
Table 0-2-12. (Continued) 
Interaction Table for Double Labelled Cells: CD4 with CDS (cells/mm3) 

(Nonzero Measurements) 

e) .MODEL 3: RANCH BANDS AND COMPARISONS BY DIOXIN CATEGORY - AOOUSTED 
..i .. .!\ .. >iI (i)ioxin Category-by~~ce; \ Table19-1fi)f. . ··Yl 

"'"":::' ::::J\: 
Stratum Dioxin Category II 

Black Comparison 15 

Background RH 5 
LowRH 5 
High RH 7 
Low plus High RH 12 

Non-Black Comparison 345 

Background RH 121 
LowRH 80 
High RH 88 
Low plus High RH 168 

AdjJsted 
Mean" 
46.2 

20.7 
25.4 
32.5 
29.3 

28.6 

32.5 
26.8 
27.0 
26.9 

0-2-32 

DiIT~reIlCILof AdjusUd· 
Mean Vs)Com:Par;SODs 

. (95% C:I.)b 

-25.5 -
-20.8 -
-13.7 -
-16.9 -

3.9 -
-1.8 -
-1.6 -
-1.7 -

0.021 
0.083 
0.249 
0.078 

0.087 
0.434 
0.476 
0.328 



Table 0-2-12. (Continued) 
Interaction Table for Double Labelled Cells: CD4 with CDS (cells/mm3) 

(Nonzero Measurements) 

(t> .MODEJ.,3! RANcH HANDS 'ANn COMPARISONS BY DIOXw CA-tEGoRY? AruusTEn 
... .. . ···· (DiD:xiII :Category-by-Occupa~D: Table 19-16) ;. . ... 

Officer Comparison 

Background RH 
LowRH 
High RH 
Low plus High RH 

Enlisted Flyer Comparison 

Enlisted 
Groundcrew 

Background RH 
LowRH 
High RH 
Low plus High RH 

Comparison 

Background RH 
LowRH 
High RH 
Low plus High RH 

a Transformed from natural logarithm scale. 

D 

127 

89 
34 
5 

39 

71 

12 
23 
21 
44 

162 

25 
28 
69 
97 

Adjust~ 
. Mean' 

32.4 

31.7 
27.2 
29.5 
27.5 

30.3 

35.8 
29.9 
32.1 
30.9 

31.9 

43.5 
29.9 
29.5 
29.6 

Difference. orAdjusted 
MeaIFVs. Comparisohs .· 

. (95% C.i;)b .... 

.{J.7 -
-5.2 -
-2.9 -
4.9 -

5.5 -
.{J.4 -
1.8 -
0.6 -

11.6 -
-2.0 -
-2.4 -
-2.3 -

;:,." 

p-ValUee 

0.020 
0.083 
0.249 
0.078 

0.087 
0.434 
0.476 
0.328 

0.033 
0.632 
0.427 
0.392 

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. 

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

Note: Analysis based on measurements above 0 cells/mm' only. 
Model 3: RH = Ranch Hand. 

Comparison: Current Dioxin S; 10 ppl. 
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 ppl. 

0-2-33 



Table 0-2-13. 
Interaction Table for Double Labelled Cells: CD3 with CD16+S6 

(Zero vs. Nonzero) 

a) MODEL.2:RANCRHANDS-lNrnAL DIOXIN - . 
..... (IiililaI Dioxin-by-Occupatwn:Table19-17) . 

. . InitialDioxin Category SlImmary Statistics Analysis R~ for Logz.{IDitial Di<>xin) 

Officer 

Enlisted Flyer 

Enlisted 
Grouuderew 

... Initial ·. 
DiOxin 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 

}Percent 
Zero 

31 3.2 
13 0.0 
1 0.0 

16 6.2 
20 0.0 
12 0.0 

17 0.0 2.30 (1.01,5.24) 
34 2.8 
59 0.2 

·} b) MO:DEL4: RANCH HANDs - CURlu:Nr DIOXIN - ADJUSTE:D 
(Current Dioxin-by~l'hYsical Activity Index: Table 19-17) ... 

0.048 

~i~~egory Summary .~AnalY~llfSolts [""Log, (Cm;remDiCQ;in+l) 

1 ·} .. )i. ~= Adj~:~;:~ ;t p-Value 
Sedentary 

Moderate 

Very Active 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

n 

63 
51 
78 

22 
21 
22 

31 
35 
21 

Percent 
Zero 

0.0 2.62 (1.45,4.76) 0.002 
2.0 
7.7 . 

4.5 0.93 (0.44,1.97) 0.845 
9.5 
4.5 

6.5 0.22 (0.03,1.89) 0.169 
0.0 
0.0 

0-2-34 



Sedentary 

Moderate 

Very Active 

Table 0-2-13. (Continued) 
Interaction Table for Double Labelled CeUs: CD3 with CD16+56 

(Zero vs. Nonzero) 

. 5: RANCH HANDS­
(CUrrent DioDn-by"PhySical Activity 

.,.,." ... 

. n ii P~ceut 
Low 64 0.0 
Medium 54 1.9 
High 74 8.1 

Low 19 5.3 
Medium 25 4.0 
High 21 9.5 

Low 29 6.9 
Medium 37 0.0 
High 21 0.0 

2.59 (1.44,4.64) 

1.04 (0.54,2.00) 

0.39 (0.08,1.84) 

0.001 

0.900 

0.233 

,Ckreat Dioxin Categ'Ol-ySummary Statistics Analysis Resu1tSlfOr Log, (~;Proxin+ 1) 

Sh"ltim 
Current 
Dioxin 

Sedentary Low 
Medium 
High 

Moderate Low 
Medium 
High 

Very Low 
Active Medium 

High 

n 

64 
54 
74 

19 
25 
21 

29 
37 
21 

~Pen:ent 
'Zero 

0.0 
1.9 
8.1 

5.3 
4.0 
9.5 

6.9 
0.0 
0.0 

a Relative risk for a twofold increase in initial dioxin. 

b Relative risk for a twofold increase in current dioxin. 

Adjosted,ReJative :Risk 
(95%;(:"r;)b 

2.45 (1.35,4.46) 

0.98 (0.50,1.92) 

0.3790.08,1.73) 

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

· ..... t ~~alne 
0.003 

0.953 

0.206 

Model 4: Low = ,;; 8.1 ppt; Medium = > 8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = ,;; 46 ppq; Medium = > 46-128 ppq; High = > 128 ppq. 

0-2-35 



Sedentary 

Moderate 

Very Active 

Table 0-2-14. 
Interaction Table for TLC (cells/mm3) 

(Continuous) 

a) MODEL 2: RANCH lIANDS~ 'INlTIAL DIOXIN - ADJUSlED 
~Dioxin-lJY;,Pbysica! Activity .JndeXf ,Table ~9-18) ••• ;.: 

AnaiysisResuIts for fog, {Inifu.I Dioxin) 

Low 25 
Medium 39 
High 50 

Low 14 
Medium 14 
High 11 

Low 25 
Medium 14 
High 11 

2,202.8 
2,127.4 
2 ,046.0 

1,771.2 
1,925.9 
2,588.2 

2,086.7 
1,934.1 
1,785.0 . 

0-2-36 

Ad,lostedSJope 
(Std; EmIr)b 

-0.033 (0.031) 

0.124 (0.051) 

-0.063 (0.044) 

p"Value 

0.288 

0.017 

0.150 



Table 0-2-14. (Continued) 
Interaction Table for TLC (cells/rom3

) 

(Continuous) 

.···' bj .MODEL):RANCHHANDSAND CoMPARISONs.BY DIOim CATEGoRY .······ ADJUsrED ....... / 
.. .... ... ..... .. ... ... . ..... (Dioxin CategOlj-by.Age! Tabre lit:18) \( ............ ' 

;,.-"-:: . 
";:;:.> . 

Born « 1942 

Born < 1942 

Dioxin .Catt!g(Jry 

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. 

. •. Adjusted 
n .}·. Mean' ·· 

183 

47 
21 
65 
86 

217 

93 
74 
41 

115 

2,041.1 

1,958.0 
2,214.7 
2,106.7 
2,132.6 

2,013.1 

2, 120.7 
1,926.7 
1,959.4 
1,938.3 

I>Hierence of Adjusted . 
Mea.. YS. COlllparisons . 

(9S%Cjl:Y . 

-83.1 --
173.6 -
65.6 -
91.5 -

107.6 -
-86.4 -
-53.7 -
-74.8 -

b Slope and standard error based on naturallogaritbm of TLC versus log2 dioxin. 

0.439 
0 .283 
0.502 
0.308 

0 .200 
0.324 
0 .630 
0.321 

, Difference of means after transformation to original scale; oonfidence 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 ppt; Medium = > 98-232 ppt; High = > 232 ppl. 
Model 3: RH = Ranch Hand. 

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

0-2-37 



Table 0-2-15. 
Interaction Table for IgA (mg/dl) 

t ;i) MODELS; RANCH HANDS AND COMPAlUSONSBY DIOXIN·CATEGORY.,- ADJUSTED 
.J.;); .•. ·.. (Dioxiil Cai.g.,..y~y-Race: Tablel9-I9}\ 

DioxiilCJiltegory 

Black Comparison 

Non-Black 

Background RH 
LowRH 
HighRH 
Low plus High RH 

Comparison 

Background RH 
LowRH 
High RH 
Low plus High RH 

a Transformed from narurallogarithm scale. 

11 

55 

14 
23 
13 
36 

996 

353 
233 
242 
475 

.. 

