
Table K-4-10. 
Interaction Table for Carotid Bruits 

Occupation Removed from Final Model 

.... . jI)MODiC2i ~P1~ · ~DIOXINAJ>JbSp~D )ii ..• ' 

. ··tIDitilll ..• Dioxin"bY+IlifetiDieag~e .•. SmokiDg·· HiStory:· , .• TIlb1eS ,·.1S;;21.arid·KC3'-17);·;· 

, .... InitiarDi~~=~;~~a?;~~:~:L,' A.· •••.. • •..• ~ .•• · .. ~(95ed ~.daC~"~I~.:): .. k.: .•.•• ·~.:.::J~ .•••••••..... (l. ~D ... ~:v .• ~~oe·Oxin) 
.. siraiUm .. .' •....... ·· .. DioxiO •• ·.'\, D"; :"u'nOtw.d.:·· ... :... '" . .. ... 

o Pack-years Low 43 4.6 0.47 (0.06,3.39) 0.453 
Medium 35 0.0 
High 49 0.0 

>0-10 Pack-years Low 51 5.9 0.47 (0.18,1.24) 0.125 
Medium 42 2.4 
High 63 1.6 

> 10 Pack-years Low 70 0.0 2.50 (0.89,7.00) 0.082 
Medium 86 1.2 
High 53 1.9 

Initial.Di~im··Categoij.§l;;,;;;u.ry· Statjstici·%+.? ADatysis :R-w ·.for Log; (hrltia1Dioxin) 

·imtiaI ,i' ... ,)/> ·+ ~~~ ;;i . . . Ailjlisted Reiati~~1liSk : 
Stratum . ( Dioxin itt:n . .·jAbiImmiiI i /· (9S% C.;I !)" > ' p-:Vlllue 

No Low 69 2.9 0.27 (0.03,2.65) 0.263 
Medium 74 0.0 
High 73 0.0 

Yes Low 95 3.2 1.06 (0.59,1.93) 0.841 
Medium 89 2.2 
High 92 2.2 
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• 
Table K-4-10. (Continued) 

Interaction Table for Carotid Bruits 
Cholesterol Removed from Final Model 

~J)iojjn Cat.igo..y ;s;;m;n~ry".St"tistj~ Il.··· •• ·linaIysisResuJtilor.Logl'(CUlTeIitDioxin+··' l) 

stnrtum ;.·. ~':i .\. ,. lJ~~2~·l·~~{t;:=~;:F ' "' p"~~~ i 
No Low 110 1.8 0.39 (0.23,0.67) 0.001 

Medium 119 1.7 
High 125 0.0 

Yes Low 179 2.2 1.07 (0.70,1.62) 0 .761 
Medium 161 2.5 
High 156 2.6 

a Relative risk for a twofold increase in initial dioxin. 

b Relative risk for a twofold increase in current dioxin. 

Note: Model 2: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppl. 
Model 6: Low = ,; 46 ppq; Medium = > 46-128 ppq; High = > 128 ppq. 
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Table K-4-11. 
Interaction Table for Dorsalis Pedis Pulses 
Diabetic Class Removed from Final Model 

,

·, •. ·Stratuini .• ,'., •.•• , .. ' .. ' •.•••••••• ' •.• , .•. ' .•..•.• ,., •• , .. ' ...•... ,..... ..,' •... ', ....••.•. ~ .... .......... ' ..•.•.• _ , .•... ,...... ... > ........,. i.' ... "i.··· .•. .> pen:eut, ..•.. ·,i •• ,' .. ·,·.' .• ,· .•. ,·.·.A.·., .• ' .. ·.d •. ,· .. ,.~ .. ·, .. ust .. · .. , ...•.. ".(95;,;rw. R.··,;. •. ·C1a.Lti ... v)· ·.e.· .. · .. '.·,R. j~k i. .>/ .. . 
uw.uu ~_v. , }X ~I Abi1ot1ii.) '7D' .'.' ••...• ··,···,·· p.Value ; . 

