
AIR FORCE HEALTH STUDY 

An Epidemiologic Investigation of' 
Health Effects in Air Force Personnel 

Following Exposure to Herbicides 

SAlC Team 
William D. Grubbs, Ph.D. 
Michael B. Lustik, M.S. 
Amy S. Brockman, M.S. 
Scott C. Henderson, M.S. 
Frank R. Burnett, M.S. 
Rebecca G. Land, M.S. 
Dawn J. Osborne, M.S. 
Vanessa K. Rocconi, B.S. 
Margaret E. Schrieber, B.A. 
David E. Wil!jams, M.D., SCRF 

Air Force Team 
Col William H. Wolfe, M.D., M.P.H. 
Joel E. Michalek, Ph.D. 
Col Judson C. Miner, D.V.M., M.P.H. 
Col Gary L. Henriksen, M.D., M.P.H. 
Lt Col James A. Swaby, Ph.D., B.C.E. 

Project Manager: Manager E.B. Owens, Ph.D. 
Statistical Task Manager: W.D. Grubbs 

Program Manager: R.W. Ogershok 

SAIC Editor: Jean M. Ault, B.A. 

SCIENCE APPLICATIONS INTERNATIONAL 
1710 Goodridge Drive 
McLean, Vuginia 22102 

in cmVunctiOD with: 

SCRIPPS CLINIC 8< RESEARCH FOUNDATION, 
LA JOLLA, CALIFORNIA U 

NATIONAL OPINION RESEARCH CENTER, 
CHICAGO, ILLINOIS 

2 May 1995 

Volume X 

EPIDEMIOLOGIC RESEARCH DIVISION 
~ONGLABORATORY 

HUMAN SYSTEMS CENTER (AFMC) 
BROOKS AIR FORCE BASE, TEXAS 78235 

1992 Followup Examination Results 

May 1992 to May 1995 

Contract Number F41624-91-C-l006 
SAlC Project Number 01-0813-02-3005 

(Distribution Unlimited) 



VOLUME X 

APPENDIX 0-1. Dependent Variable-Covariate Associations for the Immunology 

Assessment 

APPENDIX 0-2. Interaction Tables for the Immunology Assessment 

APPENDIX 0-3. Immunology Ailalysis Tables-Occupation Removed from Final Model 

APPENDIX 0-4. Interaction Tables for the Immunology Assessment-Occupation 

Removed from Final Model 

APPENDIX P-1. Dependent Variable-Covariate Associations for the Pulmonary Assessment 

APPENDIX P-2. Interaction Tables for the Pulmonary Assessment 

APPENDIX P-3. Pulmonary Analysis Tables-Occupation and Body Fat Removed from Final 

Model 

APPENDIX P-4. Interaction Tables for the Pulmonary Assessment-Occupation and Body Fat 

Removed from Final Model 

APPENDIX Q-1. Summary of Analysis Results 

APPENDIX Q-2. Graphical Presentations of Continuous Clinical Parameters versus Current 

Dioxin 

APPENDIX R. Glossary of Abbreviations and Acronyms 

i ' 



TABLE OF CONTENTS - REPORT 

VOLUME I EXECUTIVE SUMMARY 
ACKNO~GEMrnNTS 
CHAPTER 1 - Introduction 
CHAPTER 2 - The Dioxin Assay 
CHAPTER 3 - Questionnaire Methodology 
CHAPTER 4 - Physical examination Methodology 
CHAPTER 5 - Study Selection and Participation 
CHAPTER 6 - Quality Control 
CHAPTER 7 - Statistical Methods 
CHAPTER 8 - Covariate Associations with Estimates of Dioxin Exposure 
CHAPTER·9 - General Health Assessment 

VOLUME II CHAPTER 10 - Neoplasia Assessment 
CHAPTER 11 - Neurological Assessment 

VOLUME ill CHAPTER 12 - Psychological Assessment 
CHAPTER 13 - Gastrointestinal Assessment 

VOLUME IV CHAPTER 14 - Dermatologic Assessment 
CHAPTER 15 - Cardiovascular Assessment 
CHAPTER 16 - Hematologic Assessment 

VOLUME V CHAPTER 17 - Renal Assessment 
CHAPTER 18 - Endocrine Assessment 

VOLUME VI CHAPTER 19 - Immunologic Assessment 
CHAPTER 20 - Pulmonary Assessment 
CHAPTER 21 - Conclusions 

c- CHAPTER 22 - Future Directions 

VOLUME VI APPENDIX A - 1 through F-2 

VOLUME VII APPENDIX G - 1 through 1-4 

VOLUME IX APPENDIX J - 1 through N-4 

VOLUME X APPENDIX 0 - 1 through R 

iii 



APPENDIX. 0-1. 

Dependent Variable-Covariate Associations for the Immunology Assessment 

This appendix contains results of tests of association between each dependent variable 
and candidate covariates for the adjusted analysis of each dependent variable. Pearson's 
chi-square test (continuity-adjusted for 2 x2 tables) is used for the significance testing of the 
association between each discrete dependent variable and the candidate covariate. When a 
candidate covariate is continuous in nature (for example, age), the covariate is discretized 
prior to the analysis of the discrete dependent variable. Pearson's correlation coefficient is 
used for significance testing of the associations between each continuous dependent variable 
and a continuous candidate covariate. When a candidate covariate is discrete in nature, 
means (transformed back to the original scale, if necessary) are presented and an analysis of 
variance is used to investigate the difference between the means. 
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Table 0-1-1. 
Dependent Variable-Covariate Associations for the Immunology Assessment 

Composite Skin Test (n=909) (n=I,230) (n=128) (n=2,01l) 
Diagnosis Abnormal 2.3% 4.4% 0.014 0.0% 3.7% 0.048 

CD3 Cells (cells/mm')' (n=849) (n=48) (n=801) 
r=-O.069 0.045 x=I,547.9 x=I,471.3 0.387 

CD4 Cells (cells/mm')' (n = 849) (n=48) (n=801) 
r=-O.106 0.002 x= 1 ,005.3 x=947.8 0.327 

CD5 Cells (cells/mm')' (n=849) (n=48) (n=801) 
r=-O.091 0.008 x=I,588.S x=I,516.9 0.432 

CD8 Cells (cells/mm')' (n=849) (n=48) (n=801) 
r=0.019 0.586 x=672.0 x=628.6 0.339 

CD 14 Cells (cells/mm')' (n=849) (n=48) (n=801) 
r=0.067 0.050 x=4S6.6 x=S23.6 0.005 

CD16+S6 Cells (n=849) (n=48) (n=801) 
(cells/mm')' r=0.088 0.010 x=257.2 x=262.8 0.786 

CD20 Cells (cells/mm')b (n = 849) (n=48) (n=801) 
r=-O.227 <0.001 x=2OO.8 x=221.0 0.047 

CD25 Cells (cells/mm')' (n=849) (n=48) (n=801) 
r=-O.109 0.002 x=281.7 x=2S1.0 0.140 

CD4-CD8 Ratio' (n=849) (n=48) (n=801) 
r=-O.121 <0.001 x=1.S0 X=1.51 0.865 

Double Labelled Cells: (n=849) (n=48) (n=SOI) 
CD3 with CD2S r=-O.097 0.005 x=226.S x=197.6 0.096 

(cells/_>, 

Double Labelled Cells: 
CDS with CD20 (n=S09) (n=47) (n=762) 

( continuous- Nonzero r=-O.222 <0.001 x=64.3 x=51.6 0.059 
cells/mm')' 

(discrete) (n=361) (n=48S) (n=48) (n=SOI) 
Zero 3.3% 5.7% 0.140 2.1% 4.9% 0.593 

Double Labelled Cells: 
CD4 with CDS (n=759) (n=42) (n=717) 

(continuous-ce!ls/mm')' Nonzero r=0.OZ7 0.464 x=31.9 x=2S.9 0.355 

(n=361) (n=488) (n=4S) (n=SOI) 
(discrete) Zero 13.3% 8.6% 0.037 12.5% 10.5% 0.842 

a Means transformed from natural logarithm scale; correlarions based on natural logarithm versus covariate. 

b Means transformed from natural logarithm (X + 1) scale; correlations based on natural logarithm (X + 1) versus 
covariate. 

Note: Correlations (r) are based on total sample and are not category specific. 
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Table 0-1-1. (Continued) 
Dependent Variable-Covariate Associations for the Immunology Assessment 

. Occij~tiii~ 
Dependent - EnlNed 
Variable Level OITu:er Enlisted Flyer . Groundcrew p-VaIue 

Composite Skin Test (n = 829) (n=149) (n=960) 
Diagnosis Abnormal 4.0% 3.4% 3.1% 0.616 

CD3 Cells (cells/mm')' (n=330) (n=149) (n=370) 
x=I,410.9 x=I,511.4 x=I,520.9 0.030 

CD4 Cells (cells/mm')' (n = 330) (n=149) (n = 370) 
x=918.0 x=%3.9 x=976.0 0.122 

CD5 Cells (cells/mm')' (n=330) (n=149) (n=370) 
x=I,456.0 x=I,553.7 x=I,567.5 0.037 

CD8 Cells (cells/mm')' (n=330) (n= 149) (n=370) 
x=604.5 x=656.1 x=645.3 0.099 

CD 14 Cells (cells/mm')' (n=330) (n=149) (n=370) 
x=506.2 x=530.3 x=527.3 0.175 

CD16+56 Cells (n = 330) (n=149) (n = 370) 
( cells/mm')' x=261.6 x=261.0 x=263.9 0.967 

CD20 Cells (cells/mm')' (n=330) (n=149) (n=370) 
x=197.5 x=232.7 x=241.9 <0.001 

CD25 Cells (cells/mm')' (n=330) (n=149) (n=370) 
x=241.5 x=246.7 x=265.6 0.047 

CD4-CD8 Ratio' (n=330) (n=149) (n = 370) 
x=1.52 x=1.47 x=1.51 0.714 

Double Labelled Cells: (n=330) (n=149) (n = 370) 
CD3 with CD25 x=189.4 x=194.2 x=210.4 0.035 

( cells/mm')' 

Double Labelled Cells: 
CD5 with CD20 (n=309) (n=143) (n=357) 

(continuous-cells/mm')' Nonzero x=46.5 x=52.0 x=57.9 0.001 

(n=330) (n=149) (n=370) 
(discrete) Zero 6.4% 4.0% 3.5% 0.188 

Double Labelled Cells: 
CD4 with CD8 (n=295) (n=!39) (n=325) 

(continuous-cells/mm')' Nonzero x=28.6 x=28.7 x=29.7 0.775 

(discrete) (n=330) (n=149) (n=370) 
Zero 10.6% 6.7% 12.2% 0.189 

a Means transformed from narurallogarithm scale; correlations based on natural logarithm versus covariate. 

b Means transformed from natural logarithm (X + I) scale; correlations based on narurallogarithm (X + I) versus 
covariate. 

Note: Correlations (r) are based on total sample and are not category specific. 
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Table 0-1-1. (Continued) 
Dependent Variable-Covariate Associations for the Immunology Assessment 

Dependent 
CurreJrtCigarette Smokiug {~am:tes/daY) 

,-; 

~'.: , ;H p-vatue . .Varl3ble Level O-Never , O-Former >0-20 =>x::': . >20 ,::':." 