Adjusted 
Mean' 

225.7 

204.3 
292.6 
234.3 
270.0 

218.7 

217.7 
207.0 
216.2 
211.6 

Difference'of AdjustciJ V 
Meanvs. Comparisons 
.. (95% C.I.}b 

-21.4 -
66.9 -
8.6 -

44.3-

-1.0 -
-11.7 -
-2.5 -
-7.1 -

0.461 
0.020 
0.787 
0.063 

0.875 
0.095 
0.730 
0.199 

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

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

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ,,; 10 ppt. 
Background (Ranch Hand): Current Dioxin ,,; 10 ppt. 
Low (Ranch Hand): Current Di~xin > 10 ppt, 10 ppt < Initial Dioxin ,,; 143 ppt. 
High (Ranch Hand): Current Dioxin> 10 pPt, Initial Dioxin> 143 ppt. 

0-2-38 



Table 0-2-16. 
Interaction Table for IgG (mg/dI) 

MODEL 3: RANCH HANDS AND BY DIOXIN CATEGORY""': ADJUSTED 

Diffa-enCe of 
.. Adjusted Mean vs. Comparisons , . 

~ Diom. Category n Mean' .·. {9S% CI.)b . .p-VaIuec 

Officer Comparison 395 1,127.8 

Background RH 233 1,121.4 -6.4 -- 0.754 
LowRH 101 1,077.4 -50.4 -- 0.061 
HighRH 9 897.4 -230.4 - 0.002 
Low plus High RH 110 1,061.4 -66.4 -- 0.010 

Enlisted Flyer Comparison 172 1,142.6 

Background RH 39 1,079.1 -63.5 - 0.141 
LowRH 54 1,072.5 -70.1 -- 0.063 
High RH 53 1, 117.3 -25.3 -- 0.514 
Low plus High RH 107 1,094.7 -47.9 -- 0.109 

Enlisted Comparison 468 1,152.5 
Groundcrew 

Background RH 92 1,140.9 -11.6 - 0.688 
LowRH 98 1,171.1 18.6 - 0.509 
High RH 189 1,145.2 -7 .3 - 0.736 
Low plus High RH 287 1,154.0 1.5 - 0.937 

a Transformed from natural logarithm scale. 

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

, P-value is based on differences 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. 

0-2-39 



Table 0-2-17. 
Interaction Table for IgM (mg/dl) 

a) MQDEL 1; RANCRHANDS vS; COMPAlUSONS.". ADJUsrED 
(~op-bY~; 'TliliIe 19-21) .... ..; 

i &e~~troriaI . 
'StOItuin . Category 

Black AU 

Gt'oup 

Ronch Hand 
Comparison 

o 

55 
73 

Adjiisted 
Mean" 

79.6 
98.7 

Difference oL ',·' 
Adj~edM""';; 

(95%CL)b 

-19.1 -

p-ValueC 

0.027 

Non-Black AU Ronch Hand 871 106.1 -0.1 - 0.986 
Comparison 1,173 106.2 

----------------------------------------------------------------------------------------------
Black Officer Ranch Hand 7 71.9 ..(l.8 - 0.969 

Comparison 6 72.7 

Enlisted Flyer Ranch Hand 10 78.7 -31.0 - 0.135 
Comparison 15 109.7 

Enlisted Ranch Hand 38 81.2 -17.9 - 0.088 
Groundcrew Comparison 52 99.1 

Noo-Black Officer Ranch Hand 356 107.1 0.9 - 0.831 
Comparison 479 106.2 

Enlisted Flyer Ranch Hand 147 103.0 -7.5 - 0.243 
Comparison 185 llO.5 

Enlisted Ranch Hand 368 106.5 1.8 - 0.632 
Groundcrew Comparison 509 104.7 

0-240 



Table 0-2-17. (Continued) 
Interaction Table for IgM (mgId1) 

X'\ I I!) MODEL 1: RANCH HANDS VS. COMPARISONS -ADJUSTED " 
.. (Group-by-PbysicaJ Activity IDdex: TabJe 19-Zl) 

Sedenfllry AU 

Moderate AU 

· .•• ·Group 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

.n 

531 
700 

165 
235 

93.4 
100.1 

96.6 
98.0 

' DifI"~@~ ) . 
Adjosted'MeanS ' 
i.> (95%c,i)b p-Valueo 

-6.7 - 0.026 

-1.4 - 0.795 

Very Active All Ranch Hand 230 106.2 11.8 - 0.013 
Comparison 311 94.4 

-----------------------------------------------------------------------------------------------
Sedentary Officer Ranch Hand 189 95.1 -7.6 - 0.150 

Comparison 238 102.7 

Enlisted Flyer Ranch Hand 87 87.4 -15.1 - 0.037 
Comparison 125 102.5 

Enlisted Ranch Hand 255 94.1 -3.3 -- 0.442 
Groundcrew Comparison 337 97.4 

Moderate Officer Ranch Hand 72 98.1 4.2 - 0.604 
Comparison 107 93.9 

Enlisted Flyer Ranch Hand 33 100.7 -5.3 - 0.698 
Comparison 35 106.0 

Enlisted Ranch Hand 60 92.8 .7.1 -- 0.414 
Groundcrew Comparison 93 99.9 

Very Active Officer Ranch Hand 102 103.9 12.0 - 0.085 
Comparison 140 91.9 

Enlisted Flyer Ranch Hand 37 105.4 4.6 -- 0.721 
Comparison 40 100.8 

Enlisted Ranch Hand 91 108.9 13.8 - 0.068 
Groundcrew Comparison 131 95.1 

0-2-41 



Table 0-2-17. (Continued) 
Interaction Table for IgM (mg/dl) 

c) M()DEL\k RANCHiHANDSANDCOMPARISONS BY DIOXIN CATEGORY ~iADJUSTED c' (DioimCategOry-llY-Physical Activity Index: .TabIel~21) .. 

Sedentary 

Moderate 

DioxiDCategory 

Comparison 

Background RH 
LowRH 
High RH 
Low plus High RH 

Comparison 

Background RH 
LowRH 
High RH 
Low plus High RH 

Very Active Comparison 

Background RH 
LowRH 
High RH 
Low plus High RH 

... 
574 

193 
139 
164 
303 

195 

70 
51 
39 
90 

266 

102 
63 
48 

111 

. Adjusted 
Mean" 

99.3 

93.3 
93.2 
92.0 
92.5 

96.9 

110.9 
83.8 
94.0 
88.1 

92.4 

99.5 
118.1 
107.2 
113.3 

0-2-42 

DiffereDce or Adjusted ".' 
Meanvs: :Comparisons ... 

(95% C.I:)b ,p-Value<; 

-6.0 -
-6.1 -
-7.3 --
-6.8 -

14.0 -
-13.1 -

-2.9 -
-8.8 -

7.1 --
25 .7 -
14.8 -
20.9 --

0.173 
0 .220 
0.115 
0.069 

0.077 
0.092 
0.753 
0.171 

0.246 
0.001 
0.083 
0.001 



Table 0-2-17. (Continued) 
Interaction Table for IgM (mg/dl) 

\? d) MOOEL4: RANCI:[HANDS c....,CURRENT DIOXIN~ADJUSTED ...•••..••...•.••..••.•.•..•..•.•.•.•.•.•.••.•••.. 
.. "1 : (CUn-enLDimdifbY~:AIcohol Use Tablel9-'2If . 

0-1 Low 223 89.5 0.019 (0.014) 0.176 
DrinkslDay Medium 218 90.0 

High 239 93.3 

>1-4 Low 58 120.9 -0.091 (0.037) 0.016 
DrinkslDay Medium 71 115.4 

High 44 84.0 

>4 Low 7 83.8 -0.168 (0.126) 0.213 
DrinkslDay Medium 3 178.6 

High 6 49.8 

a Transformed from natural logarithm scale. 

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. 

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

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

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

0-2-43 



Table 0-2-18. 
Interaction Table for Lupus Panel: Antinuclear Antibody (ANA) 

}!i1,,)M;OD1)lI; 3, \RAN<.;HHANDSAIiIDCOMPARJ'SONS BYj)ioXIN CAniGQRY::"· ADibsiEn 
/.;/; (riioxfuCategOiy.,by,LifetimeAJc.obolHist.lry: TablelC)l~2) ••• 

Sfratum ::~: 

0 
Drink-years 

>0-40 
Drink-years 

>40 
Drink-years 

.••. Dioxin Category ··D 

Comparison 53 

Background RH 20 
LowRH 15 
High RH 23 
Low plus High RH 38 

Comparison 701 

Background RH 255 
LowRH 167 
HighRH 162 
Low plus High RH . 329 

Comparison 279 

Background RH 86 
LowRH 68 
High RH 63 
Low plus High RH 131 

Pet:Ceot 
l'r.esent 

17.0 

10.0 
20.0 
13.0 
15.8 

17.0 

15.3 
1704 
ILl 
14.3 

16.8 

1704 
704 

ILl 
9.2 

Adjusted ReJativE:Risk 
(95% C:I.)~ . . 

0.58 (0.II,2.96) 
Ll8 (0.27,5.10) 
0.80 (0.19,3.30) 
0.95 (0.30,2.97) 

0.80 (0.54,1.20) 
0.97 (0.62,1.52) 
0.71 (0041,1.21) 
0.85 (0.58,1.23) 

0.96 (0.50,1.84) 
0.38 (0.15,1.01) 
0.70 (0.30,1.64) 
0.52 (0.27,1.03) 

b) .MODEL4! RANCRHANDS •. ·····~~OXIN -~ 
....... '. (curtiniDio:dn-by4blceiTablel9-22) ............... " 

. CUrrent Dioxin' Category Srnnm';; Statistics 

.s~fum ~: ··· •. Z~iI 
Black Low II 27.3 

Medium 21 9.5 
High 17 0.0 

. NOD-Black Low 275 1604 
Medium 267 15.0 
High 268 11.6 

0-2-44 

Adjusted Reiative .R'l,;ic 
. (~5% C.I.)~·I 

0.34 (0.12,0.91) 

0.97 (0.84,Ll2) 

p-VaJue 

0.509 
0.827 
0.756 
0.931 

0.281 
0.898 
0.206 
0.388 

0.913 
0.053 
00411 
0.060 

·'p.-Valne .• 

0.032 

0.713 



Table 0-2-18. (Continued) . 
Interaction Table for Lupus Panel: Antinuclear Antibody (ANA) 

c) MODEL 4: RANCH HANDS - CURRENT DIOXIN - ADJUSTED" 
(CurreDtDioxiJt.by-Lifetime Alcohol HistorY! Table 19-1Z)' . 