Born~1942 Comparison 447 6.7 

Background RH 126 4.8 0.65 (0.26,1.62) 0.355 
LowRH 84 4.8 0.68 (0.23,1.98) 0.478 
HighRH 153 5.2 0.78 (0.34,1.75) 0.544 
Low plus High RH 237 5.1 0.74 (0.37,1.49) 0.399 

Born < 1942 Comparison 596 8.2 

Background RH 243 11.1 1.41 (0.83,2.35) 0.183 
LowRH 170 9.4 1.13 (0.62,2.07) 0.687 
High RH 105 16.2 2.07 (1.13,3.82) 0.019 
Low plus High RH 275 12.0 1.48 (0.92,2.38) 0.110 

a Relative risk and confidence interval relative to Comparisons. 

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 K-4-12. 
Interaction Table for Posterior Tibial Pulses 

Occupation, HDL, Body Fat, and Diabetic Class Removed from Final Model 

0-10 Pack-years Low 96 1.0 1.22 (0.58,2.60) 0.600 
Medium 80 1.3 
High 116 1.7 

> 10 Pack-years Low 71 9.9 0.78 (0.46,1.34) 0.372 
Medium 88 9.1 

54 3.7 
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Table K-4-12. (Continued) 
Interaction Table for Posterior Tibial Pulses 

Occupation, HDL, Body Fat, and Diabetic Class Removed from Final Model 

O-Never Smoked Comparison 277 0.7 

Background RH 109 1.8 
LowRH 69 0.0 
HighRH 67 0.0 
Low plus High RH 136 0.0 

O-Former Smoker Comparison 520 1.9 

Background RH 170 2.4 
LowRH 123 3.3 
High RH 112 2.7 
Low plus High RH 235 3.0 

>0-20 CigaretteslDay Comparison 149 2.0 

Background RH 56 7.1 
LowRH 39 7.7 
High RH 49 12.2 
Low plus High RH 88 10.2 

> 20 CigaretteslDay Comparison 97 9.3 

Background RH 36 0.0 
LowRH 23 13.0 
HighRH 31 12.9 
Low plus High RH 54 13.0 

a Relative rislM"or a rwofold increase in initial dioxin. 

b Relative risk and confidence interval relative to Comparisons. 

2.24 (0.97,5 .19) 

1.20 (0.52,2.78) 
1.47 (0.45,4.77) 
2.04 (0.92,4.50) 
1.70 (0.64,4.55) 

3.11 (1.34,7.21) 
3.87 (0.89,16.76) 

11.83 (5.35,26.17) 
6.98 (2.12,22.98) 

1.81 (0.40,8.27) 
1.97 (0.89,4.35) 
1.88 (0.51,6.94) 

0.060 

0.670 
0.519 
0.079 
0.290 

0.008 
0.070 

<0.001 
0.001 

0.443 
0.095 
0.345 

-: 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 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 ppt. 
High (Ranch Hand): Current Dioxin> 10 ppt, Initial Dioxin> 143 ppl. 
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Table K-4-13. 
Interaction Table for Leg Pulses 

Occupation and Diabetic Class Removed from Final Model 

Type A Low 78 14.1 0.80 (0.53,1.21) 0.282 
Medium 70 12.9 
High 62 3.2 

TypeB Low 90 3.3 1.40 (1.05,1.87) 0.023 
Medium 102 12.7 

109 11.0 

a Relative risk for a twofold increase in initial dioxin. 

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

TypeB 

Table K-4-14. 
Interaction Table for Peripheral Pulses 

Occupation and Diabetic Class Removed from Final Model 

Low 
Medium 
High 

Low 
Medium 
High 

78 
70 
62 

90 
102 
109 

14.1 
12.9 
3.2 

3.3 
12.7 
11.0 

0.80 (0.53,1.21) 

1.40 (1.!lS,I.!r7) 

• Relative risk for a twofo'.d increase in initial dioxin. 

