 
Congenital Anomalies 

Total 

3. Conclusion 

Ranch Hand 
1 
o 
1 
o 
1 
1 
o 
ij 

RH C RH 
"8 36 20 

1 10 3 
2 3 2 
0 2 0 
5 25 7 
0 1 0 
1 0 1 
0 1 0 
0 1 0 

13 47 19 
0 2 0 
2 5 6 
0 2 0 
0 0 0 
0 0 1 

32 135 59 

Comparison 
1 
1 
7 
1 

14 
2 
1 

27 

C 
97 
19 
5 
4 

58 
2 
2 
1 
2 

94 
7 

15 
3 
1 
2 

312 

No statistical inference can be drawn from these summary counts since these data were not analyzed, although the low counts in Table 2 suggest that the conclusions of the last report are still valid. These data will be sub­jected to regression analyses of the hazard ratio and of the SMR in the 1987 mortality report. 
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APPENDIX 

Noncause-Specific Statistical Summary 
1985 Mortality Update 

Group 

Officer 
Enlisted 
Flying 
Ground 

Total 

Group RR 

Officer 0.715 
Enlisted 0.987 
Flying 0.692 
Ground 1. 21 

Total 0.915 

Age at Death 

Logrank 

~ P-Value 

-0.835 0.40 
0.187 0.85 

-1 .34 0.18 
0.976 0.33 

0.305 0.76 

Deaths to Date 

P-Value SMR 

0.26 0.791 
0.94 1.03 
0.12 0.726 
0.35 1.23 

0.57 0.954 

7. 

P-Value 

0.37 
0.89 
0.13 
0.33 

0.73 