Summary Statistics RfsuIts for Log. Dioxin + 1) 
<: 

.· Pa-cent 
n ,Present 

0 Low 17 S.9 1.11 (0.69,1.79) 0.663 
DrinkslDay Medium 18 16.7 

High 23 17.4 

>0-40 Low 201 16.4 0.97 (0.82,LlS) 0.729 
DrinkslDay Medium 193 17.1 

High 190 10.S 

>40 Low 68 20.6 0.83 (0.61,Ll3) 0.230 
DrinkslDay Medium 77 7.8 

High 72 9.7 

d) MODELS: 

.,". 
+1) 

Curreut 
Dioxin n . p-:Valne 

Black Low 12 25.0 0.36 (0.IS,O.89) 0.027 
Medium 22 9.1 
High IS 0.0 

Non-Black Low 278 IS.1 0.99 (0.88,Ll2) 0.8S6 
Medium 264 16.3 
High 268 11.6 

RANCH HANDS- CURRENT DIOXIN - ADJUSTED {.·· 
Alcohol Bistm:y~. Table 19-22) 

. CategorySunuDary~ 
Cwi.;at ··· &cenI '· 
Dioxin n Present 

0 Low 18 ILl 1.07 (0.71,1.61) 0.741 
Drink-years Medium 14 21.4 

High 26 11.5 

>0-40 Low 203 IS.3 0.99 (0.86,LlS) 0.921 
Drink-years Medium 198 17.2 

High 183 11.5 

>40 Low 69 17.4 0.87 (0.69,LlO) 0.246 
Drink-years Medium 74 10.8 

High 74 9.5 

0-2-45 



Table 0-2-18. (Continued) 
Interaction Table for Lupus Panel: Antinuclear Antibody (ANA) 

,-;-: 

f) MODEL.t;: RANCaHANDS -' cu:RRENT.i8:0XlN - ADJUSTEDt'i > (CiD¥entDioxin-by-Race: Tablel9.c22) 
\ \~D.ioXin CategorySumulky Statistics Analysis Results for Log, (curientDioxiD +1) 

Black 

Non-Black 

CUlTmt 
"Dioxin ·n 

Low 12 
Medium 22 
High 15 

Low 277 
Medium 264 
High 268 

"" p~ 
Present 

25.0 
9.1 
0.0 

15.2 
16.3 
11.6 

Adj~Wve~ it 
. (95%C.L)b 

0.36 (0.15,0.88) 

0.96 (0.85,1.10) 

g}MODEL 6: RANCBlIANDS ~ CUJ.tREl'IT pJoXIN -;- ADJUS'fED 
(Cun-eutDioxiD-by~Lifetime Alcohol Histoty: :rabbi 19~22) .\ 

0.026 

0.591 

~t DioXin Cat~ S~ Statistics . AruilySisiResuJts for'~ (CufrentDioxin +1) 
Sh-an:l. t ~= ..... "~. ~~= ; Adj't:~:;: Risk p-Value 

o 
Drink-years 

>0-40 
Drink-years 

>40 
Drink-years 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

18 
14 
26 

202 
198 
183 

69 
74 
74 

11.1 
21.4 
11.5 

15.3 
17.2 
11.5 

17.4 
10.8 
9.5 

a Relative risk and confidence interval relative to Comparisons. 

b Relative risk for a twofold increase in current diom. 

Note: Model 3: RH = Ranch Hand. 
Comparison: Current Diom :5: 10 ppl. 

1.05 (0.70,1.57) 

0 .96 (0.83 ,1.13) 

0.85 (0.67 ,1.08) 

Background (Ranch Hand): Current Diom :5: 10 ppt. 

0 .830 

0.645 

0.193 

Low (Ranch Hand): Current Diom > 10 ppt, 10 ppt < Initial Diom :5: 143 ppt. 
High (Ranch Hand): Current Dioxin> 10 ppt, Initial Dioxin> 143 ppt. 

Model 4: Low = :5: 8.1 ppt; Medium = > 8.1·20.5 ppt; High = > 20.5 ppt. 
Models 5 and 6: 'Low = :5: 46 ppq; Medium = > 46-128 ppq; High = > 128 ppq. 

0-2-46 



Table 0-2-19. 
Interaction Table for Lupus Panel: Thyroid Microsomal Antibody 

".- ·,.:{t a) MODEL 1: RANCH BANDS VS. COMPAItJ:SONS - ADJUSTED 
n J.:))., .... (GrouP"l>y~urrent¢igarette SIo;okiDg:;i.'atile 19-23) 

-;, .. ,.,::;.: .. ;.~ . : ,i;> Occupatk;riai P~t AlIi" Rdativ'; ,,;:;},::,,,,:,'-"::,= 

Sirat~ Category .{ironp n PreSent Risk· (95% C.L) ' p-Y>ilue 

O-Never AU Ranch Hand 245 2.0 0.49 (0.18,1.40) 0.184 
Smoked Comparison 343 4.1 

O-Fonner AU Ranch Hand 422 5.2 1.85 (0.97,3.51) 0.060 
Smoker Comparison 604 3.0 

>0-20 AU Ranch Hand 151 3.3 2.93 (0.56,15.34) 0.204 
Cigarettes/Day Comparison 187 1.1 

>20 AU Ranch Hand 97 8.2 
Cigarettes/Day Comparison 109 0.0 
-----------------------------------------------------------------------------
O-Never Offi= Ranch Hand 131 1.5 0.49 (0.16,1.49) 0.208 
Smoked Comparison 188 4.8 

Enlisted Flyer Ranch Hand 24 4.2 0.78 (0 .14,4.42) 0.776 
Comparison 26 0.0 

Enlisted Ranch Hand 90 2.2 0.48 (0.14,1.60) 0.231 
Groundcrew Comparison 129 3.9 

O-Former Offi= Ranch Hand 175 4.0 1.74 (0.74,4.08) 0.204 
Smoker Comparison 234 2.6 

Enlisted Flyer Ranch Hand 82 6.1 2.77 (0.67,11.50) 0.160 
Comparison 106 2.8 

Enlisted Ranch Hand 165 6.1 1.71 (0.74,3.95) 0.209 
Groundcrew Comparison 264 3.4 

>0-20 Officer Ranch Hand 34 5.9 2.67 (0.43,16.40) 0.289 
CigaretteslDay Comparison 34 2.9 

Enlisted Flyer Ranch Hand 24 4.2 4.26 (0.54,33.85) 0.171 
Comparison 46 0.0 

Enlisted Ranch Hand 93 2.2 2.63 (0.48,14.39) 0.266 
Groundcrew Comparison 107 0.9 

>20 Officer Ranch Hand 19 21.1 
CigaretteslDay Comparison 28 0.0 

Enlisted Flyer Ranch Hand 24 0.0 
Comparison 21 0.0 

Enlisted Ranch Hand 54 7.4 
Groundcrew Comparison 60 0.0 
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Table 0-2-19. (Continued) 
Interaction Table for Lupus Panel: Thyroid Microsomal Antibody 

\{ ··········· i»MODEL It' ~CH.8:A:NnSVS. cOMPARISONS ......:.ADJUs:rED· 
(Group-by .. CurreoCAJcohoJ .USe: Table 19-D) 

0-1 
DrinkslDay 

>1-4 
Drinks/Day 

>4 
DrinkslDay 

0-1 
DrinkslDay 

>1-4 
DrinkslDay 

>4 
DrinkslDay 

Occupatiooal Perceat ·) 
Category ··.·. n PreSent 

All RmlchHand 715 4.9 
Comparison 989 2.8 

All Rmlch Hand 182 2.2 
Comparison 214 2.3 

All Rmlch Hand 18 5.6 
Comparison 40 2.5 

Officer Ranch Hand 251 4.0 
Comparison 364 3.3 

Enlisted Flyer Ranch Hand 124 5.6 
Comparison 154 1.9 

Enlisted Ranch Hand 340 5.3 
Groundcrew Comparison 471 2.8 

Officer Ranch Hand 101 4.0 
Comparison 108 3.7 

Enlisted Flyer Ranch Hand 25 0.0 
Comparison 34 0.0 

Enlisted Ranch Hand 56 0.0 
Groundcrew Comparison 72 1.4 

Officer Ranch Hand 7 14.3 
Comparison 12 0.0 

Enlisted Flyer Ranch Hand 5 0.0 
Comparison 11 0.0 

Enlisted Ranch Hand 6 0.0 
Groundcrew Comparison 17 5.9 

0-2-48 

Adj. Re1ativ~ } 
Risk. (95% Cl.) . 

1.78 (1.07,2.96) 

0.90 (0.24,3.40) 

2.49 (0.15,42.36) 

1.45 (0.67,3.11) 

3.48 (0.87,13.97) 

1.79 (0.87,3.66) 

0.74 (0.18,3.00) 

1.78 (0.27,11.52) 

0.92 (0.21,4.03) 

1.89 (0.10,34.03) 

4.53 (0.21,97.28) 

2.33 (0.13,41.91) 

p-Value 

0.026 

0.873 

0.528 

0.341 

0.079 

0.111 

0.674 

0.546 

0.907 

0.667 

0.335 

0.566 



Table 0-2-19. (Continued) 
Interaction Table for Lupus Panel: Thyroid Microsomal Antibody 

.. :: ........... : .... : •.....•.•.•.....•... :............ e) MODELl: RANCHHANDSVS; COMPARISONS - AD.JlJSTEn 
. (GroU[HJy-rnetime A1ro~liHistory: Table 19-23) J!k> 

.Stratum. 

o 
Drink-years 

>0-40 
Drink-years 

>40 
Drink-years 

Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

·u · .. 