Composite Skin Test Diagnosis (0=574) (0=1,025) (0=334) (0=204) 
Aboormal 3.0% 3.2% 4.5% 4.9% 0.410 

CD3 Cells (cells/mm')' (0=848) 
r=0.289 <0.001 

CD4 Cells (cells/mm')' (0=848) 
r=0.309 <0.001 

CD5 Cells (cells/mm')' (0=848) 
r=0.277 <0.001 

CD8 Cells (cells/mm')' (0=848) 
r=0.171 <0.001 

CD 14 Cells (cells/mm')' (0 =848) 
r=0.347 <0.001 

CD16+56 Cells (cellslmm')' (0=848) 
r=-O.103 0.003 

CD20 Cells (cells/mm')' (0=848) 
r=0.196 <0.001 

CD25 Cells (cells/mm')' (0=848) 
r=0.355 <0.001 

CD4-CD8 Ratio' (0 =848) 
r=0.105 0.002 

Double Labelled Cells: (0=848) 
CD3 with CD25 (cells/mm')' r=0.354 <0.001 

Double Labelled Cells: 
CD5 with CD20 (0=808) 

( cootinuous-cells/mm')' Nonzero r=O.OOI 0.968 

(discrete) (0=233) (0=407) (0=137) (0=71) 
Zero 6.0% 3.2% 5.8% 7.0% 0.240 

Double Labelled Cells: 
CD4 with CD8 (0 =758) 

( continuous-cells/mm')' Nonzero r=0.191 <0.001 

(discrete) (0 =233) (0=407) (0=137) (0=71) 
0.724 

Zero 12.5% 10.1% 10.2% 8.5% 

a Means trlInSformed from natural logarithm scale; correlations based 00 naturallogaritbm versus covariate. 

b Means transformed from natural logarithm (X + I) scale; correlations based 00 oarurallogarithm (X + I) versus 
covariate. 

Note: Correlations (r) are based 00 total sample and are oot category specific. 

0-1-4 



Table 0-1-1. (Continued) 
Dependent Variable-Covariate Associations for the Immunology Assessment 

~peIi~eJrt 
Vatiiib1e 

Composite Skin Test Diagnosis 

CD3 Cells (cells/mm')' 

CD4 Cells (cells/mm')' 

CD5 Cells (cells/mm')' 

CD8 Cells (cells/mm')' 

CDI4 Cells (cells/mm')' 

CD16+56 Cells (cells/mm')' 

CD20 Cells (cells/mm')' 

CD25 Cells (cells/mm')' 

CD4-CD8 Ratio' 

Double Labelled Cells: 
CD3 with CD25 (cells/mm')' 

Double Labelled Cells: 
CDS with CD20 

( continuous-cells/mm')' 

(discrete) 

Double Labelled Cells: 
CD4 with CD8 

(continuous-cells/mm')' 

(discrete) 

Abnormal 

Nonzero 

Zero 

Nonzero 

Zero 

Lirem..eag.irett~Sntoking HiStOry (paclc~ye3rs) i. 

~ ; / >0..10 · ;.Op..V~ue 
(n=574) 

3.0% 

(n=233) 
6.0% 

(n=233) 
12.5% 

(n=663) 
3.5% 

(n = 848) 
r=0.127 

(n=848) 
r=0.148 

(n = 848) 
r=0.111 

(n=848) 
r=0.069 

(n = 848) 
r=0.181 

(n=848) 
r=-O.023 

(n=848) 
r=0.052 

(n = 848) 
r=O.I99 

(n=848) 
r=O.064 

(n = 848) 
r=0.208 

(n = 808) 
r=-O.091 

(n=255) 
4.7% 

(n=758) 
r=0.014 

(n=255) 
10.2% 

(n = 899) 
3.9% 

(n = 360) 
3.9% 

(n=360) 
9.7% 

0.014 

<0.001 

<0.001 

0.001 

0.044 

<0.001 

0.500 

0.128 

<0.001 

0.063 

<0.001 

0.009 

0.493 

0.696 

0.556 

a Means transformed from narural logarithm scale; correlations based on natural logarithm versus covariate. 

b Means transformed from narurallogarithm (X + I) scale; correlations based on narural logarithm (X + I) versus 
covariate. 

Note: Correlations (r) are based on total sample and are not category specific. 
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Table 0-1-1. (Continued) 
Dependent Variable-Covariate Associations for the Immunology Assessment 

'" :::::~ 

Dependent Correilt Alc:ohOlUse {ddnkslday) 
Variable 'Level 0-1 >1-4 >4 p..VaJue 
Composite Skin Test (n=I,668) (n=389) (n=55) Diagnosis Abnormal 3.4% 3.9% 5.5% 0.679 
CD3 Cells (cells/mm')' (n=841) 

r=0.003 0.931 
CD4 Cells (cells/mm')' (n=841) 

r=0.031 0.369 
CD5 Cells (cells/mm')' (n=841) 

r=-Q.007 0.845 
CD8 Cells (cells/mm')' (n=841) 

r=-Q.005 0.887 
CD 14 Cells (cells/mm')' (n=841) 

r=0.048 0.161 
CDl6 + 56 Cells (n=841) 

(cellslmm')' r=0.017 0.616 
CD20 Cells (cells/mm')' (n=841) 

r=-Q.067 0.051 
CD25 Cells (cells/mm')' (n=841) 

r=0.073 0.034 
CD4-CD8 Ratio' (n=841) 

r=0.035 0.309 
Double Labelled Cells: (n=841) 
CD3 with CD25 r=0.073 0.035 ( cells/mm')' 

Double Labelled Cells : 
CD5 with CD20 (n=801) 

( continuous- Nonzero r=-Q.I25 <0.001 cellslmm')' 

(n=661) (n=161) (n=19) 
(discrete) Zero 4.1 % 6.2% 15.8% 0.038 

Double Labelled Cells: 
CD4 with CD8 (n=753) 

( continuous- Nonzero r=-Q.003 0.943 cells/mm')' 

(n=661) (n=161) (n=19) 
(discrete) Zero 11.0% 8.1 % 10.5% 0.544 

a Means transformed from natural logarithm scale; correlations based on natural logarithm versus covariate. 
b Means transformed from natural logarithm (X + 1) scale; correlations based on natural logarithm (X + 1) versus covariate. 

Note: Correlations (r) are based on total sample and are not category specific. 
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Table 0-1-!' (Continued) 
Dependent Variable-Covariate Associations for the Immunology Assessment 

Dependent 
Lifetime. Alcohol History (drink-yeal'S) 

::\., . Level ;:;'40 Variable 0 >o;..ro p-iValoe 

Composite Skin Test Diagnosis (n=I25) (n=I.426) (n=S4S) 
Abnormal 1.6% 3.3% 4.7% 0. 141 

CD3 Cells (cells/mm')' (n=S36) 
r=0.027 0.42S 

CD4 Cells (cells/mm'), (n=S36) 
r=0.046 O.ISS 

CDS Cells (cells/mm')' (n=S36) 
r=O.OIS 0.674 

CDS Cells (cells/mm'), (n=S36) 
r=..().007 0.S32 

CDl4 Cells (cells/mm')' (n=S36) 
r=O.lll 0.001 

CDI6+S6 Cells (cells/mm')' (n=836) 
r=..().034 0.327 

CD20 Cells (cells/mm')' (n=836) 
r=..().OS6 O.IOS 

CD25 Cells (cells/mm')' (n=836) 
r=0.OS7 0.101 

CD4-CDS Ratio' (n=S36) 
r=0.OS2 0.133 

Double Labelled Cells: (n=S36) 
CD3 with CD25 (cells/mm')' r=O.066 0.OS7 

Double Labelled eells: 
CDS with CD20 (n=797) 

( continuous-cells/mm')' Nonzero r=..().093 0 .009 

(n=S2) (n=S76) (n=20S) 
(discrete) Zero 5.S% 3.8% 6.7% 0.216 

Double Labelled Cells : 
CD4 with CD8 (n=74S) 

( continuous-cells/mm')' Nonzero r=0.039 0.2S9 

(n=S2) (n=S76) · (n=20S) 
(discrete) Zero 17.3% 9.7% 11.1% 0.223 

a Means transformed from natural logarithm scale; correlations based on narural logarithm versus covariate. 

b Means transformed from natural logarithm (X + I) scale; correlations based on narurallogaritbm (X + I) versus 
covariate. 

Note: Correlations (r) are based on total sample and are not category specific. 
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Table 0-1-1. (Continued) 
Dependent Variable-Covariate Associations for the Immunology Assessment 

', .. "::,. 
l't):ysicaI Activity ~ .. :i/::~:::::;': .... 

DepeOckat .. ".:'. -.:':-

Sed~tary Ac:tiYe Variable Level Moderate p-Valne 
Composite Skin Test (n=1,213) (n=395) (n=529) Diagnosis Abnormal 3.9% 2.5% 3.4% 0.447 
CD3 Cells (cells/mm')' (n=479) (n=165) (n=204) 

x=1,508.0 x=I,433.0 x=1,437.1 0.195 
CD4 Cells (cells/mm')' (n=479) (n=165) (n=204) 

x=974.0 x=925.5 x=920.9 0.156 
CD5 Cells (cells/mm')' (n=479) (n=165) (n=204) 

x=1,558.7 x=1,473.9 x=1 ,474.0 0.125 
CD8 Cells (cells/mm')' (n=479) (n=165) (n=204) 

x=637.0 x=622.8 x=623.5 0.798 
CD 14 Cells (cells/mm')' (n=479) (n=165) (n=204) 

x=527.1 x=533.4 x=492.9 0.025 
CD16+56 Cells (cells/mm')' (n=479) (n=165) (n = 204) 

x=261.3 x=260.3 x=268.2 0.821 
CD20 Cells (cells/mm')b (n=479) (n=165) (n=204) 

x=230.1 x=214.6 x=210.3 0.110 
CD25 Cells (cells/mm')' (n=479) (n=165) (n=204) 

x=258.1 x=253.7 x=239.7 0.243 
CD4-CD8 Ratio' (n=479) (n=165) (n=204) 

x=1.53 x=1.49 x=1.48 0.551 
Double Labelled Cells: (n=479) (n=165) (n=204) CD3 with CD25 (cells/mm')' x=202.7 x=202.7 x=188.7 0.270 
Double Labelled Cells: 
CD5 with CD20 (n=459) (n=153) (n=l96) ( continuous-cells/mm')' Nonzero x=54.1 x=51.4 x=48.6 0.275 

(n=479) (n=165) (n = 204) (discrete) Zero 4.2% 7.3% 3.9% 0.223 
Double Labelled Cells: 
CD4 with CD8 (n=426) (n=149) (n=183) ( continuous-cells/mm')' Nonzero x=29.1 x=30.5 x=27;9 0.481 

(n=479) (n=165) (n=204) 
(discrete) Zero IJ.l % 9.7% 10.3% 0.873 

a Means transformed from natural logarithm scale; correlations based on natural logarithm versus covariate 

b Means transformed from natural logarithm (X + 1) scale; correlations based on natural logarithm (X + I) versus covariate. 