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

Dependent Variable-Covariate Associations for the Hematology 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 x 2 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 (transfonned 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 L-l-l. 
Dependent Variable-Covariate Associations for the Hematology Assessment 

Red Blood Cen (RBC) Count 
(million/nun') (n=2,224) (n=131) (n=2,093) 
(continuous) r=-0.143 <0.001 x=5.1l x=5.01 0.021 
(discrete) (n=950) (n=I,274) 

Abnormal Low 1.8% 3.5% 0.047 3.1% 2.8% <0.001 
Abnormal High 1.3% 1.3% 5.3% 1.1% 

White Blood Cen (WBC) 
Count 
(thousand/nun') (n=2,224) (n=131) (n=2,093) 
(continuous)a r=-O.002 0.908 x=6.58 x=7.43 <0.001 
(discrete) (n=950) (n=I,274) 

Abnormal Low 4.6% 3.0% 0.124 13.0% 3.1% <0.001 
Abnormal High 5.5% 5.7% 3.1 % 5.7% 

Hemoglobin 
(gmldl) (n=2,224) (n=131) (n=2,093) 
(continuous) r=-O.089 <0.001 x=15.41 x=15.89 <0.001 
(discrete) (n=950) (n= 1,274) 

Abnormal Low 2.2% 3.0% 0.469 7.6% 2.3% 0.001 
Abnormal High 1.7% 2.0% 0.8% 1.9% 

Hematocrit 
(percent) (n=2,224) (n=131) (n=2,093) 
(continuous) r=-O.067 0.002 x=45.48 x=46.33 0.003 
(discrete) (n=950) (n=I,274) 

Abnormal Low 1.1% 1.7% 0.254 3.8% 1.3% 0.048 

Platelet Count 
(thousand/nun') (n=2,223) (n=131) (n=2,092) 
(continuous)b r=-0.1l4 <0.001 x=247.2 x=251.6 0.378 
(discrete) (n=950) (n= 1,273) 

Abnormal High 1.3% 1.0% 0.740 0.8% 1.2% 0.999 

Prothrombin Time 
(seconds) (n=2,045) (n= 123) (n=I,922) 
(continuous)3 r=0.031 0.155 x=12.09 x=11.93 0.018 
(discrete) (n=899) (n=I,146) 

High 0.2% 1.1% 0.033 0.8% 0.7% 0.999 

RBC Morphology (n=950) (n= 1 ,274) (n=131) (n=2,093) 
Abnormal 38.8% 50.5% <0.001 56.5% 44.8% 0.012 

Absolute Neutrophils (segs) (n=2,224) (n=131) (n=2,093) 
(thousand/mm')' r=0.006 0.765 x=3.54 x=4.28 <0.001 

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

bMeans transformed from square root scale; correlations based on square root versus covariate. 

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

Dependent "··,· . 
Variable Officer Enlisted p-'Value 

Red Blood Cell (RBC) Count 
(millionfmm') (n;865) (n;363) (n;996) 
(continuous) x;4.96 x;5.02 x;5.07 <0.001 
(discrete) Abnormal Low 3.9% 1.9% 2.1 % 0.029 

Abnormal High 0.7% 1.7% 1.7% 

White Blood Cell (WBC) 
Count 
(thousand/mm') (n;865) (n;363) (n;996) 
(continuous)' x;6.95 x;7.77 x;7.62 <0.001 
(discrete) Abnormal Low 4.1 % 4.1 % 3.2% 0.002 

Abnormal High 3.4% 8.8% 6.3% 

Hemoglobin 
(gmJdl) (n;865) (n;363) (n;996) 
(continuous) x; 15.78 x;15 .90 x; 15.93 0.007 
(discrete) Abnormal Low 3.1% 2.5% 2.3% 0.617 

Abnormal High 2.1% 1.1% 1.9% 

Hematocrit 
(percent) (n;865) (n;363) (n;996) 
(continuous) x;45.98 x;46.42 x;46.49 0.001 
(discrete) Abnormal Low 2.0% 1.4% 1.0% 0.220 

Platelet Count 
(thousand/mm') (n;864) (n;363) (n;996) 
(continuous )b x;243.9 x;251.9 x;257.6 <0.001 
(discrete) Abnormal High 0.5% 1.1% 1.7% 0.040 

Prothrombin Time 
(seconds) (n;793) (n;327) (n;925) 
(continuous)' x; 11.92 x;11.97 x; 11.95 0.519 
(discrete) High 1.0% 1.2% 0.3 % 0.133 

RBC Morphology (n;865) (n;363) (n;996) 
Abnormal 47.3% 49.0% 42.7% 0.046 

Absolute Neutrophils (segs) (n;865) (n;363) (n;996) 
(thousand/mm')' x;3.96 x;4.45 x;4.40 <0.001 

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

bMeans transformed from square root scale; correlations based on square root versus covariate. 