62 
69 

620 
847 

14 
22 

13 
12 

35 
35 

250 
337 

94 
121 

276 
389 

95 
125 

47 
66 

91 
136 

0-2-49 

.Perceut 
Present 

3.2 
4.3 

4.4 
3.4 

0.0 
9.1 

7.7 
8.3 

2.9 
0.0 

4.4 
3.9 

3.2 
0.8 

4.7 
3.9 

4.2 
0.8 

6.4 
1.5 

4.4 
0.0 

A<lj. Relative 
Risk (95%C.I.) 

0.72 (0.12,4.46) 

1.30 (0.76,2.21) 

0.55 (0.08,3.85) 

1.27 (0.14,11.80) 

0.75 (0.11,4.91) 

1.02 (0.48,2.19) 

2.34 (0.57,9.58) 

1.38 (0.66,2.92) 

6.07 (1.22,30.27) 

13.89 (1.98,97.61) 

8.20 (1.65,40.75) 

p-VaJue 

0.722 

0.343 

0.551 

0.835 

0.763 

0.950 

0.236 

0.394 

0.028 

0.008 

0.010 



Table 0-2-19. (Continued) 
Interaction Table for Lupus Panel: Tbyroid Microsomal Antibody 

II) MODEL 2: RANCHHANDS1Nfr:w.. DIOXIN-ADJuSTED' 
(IniIW Dio:dn-by-CUlTent cigilretteSmoJdng: .. ·Table}19-23» ·; 

•...• . ;'Dil:jaJ,Dioxin Catigory Smmil8ryStatistics ADal~Resu1ts for Logi (Initial Dioxin) . 
A~ReWiv~~·.····· 

(95% C.I:l~ r 

• Initial PercentiH( stiiit;Jii . Dioxin .Present ...••.•........ 
p-Value 

O-Never Low 45 0.0 1.25 (0.48,3.26) 0.648 Smoked Medium 36 0.0 
High 49 4.1 

O-Former Low 88 6.8 1.02 (0.68,1.53) 0.936 Smoker Medium 79 6.3 
High 63 9.5 

>0-20 Low 23 13.0 0.10 (0.01,1.18) 0.067 CigaretteslDay Medium 28 0.0 
High 33 0.0 

>20 Low 12 16.7 0.37 (0.10,1.39) 0.141 CigaretteslDay Medium 24 8.3 
High 18 0.0 

..••. '.. •.••. e) MODEL.2:R>\NCHlIANDS -'{INITIAL DioXIN'-' ADJuSTED · . 
L .....•. (Initial Di<Jxin-by"!MetimeAlj:oIiol HiStory: Table 19-23) 

w. In!~ial.pioiin eaugOry~Statistics •••• ~..... A.:::::::::r(IDitW Dkixin) 
\1 ... - (9S$C.t)~ ... .. ~~ 

Initial Percent 
Dioxin n Present 

0 Low 10 0.0 5.03 (0.17,152.38) 0.353 Drink-years Medium 12 0.0 
High 16 6.3 

>0-40 Low 116 4.3 0.98 (0.68,1.41) 0.893 Drink-years Medium 108 5.6 
High 105 4.8 

>40 Low 42 14.3 0.40 (0.16,0.98) 0.045 Drink-years Medium 47 2.1 
High 42 4.8 

0-2-50 



Table 0-2-19. (Continued) 
Interaction Table for Lupus Panel: Thyroid Microsomal Antibody 

f.l~()~~L 3:RANCH.nANDSAND COMPARlSONSllVDIOXINCATEGORY -ADJUSTED'? 
............... >{>;{Dioxin c..ttgill:y~bl'::curreD1 Cigaiette.SmokiDg: Table 1~23) . . . 

. Str3~ ·········· 
O-Never 
Smoked 

O-Former 
Smoker 

>0 
CigaretteslDay 

Dioxin Category 
Comparison 

Background RH 
LowRH 
High RH 
Low plus High RH 

Comparison 

Background RH 
LowRH 
High RH 
Low plus High RH 

Comparison 

Background RH 
LowRH 
High RH 
Low plus High RH 

276 

106 
68 
62 

130 

516 

164 
123 
107 
230 

241 

91 
59 
79 

138 

PerceDt} ... } Adjusted Rdative:Jllik 
Present ....• (95% CJ;)b .. '. 

4.3 

1.9 
0.0 
3.2 
1.5 

2.9 

3.0 
7.3 
7.5 
7.4 

0.4 

6.6 
10.2 
1.3 
5.1 

0.41 (0.19,0.90) 

0.75 (0.35,1.60) 
0.34 (0.07,1.53) 

LII (0.51,2.41) 
2.61 (1.14,5.98) 
2.89 (1.37,6.11) 
2.73 (1.33,5.58) 

15.82 (7.28,34.38) 
23.81 (6.68,84.88) 

2.97 (1.41,6.27) 
11.74 (1.44,95.58) 

0.026 

0.461 
0.157 

0.792 
0.023 
0.005 
0.006 

<0.001 
<0.001 

0.004 
0.021 

. g)~QD:rtL 3: >RANCH HAJliDSAND COMPARISONSiBY DIOXIN CATEGORY : ADJU$TED 
.. > •.. ·:;:: ........ i ...... · (Droxiiic.·. ateg~-by' -CorreDtA1. cOho}. Use: Table 19-23) .i'.; 

~ .... :-:.,.. . -,;. 

. ..... :0'" 

smJ:l),·( . Dioxin CategOlY .: 
0-1 
DrinkslDay 

>1 
DrinkslDay 

Comparison 

Background RH 
LowRH 
High RH 
Low plus High RH 

Comparison 

Background RH 
LowRH 
High RH 
Low plus High RH 

D 

820 

277 
191 
203 
394 

213 

84 
59 
45 

104 

2.9 

3.2 
7.3 
5.4 
6.3 

1.9 

4.8 
1.7 
0.0 
1.0 

0-2-51 

LII (0.51,2.44) 
2.49 (1.26,4.92) 
1.98 (0.94,4.16) 
2.24 (1.26,4.00) 

2.56 (0.62,10.55) 
0.88 (0.10,8.02) 

0.51 (0.06,4.62) 

0.792 
0.009 
0.072 
0.006 

0.194 
0 .910 

0.551 



Table 0-2-19. (Continued) 
Interaction Table for Lupus Panel: Tbyroid Microsomal Antibody 

>{ .h) MOnEL 3: .RANCHHANnSANnC<:OMPARISONS:JlV,DlOXINCATEGORY -'>ADJUSTEJ) \ 
.... ».. .> •• , .. , . .(Di' "'0' ";ft Cat" eg'>'~. "" .. ·.~_T "~e •. ··,.·.·~· L_ i ..... ~_ry·.· .. T.::C',.'e 1"· .... )· . -.-.-.-.-.. -<}j/":: :.<LaP ..... ..,;-u" '.&.AI.-Q.IU.t aJUJu,.u DJ:;I.U AVa :~MJ 

.' } .. "' Percent '" •. ( AdjustedReiatikRiSk 
'>~h;.~'" Diom.'~ryDPr~t \ (95%- CJ;f p-Vidue 

o 
Drink-years 

>0-40 
Drink-years 

>40 
Drink-years 

Comparison 

Background RH 
LowRH 
High RH 
Low plus High RH 

Comparison 

Background RH 
LowRH 
High RH 
Low plus High RH 

Comparison 

Background RH 
LowRH 
High RH 
Low plus High RH 

53 3.8 

20 5.0 1.48 (0.13,17.50) 0.755 
15 0.0 
23 4.3 1.19 (0.10,13.74) 0.892 
38 2.6 0.69 (0.06,8.03) 0.769 

701 3.4 

255 3.9 1.15 (0.52,2.52) 0.730 
167 5.4 1.53 (0.69,3.37) 0.296 
162 4.3 1.30 (0.55,3.04) 0.551 
329 4.9 1.42 (0.71,2.83) 0.323 

279 0.7 

86 2.3 3.26 (0.45,23.44) 0.240 
68 8.8 12.43 (2.44,63.32) 0.002 
63 4.8 7.67 (1.26,46.74) 0.027 

131 6.9 10.30 (2.12,50.01) 0.004 

0-2-52 



Table 0-2-19. (Continued) 
Interaction Table for Lupus Panel: Thyroid Microsomal Antibody 

0-1 Low 222 3.2 
DrinkslDay Medium 218 6.9 

High 239 5.4 

>14 Low 58 3.4 
DrinkslDay Medium 71 2.8 

High 44 0.0 

>4 Low 7 14.3 
DrinkslDay Medium 3 0.0 

High 6 0.0 

a Relative risk for a twofold increase in initial dioxin. 

,Adjusted ReJatiV.e~ 

""". . 195% (:.1.)< '('."" 

1.16 (0.93,1.44) 

0.54 (0.21,1.36) 

0.66 (0.15,2.92) 

b Relative risk and confidence interval relative to Comparisons. 

< Relative risk for a ~ofold increase in current dioxin. 

0.195 

0.190 

0.584 

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

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

Comparison: Current Dioxin :5 10 ppt. 
Background (Ranch Hand): Current Dioxin :5 10 ppt. 
Low (Ranch Hand): Current Dioxin> 10 ppt, 10 ppt < Initial Dioxin :5 143 ppt. 
High (Ranch Hand): Current Dioxin> 10 ppt, Initial Dioxin> 143 ppt. 