Note: Correlations (r) are based on total sample and are not category specific. 
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Table 0-1-1. (Continued) 
Dependent Variable-Covariate Associations for the Immunology Assessment 

Age Race 

Dependent - . Born Born 
Variable Level ;;,1942 <1942 p-Value Black Nou-Black p-VaIiJe 

Double Labelled Cells: 
CD3 with CD16+56 (n = 820) (n=47) (n=773) 

(continuous-cells/mm')' Nonzero r=0.124 <0.001 x=119.8 x=68.7 <0.001 

(n =361) (n=488) (n=48) (n=801) 
(discrete) Zero 4.4% 2.7% 0.226 2.1% 3.5% 0.909 

Total Lymphocyte. Count (n = 849) (n=48) (n=80I) 
(TLC) (cells/mm')' r=-O.095 0.005 x=2,175.4 x=2,052.7 0.241 

19A (mgldl)' (n =2,2oo) (n=129) (n=2,071) 
r=0.065 0.002 x=231.5 x=217 .0 0.128 

IgG (mgldl)' (n=2,2oo) (n=129) (n=2,071) 
r=-O.Ol1 0.595 x= 1,268.4 x=I,030.7 <0.001 

IgM (mgldl)' (n=2,2oo) (n=129) (n=2,071) 
r=-O.067 0.002 x=91.1 x=105.8 0.003 

Lupus Panel 

ANA Test (n = 942) (n=I,258) (n= 129) (n=2,071) 
Present 10.7% 18.6% <0.001 17.8% 15.1% 0.471 

Thyroid Microsontal (n=942) (n=I,258) (n=129) (n=2,071) 
Antibody Present 3.4% 3.5% 0.992 2.3% 3.5% 0.635 

MSK Smooth Muscle (n = 942) (n=I,258) (n=129) (n=2,071) 
Antibody Present 1.9% 4.0% 0.008 5.4% 3.0% 0.188 

MSK Mitochondrial (n=942) (n=I,258) (n =129) (n=2,071) 
Antibody Present 0.2% 0.2% 0.999 0.0% 0.2% 0.999 

MSK Parietal Antibody (n = 942) (n=I,258) . (n= 129) (n=2,071) 
Present 2.2% 2.7% 0.572 2.3% 2.5% 0.999 

Rheumatoid Factor (n = 942) (n=I,258) (n= 129) (n=2,071) 
Present 13.2% 18.2% 0.002 18.6% 15.9% 0.489 

B Cell Clones Detected (n = 942) (n =I,258) (n= 129) (n=2,071) 
by Serum Protein Present 1.2% 2.6% 0.024 0.8% 2.1% 0.484 
Electrophoresis 

Other Antibodies (n=939) (n=I,254) (n= 129) (n=2,064) 
Present 2.8% 4.3% 0.074 0.8% 3.8% 0.121 

Summary Index (n=939) (n=I,257) (n=129) (n=2,067) 
Abnorntal 30.4% 45.1% <0.001 45 .0% 38.4% 0.165 

a Means transformed from narural logarithm scale; correlations based on narural logarithm versus covariate. 

b Means transformed from natural logarithm (X + I) scale; correlations based on natural logarithm (X + I) versus 
covariate. 

Note: Correlations (r) are based on total sample and are not category specific. 
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Table 0-1-1. (Continued) 
Dependent Variable-Covariate Associations for the Immunology Assessment 

.:;:" 

Occupation DepeIi~t -
Enlisted Variable Ofr.eer EnJisted Flyer . Gl"01IDdcrew . p-Value 

Double Labelled Cells: 
CD3 with CD16+56 (n=316) (n=147) (n=357) ( continuous-cells/mm'J' Nonzero x=73.2 x=71.5 x=68.9 0.694 

(n=330) (n=149) (n=370) (discrete) Zero 4.2% 1.3% 3.5% 0.268 
Total Lymphocyte Count (TLC) (n=330) (n= 149) (n=370) (cells/mm')' x=I .960.6 x=2.081.9 x=2.142.4 0.002 

19A (mg/dl)' (n=855) (n = 360) (n=985) 
x=213.0 x=214.5 x=223.5 0.069 

IgG (mg/dl)' (n=855) (n=360) (n=985) 
x=I.027.2 x=I.027.4 x=I.063.4 0.002 

IgM (mg/dl)' (n=855) (n=360) (n=985) 
x=103.8 x=105 .3 x=105.6 0.779 

Lupus Panel 

ANA Test (n=855) (n=360) (n=985) 
Present 17.0% 16.4% 13.3% 0.074 

Thyroid Microsomal Antibody (n=855) (n = 360) (n=985) 
Present 3.7% 3.1% 3.4% 0.812 

MSK Smooth Muscle Antibody (n=855) (n = 360) (n=985) 
Present 4.1% 2.2% 2.5% 0.092 

MSK Mitochondrial Antibody (n=855) (n=360) (n=985) 
Present 0.4% 0.0% 0.2% 0.491 

MSK Parietal Antibody (n=855) (n=360) (n=985) 
Present 2.5% 1.9% 2.7% 0.706 

Rheumatoid Factor (n=855) (n=360) (n=985) 
Present 17.7% 15.6% 14.8% 0.245 

B Cell Clones Detected by Serum (n=855) (n=360) (n=985) Protein Electrophoresis Present 2.3% 3.3% 1.2% 0.033 
Other Antibodies (n=852) (n = 359) (n=982) 

Present 4.0% 4.7% 3.0% 0.242 
Summary Index (n=855) (n=359) (n = 982) 

Abnormal 42.6% 38.7% 35.5% 0.009 

a Means transformed from natural logarithm scale; correlations based on natural logarithm versus covariate. 
b Means transformed from natural logarithm (X + 1) scale; correlations based on natural logarithm (X + 1) versus covariate. 

Not~: Correlations (r) are based on total sample and are not category specific. 
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Table 0-1-1. (Continued) 
Dependent Variable-Covariate Associations for the Immunology Assessment 

Dependent 
current Cigarette Smoking (cigarettes/day) 

Variable .~, Level (l.;Never (l.;Fonner >;o.lio · ;' ;;;20 p-Value 

Double Labelled Cells: 
CD3 with CD16+56 (n=819) 

( continuous-cells/mm3)' Nonzero r=0.046 0.188 

(n=233) (n=407) (n=137) (n=71) 
(discrete) Zero 4.7% 2.7% 2.9% 4.2% 0.558 

Total Lymphocyte Count (n=848) 
(TLC) (cells/mm3)' r=0.286 <0.001 

19A (mgldl)' (n=2,198) 
r=-O.015 0.475 

IgG (mgldl)' (n=2,198) 
r=-O. I44 <0.001 

IgM (mg/dl)' (n=2,198) 
r=0.009 0.675 

Lupus Panel 

ANA Test (n=602) (n= 1,041) (n=345) (n=210) 
Present 17.6% 13.9% 14.2% 15.7% 0.228 

Thyroid Microsomal (n=602) (n=I,04I) (n = 345) (n=210) 
Antibody Present 3.2% 3.9% 2.3% 3.8% 0.512 

MSK Smooth Muscle (n=602) (n=I,04I) (n=345) (n=2!o) 
Antibody Present 3.2% 3.2% 2.6% 2.9% 0.955 

MSK Mitochondrial (n=602) (n=I,04I) (n=345) (n=210) 
Antibody Present 0.3% 0.1% 0.6% 0.0% 0.328 

MSK Parietal Antibody (n=602) (n=I,04I) (n = 345) (n=2!o) 
Present 2.0% 2.8% 2.3% 2.9% 0.768 

Rheumatoid Factor (n=602) (n=I,04I) (n=345) (n=210) 
Present 14.8% 16. 1% 16.5% 18.6% 0.622 

B Cell Clones Detected by (n=602) (n=I,04I) (n = 345) (n=210) 
Serum Protein Present 1.2% 1.8% 4.3% 1.4% 0.006 
Electrophoresis 

Other Antibodies (n=599) (n= I ,038) (n = 344) (n=210) 
Present 3.0% 4.2% 3.5% 2.9% 0.545 

Summary Index (n=60I) (n=I,039) (n=344) (n=2!o) 
Abnormal 38.9% 38.6% 37.8% 40.5% 0.937 

• Means transformed from naruraI logarithm scale; correlations based on narural logarithm versus covariate. 

b Means transformed from narurallogarithm (X + I) scale; correlations based on natural logarithm (X + I) versus 
covariate. 

Note: Correlations (r) are based on total sample and are not category specific. 
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Table 0-1-1. (Continued) 
Dependent Variable-Covariate Associations for the Immunology Assessment 

Ufetime ~~e Smoking ffistory ::: 
Depeodeot - 0 >0010 >10 Variable Level Pack-years Pack~years Pack-years P-:VaJue 
Double Labelled Cells: 
CD3 with CD16+56 (n=819) 

( continuous-<:ellslmm')' Nonzero r=0.015 0.669 
(n=233) (n=255) (n = 360) (discrete) Zero 4.7% 4.3% 1.9% 0.123 

Total Lymphocyte Count (TLC) (n=848) 
( cells/mm')' r=0.127 <0.001 

19A (mgldl)' (n=2,197) 
r=0.031 0.143 

IgG (mgldl)' (n=2,197) 
r=-D.108 <0.001 

IgM (mgldl)' (n=2,197) 
r=0.013 0.551 

Lupus Panel 

ANA Test . (n=602) (n = 676) (n=919) 
Present 17.6% 13.3% 14.9% 0.098 

Thyroid Microsontal Antibody (n=602) (n=676) (n=919) 
Present 3.2% 3.7% 3.5% 0.868 

MSK Smooth Muscle Antibody (n=602) (n=676) (n=9l9) 
Present 3.2% 2.7% 3.3% 0.775 

MSK Mitochondrial Antibody (n = 602) (n = 676) (n=9l9) 
Present 0.3% 0.1% 0.2% 0.785 

MSK Parietal Antibody (n = 602) (n=676) (n=919) 
Present 2.0% 2.5% 2.8% 0.594 

Rheumatoid Factor (n = 602) (n=676) (n=9l9) 
Present 14.8% 16.6% 16.5% 0.603 

B Cell Clones Detected by Serum (n = 602) (n=676) (n=9l9) Protein Electrophoresis Present 1.2% 1.3% 3.0% 0.012 
Other Antibodies (n=599) (n=673) (n=918) 

Present 3.0% 3.6% 4.1% 0.510 
Summary Index (n=601) (n=673) (n=919) 

Abnorntal 38.9% 36.0% 40.7% 0.158 

a Means transformed from natural logarithm scale; correlations based on natural logarithm versus covariate. 

b Means transformed from narural logarithm (X + 1) scale; correlations based on natural logarithm (X + 1) versus covariate. 

Note: Correlations (r) are based on total sample and are not category specific. 
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Table 0-1-1. (Continued) 
Dependent Variable-Covariate Associations for the Immunology Assessment 

Dependent 
CIII'MIt Alcohol Use (drinkslday) 

Variable Level 0-1 >1-4 >4 p-Value 

Double Labelled Cells: 
CD3 with CD16+56 (n=813) 

( continuous-cells/=')' Nonzero r=-O.05O 0.155 

(n=661) (n= 161) (n=19) 
(discrete) Zero 3.0% 4.4% 5.3% 0.628 

Total Lymphocyte Count (TLC) (n=841) 
( cells/= ')' r=O.OO4 0.911 

IgA (mg/dl)' (n=2,172) 
r=0.037 0.082 

IgG (mg/dl)' (n=2,172) 
r=-O.052 0.016 

IgM (mg/dl)' (n=2,172) 
r=0.048 0.026 

Lupus Panel 

ANA Test (n=I,717) (n=397) (n=58) 
Present 15.2% 14.9% 13.8% 0.947 

Thyroid Microsomal Antibody (n=I,717) (n=397) (n=58) 
Present 3.7% 2.3% 3.4% 0.356 

MSK Smooth Muscle Antibody (n=I,717) (n = 397) (n=58) 
Present 3.1% 3.5% 0.0% 0.349 

MSK Mitochondrial Antibody (n=I,717) (n=397) (n=58) 
Present 0.2% 0.5% 0.0% 0.437 

MSK Parietal Antibody (n=I,717) (n=397) (n=58) 
Present 2.9% 1.0% 1.7% 0.086 

Rheumatoid Factor (n=I,717) (n = 397) (n=58) 
Present 15.6% 17.1% 20.7% 0.468 

B Cell Clones Detected by Serum (n=I,717) (n=397) (n=58) 
Protein Electrophoresis Present 1.8% 3.0% 1.7% 0.296 

Other Antibodies (n=I,712) (n=395) (n=58) 
Present 3.8% 3.0% 5.2% 0 .643 

Summary Index (n=I,715) (n=395) (n=58) 
Abnormal 38.8% 37.7% 43.1 % 0.727 

• Means transformed from narurallogarithm scale; correlations based on narural logarithm versus covariate. 

b Means transformed from natural logarithm (X + I) scale; correlations based on natural logarithm (X + I ) versus 
covariate. 