Model 4: Low = :5 8.1 ppt; Medium = > 8.1-20.5 ppt; High = > 20.5 ppt. 

0-2-53 



Table 0-2-20. 
Interaction Table for Lupus Panel: MSK Parietal Antibody 

. a}M:ODEL 1: RANCH BANDS VS.COMPARISONS ~ ADJUSrED ......... {GrolljHly,-Raee; iTable 19-26) . ... . 

PerceiIt.. • .•.. Adj •• lMative . ,0000000dooal 
. Categol-y Gronp + ;.D Present if Risl(9S% C;I,)p-Va\ue 

Blaek AU 

Non-Blaek All 

Black Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Non-Black Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Ranch Hand 
Comparison 

55 
73 

JlJmch Hand 871 
Comparison 1,173 

Ranch Hand 7 
Comparison 6 

Ranch Hand 10 
Comparison 15 

Ranch Hand 38 
Comparison 52 

Ranch Hand 356 
Comparison 479 

Ranch Hand 147 
Comparison 185 

Ranch Hand 368 
Comparison 509 

5.5 
0.0 

2.2 
2.8 

0.0 
0.0 

10.0 
0.0 

5.3 
0.0 

3.1 
2.1 

1.4 
2.2 

1.6 
3.7 

0.75 (0.42,1.32) 

1.41 (0.59,3.37) 

0.70 (0.15,3.25) 

0.42 (0. 17,1.03) 

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

0-2-54 

0.316 

0.440 

0.650 

0.057 



Table 0-2-21. 
Interaction Table for Lupus Panel: Rheumatoid Factor 

il··.·IDltiaI. ~Xm c#ijiny SumlIiary St~;i~cs ... ~ R~tsfor Lcig, (Initial Dioxill) 
i) i;iH;i p~ 

~t Pre.art 

Born~1942 

Born < 1942 

2: 

18.2 
9.7 

10.1. 

18.1 
14.0 
18.6 

Initial.Diioxin Category SUmiI:Iary Stamtics 

Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 

76 
33 

1 

35 
43 
30 

60 
96 

137 

[p~ . 
Pleseo1 

14.5 
21.2 

100.0 

25.7 
9.3 
3.3 

18.3 
10.4 
14.6 

0-2-55 

Adjusted Relative. Risk " 
. : .(95% C.I:)~;,. 

0.71 (0.51,0.98) 

0.91 (0.67,1.23) 

1.55 (0.66,3.60) 

0.36 (0.17,0.76) 

2.78 (2.15,3.60) 

;p-VaJue · .•. 

0.038 

0.548 

0.312 

0.008 

<0.001 



Table 0-2-21. (Continued) 
Interaction Table for Lupus Panel: Rheumatoid Factor 

i} cYMODEL3; RANCH HANDS AND CoWARISONS BY DioXIN CATEGORl!;":":AD.rosrEh ;; 
... / (Dioxin Category-by-Oa:upation: Table 19-27) ;} ... 

idC "",,'i/":t .,).", . ::pereeUti@" Ad.ll\sted R~' RiSk?· ,icc""" ,.> 
S~ r , ioo:xiti~:;' D !'resent ( .: .••.. (95%ct;t~va:i 
Officer Comparison 395 19.7 

Background RH 234 13.7 0.65 (0.42,1.02) 0.064 
LowRH 101 16.8 0.77 (0.43,1.39) 0.388 
HighRH 9 22.2 1.08 (0.22,5.32) 0.925 
Low plus High RH 110 17.3 0.81 (0.46,1.40) 0.445 

EnJisted Flyer Comparison 172 18.6 

Background RH 39 15.4 0.85 (0.33,2.21) 0.738 
LowRH 54 24.1 1.45 (0.69,3.03) 0.323 
HighRH 53 1.9 0.08 (0.01,0.60) 0.014 
Low plus High RH 107 13.1 0.66 (0.33,1.31) 0.233 

EnJisted Comparison 468 13.7 
Groundcrew 

Background RH 92 22.8 1.92 (1.10,3.38) 0.023 
LowRH 98 16.3 1.24 (0.68,2.25) 0.486 
High RH 189 12.7 0.93 (0.56,1.54) 0.777 
Low plus High RH 287 13.9 1.03 (0.68,1.59) 0.875 

0-2-56 



Table 0-2-21. (Continued) 
Interaction Table for Lupus Panel: Rheumatoid Factor 

Sedentary 

Moderate 

Comparison 

Background RH 
LowRH 
High RH 
Low plus High RH 

Comparison 

Background RH 
LowRH 
High RH 
Low plus High RH 

Very Active Comparison 

Background RH 
LowRH 
HighRH 
Low plus High RH 

574 

193 
139 
164 
303 

195 

70 
51 
39 
90 

266 

102 
63 
48 

III 

a Relative risk for a twofold increase in initial dioxin. 

17.8 

15.5 
13.7 
11.6 
12.5 

13.3 

27.1 
23.5 
}.7 
16.7 

17.3 

9.8 
23.8 
10.4 
18.0 

b Relative risk and confidence interval relative to Comparisons. 

0.84 (0.53,1.32) 
0.73 (0.43,1.24) 
0.63 (0.37,1.08) 
0.68 (0.46,1.03) 

2.41 (1.23,4.73) 
1.92 (0.89,4.15) 
0.56 (0.16,1.98) 
1.30 (0.65,2.61) 

0.51 (0.25,1.06) 
1.48 (0.76,2.87) 
0.59 (0.22,1.58) 
1.08 (0.60,1.94) 

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. 

0.450 
0.244 
0.092 
0.066 

0.011 
0.098 
0.371 
0.459 

0.071 
0.249 
0.290 
0.792 

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

0-2-57 



Table 0-2-22. 
Interaction Table for Lupus Panel: B Cell Clones Detected by Serum Protein 

Electrophoresis 

~~Dio#in eat~rYSIIIIIDI3ryStatistks .;) ....... 'c~ Percent 

striiilliri ....iii Present 

0-1 
DrinkslDay 

>1-4 
DrinkslDay 

>4 
DrinkslDay 

\Dioxli. 
Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

"0 
·n 

227 
218 
235 

59 
68 
46 

6 
4 
6 

1.8 
1.8 
1.7 

5.1 
7.4 
2.2 

16.7 
0.0 
0.0 

AIil.Jysis .ResidtsforLog.(~mTelit ~ +1) 

Adjusted ReIative.Risk i. 
. .. (9S%C.I.)" 

1.09 (0.76,1.56) 

0.95 (0.58,1.53) 

····.· p-v~: 

0.634 

0.821 

b}~ODEL 6; RANCH:HANDS- CURRENT DlOXINL ADJUstED i" ii 
. }: . (eurre..t Di<OOn:"'y-Current Alcohol Use: T8liJ~ 19-28) " 

Analysis ResUlts for tiJg,«;:urrent DioJdn + 1) 
>::::\.. 

.).Curreut· Percent 
··St~·· ':':,:,-:-. 

Dio~ n Present 

AIlj~ R~frve Risk \ .. 
.(95% C.I.)'p-VaIue 

0-1 Low 226 1.8 1.05 (0.72,1.53) 0.792 
DrinkslDay Medium 218 1.8 

High 235 1.7 

>1-4 Low 59 5.1 0.91 (0.56,1.50) 0.717 
DrinkslDay Medium 68 7.4 

High 46 2.2 

>4 Low 6 16.7 
DrinkslDay Medium 4 0.0 

High 6 0.0 

a Relative risk for a twofold increase in current dioxin . 

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

Note: Low = ,;; 46 ppq; Medium = > 46-128 ppq; High = > 128 ppq. 

0-2-58 



Table 0-2-23. 
Interaction Table for Lupus Panel: Other Antibodies (ANA and MSK) 

j!ir t ? ij'MODFlL6: ,:RANcu·1iANDs \Crnoo:Nr DroXlN~AD.J1JS'iED ····· di··· 
If (CurrentDioxin-l>y~Race:Table 19-'29) .. 

U/! ~Di9~ Ca~OlY. siimmarySt;'iftics 
. ""J~~elii Percent 

~~i'Dioxm:\ . Present\ 
Black 

Non·Black 

Low 
Medium 
High 

Low 
Medium 
High 

12 
23 
15 

279 
268 
276 

8.3 
0.0 
0.0 

3.2 
3.0 
3.3 

a Relative risk for a TWofold increase in current dioxin. 

Adjusted ReiatiVe Risk· , ... 

(95% C.I,)~ , 

0.13 (0.01,3.20) 

1.15 (0.90,1.46) 

Note: Low = ,;; 46 ppq; Medium = > 46-128 ppq; High = > 128 ppq. 

0-2-59 

0.210 

0.276 





APPENDIX 0-3. 

Immunology Analysis Tables 
Occupation Removed from Final Model 

This appendix contains results of exposure analyses after occupation has been removed 
from those final dioxin models (Models 2 through 6) that contained occupation. These 
analyses are performed to investigate the relationship of the dependent variable to dioxin 
without removing any effects due to occupation. The format of these tables closely parallels 
the adjusted panels of Chapter 19 tables. A summary of the tables found in this appendix 
follows. 

Appendix 0-3 Chapter 19 
1/ . Table i Table , Depend_Variable .• ·· .• . .•.... 

0-3-1 19-4 Composite Skin Test Diagnosis 

0-3-2 19-5 CD3 Cells 

0-3-3 19-6 CD4 Cells 

0-3-4 19-7 CD5 Cells 

0-3-5 19-8 CD8 Cells 

0-3-6 19-9 CD14 Cells 

0-3-7 19-10 CD16 + 56 Cells 

0-3-8 19-11 CD20 Cells 

0-3-9 19-12 CD25 Cells 

0-3-10 19-13 CD4-CD8 Ratio 

0-3-11 19-14 Double Labelled Cells: CD3 with CD25 

0-3-12 19-16 Double Labelled Cells: CD4 with CD8 

0-3-13 19-17 Double Labelled Cells: CD3 with CD16 + 56 

0-3-14 19-19 JgA 

0-3-15 19-20 JgG 

0-3-16 19-21 IgM 

0-3-17 19-27 Lupus Panel: Rheumatoid Factor 

0-3-18 19-28 Lupus Panel: B Cell Clones Detected By Serum Protein 
Electrophoresis 
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Table 0-3-1. 
Analysis of Composite Skin Test Diagnosis 

Occupation Removed from Final Model 

¥aiySi$ Results for u,gi '(CorreDt Dioxin 1:1) 

Adj~~~i;k ,p-V~ ,i ...... .;~~'Reinarb •• , 

0.82 (0.67,1.01) 0.062 AGE (p=O.04l) 
RACE (p=0.048) 

CSMOK (p=0.078) 

a Log, (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Relative risk for a twofold increase in current dioxin. 

C Adjusted for log, total lipids in addition to covatiates specified under "Covariate Remarks" column. 

0-3-2 



Table 0-3-2_ 
Analysis of CD3 Cells (celIs/mm3) 

Occupation Removed from Final Model 

it: a)MODEL2: RANCH HANDS - INl'l'l1LDIOXIN ~ ADJUSTED 

Low 

Medium 

High 

64 

65 

71 

.i. Adj, 
····· ·Meanib 

1,517.8 

1,567.4 

1,473.0 

0.526 

a Transformed from natural logarithm scale. 

Ailj. SloP!; . 
(Std;Errt>fj< p-Value 

.{l.017 
(0.029) 

0.566 

. Covariate "···· 
Remarks· 

AGE (p=0.393) 
CSMOK (p=0.004) 
DRKYR (p=0.151) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, examination group (batch-te-batch) variation, and covariates 
specified under "Covariate Rernatks" column. 
C Slope and standard error based on natural logarithm of CD3 cells versus log, (initial dioxin). 

Note: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 

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

Comparison 

Background RH 

LowRH 

High RH 

Low plus High RH 

Adj. 
MeanW> 

400 1,441.0** 

140 1,501.9** 

95 1,417.1** 

106 1,487.9** 

201 1,454.0** 

DllreIke of Adj ; •.••.•••••.•.• 

~ean vs. ComparisoIl$ 
(95% C;L)' 

60.9 -** 

-23.9 -** 

46.9 -** 

13.0 -** 

a Transformed from natural logarithm scale. 

0.294** 

0.718** 

0.463** 

0.790** 

DXCAT*AGE (p=0.024) 
CSMOK (p<O.OOI) 

ALC (p=0.1l5) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, examination group (batch-te-batch) variation, and covariates 
specified under "Covariate Rernatks" column. 
C Difference of adjusted means after transformation to original scale; confidence interval on difference of 
adjusted means not presented because analysis was performed on natural logarithm scale: 
d P-value is based on difference of means on natural logarithm scale. . 
**Categorized dioxin-by-covariate interaction (0.01 <p';;0.05); adjusted mean, difference of adjusted means, 
confidence interval, and p-value derived from a model fined after deletion of this interaction; refer to Appendix 
Table 0-4-1 for further analysis of this interaction. 

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 0-3-3. 
Analysis of CD4 Cells (celIs/mm3) 

Occupation Removed from Final Model 

. . a)MODE~ 3: RANCH HAND~AND COMPARISONS By DIOXIN CATEGORY.-ADJUSTED ( 

Difference of Adj, ...•.. 

:!!. . Mean(~%~~~P"Value' n . 

Comparison 

Background RH 

LowRH 

High RH 

Low plus High RH 

403 920.6** 

141 966.9** 

95 915.5** 

108 953.3** 

203 935.4*' 

a Transformed from natural logarithm scale. 

46.3 -** 

-5.1 -** 

32.7 -" 

14.8 -** 

0.220** 

0.906** 

0.427** 

0.647** 

DXCAT*AGE (p=0.046) 
CSMOK (p<O.OOI) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, examination group (batch-ta-batch) variation, and covariates 
specified under "Covariate Remarks" column. 

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

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

** Categorized dioxin-by-covariate interaction (0.01 <p";0.05); adjusted mean, difference of adjusted means, 
confidence interval, and p-value derived from a model fitted after deletion of this interaction; refer to 
Appendix Table 0-4-2 for further analysis of this intetaction. 

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 ppl. 
High (Ranch Hand): Current Dioxin> 10 ppt, Initial Dioxin> 143 ppl. 
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Table 0-3-4. 
Analysis of CDS Cells (cells/mm3) 

Occupation Removed from Final Model 

',.. InitiBiDloxm,tategOry Summary . 
,,,.. ... statistics))"""'" 

~~I ), 
Dio~ 

Low 

Medium 

High 

... ' 0. .•... 

64 

65 

71 

1,573.5 

1,631.5 

1,526.2 

0.526 

a Transformed from natura1logaritbm scale. 

A4j.~ope 
(Sid. Error)~ p-V aloe 

.{l.015 (0.030) 0.623 

. ' CovariabL, ,,}', 

; Remarks 

AGE (p=0.285) 
CSMOK (p=0.OO9) 
DRKYR (p=0.141) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, examination group (batCh·to-batch) variation, and covariates 
specified under "Covariate Remarks" column. 
C Slope and standard error based on naturallogaritbm of CDS cells versus log, (initial dioxin). 

Note: Low = 39-98 ppt; Medium = .. >98-232 ppt; High = >232 ppt. 

b)MODEL\1: ,,~CHHANDS,.AND.COMPARJSONS BY DlOXlNCATEGORY·-'c .. ADJUSTED ?} 

Difference of Adj. 
. Adj. Mean: VSo Comparisons .,., 

· n M~ (9:>"'% C.I.)' p-Value~ Covl!riate,Remarlts. 

Comparison 

Background RH 

LowRH 

High RH 

Low plus High RH 

400 1,481.2" 

140 1,544.1" 

95 1,461.1'* 

106 1,544.0** 

201 1,504.2*' 

a Transformed from natura1logaritbm scale. 

DXCAT'AGE (p=0.016) 
CSMOK (p<O.OOI) 

62.9 -" 0.293** ALC (p=0.076) 

-20. 1 -** 0.769** 

62.8 -** 0.344** 

23.0 -** 0.657** 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, examination group (batch-to-batch) variation, and covariates 
specified under "Covariate Remarks" column. 
C Difference of adjusted means after transformation to original scale; confidence interval on difference of 
adjusted means not presented because analysis was performed on natura1logarithm scale. 
d P-value is based on difference of means on natura1logarithm scale. 

** Categorized dioxin-by-covariate interaction (0.01 <p';;0.05); adjusted mean, difference of adjusted means, 
confidence interval, and p-value derived from a model fined after deletion of this interaction; refer to 
Appendix Table 0-4-3 for further analysis of this interaction. 

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. 

0·3·5 



Table 0-3-5. 
Analysis of CDS Cells (cells/mm3) 

Occupation Removed from Final Model 

.~tiat~Xm,· .,.~~¥sillnmaty ADaIysis Results forLog~(InitiaI p!6:rln)' 
. .:JILiII.~ ".::: 

Initial 
riiriirlD ,) ; .. • ' 

Low 

Medium 

High 

n 

64 

66 

71 

' A~J; .. ; 
Meiui" .... , 

615.7 

610.9 

616.1 

,}."". 

R' ;,. 

0.055 

a Transformed from natural logarithm scale. 

AdP$lope .. 
(std;1i:rror)< 

-0.008 
(0.027) 

p-Value 

0.761 CSMOK (p=0.006) 
ALC (p=0.028) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 
C Slope and standatd error based on natural logarithm of CD8 cells versus log, (initial dioxin). 

Note: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 

Comparison 

Background RH 

LowRH 

HighRH 

Low plus High RH 

400 

140 

95 

106 

201 

Adj; 
M~;';· 

631.6 

634.8 

605.5 

622.0 

614.1 

Difference or Adj. 
M~ vs_ Compaijsons 

(95% C.L)" . 

3.2 -
-26.1 -

-9.6 -
-17.5 -

a Transformed from natural logarithm scale. 

~¥alue' 

0.914 

0.430 

0.765 

0.485 

AGE (p=0.264) 
CSMOK (p <0.(01) 

ALC (p=0.051) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 
C Difference of adjusted means after transformation to original scale; confidence interval on difference of 
adjusted 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: RH = Ranch Hand. 
Comparison: Current Dioxin ,;; 10 ppt. 
Background (Ranch Hand): Current Dioxin ,;; 10 ppt. 
Low (Ranch Hand): Current Dioxin> !O ppt, 10 ppt < Initial Dioxin ,;; 143 ppt. 
High (Ranch Hand): Current Dioxin> 10 pPt, Initial Dioxin> 143 ppt. 
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Table 0-3-5. (Continued) 
Analysis of CDS CeUs (ceUs/mm3) 

Occupation Removed from Final Model 

i '£iili..mDioiilii Categoit 
. Adjustro:M~'/(ri) •• ' 

AiaaJy;slji:ResuIts for ~ 
(~Dioxin+ 1) 

)p:,.;:,:;. . 
Adji Siope :o{:, .. '.\'. "'i""""" 

(Std.EI:ror)< P'Value · Cov~R~ ( ..... ' il;;"';' Mel!) ; ~ij; ; 
622.9 
(115) 

659.0 
(107) 

590.8 0.048 -{).OO8 (0.018) 0.679 CSMOK (p<O.OOI) 
ALC (p=O.I40) (119) 

a Transformed from natural logarithm scale. 

b Log, (lipid-adjusted current dioxin + I). 