Note: Correlations (r) are based on total sample and are not category specific. 
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Table 0-1-1. (Continued) 
Dependent Variable-Covariate Associations for the Immunology Assessment 

Dependent 
Lifa,lineltrobol ~ (drink-yek) 

Variable Level 0 >0-40 >40 · p-VaJue 

Double Labelled Cells: 
CD3 with CD16+56 (0=808) 

( cootinuous~lls/mm')' Nonzero r=.{).008 0.814 

(0=52) (0=576) (n=208) 
(discrete) Zero 1.9% 3.3% 3.9% 0.783 

Total Lymphocyte Count (TLC) (0=836) 
( cells/mm')' r=0.022 0.532 

JgA (mg/dl)' (0=2,158) 
r=0.046 0.031 

JgG (mgldl)' (0=2,158) 
r=.{).045 0.039 

JgM (mg/dl)' (0=2,158) 
r=0.005 0.806 

Lupus Panel 

ANA Test (n=131) (0=1,467) (0=560) 
Present 15.3% 15.6% 13.8% 0.578 

Thyroid Microsomal Antibody (n=131) (0=1,467) (0=560) 
Preseot 3.8% 3.8% 2.3% 0.246 

MSK Smooth Muscle Antibody (n=131) (0=1,467) (n=56O) 
Present 4.6% 2.9% 3.2% 0.572 

MSK Mitochoodrial Antibody (n = 131) (0=1,467) (0=560) 
Present 0 .8% 0.2% 0.2% 0.424 

MSK Parietal Antibody (n=l31) (0=1,467) (n = 560) 
Present 2.3% 2.7% 2.1 % 0.743 

Rheumatoid Factor (n=131) (0=1,467) (n=56O) 
Present 19.1% 15.2% 17.7% 0.250 

B Cell Clones Detected by Serum (n=l31) (0=1,467) (n=56O) 
Protein Electrophoresis Present 2.3% 1.7% 2.7% 0.362 

Other Antibodies (n=131) (n=I,461) (n=559) 
Present 3.8% 3.6% 4 .1 % 0 .839 

Summary Index (n=131) (0=1,463) (n=56O) 
Aboormal 43.5% 38.3% 38.8% 0.509 

a Means transformed from natural logarithm scale; correlations based 00 natural logarithm versus covariate. 

b Means transformed from natural logarithm (X + 1) scale; correlations based on naturaJ logarithm (X + I) versus 
covariate. 

Note: Correlations (r) are based on total sample and are not category specific. 
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Table 0-1-l. (Continued) 
Dependent Variable-Covariate Associations for the Immunology Assessment 

Dependent _ 
Physical 'Activity Index 

Levei Variable. Sed-"ry Moderate Active p-VaJue .. 

Double Labelled Cells: 
CD3 with (CDI6+56) (n=464) (n=156) (n=I99) 

( continuous-cells/mm')' Nonzero x=73.7 x=68.7 x=66.7 0.395 

(n=479) (n= 165) (n=204) 
(discrete) Zero 3.1% 5.5% 2.5% 0.251 

Total Lymphocyte COUDt (TLC) (n=479) (n=165) (n=204) 
( cells/llllll')' x=2,088.4 x=2,022.6 x=2,025.6 0.402 

19A (mgldl)' (n=I,250) (n=402) (n=546) 
x=218.0 x=220.7 x=215.2 0.707 

IgG (mgldl)' (n=I,250) (n=402) (n=546) 
x=I,041.3 x=I ,049.0 x=I,043.0 0.856 

IgM (mgldl)' (n=I,250) (n=402) (n = 546) 
x=!03.9 x=104.7 x=I06.9 0.606 

Lupus Panel 

ANA Test (n=I,250) (n=402) (n=546) 
Present 15.5% 13.9% 15.2% 0.741 

Thyroid Microsomal Antibody (n=I,250) (n=402) (n = 546) 
Present 4.2% 2.5% 2.4% 0.070 

MSK Smooth Muscle Antibody (n=I,250) (n=402) (n=546) 
Present 3.0% 3.0% 3.3% 0.927 

MSK Mitochondrial ~tibody (n=I,250) (n=402) (n = 546) 
Present 0.4% 0.0% 0.0% 0.150 

MSK Parietal Antibody (n=I,250) (n=402) (n=546) 
Present 2.6% 1.5% 3.1% 0.282 

Rheumatoid Factor (n=I,250) (n=402) (n=546) 
Present 15.9% 17.4% 15.4% 0.688 

B Cell Clones Detected by Serum (n=I,250) (n=402) (n=546) 
Protein Electrophoresis Present 2.1% 1.7% 2.0% 0.915 

Other Antibodies (n=I,247) (n=399) (n=545) 
Present 4.1 % 4.5% 2.0% 0.059 

Summary Index (n=I,248) (n=4OO) (n=546) 
Abnormal 40.0% 39.0% 35.7% 0.231 

a Means transformed from natural logarithm scale; correlations based on natural logarithm versus covariate. 

b Means transformed from natural logarithm (X + I) scale; correlations based on natural logarithm (X + I) versus 
covariate. 

Note: Correlations (r) are based on total sample and are not category specific. 
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APPENDIX 0-2. 

Interaction Tables for the Immunology Assessment 

This apPendix contains exposure analyses results of interactions between covariates and 
group or dioxin. Results are presented for separate strata of the covariate and include sample 
sizes, percent abnormal, relative risks, confidence intervals, and p-values for discrete 
dependent variables. Sample sizes, adjusted means, differences of adjusted means and 
confidence intervals or adjusted slopes and standard errors, and p-values are given for 
continuous dependent variables. Means are transformed back to the original scale, if 
necessary. Chapter 7, Statistical Methods, provides further details on the analytical 
approaches used in the interaction analyses. The covariate involved in the interaction and a 
reference to the analysis table in Chapter 19 are given in the heading of each subtable. A 
summary of the interactions described in this appendix follows . 

Appendix 0-2 Chapter 19 . 
TabJe Table Dependent 'Variable Model Covariate 

0-2-1 194 Composite Skin Test Diagnosis 3 Current Alcohol Use 
6 Occupation 

0-2-2 19-5 CD3 Cells 2 Occupation 
3 Age, Occupation 

0-2-3 19-6 CD4 Cells 3 Age, Occupation 

0-24 19-7 CD5 Cells 2 Occupation 
3 Age, Occupation 

0-2-5 19-8 CD8 Cells 2 Occupation 
3 Age, Occupation 
4 Occupation 

0-2-6 19-9 CD14 Cells 3 Age 

0-2-7 19-10 CD16 + 56 Cells 2 Occupation, Physical Activity 
Index 

3 Occupation, Lifetime Alcohol 
History, Physical Activity 
Index 

0-2-8 19-11 CD20 Cells 1 Lifetime Alcohol History 
2 Age 

0-2-9 19·12 CD25 Cells 3 Age, Occupation, Lifetime 
Cigarene Smoking History, 
Lifetime Alcohol History 

6 Lifetime Cigarene Smoking 
History 

0-2-10 19-13 CD4-CDS Ratio 1 Physical Activiry Index 
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Appendix 0,.2 Chapter 19 . 
", Table ' ... }', Table 

0-2-11 19-14 

0-2-12 19-16 

0 -2-13 19-17 

0-2-14 19-18 

0-2-15 19-19 

0-2-16 19-20 

0-2-17 19-21 

0-2-18 19-22 

0-2-19 19-23 

0-2-20 19-26 

0-2-21 19-27 

0-2-22 19-28 

0-2-23 19-29 

. , 
Dependent Variable "( ·Model ' . Covariate " 

Double Labelled Cells: CD3 3 Occupation, Lifetime Cigarene 
with CD25 Smoking History, Lifetime 

Double Labelled Cells: CD4 
with CD8 

Double Labelled Cells: CD3 
with CDI6 + 56 

TLC 

19A 

Ig~ . 

IgM 

Lupus Panel: Antinuclear 
Antibody (ANA) 

Lupus Panel: Thyroid 
Microsomal Antibody 

Lupus Panel: Parietal Antibody 

Lupus Panel: Rheumatoid 
Factor 

Lupus Panel: B Cell Clones 
Detected By Serum Protein 
Electrophoresis 

Lupus Panel: Other Antibodies 
(ANA and MSK) 

0-2-2 

6 

2 

3 

2 
4 
5 
6 

2 
3 

3 

3 

I 
3 
4 

3 
4 
5 
6 

1 

2 

3 

4 

I 

2 
3 

5 
6 

6 

Alcohol History 
Lifetime Cigarette Smoking 
History 

Race, Current Cigarette 
Smoking, Lifetime Alcohol 
History 
Age, Race, Occupation 

Occupation 
Physical Activity Index 
Physical Activity Index 
Physical Activity Index 

Physical Activity Index 
Age 

Race 

Occupation 

Race, Physical Activity Index 
Physical Activity Index 
Current Alcohol Use 

Lifetime Alcohol History 
Race, Lifetime Alcohol History 
Race, Lifetime Alcohol History 
Race, Lifetime Alcohol History 

Current Cigarene Smoking, 
Current Alcohol Use, Lifetime 
Alcohol History 
Current Cigarette Smoking, 
Lifetime Alcohol History 
Current Cigarene Smoking, 
Current Alcohol Use, Lifetime 
Alcohol History 
Current Alcohol Use 

Race 

Age, Occupation 
Occupation, Physical Activity 
Index 

Current Alcohol Use 
Current Alcohol Use 

Race 



Table 0-2-1. 
Interaction Table for Composite Skin Test Diagnosis 

a) MODEL .3: RANCH BANDS AND COMPARISONS BY DIOXIN'CATEGORY - ADJUSI'ED 
(Dioxin Category-by~urreat AkohoI. Use: Table 19-4) . 

'/Percem . Adjusted Relative Risk)f . 
Stratum :DioxinCategory n > AbnornuiJ " (95% C.I.)' . po Valne 

0-1 
DrinkslDay 

>1 
DrinkslDay 

Comparison 797 2.8 

Background RH 274 5.5 1.71 (0..86,3.38) 0..126 
LowRH 191 4.7 1.74 (0..78,3.90) 0..177 
High RH 20.5 2.4 1.04 (0..38,2.84) 0..935 
Low plus High RH 396 3.5 1.41 (0..70.,2.82) 0..334 

Comparison 20.7 3.9 

Background RH 82 8.5 1.96 (0..67,5.71) 0..217 
LowRH 58 1.7 0..51 (0..0.6,4.20.) 0..532 
High RH 45 0..0. 
Low plus High RH 103 1.0. 0..28 (0..0.3,2.29) 0..234 

b) MODEL 6: · .RANCIIHANDS - CURRENT DIOXIN, ADJUST¥D 
(Curreat .Dioxin-by-Occupation: Table 194): 

·-Current Dioxin. C3tegoQ, Summary StatiStics AnaljSis ResultS for Log,(Curreat Dioxin + 1) 

Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

CWTent 
'Dioxin 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

P-:- ':, 

n Abnonwil 

185 4.3 
130. 6.9 
20. 0..0. 

32 6.3 
54 7.4 
60 0..0. 

70. 11.4 
102 2.0. 
210. 1.9 

a Relative risk and confidence interval relative to Comparisons. 

b Relative risk for a twofold increase in current dioxin. 

Adjnsted Relative Risk 
(95% C,i)b 

1.26 (0..74,2.12) 

0..50. (0..26,0..96) 

0..74 (0..56,0..97) 

p-Value 

0..395 

0..038 

0..0.29 

-: Relative risk, confidence interval, and p-value not presented due to sparse number of abnormalities. 

Note: Model 3: RH = Ranch Hand. 
Comparison: Current Dioxin ,,; 10. ppt. 
Background (Ranch Hand): Current Dioxin ,,; 10. ppt. 
Low (Ranch Hand): Current Dioxin> 10. ppt, 10. ppt < Initial Dioxin ,,; 143 ppt. 
High (Ranch Hand): Current Dioxin> 10 ppt, Initial Dioxin> 143 ppt. 

Model 6: Low = ,,; 46 ppq; Medium = > 46-128 ppq; High = > 128 ppq. 
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Table 0-2-2. 
Interaction Table for CD3 Cells (cells/mm3) 

Officer Low 31 1,545.4 0.036 (0.091) 0.718 
Medium 13 1,949.2 
High 1 2,208.7 

Enlisted Flyer Low 16 1,614.5 -0.128 (0.108) 0.276 
Medium 20 1,523.9 
High 11 1,662.0 

Enlisted Low 17 1,516.4 -0.025 (0.036) 0.502 
Groundcrew Medium 32 1,472.7 

59 1,393.0 

Born "'= 1942 Comparison 183 1,453.6 

Bacicgronnd RH 47 1,410.8 -42.8 -- 0.654 
LowRH 21 1,621.4 167.8 -- 0.235 
HighRH 65 1,509.9 56.3 - 0.511 
Low plus High RH 86 1,536.4 82.8 - 0.291 

Born < 1942 Comparison 217 1,443.4 

Bacicgronnd RH 93 1,562.1 118.7 - 0.114 
LowRH 74 1,360.4 -83.0 - 0.272 
High RH 41 1,481.9 38.5 - 0.703 
Low plus High RH 115 1,402.5 -40.9 - 0.537 
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Table 0-2-1. 
Interaction Table for Composite Skin Test Diagnosis 

0-1 
Drinks/Day 

>1 
Drinks/Day 

Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Comparison 

Background RH 
LowRH 
High RH 
Low plus High RH 

Comparison 

Background RH 
LowRH 
High RH 
Low plus High RH 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 

797 2.8 

274 5.5 
191 4.7 
20.5 2.4 
396 3.5 

207 3.9 

82 8.5 
58 1.7 
45 0..0. 

103 1.0. 

185 4.3 
130 6.9 
20 0..0. 

32 6.3 
54 7.4 
60 0..0. 

70. 11.4 
10.2 2.0. 
210. 1.9 

a Relative risk and confidence interval relative to Comparisons. 

b Relative risk for a twofold increase in current dioxin. 

1.71 (0..86,3.38) 
1.74 (0..78,3.90) 
1.04 (0..38,2.84) 
1.41 (0..70,2.82) 

1.96 (0..67,5.71) 
0..51 (0..0.6,4.20.) 

0.28 (0..03,2.29) 

1.26 (0..74,2.12) 

0.50 (0.26,0.96) 

0..74 (0.56,0..97) 

0..126 
0..177 
0..935 
0..334 

0..217 
0..532 

0..234 

0..395 

0..0.38 

0..0.29 

-: Relative risk, confidence interval, and p-value not presented due to sparse number of abnormalities. 

Note: Model 3: RH = Ranch Hand. 
Comparison: Current Dioxin S; 10. ppt. 
Background (Ranch Hand): Current Dioxin S; 10 ppt. 
Low (Ranch Hand): Current Dioxin> 10 ppt, 10 ppt < lnitial Dioxin S; 143 ppt. 
High (Ranch Hand): Current Dioxin> 10 ppt, lnitial Dioxin> 143 ppt. 

Model 6: Low = S; 46 ppq; Medium = > 46-128 ppq; High = > 128 ppq. 
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Officer 

Table 0-2-2. (Continued) 
Interaction Table for CD3 Cells (cells/mm3) 

Comparison 139 1,422.7 

Background RH 99 1,486.1 63.4 -
LowRH 39 1,420.3 -2.4 -

0.400 
0.981 

High RH 6 2,555.4 1,132.7 - <0.001 
Low plus High RH 45 1,536.0 113.3 - 0.497 

Enlisted Flyer Comparison 74 1,521.3 

Background RH 13 1,511.0 -10.3 -- 0.954 
LowRH 25 1,406.8 -114.5 -- 0.397 
HighRH 22 1,356.4 -164.9 - 0.235 
Low plus High RH 47 1,383.0 -138.3 -- 0.192 

Enlisted Comparison 187 1,425.5 
Groundcrew 

Background RH 28 1,585.2 159.7 -- 0.184 
LowRH 31 1,432.4 6.9 -- 0.951 
High RH 78 1,458.5 33.0 -- 0.668 
Low plus High RH 109 1,451.0 25.5 -- 0.730 

a Transformed from narural logarithm scale. 

b Slope and standard error based on natural logarithm of CD3 cells versus log, dioxin. 

e Difference of means after transformation to original scale; confidence interval on difference of means not 
presented because analysis was performed on narural logarithm scale. 

d P-value is based on difference of means on natural logarithm scale. 

Note: Model 2: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
Model 3: RH = Ranch Hand. 

Comparison: Current Dioxin ,; 10 ppt. 
Background (Ranch Hand): Current Dioxin ,; 10 ppt. 
Low (Ranch Hand): Current Dioxin> 10 ppt, 10 ppt < Initial Dioxin ,; 143 ppt. 
High (Ranch Hand): Current Dioxin> 10 ppt, Initial Dioxin> 143 ppt. 

0-2-5 



Table 0-2-3. 
Interaction Table for CD4 Cells (cells/mm3) 

Born~1942 Comparison 183 933 .6 

Background RH 47 912.2 -21.4 -- 0.733 
LowRH 21 1,082.9 149.3 -- 0.114 
High RH 65 977.3 43.7 -- 0.437 
Low plus High RH 86 1,002.1 68.5 -- 0.186 

Born < 1942 Comparison 220 917.6 

Background RH 94 986.2 68.6 - 0.154 
LowRH 74 861.8 -55.8 - 0.251 
High RH 43 958.4 40.8 - 0.526 
Low plus High RH 117 896.1 -21.5 - 0.614 
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Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Table 0-2-3. (Continued) 
Interaction Table for CD4 Cells (cells/mm3) 

Comparison 141 934.1 

Background RH 99 966.0 31.9 -
LowRH 39 916.1 -18.0 -
High RH 6 1,618.7 684.6 -
Low plus High RH 45 988.3 54.2 --

Comparison 74 957.8 

Background RH 14 964.5 6.7 -
LowRH 25 897.2 -60.6 --
High RH 23 881.0 -76.8 -
Low plus High RH 48 889.4 -68.4 --

Comparison 188 896.2 

Background RH 28 994.3 98.1 --
LowRH 31 942.2 46.0 --
High RH 79 930.9 34.7 --
Low plus High RH 110 934.1 37.9 --

a Transformed from narurallogarithm scale. 

0.522 
0.789 
0.001 
0.415 

0.953 
0.488 
0.386 
0.321 

0.202 
0.523 
0.481 
0.396 

b Difference of means after transformation to original scale; confidence interval on difference of means not 
presented because analysis was performed on natural logarithm scale. 

C P-value is based on difference of means on natural logarithm scale. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ,;; 10 ppt. 
Background (Ranch Hand): Current Dioxin ,;; 10 ppt. 
Low (Ranch Hand): Current Dioxin> 10 ppt, 10 ppt < Initial Dioxin ,;; 143 ppt. 
High (Ranch Hand): Current Dioxin> 10 ppt, Initial Dioxin> 143 ppt. 
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Table 0-2-4. 
Interaction Table for CDS Cells (cells/mm3) 

Officer Low 31 1,599.1 0.029 (0.110) 0.809 
Medium 13 2 ,003 .7 
High 2,325.2 

Enlisted Flyer Low 16 1,662.5 -0.129 (0.105) 0 .258 
Medium 20 1,568.1 
High 11 1,730.6 

Enlisted Low 17 1,577.5 -0.024 (0.035) 0.502 
Groundcrew Medium 32 1,550.4 

High 59 1,445 .2 

Born~1942 Comparison 183 1,515.2 

Background RH 47 1,447.9 -67.3 -- 0.498 
LowRH 21 1,683.1 167.9 -- 0.256 
High RH 65 1,581.9 66.7 - 0.459 
Low plus High RH 86 1,606.0 90.8 - 0.270 

Born < 1942 Comparison 217 1,469.7 

Background RH 93 1,600.7 131.0 - 0.090 
LowRH 74 1,392.2 -77.5 - 0.317 
High RH 41 1,540.4 70.7 - 0.498 
Low plus High RH 115 1,443.4 -26.3 - 0.700 
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Officer 

Table 0-2-4. (Continued) 
Interaction Table for CDS Cells (ceUs/mm3) 

Comparison 139 1,469.2 

Background RH 99 1,531.2 62.0 -
LowRH 39 1,466.7 -2.5 -

0.426 
0.981 

High RH 6 2,730.2 1,261.0 - <0.001 
Low plus High RH 45 1,593.3 124.1 - 0.235 

Enlisted Flyer Comparison 74 1,566.3 

Background RH 13 1,576.8 10.5 - 0.956 
LowRH 25 1,440.3 -126.0 - 0.367 
High RH 22 1,418.8 -147.5 - 0.308 
Low plus High RH 47 1,430.2 -136.1 -- 0.220 

Enlisted Comparison 187 1,458.8 
Groundcrew 

Background RH 28 1,609.6 150.8 -- 0.220 
LowRH 31 1,484.7 25.9 -- 0.820 
High RH 78 1,505.1 46.3 -- 0.558 
Low plus High RH 109 1,499.3 40.5 -- 0.569 

a Transformed from narural logarithm scale. 

b Slope and standard error based on narural logarithm of CD5 cells versus log, dioxin. 

C Difference of means after transformation to original scale; confidence interval on difference of means not 
presented because analysis was performed on narural10garithm scale. 

d P-value is based on difference of means on narural logarithm scale. 

Note: Model 2: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppl. 
Model 3: RH = Ranch Hand. 