C Slope and standard error based on natural logarithm of CD8 cells versus log, <current dioxin + 1). 

Note: Low = :5 8.1 ppt; Medium = >8.1-20.5 ppt; High = >20.5 ppt. 
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Table 0-3-6. 
Analysis of CD14 Cells (cells/mm3

) 

Occupation Removed from Final Model 

~) MoI)F;t3t RANCH ~ AND COMPARISONS BY DIOXIN CATEGORY - ADJUSTED ? . - " . . -, . .". . ••.... :.. . . . .." - . 

Comparison 

Background RH 

LowRH 

High RH 

Low plus High RH 

403 

141 

95 

108 

203 

~~j. 
DiffereneeOfAdj . , 

Meany.s.Comparisons 
MciiUr'b ..... (95% C.I.)' 

**** 

**** **** 
**** **** 
**** **** 
**** **** 

a Transformed from natural logarithm scale. 

p-Valued 

**** 
**** 
**** 
**** 

Covariate:Remarks ....... . 

DXCAT*AGE (p=O.OOI) 
RACE (p=0.016) 

CSMOK (p<O.OOI) 
PHYACT (p=0.1l3) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in SEA to the date of the blood draw for dioxin, examination group (batch-to-batch) variation, and covariales specified under ·Covariate Remarks· column. 

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

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

**** Categorized dioxin-by-covariate interaction (p ';;0.01); adjusted mean, difference of adjusted means, confidence interval, and p-value not presented; refer to Appendix Table 0-4-4 for further analysis of this interaction. 

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 0-3-6. (Continued) 
Analysis of CD14 Cells (cells/mm3) 

Occupation Removed from Final Model 

4,5. AND 6: RANCH HANDS - DIOXIN-

Analysis ResuIts for LOi~. '::: " 
(Curn:ntDioxin. + 

4 

5 

6" 

476.5 
(116) 

479.2 
(112) 

493.2 
(112) 

453.5 
(107) 

439.0 
(116) 

444.0 
(116) 

High 

466.4 
(121) 

486.9 
(116) 

482.7 
(116) 

a Transformed from narurallogarithm scale. 

Adj. 'Slope 
(Std:'Error)dp,V.ilue 

0.331 0.003 (0.014) 0.818 

0.332 0.007 (0.012) 0.556 

0.341 -D.003 (0.013) 0.819 

AGE (p=0.098) 
RACE (p=0.015) 

CSMOK (p<0.001) 

AGE (p=0.081) 
RACE (p=0.015) 

CSMOK (p<0.001) 

AGE (p=0.117) 
RACE (p=0.026) 

CSMOK (p<0.001) 

b Adjusted for examination group (batch-to-batch) variation and covariates specified under "Covariate Remarks" 
column. 

c Model 4: Log2 (lipid-adjusted current dioxin + I). 
Model 5: Log2 (whole-weight current dioxin + I). 
Model 6: Log2 (whole-weight current dioxin + I), adjusted for log2 total lipids. 

d Slope and standard error based on natural logarithm of CD14 cells versus log2 (current dioxin + I). 

" Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 

Note: Model 4: Low = s; 8.1 ppt; Medium = >8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = S; 46 ppq; Medium = >46-128 ppq; High = > 128 ppq. 
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Table 0-3-7. 
Analysis of CD16 + 56 Cells (cells/mm3) 
Occupation Removed from Final Model 

i: .. a) MODEL 2: RANCH HANDS- 1NlTIAL mOXIN --:AD1USrED 

~~ResuItS for~ .(Initildhioxb.~.; 

·.Initial :'" 

DioxiD 
Low 

Medium 

High 

64 

67 

'72 

Adj. 
. Mean" ···iR, ~j,SI<>pe 

(Std. Error)< 

244.2 

238.4 

243.0 

0.436 -D.OOI (0.042) 0.983 

a Transformed from naturaJ logarithm scale. 

..... -'ft.:....~ .: ............ · '-'U1''G4_~ .:";:'.:" 

'Rem8rl.s . 

CSMOK (p=O.117) 
PHYACT (p=0.173) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 
C Slope and standard error based on naturaJ logarithm of CD 16 + 56 cells versus log, (initial dioxin). 

Note: Low = 39-98 ppt; Medium = >98-232 ppt; High = >232 ppt. 

b)td;ODEL 9: JlANCH HANDS ANJ:)COMPARISONS BYDIOXIN CATEGORY - ADJU&TED 

•• ~o~dategori· •• ··•· 

. Difference of Ad]. 

M~~ ,,; Mt'JUl (;~~J~aJu~~ ;. c!ariatei~~.· 
Comparison 

Background RH 

LowRH 

HighRH 

Low plus High RH 

399 250.3** 

139 241.0** 

94 221.1** 

106 241.4** 

200 231.7** 

a Transformed from naturaJ logarithm scale. 

·9.3 -** 

-29.2 -** 

-8.9 -** 

-18.6 -** 

0.496** 

0.060** 

0.561** 

0 .115** 

DXCAT*DRKYR (p=0.042) 
AGE (p=0.OO3) 

RACE (p=O.219) 
CSMOK (p=O.OO8) 

PHYACT (p=O.833) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, e~amiDation group (batch-to-batch) variation, and covariates 
specified under "Covariate Remarks" column. . 
C Difference of adjusted means after transformation to original scale; confidence interval on difference of 
adjusted means not presented because analysis was performed on natural logarithm scale. 
d P-value is based on difference of means on natural logarithm scale. 

** Categorized dioxin-by-covariate interaction (0.01 <p";0.05); adjusted mean, difference of adjusted means, 
confidence interval, and p-value derived from a model fitted after deletion of this interaction; refer to 
Appendix Table 0-4-5 for further analysis of this interaction. 

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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Comparison 

Background RH 

· LowRH 

HighRH 

Low plus High RH 

Table 0-3-8. 
Analysis of CD20 Cells (cells/mm3

) 

Occupation Removed from Final Model 

n 

400 

140 

95 

Adj. 
·Mea.rm 

211.8 

106 222.3 

201 222.6 

. Difference ofA!lj. 
i Mean.V5.:<Compal;sons . 

(95%C.I,)'I{· 

23.5 -

11.1 -

10.5-

10.8 -

0.046 

0.402 

0.410 

0.279 

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

CovariateRftDaiirs 

AGE (p<O.OOI) 
CSMOK (p<O.OOI) 

ALC (p=O.OO6) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariares specified under 'Covariate Remarks' column. 

C Difference of adjusted means after transformation to original scale; confidence interval on difference of 
adjusted means not presented because analysis was performed on natUral logarithm (X + 1) scale. 

d P-value is based on difference of means on natural logarithm (X + 1) 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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.... ,-,., .. , ... ,.-:'. 

Comparison 

Background RH 

LowRH 

High RH 

Low plus High RH 

Table 0-3-9. 
Analysis of CD25 Cells (cells/mm3) 

Occupation Removed from Final Model 

":';':::'-::: 

.' d-_: 
A(lj. 

MeaJiIh .... 
399 269.3** 

139 277.0** 7.7 - 0.550** 

94 267.7** 1.6 - 0.914** 

106 271.8** 2.5 - 0.862** 

200 269.9** 0.6 - 0.961** 

a Transformed from natural logarithm scale. 

"-"'.'-' .. . 

;, CJvariateRemarks , 

DXCAT*AGE (p=0.032) 
DXCAT*PACKYR 

(p=0.030) 
DXCAT*DRKYR (p=0.041) 

RACE (p=0.046) 
CSMOK (p<O.OOI) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, examination group (batch-ta-batch) variation, and covariates 
specified under "Covariate Remarks" column. 

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

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

** Categorized dioxin-by-covariate interactions (0.01 <p :0;0.05); adjusted mean, difference of adjusted means, 
confidence interval, and p-value derived from a model fitted after deletion of these interactions; refer to 
Appendix Table 0-4-6 for further analysis of these interactions. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin :0; 10 ppt. 
Background (Ranch Hand): Current Dioxin :0; 10 ppt. 
Low (Ranch Hand): Current Dioxin> 10 ppt, 10 ppt < Initial Dioxin :0; 143 ppt. 
High (Ranch Hand): Current Dioxin> 10 ppt, Initial Dioxin> 143 ppt. 
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Table 0-3-10. 
Analysis of CD4-CD8 Ratio 

Occupation Removed from FinaI Model 

· 2) MOPEL 3~RANea BANDS AND COMPARISONS BY DIOXIN. CATEGORY..,.. ADJUSTED .. - . , .. _'. - . . . . - ." . - .' -;-' - . 

Comparison 

Background RH 

LowRH 

High RH 

Low plus High RH 

il •...• 
399 

139 

94 

•..•.•.. OOferenceOt Adj? 
Adj. \iMean:vs. ComparisOOs 
M~. ( {95% C.I")' r·i·ip:.vaJue4 . 

1.480 

1.538 0.058 -- 0.360 

1.576 0.096 - 0.191 

106 1.540 0 .060 -

0.077 --

0.390 

0.161 200 1.557 

a Transformed from natural logarithm scale. 

AGE (p=0.008) 
CSMOK (p=0.005) 
DRKYR (p=0.071) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

C Difference of adjusted means after transformation to original scale; confidence interval on difference of 
adjusted 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: 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 0-3-11. 
Analysis of Double Labelled Cells: CD3 with CD25 (cells/mm3) 

Occupation Removed from Final Model 

.-.-;: . 
':-' -'::.,:,:-" 
- .. :-.;:}:>=:: 

Comparison 

Background RH 

LowRH 

High RH 

Low plus High RH 

D 

.. Difference of Adj. / 
AdjP . Meanvs. Com~ 
M~ . . (95% C.I.r 

399 215.7" 

139 221.2" 5.5 .... 