Comparison: Current Dioxin ,;; 10 ppl. 
Background (Ranch Hand): Current Dioxin ,;; 10 ppl. 
Low (Ranch Hand): Current Dioxin> 10 ppt, 10 ppt < Initial Dioxin ,;; 143 ppt. 
High (Ranch Hand): Current Dioxin> 10 ppt, Initial Dioxin> 143 ppt. 
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Table 0-2-5. 
Interaction Table for CDS Cells (cells/mm3) 

Officer Low 31 604.3 0.493 (0.172) 0.007 
Medium 13 861.3 
High 1 1,284.9 

Enlisted Flyer Low 16 657.5 -0.077 (0.062) 0.225 
Medium 20 536.5 
High 11 552.3 

Enlisted Low 17 592.6 0.002 (0.032) 0.958 
Groundcrew Medium 33 576.2 

High 59 623.6 

Born~1942 Comparison 183 618.5 

Background RH 47 594.3 -24.2 -- 0.612 
LowRH 21 677.3 58.8 - 0.397 
High RH 65 606.9 -11.6 -- 0.780 
Low plus High RH 86 623.4 4.9 -- 0.899 

Born < 1942 Comparison 217 646.1 

Background RH 93 676.4 30.3 -- 0.439 
LowRH 74 594.5 -51.6 -- 0.184 
High RH 41 625.4 -20.7 -- 0.689 
Low plus High RH 115 605.4 -40.7 -- 0.231 
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Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Table 0-2-5. (Continued) 
Interaction Table for CDS Cells (cells/mm3

) 

Comparison 139 611.2 

Background RH 99 607.9 -3.3 --
LowRH 39 597.0 -14 .2 --
High RH 6 1,186.8 575.6 -
Low plus High RH 45 654.2 43.0 --

Comparison 74 693.4 

Background RH 13 620.6 -72.8 -
LowRH 25 611.5 -81.9 -
High RH 22 533.1 -160.3 -
Low plus High RH 47 573.5 -119.9 -

Comparison 187 623.9 

Background RH 28 750.2 126.3 --
LowRH 31 609.3 -14.6 -
HighRH 78 618.1 -5.8 -
Low plus High RH 109 615.6 -8.3 --

0-2-11 

0.928 
0.778 
0.001 
0.394 

0.426 
0.238 
0.020 
0.027 

0.050 
0 .792 
0.882 
0.811 



Table 0-2-5. (Continued) 
Interaction Table for CDS Cells (cells/mm3

) 

·;id) MOPEL 4: RANCaHA:Nns · }·CURBENT DloXINL..IDiuS'l'1ID 
o (curreai DioxiJI.by~ Table l~ . 

•. ·~aili i.·.· .. Current. 
· .• DioXm··.····· n 

. Adjusted Slope 
"" b " 

(Std. Error) ". 

Officer Low 84 604.3 0.111 (0.061) 
Medium 54 669.3 
High 6 692.5 

Enlisted Flyer Low 11 699.2 -Q.043 (0.052) 
Medium 24 606.2 
High 25 522.4 

Enlisted Low 20 664.5 -Q.029 (0.023) 
Groundcrew Medium 29 685.5 

High 88 605.4 

a Transformed from narurallogarithm scale. 

b Slope and standard error based on narural logarithm of CD8 cells versus log, dioxin. 

0.074 

0.421 

0 .210 

C Difference of means after transformation to original scale; confidence interval on difference of means not 
presented because analysis was performed on natural logarithm scale. 

d P-value is based on difference of means on narural logarithm scale. 

Note: Model 2: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
Model 3: RH = Ranch Hand. 

Comparison: Current Dioxin ,;; 10 ppt. 
Background (Ranch Hand): Current Dioxin S; 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin S; 143 ppt. 
High (Ranch Hand): Current Dioxin> 10 ppt, Initial Dioxin> 143 ppt. 

Model 4 : Low = S; 8.1 ppt; Medium = > 8.1-20.5 ppt; High = >20.5 ppt. 

0-2-12 



Table 0-2-6. 
Interaction Table for CD14 Cells (ceUs/mm3) 

;)iMODEIfafRAN'¢U HANDS AJiID COMPAIUSONSBYDIOXINCATEGORy i .ADJ1jSTED 
,; " (Dio$ Category-by-Age: Table19~9) 

. . :::- Adjusted 
Ditterehl'~or AdjustM 
Mean vs. Comparisons ': 

StI>rtnol ., ',Dioxin Category n ," Mean' (95% C.I.}b:p-Vaini' 

Born~1942 

Born < 1942 

Comparison 

Background RH 
LowRH 
HighRH 
Low plus High RH 

Comparison 

Background RH 
LowRH 
HighRH 
Low plus High RH 

, Transformed from natural logarithm scale. 

183 

47 
21 
65 
86 

220 

94 
74 
43 

117 

473 .0 

468.9 
500.6 
480.5 
485.3 

508.7 

534.7 
454.8 
460.8 
457.0 

-4.1 -
27.6 -

7.5 --
12.3 -

26.0 -­
-53.9 -
-47 .9 -
-51.7 --

0.867 
0.429 
0.728 
0.531 

0.198 
0.008 
0.061 
0.003 

b Difference of means after tranSformation to original scale; confidence ioterval on difference of means not 
presented because analysis was performed on natural logarithm scale. 

C P-value is based on difference of means on natural logarithm scale. 

Note: Model 3: RH = Ranch Hand. 
Comparison: Current Dioxin ,,; 10 ppt. 
Background (Ranch Hand): Current Dioxin ,,; 10 ppt. 
Low (Ranch Hand): Current Dioxin> 10 ppt, 10 ppt < Initial Dioxin ,,; 143 ppt. 
High (Ranch Hand): Current Dioxin> 10 ppt, Initial Dioxin> 143 ppt. 
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Table 0-2-7. 
Interaction Table for CD16 + 56 Cells (cells/mm3) 

'-. -

a) MODEL 2: RANCH HANDS - INmAL DIOXIN- ADJUSTED 
. , (Initial Dioxin-by~;Tabk 19"10) 

", Initial Dio:x!in Category SummaryStafistics Analysis Results for LQgi.(lnitiaIWoxin) .. - .'- ::::,:,-:.- ", 

••• ~' 
Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

~alLm . 
Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

' D 

31 
13 
1 

16 
20 
12 

17 
34 
59 

:Adjusted Slope . 
(St<LError)b ' p-Vallle " 

245.6 0.515 (0.188) 0.007 
275.8 

1,023.8 

247.6 -0.098 (0.103) 0.345 
233.1 
197.4 

244.9 0.008 (0.053) 0.885 · 
234.4 
246.9 

.b) MODEL 2: RANCHHANnS - Il'UTlAL DIOXIN " ADJUSTED 
.. ,.... (JDitiliIDiOxin-by-Pbysical AciiVity.Iimex: . Tabki9-10) 

,. [lititial:Di0~ Category)Smnmary Statistics 

Adjusted 
Stratum .:InitialDioxin D Me:m' : 

Sedentary Low 25 268.8 
Medium 39 270.1 
High 50 265.2 

Moderate Low 14 156.3 
Medium 14 231.9 
High 11 257.2 

Very Active Low 25 284.8 
Medium 14 205.0 
High 11 279.0 

0-2-14 

'){Analysis ResuIts{or lA1g. (Initial Dioxin) .. ," 

:Adjusted SIope 
.... " .. ; (Stdi Eriiii:)b ...... '. ~ Value i 

-0.002 (0.063) 0.980 

0.175 (0.105) 0.099 

-0.054 (0.092) 0.559 



Table 0-2-7. (Continued) 
Interaction Table for CD16 + 56 Cells (cells/mm3) 

c) MODEL 3:. RANCH HANDs ANi> COMPARlSON'S.BY DIOXlN,'CATIUmRY-'--ADJUSTED 
ii' (DioXin c3tegory-by-Occupation: Table 1~10) •.•. 

Stcitnm . 

Officer 

:;::;;::':!:\ ,. ).:: .. 

Di~Xin Category 

Comparison 

Background RH 
LowRH 
HighRH 
Low plus High RH 

Enlisted Flyer Comparison 

Enlisted 
Groundcrew 

Background RH 
LowRH 
HighRH 
Low plus High RH 

Comparison 

Background RH 
LowRH 
High RH 
Low plus High RH 

.....•. B 

138 

98 
39 
6 

45 

74 

13 
25 
22 
47 

187 

28 
30 
78 

108 

Adjusted .. 
Mean' 

240.5 

240.7 
195.8 
405 .7 
215.7 

255.4 

255.2 
236.4 
188.6 
212.7 

255.4 

236.1 
241.2 
249.8 
247.4 

0-2-15 

Differeru:eotAdjusted ;.··· •• 
Melin vS)'Compal'isom { 

(95%<::~I.Y; ··· p"Valul"l r 

0.2 -
-44.7 -
165.2 -
-24 .7 -

-0.2 -
-19.0 -
-66.8 -
42.7 -

-19.3 -
-14.2 -

-5.6 -
-8.0 -

0.993 
0.044 
0.023 
0.260 

0.997 
0.558 
0.027 
0.081 

0.491 
0.606 
0.772 
0.643 



Table 0-2-7. (Continued) 
Interaction Table for CD16 + 56 Cells (cells/rom3

) 

·. ~)~9PEL.3:RAlIl"CH ~SiAND d)MPARISONS]lYDlOXIN.CAmGoRY- AJ).'!USTED 
;'?_ (Dioxin CategOlY-by-IAfaimeAkohol History: Table 1940) 

o 
Drink-years 

. ·'::i:::·::::}r= . 
Dioxin Category 

Comparison 

Background RH 
LowRH 
High RH 
Low plus High RH 

> 0-40 Comparison 
Drink-years 

>40 
Drink-years 

Background RH 
LowRH 
High RH 
Low plus High RH " 

Comparison 

Background RH 
LowRH 
High RH 
Low plus High RH 

i:· 

~ 

20 

10 
4 
9 

13 

276 

98 
63 
72 

135 

103 

31 
27 
25 
52 

A~j,w~ 
Mean' -

235.5 

336.4 
204.3 
386.5 
317.6 

245.2 

241.5 
207.4 
217.8 
212.9 

243.5 

207.4 
240.8 
228.8 
235.0 

0-2-16 

Difference of Adjusted -
Mean vsc Comparisons 

(95% C.I:)" 

100.9 -
-31.2 -
151.0 -
82.1 -

-3.7 -
-37.8 -
-27.4 -
-32.3 --

-36.1 -
-2.7 --

-14.7 -
-8.5 --

0.105 
0.635 
0.026 
0.128 

0.824 
0.037 
0.121 
0.020 

0.170 
0.925 
0.615 
0.702 



Table 0-2-7. (Continued) 
Interaction Table for CD16 + 56 Cells (cells/mm3) 

e)MO»EL 3: RANCH HANDSAND COMPARISONS BY DIOXINCATEGOltYLA.DJUSTED 
.... . ..... . ... (Dioxin Categciry-by-Pbysical Activit:fIndex: Tablel9..10) / .. . .. 

Sedentary 

Moderate 

Very Active 

Dioxin Category 

Comparison 

Background RH 
LowRH 
HighRH 
Low plus High RH 

Comparison 

Background RH 
LowRH 
High RH 
Low plus High RH 

Comparison 

Background RH 
LowRH 
High RH 
Low plus High RH 

" Transformed from natural logarithm scale. 

D 

225 

76 
42 
69 

III 

85 

26 
21 
18 
39 

89 

37 
31 
19 
50 

Adjusted 
Mean" 
240.7 

236.6 
231.0 
241.1 
237.2 

265.8 

261.6 
157.1 
238.3 
190.4 

240.4 

233.9 
246.2 
212.9 
233.0 

l Diff~eof AdjUSted 
Mean vs. CompariSons 

(95%C.I.)C 

-4.1 -
-9.7 -
0.4 -­

-3.5 -

-4.2 -
-108.7 -

-27.5 --
-75.4 --

-6.5 --
5.8 -

-27.5 -
-7.5 -

b Slope and standard error based on natural logarithm of CD 16 + 56 cells versus log, dioxin. 

0.827 
0.660 
0.985 
0.823 

0.899 
<0.001 

0.449 
0.002 

0 .803 
0.836 
0.387 
0.753 

C Difference of means after transformation to original scale; confidence interval on difference of means not 
presented because analysis was performed on natural logarithm scale. 

d P-value is based on difference of means on natural logarithm scale. 

Note: Model 2: Low = 39-98 ppl; Medium = > 98-232 ppl; High = > 232 ppl. 
Model 3: RH = Ranch Hand. 

Comparison: Currenl Dioxin ,;; 10 ppl. 
Background (Ranch Hand): Current Dioxin ,;; 10 ppl. 
Low (Ranch Hand): Current Dioxin> 10 ppl, 10 ppl < Initial Dioxin ,;; 143 ppl. 
High (Ranch Hand): Current Dioxin> 10 ppt, Initial Dioxin> 143 ppl. 
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Table 0-2-8. 
Interaction Table for CD20 Cells (cells/mm3

) 

·a) MODEL b i RANCHHANDS VS. COMPARiSoNS { ADJUsmD 
... . (GitiuiH>y-Lifdi.iie. Alcohol Ifist,;,.y:TSbJe 19"11) .... 

iI· occupati~~ AJiL Difrerenceor 
Adjusted M..aas 

Sttatmn Category Group n Me&na (95% c.f!)' 

0 AU Ranch Hand 23 258.6 50.8 -
Drink-years Comparison 29 207.8 

>0-40 AU Ranch Hand 249 232.4 6.9 -
Drink-years Comparison 327 225.5 

>40 AU Ranch Hand 89 227.9 25.3 -
Drink-years Comparison JI9 202.6 

p-Viilne< 

0.144 

0.502 

0.116 

-----------------------------------------------------------------------------------------------
0 Officer Ranch Hand 9 298.2 121.8 -- 0.052 
Drink-years Comparison 7 176.4 

Enlisted Flyer Ranch Hand 4 242.0 9.1 -- 0.915 
Comparison 5 232.9 

Enlisted Ranch Hand 10 227.2 13.3 -- 0.779 
Groundcrew Comparison 17 213.9 

>0-40 Officer · Ranch Hand 104 221.2 15.1 - 0.325 
Drink-years Comparison 122 206.1 

Enlisted Flyer Ranch Hand 42 238.6 -15.5 -- 0.577 
Comparison 49 254.1 

Enlisted Ranch Hand 103 234.2 6.6 -- 0.677 
Groundcrew Comparison 156 227.6 

>40 Officer Ranch Hand 40 213.1 12.7 - 0.602 
Drink-years Comparison 44 200.4 

Enlisted Flyer Ranch Hand 17 219.9 11.1 - 0.752 
Comparison 29 208.8 

Enlisted Ranch Hand 32 244.1 45.8 -- 0.095 
Groundcrew Comparison 46 198.3 

0-2-18 
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Table 0-2-8. (Continued) 
Interaction Table for CD20 Cells (cells/mml) 

..•...... ·.· ........• · .. · .•.. i . b) MODa 2: RANcH HANDS -1NITJAL DIOXiN - AroUSTED 
. c. . ....... (Inm"l Di~Xin4y-Age: . Table 19 .. hj . . . . 

IDitiliIDioxio Cat~ SUDUIIlU·Y Statistics Analysis Results for ~(InitialDioxio) 
- ;:::;:'::~ 

.Initial Iii.~ 
. ,,;: 

., Adjusted 

. n,t . Mean' • 

Born~1942 Low 10 323.5 
Medium 29 249.7 
High 47 239.3 

Born < 1942 Low 54 190.1 
Medium 36 212.4 
High 24 218.1 

a Transformed from natural logarithm (X + 1) scale. 

Adjusted Slope 
(Std'~r)d 

-D.044 (0.049) 

0.053 (0 .047) 

. p-Valu~ . 

0.366 

0.260 

b Differeuce of means after transformation to original scale; confidence interval on difference of means not 
presented because analysis was performed on natural logarithm (X + I) scale. 

C P-value is based on difference of means on natural logarithm (X + I) scale. 

d Slope and standard error based on natural logarithm (X + I) of CD20 cells versus log, dioxin. 

Note: Model 2: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
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Table 0-2-9. 
Interaction Table for CD25 Cells (cells/mml) 

· .. t ~)MODFlJ- 3: RANCH HANDs ANDCOMl'AlUS()NS BY DIoXIN CA'IEGORY .··· ADJUSl'ED .... .'j ........... . (Dioxin Cat~ory-'by~Age Tabiel9-'12) ...... . 

'. si¥.li~l }} ....... DioxJ~ate'gory 
Born;;,: 1942 Comparison 

Born < 1942 

Background RH 
LowRH 
High RH 
Low plus High RH 

Comparison 

Background RH 
LowRH 
High RH 
Low plus High RH 

n 

183 

47 
21 
65 
86 

216 

92 
73 
41 

114 

Adjusied 
Mean~ ' 

270.1 

254. 1 
326.6 
265.7 
279.5 

268.4 

289.8 
249.4 
282.1 
260.7 

D,ifTecew:e of Adjusted 
MeaD ",S. Comparisons . 

(95%C;I.)b .. 

-16.0 --
56.5 -
-4.4 -
9.4 --

21.4-
-19.0 -
13.7 -­
-7.7 --

0.444 
0.083 
0.815 
0.584 

0.199 
0.257 
0.547 
0.612 

b) MODEL 3: RANcII HANDS AND COMPARISONS BYDIPXIN CATEGORY ~ ADJUSTED 
.. \ (Dioxin Category-by-Ottupation: T~ie 19-12) . 

;;. 

Stratum Dioxio. Category ... n }i: 

Officer Comparison 138 

Background RH 98 
LowRH 39 
High RH 6 
Low plus High RH 45 

Enlisted Flyer Comparison 74 

Background RH 13 
LowRH 25 
High RH 22 
Low plus High RH 47 

Enlisted Comparison 187 
Groundcrew 

Background RH 28 
LowRH 30 
High RH 78 
Low plus High RH 108 

Adjusted 
Mean" 

266.5 

276.3 
257.6 
454.0 
277.8 

284.0 

274.7 
245.8 
229.1 
237.8 

266.2 

285.8 
301.3 
274.4 
281.7 

0-2-20 

ni(r~eOrAdjusted 
Mea.. vs. Comparisons .. , 

(95~¥<;:.I.)b _ 

9.8 -
-8.9 -

187.5 -
11.3 -

-9.3 -
-38 .2 -
-54 .9 -
-46.2 -

19.6 -
35.1 -

8.2 -
15.5 --

0.560 
0.693 
0.006 
0.609 

0.817 
0.193 
0.062 
0.043 

0.458 
0.182 
0.631 
0.322 



Table 0-2-9. (Continued) 
Interaction Table for CD25 Cells (ceIIs/mm3

) 

· .•••••• c) MODEL 3: ••.• RANOiI HANDS AND COMPARISONS BY DIOXINCATEGOR'Y · •• •· . ADJUSTED 
.•. , Ii (Dioxin'i:;ategory-by-Lifdime Cigarette SmoldDg BNory: Table 1~1Z) 

Sti:atWJJ i. Dioxin C!ltegory 

o 
Pack-years 

Comparison 

Background RH 
LowRH 
HighRH 
Low plus High RH 

>0-10 Comparison 
Pack-years 

Background RH 
LowRH 
High RH 
Low plus High RH 

>10 Comparison 
Pack-years 

Background RH 
LowRH 
HighRH 
Low plus High RH 

n 

107 

44 
21 
27 
48 

113 

38 
25 
43 
68 

179 

57 
48 
36 
84 

Adjusted 
Meana 

240.8 

232.0 
238.7 
259.9 
251.8 

272.1 

256.0 
292.1 
258.0 
270 .1 

280.8 

322.0 
272.3 
290.6 
280.0 

0-2-21 

:OOr~;;fAdj~ 
Mean vs. Comparisons 

. .. (95% CI.)b . ..... . 

-8.8 -
-2.1 --
19.1 -
11.0 -

-16.1 --
20.0 -

-14.1 --
-2.0 --

41.2 -
-8.5 --
9.8 -
~.8-

0.664 
0.937 
0.466 
0.634 

0.495 
0.509 
0.532 
0.917 

0.060 
0.689 
0.688 
0.963 



Table 0-2-9. (Continued) 
Interaction Table for CD25 Cells (cells/mm3) 

p) .MODEL 3:. RANCH HANDS AND COMPARISONS BYDIOXINCATEGORY .• ·.·.AD.JUSTED 
•.. .. .. . (Dioxin Category-by,Lifetime McohoI:Hi.stoly: Table 19-12) .... . 

. 
Stratum.··· Dioxin Category D 

0 Comparison 20 
Drink-years 

Background RH 10 
LowRH 4 
High RH 9 
Low plus High RH 13 

>0-40 Comparison 276 
Drink-years 

Background RH . 98 
LowRH 63 
High RH 72 
Low plus High RH 135 

>40 Comparison 103 
Drink-years 

Background RH 31 
LowRH 27 
HighRH 25 
Low plus High RH 52 

AdiJ#ed • 
. MeaD" 

228.1 

284.9 
327.1 
437.0 
399.7 

270.1 

280.7 
258.6 
240.4 
248.7 

265.6 

256.0 
269.4 
298.1 
282.9 

0-2-22 

Differeneeof Adjusteil 
MeaD vs;ComparisoDs 

(95% C.I;),' 

56.8 --
99.0-

208.9 --
171.6 -

10.6 -
-11.5 -
-29.7 -
-21.4 -

-9.6 -
3.8 -

32.5 -
17.3 -

0.228 
0.151 
0.001 
0 .001 

0.499 
0 .519 
0.069 
0.106 

0.708 
0.888 
0.263 
0.422 



Table 0-2-9. (Continued) 
Interaction Table for CD25 Cells (celIs/mm3) 

~)MODEL 6: RANCH BANDS .s. CURRENT DIOXIN itIDJUsTEn 
X(Curreu( Dioxin-by4ifetime Cigarette Smoking History: Table 19-12) . 

i:{· c~t~=ryg,.aryi:~ 
Sti-atuJi / Dioxin,..n Mean' 

A;;;:.!~~Log, (djrrefit .DloXm+l) 

{Std!Error)d .{ . p-:Vlllue 

0 Low 36 240.9 -0.005 (0.034) 0.889 
Pack·yearS Medium 27 252.6 

High 31 243.1 

>0-10 Low 35 254.6 0.001 (0.029) 0.985 
Pack-years Medium 29 271.0 

High 42 251.5 

>10 Low 41 341.1 -0.041 (0.031) 0. 184 
Pack-years Medium 60 266.7 

High 43 291.4 

, Transformed from narural logarithm scale . 
.. 

b Difference of means after transformation to original scale; confidence interval on difference of means not 
presented because analysis was performed on narural logarithm scale. 

C P-value is based on difference of means on narural logarithm scale. 

d Slope and standard error based on natural logarithm of CD25 cells versus log, dioxin. 

Note: Model 3: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin> 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin> 10 ppt, Initial Dioxin> 143 ppt. 

Model 6: Low = ~ 46 ppq; Medium = > 46-128 ppq; High = > 128 ppq. 
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Table 0-2-10. 
Interaction Table for CD4-CD8 Ratio 

a) MODEL 1: RANCHHANns vs .. COMPARISONS- ADJUSTED .i 
,it·, (Group'by-PhysicaJ Activity ~TabJe 1"'13» )): 

, · ~j.tiOna1 
Stratum~Ory • 
Sedenlilry AlI 

Moderate AlI 

RDnch Hand 
Comparison 

RDnch Hand 
Comparison 

D 

201 
268 

66 
99 

1.515 
1.542 

1.658 
1.376 

~erence . ot: .. 
AdjDStedMeans 

(95%C.L)b 

-0.027 -

0.282 -

. p-ValueC 

0.651 

0.005 

Very Active AlI RDnch Hand 94 1.522 0.091 - 0.294 
______________________________ Co~~~ ______ 1~~ _____ ~:43~ _____________________________ _ 

Sedeutary Officer Ranch Hand 81 1.640 0.007 .- 0.950 
Comparison 79 1.633 

Enlisted Ayer Ranch Hand 31 1.455 -0.016 -- 0.906 
Comparison 51 1.471 

Enlisted Ranch Hand 89 1.442 -0.062 -- 0.461 
Groundcrew Comparison 138 1.504 

Moderate · Officer Ranch Hand 28 1.647 0.278 -- 0 .067 
Comparison 43 1.369 

Enlisted Ayer Ranch Hand 13 1.773 0.229 - 0.378 
Comparison 15 1.544 

Enlisted Ranch Hand 25 1.641 0.295 -- 0 .060 
Groundcrew Comparison 41 1.346 

Very Active Officer Ranch Hand 44 1.560 -0.042 -- 0 .755 
Comparison 51 1.602 

Enlisted Flyer Ranch Hand 19 1.598 0.379 - 0 .051 
Comparison 17 1.219 

Enlisted Ranch Hand 31 1.470 0.108 -- 0 .443 
Groundcrew Comparison 40 1.362 

a Transformed from narural10garithm scale. 

b Difference of means after transformation to original scale; confidence interval on difference of means not 
presented because analysis was performed on narural logarithm scale. 