94 212.S** ·2.9 -" 

106 221.2" 5.5 -" 

200 217.2" 1.5 .. •• 

a Transformed from narural logarithm scale. 

p-Valued 

0.612" 

O.SIS·· 

0.651" 

0.S77·' 

+tt:·:--

DXCAT'PACKYR 
(p=0.023) 

DXCAT*DRKYR (p=O.OIS) 
RACE (p=0.022) 

CSMOK (p<0.001) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, examination group (batch-to-batch) variation, and covariates 
specified under "Covariate Remarks" column. 

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

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

•• Categorized dioxin-by-covariate interactions (0.01 <p';;0.05); adjusted mean, difference of adjusted means, 
confidence interval, and p-value derived from a model fitted after deletion of these interactions; refer to 
Appendix Table 0-4·7 for further analysis of these interactions. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ,;; 10 ppt. 
Background (Ranch Hand): Current Dioxin ,;; 10 ppl. 
Low (Ranch Hand): Current Dioxin> 10 ppt, 10 ppt < Initial Dioxin ,;; 143 ppl. 
High (Ranch Hand): Current Dioxin> 10 ppt, Initial Dioxin> 143 ppt. 
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Table 0-3-12. 
Analysis of Double Labelled Cells: CD4 with CDS (cells/mm3) 

Occupation Removed from Final Model 

Comparison 

Background RH 

LowRH 

High RH 

Low plus High RH 

n 

360 

126 

85 

95 

180 

Adj. !) 
Difference of Adj. 

Mean vi. Comparisons ' 
M~, (95% C.I.)' 

**** 

**** **** 
**** **** 
**** **** 

**** **** 

a Transformed from natural logarithm scale. 

p-Value~ 

**** 
**** 
**** 
**** 

Co~ariate Remarks 

DXCAT*AGE (p=0.006) 
RACE (p=0.059) 

CSMOK (p<O.OOI) 
PACKYR (p=0.046) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

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

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

***. Categorized dioxin·by-covariate interaction (p,o;0.01); adjusted mean, difference of adjusted means, 
confidence interval, and p-value not presented; refer to Appendix Table 04-8 for further analysis of this 
interaction. 

Note: Analysis based on measurements above 0 cells/mm' only. 
RH = Rancb Hand. 
Comparison: Current Dioxin ,0; 10 ppt. 
Background (Ranch Hand): Current Dioxin ,0; 10 ppt. 
Low (Rancb Hand): Current Dioxin> 10 ppt, 10 ppt < Initial Dioxin ,0; 143 ppt. 
High (Ranch Hand): Current Dioxin> 10 ppt, Initial Dioxin> 143 ppt. . 
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Table 0-3-13. 
Analysis of Double Labelled Cells: CD3 with CDl6+S6 (Zero vs. Nonzero) 

Occupation Removed from Final Model 

Aclj .ltebfive Riskt 
(95~.C.I~)b 

1.52 (0.86,2.68) 

. p:.Vaine 

0.147 

.Covariate'RemarkS 

PHYACT (p=0.158) 

a Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

b Relative risk for a twofold increase in initial dioxin. 
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Table 0-3-13. (Continued) 
Analysis of Double Labelled Cells: CD3 with CD16+S6 (Nonzero Measurements) 

Occupation Removed from Final Model 

Initial DioXin Categoryl>milmary 

Low 

Medium 

High 

62 

64 

65 

118.0 

104.3 

68.6 

0.499 

a Transformed from naturallogaritbm scale. 

, AJl!S1ope 
(Stdl$rrol-)' 

-0.211 (0.072) 0.004 

, : Co'variate· .' 
Remarks ' 

RACE (p=0.126) 
CSMOK (p=0.039) 
PACKYR (p=0.051) 
DRKYR (p=0.024) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

C Slope and standard error based on naturallogaritbm of CD3 with CD16+56 versus log, (initial 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 0-3-14. 
Analysis of IgA (mg/dl) 

Occupation Removed from Final Model 

~) MODEL 3: RANCH,HANDS ANDCOMPARlsONSBY DIOXIN CATEGORY ~ ADJUSTED (? .. " -.. -. -.. '-, .-". . . --- . . -. .- . 

Comparison 

Background RH 

LowRH 

High RH 

Low plus High RH 

;":0' 
n 

1,051 

367 

256 

255 

511 

Difference· of Aaj' i 
Aflj. Mean~ Comparisons 

"Meaif'I> (95% C;I.)< 

231.2** 

226.2** -5.0 -** 

224.3** -6.9 - ** 

233.7** 2.5 -** 

228.9** -2.3 -** 

a Transformed from natural logarithm scale. 

p-VaIue,d .•. , Covarijrte :R,emafks 

DXCAT*RACE (p=0.030) 
AGE (p=0.004) 

0.429** 

0.336** 

0.740** 

0.687** 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

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

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

** Categorized dioxin-by-rovariate interaction (0.01 <p';;0.05); adjusted mean, difference of adjusted means, confidence interval, and p-value derived from a model fined after deletion of this interaction; refer to Appendix Table 0-4-9 for further analysis of this interaction. 

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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4 

5 

229.3 
(289) 

229.5 
(294) 

225.3 
(292) 

231.5 
(295) 

235.9 
(292) 

235.0 
(292) 

Table 0-3-14. (Continued) 
Analysis of IgA (mg/dl) 

Occupation Removed from Final Model 

AND6: RANcH CURRENT 

.... .... Analysis Results for 
j . (CIttnnt Dioxin +i) 

Adj~ SloPe ... ....... . 
R· · (StiLiError)< p'VaIue ~ ReIIllU'ks 

242.9 0.019 0.020 (0.011) 0.062 
(294) 

237.5 0.017 0.012 (0.009) 0.191 
(292) 

240.8 0.027 0.024 (0.010) 0.019 
(292) 

AGE (p=0.002) 
RACE (p=0.010) 

AGE (p=0.003) 
RACE (p=0.010) 

AGE (p=0.005) 
RACE (p=0.01l) 

PACKYR =0.050) 

a Transformed from natural logarithm ScaJe. 

b Model 4: Log, (lipid-adjusted current diorin + 1). 
Model 5: Log, (whole-weight current diorin + 1). 
Model 6: Log, (whole-weight current diorin + 1), adjusted for log, total lipids. 

C Slope and standard error based on natural logarithm of 19A versus log, (current diorin + 1). 

d Adjusted for log, total lipids in addition to covariates specified under "Covariate Remarks" column. 

Note: Model 4: Low = :s; 8.1 ppt; Medium = >8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = :s; 46 ppq; Medium = >46-128 ppq; High = > 128 ppq. 
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Table 0-3-15. 
Analysis of IgG (mg/eIl) 

Occupation Removed from Final Model 

··. lnitialDioXin Category S~ 
... .. Statistks .,... 
:~;. " }} .". 

Low 

Medium 

High 

n 

J69 

169 

166 

:!.J 
1,139.3 

1,167.4 

1,150.2 

R' 
AdJ;~Ope 

(SUI. Error)C 

0.099 0.010 (0.008) 

a Transformed from natural logarithm scale. 

p-Value 

0.236 

· ~~~3riate 
Remarks 

RACE (p<0.001) 
CSMOK (p=0.004) 

ALC (p=0.007) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

C Slope and standard error based on natural logarithm of JgG versus log, (initial dioxin). 

Note: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 

b) MODEL 3: RANCH HANDS.AND COMPARISONS BY DIOXIN CA:1:'EGoRY~.ADJUSTED 

DiffefenceofAaj. 
Adj. ···.· Mean vs. eompQrisOns 

Dioxin Category n Mean~ (95% C.L)e 

Comparison 1,035 1,146.0 

Background RH 364 1,127.6 -18.4 -

LowRH 253 1,116.9 -29.1 -

HighRH 251 1,13l.0 -15.0 -

Low plus High RH 504 1,123.9 -22.1 -

a Transformed from natural logarithm scale. 

p-VaJued 

0.231 

0.096 

0.399 

0.104 

".:{,;:;:.';::: 

Cova:i Remarks 
AGE (p=0.553) 

RACE (p <0.001) 
CSMOK (p<0.001) 
PACKYR (p=0.189) 

ALC (p=0.071) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

C Difference of adjusted means after transformation to original scale; confidence interval on difference of 
adjusted 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: 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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4 1,138.0 1,120.4 
(288) (292) 

5 1,141.4 1,127.2 
(292) (290) 

6d 1,127.9 1,123.0 
(291) (290) 

Table 0-3-15. (Continued) 
Analysis of IgG (mg/dI) 

Occupation Removed from Final Model 

1,155.8 0.078 0.002 (0.005) 0.660 
(289) 

1,145.6 0.078 -0.001 (0.005) 0.787 
(287) 

1,152.3 0.084 0.003 (0.005) 0.538 
(287) 

a Transformed from n;UUrallogarithm scale. 

b Model 4: Log, Oipid-adjusted current dioxin + I). 
Model 5: Log, (whole-weight current dioxin + I) . 
Model 6: Log, (whole-weight current dioxin + I), adjusted for log, total lipids. 

RACE (p<0.001) 
CSMOK (p<0.001) 

ALC (p=0.012) 

RACE (p<0.001) 
CSMOK (p<0.001) 

ALC (p=0.01l) 

RACE (p<0.001) 
CSMOK (p<0.001) 

ALC (p=0.018) 

C Slope and standard error based on natural logarithm of IgG versus log, (current dioxin + I). 

d Adjusted for log, total lipids in addition to covariates specified under "Covariate Remarks" column. 

Note: Model 4: Low = ,,; 8.1 ppt; Medium = >8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = ,,; 46 ppq; Medium = >46-128 ppq; High = > 128 ppq. 
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