C P-value is based on difference of means on narurallogarithm scale. 
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Table 0-2-11. 
Interaction Table for Double Labelled Cells: CD3 with CD25 (cells/mm3) 

aj MODEL.3:RANCHHANDSANDlcOMPARISoNS BY DIOXIN CATEG<>Ryc... ADJUSTED 
.. (Dioxin Cat;,go/Y-bY~.Pation: Tablel9-14) r( 

Stratum Dioxin Category :'n 

Officer Comparison 138 

Background RH 98 
LowRH 39 
High RH 6 
Low plus High RH 45 

Enlisted F1yer Comparison 74 

Background RH 13 
LowRH 25 
High RH 22 
Low plus High RH 47 

Enlisted Comparison 187 
Groundcrew 

Background RH 28 
LowRH 30 
High RH 78 
Low plus High RH 108 

Adjusted 
Mean' 
206.9 

216.9 
203.1 
385.0 
221.1 

224.3 

217.8 
188.4 
183.3 
186.0 

217.1 

236.6 
245.5 
222.5 
228.6 

0-2-25 

Differeoce of AdjUSted 
Mean vs. CompariSons 

. {9S% C.I.)~ 

10.0 -
-3.8 -

178.1 -
14.2 --

-6.5 -
-35.9 -
-41.0 -
-38.3 -

19.5 -
28.4 -
5.4 -

11.5 -

0.469 
0.838 
0.002 
0.438 

0.848 
0.139 
0.099 
0.046 

0.396 
0.211 
0.715 
0.393 



Table 0-2-11. (Continued) 
Interaction Table for Double Labelled Cells: CD3 with CD2S (cells/nunl

) 

b) MODEL 3: RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY - ADJUSTED 

- (Dioxin Ca1egory-by-Lifdime Cigarette SmokiDg History: TabJe 19-14) 

Difference of Adjusted 
Adjmted Mean vs. Comparisons 

Stratum Dioxin Category n Mean' (95% C.I.)b p-VaJuec 

0 Comparison 107 187.9 
Pack-years 

Background RH 44 183.9 -4.0 -- 0.813 
LowRH 21 181.3 -6.6 -- 0.762 
High RH 27 198.0 10.1 -- 0.638 
Low plus High RH 48 190.5 2.6 - 0 .874 

>0-10 Comparison 113 215.7 
Pack-years 

Background RH 38 205.9 -9.8 -- 0.626 
LowRH 25 234 .8 19.1 - 0.454 
High RH 43 207 .6 -8.1 -- 0.673 
Low plus High RH 68 217.2 1.5 -- 0.927 

>10 Comparison 179 223 .6 
Pack-years 

Background RH 57 257.0 33.4 - 0 .072 

LowRH 48 218.1 -5.5 -- 0.760 

High RH 36 234.8 11.2 -- 0.590 
Low plus High RH 84 225.1 1.5 -- 0 .918 
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Table 0-2-11. (Continued) 
Interaction Table for Double Labelled Cells: CD3 with CD25 (cells/mm3

) 

)c)~ODEL3:RANtm HANDS AND CO:MPAlUSONSBY DIOXIN CATEGORY -ADJUSTED t< 
"" ¢ioxin Category-by.fifdime Akohol 'HistorY: Table 19-14) """ 

~ ;:f!\: i 

Dioxin Clitegory 

0 Comparison 
Drink-years 

Background RH 
Low RH 
High RH 
Low plus High RH 

>().4() Comparison 
Drink-years 

Background RH 
Low RH 
High RH 
Low plus High RH 

>40 Comparison" 
Drink-years 

Background RH 
Low RH 
High RH 
Low plus High RH 

11 

20 

10 
4 
9 

13 

276 

98 
63 
72 

135 

103 

31 
27 
25 
52 

~:; 

Adjusted 
Mean" 

172.6 

245.8 
266.7 
335.3 
312.4 

215 .2 

223 .7 
202.4 
189.9 
195.7 

210.1 

203.4 
219.0 
245.6 
231.4 

0-2-27 

" Differeru:eiif AdjUsted 
Mean vs. Comparisons 

(95%C.I.)~ 

73.2 --
94.1 -

162.7 -
139.8 --

8.5 -­
-12.8 --
-25.3 --
-19.5 --

~.7 --
8.9 --

35.5 -
21.3 --

0.070 
0.103 
0.001 
0.001 

0.522 
0 .388 
0 .067 
0.078 

0.757 
0 .699 
0.155 
0.246 



Table 0-2-11. (Continued) 
Interaction Table for Double Lab~ed CelIs: CD3 with CD25 (celIs/mm3) 

"d) M6DEL 6: RANCH1IANDS> cUR'RENT DIOXIN "7 ADJUSi:En 
(emTent Dioxin'by-lifetime Cigarette SmokioglliStory:Tablei9".14) . 

C~entDioxinCategoryStmunarJiStatistks IAna'ysiSJlesillts for,:Logi(CiliTeut.Dioxin+ 1) . 

.
•. • •• Strat· . um··.· ••• ·•·•.••...•...••....... current Adjusted Dioxin n Vi Mean~ 

0 Low 36 185.8 
Pack-years Medium 27 191.1 

High 31 179.8 

>0-10 Low 35 197.2 
Pack-years Medium 29 219.2 

High 42 198.4 

>10 Low 41 271.4 
Pack-years Medium 60 214.0 

High 43 235.9 

a Transformed from natural logarithm scale. 

AdjUsted Slope 
(Std;.Error)1 

..Q.013 (0.036) 

0.001 (0.031) 

..Q.043 (0.033) 

p-Value 

0.712 

0.988 

0.196 

b Difference of means after rransformation to original scale; confidence interval on difference of means not 
presented because analysis was performed on natural logarithm scale. 

C P.value is based on difference of means on natural logaritbm scale. 

d Slope aod standard error based on natural logarithm of CD3 with CD25 cells veIliUS log, dioxin. 

Note: Model 3: RH = Ranch Hand. 
Comparison: Current Dioxin ,;; 10 ppl. 
Background (Ranch Hand): Current Dioxin ,;; 10 ppl. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ,;; 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin> 143 ppl. 

Model 6: Low = ,;; 46 ppq; Medium = > 46-128 ppq; High = > 128 ppq. 
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Table 0-2-12. 
Interaction Table for Double Labelled Cells: CD4 with CDS 

(Zero vs. Nonzero) 

11) MODEL 2: . RANcHHANDS - xNriIAL.DIt):XtN- ADJUS-IEJ). 
..... (loitiliIDioxin-by-Race: Table 19-'16) ' .' 

.~ Dioxin Catl!gOry SunmlaijStatistics . Analysis Results foi-Logi (IDitial Dioxin) 

Ailjust~'RdativeRisk. \!/ .~ rI ...•.. ·:.~. i l) P~ce:t 
Black 

Non-Black 

Low 
Medium 
High 

Low 
Medium 
High 

5 
2 
5 

59 
63 
66 

20 .0 
0.0 
0 .0 

11.9 
7.9 

15 .2 

"'(9S%C,I;)' .. . ··p-v,ffi;j; 

1.00 (0.70,1.43) 0.982 

b) MODEL 2: RANCH HANDS - INlTIALDIOXIN- ADJUS1'ED 
(lii;tial Dioxin4.j!.ciurent Cigarette SmokingiTable 19-16) ...•. 

. . . 

.. ' ~~Dioxing!lJrl:'!ry SlImmary§tatistics.{ 

"'Ii i ' ~ii!4j PetteDt 
Stratum;. . DioxiD. .n Zero 

Anal;;.isResults fOt:~.(IliitialJ)ioxin) 
. Adj='Relative Ri1iLr ...... . ......... . 

(95% C.I.)' . . ~Valne 

O-Never Low 15 13.3 0.86 (0.46,1.59) 0.626 
Smoked Medium 10 10.0 

High 23 13.0 

O-Former Low 42 14.3 0.91 (0.55 ,1.50) 0.713 
Smoker Medium 38 10.5 

High 26 19.2 

>0 Low 4 0.0 5.15 (0.73,36.17) 0.099 
CigaretteslDay Medium 10 0.0 

High 16 12.5 

>0-20 Low 3 0.0 
CigaretteslDay Medium 7 0 .0 

High 6 0.0 

, Relative risk for a twofold increase in initial dioxin. 

--: Adjusted relative risk, confidence interval, and p-value not presented due to the sparse number of 
abnormalities. 

Note: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
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Table 0-2-12. (Continued) 
Interaction Table for Double Labelled Cells: CD4 with CDS (cells/mm3) 

(Nonzero Measurements) 

·"":' ..... ;: [\ ,,\';C) MODEL2:.: .... RANCH~HANDS;: .. ::::: INIi1AI;·DIoXIN .. ·':::.:::-'ADJUsiED ,:;:;(? .. 
... ... ····lIt ... ? tiruwliDloXin-by~Liretiol;A.koboi.llistor);;T.bki9-1~ n?·· 

• Tnmal Dioxin Category SmnmaryStatistics ' 
>;? ·c.>, i;: Adjusi~ . 

~;.;;..;; . • .•.•.••••• ~;;:;~ n ... Mear 

o Drink-years 

>~ Drink­
years 

>40 Drink­
years 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

2 
3 
5 

40 
39 
40 

14 
18 
16 

a Transformed from natural logarithm scale. 

27.6 
25.9 
30.9 

25 .6 
28.0 
25.7 

29.4 
26.1 
30.2 

ADaIYSis RtiSiilis for Log, (Initial DioXin) 
A~j~s~ ··V 

(Std:'Error}b p-Value 

0.066 (0.134) 0.625 

0.D28 (0.045) 0.532 

'{).D38 (0.075) 0.616 

b Slope and standard error based on natural logarithm of CD4 with CD8 versus log, dioxin. 

Note: Analysis based on measurements above 0 cells/mm" only. 
Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
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Table 0-2-12. (Continued) 
Interaction Table for Double Labelled Cells: CD4 with CDS (cells/mm3) 

(Nonzero Measurements) 

Born 2: 1942 Comparison 159 30.3 

Background RH 38 30.4 0.1 -- 0.975 
LowRH 20 39.7 9.4 -- 0.089 
High RH 55 28.9 -1.4 - 0.649 
Low plus High RH 75 31.5 1.2 -- 0.695 

Born < 1942 Comparison 201 33.5 

Background RH 88 37.7 4.2 -- 0. 180 
LowRH 65 27.1 -6.4 -- 0.027 
High RH 40 30.7 -2.8 -- 0.466 
Low plus High RH 105 28.4 -5.1 -- 0.044 
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