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

Red Blood Cell (RBC) Count 
(million/rom') (n=2.222) 
(continuous) r=0.083 <0.001 
(discrete) (n=608) (n=I.054) (n=349) (n=211) 

Abnormal Low 2.6% 3.5% 1.4% 1.9% 0.423 
Abnonnal High 1.0% 1.3% 1.7% 1.4% 

White Blood Cell (WBC) 
Count 
(thousand/rom') (n=2.222) 
(continuous)' r=0.438 <0.001 
(discrete) (n=608) (n=I.054) (n = 349) (n=211) 

Abnonnal Low 6.3% 3.8% 0.9% 0.0% <0.001 
Abnormal High 0.7% 2.0% 13.5% 24.6% 

Hemoglobin 
(gmldl) (n=2.222) 
(continuous) r=0.227 <0.001 
(discrete) (n=608) (n= 1.054) (n=349) (n=211) 

Abnormal Low 3.0% 3.2% 2.0% 0.0% <0.001 
Abnormal High 0.7% 1.0% 4.0% 5.7% 

Hematocrit 
(percent) (n=2.222) 
(continuous) r=0.239 <0.001 
(discrete) (n=608) (n=I.054) (n=349) (n=211) 

Abnormal Low 1.6% 2.0% 0.3% 0.0% 0.032 

Platelet Count 
(thousand/rom') (n=2.221) 
(continuous)' r=0.109 <0.001 
(discrete) (n=607) (n= 1.054) (n=349) (n=211) 

Abnormal High 0.8% 0.8% 1.4% 3.3% 0.011 

Prothrombin Time 
(seconds) (n=2.043) 
(continuous)' r=-D.140 <0.001 
(discrete) (n=558) (n=966) (n=319) (n=200) 

High 0.5% 1.1% 0.3% 0.0% 0.194 

RBC Morphology (n=608) (n=I.054) (n=349) (n=211) 
Abnormal 45.2% 47.4% 42.4% 41.7% 0.242 

Absolute Neutrophils (segs) (n=2.222) 
(thousand/rom')' r=0.426 <0.001 

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

'Means transfonned from square root scale; correlations based on square root versus covariate. 

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

Red Blood Cen (RBC) Count 
(millionlmm3) (n=2,221) 
(continuous) r=-O.029 0.169 
(discrete) (n=608) (n=679) (n=934) 

Abnormal Low 2.6% 2.1 % 3.4% 0.293 
Abnormal High 1.0% 1.0% 1.7% 

White Blood Cen (WBC) 
Count 
(thousand/mm3) (n=2,221) 
(continuous)' r=0.245 <0.001 
(discrete) (n =608) (n =679) (n = 934) 

Abnormal Low 6.3% 3.2% 2.3% <0.001 
Abnormal High 0.7 % 5.2% 9.1% 

Hemoglobin 
(gm/dl) (n =2,221) 
(continuous) r=0.057 0.007 
(discrete) (n = 608) (n=679) (n=934) 

Abnormal Low 3.0% 2.5% 2.6% 0.103 
Abnormal High 0.7% 1.9% 2.6% 

Hematocrit 
(percent) (n=2,221) 
(continuous) r=O.072 <0.001 
(discrete) (n = 608) (n=679) (n=934) 

Abnormal Low 1.6% 2.1 % 0.9% 0.118 

Platelet Count 
( thousand/mm3) (n=2,220) 
(continuous)' r=0.091 <0.001 
(discrete) (n = 607) (n=679) (n = 934) 

Abnormal High 0.8% 1.3% 1.2% 0.683 

Prothrombin Time 
(seconds) (n=2,042) 
(continuous)' r=-0.060 0.007 
(discrete) (n=558) (n=641) (n=843) 

High 0.5% 0.9% 0.7% 0.719 

RBC Morphology (n = 608) (n=679) (n=934) 
Abnormal 45.2% 45.8% 45.5% 0.979 

Absolute Neutrophils (segs) (n=2,221) 
(thousand/mm3)' r=0.242 <0.001 

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

bMeans transformed from square root scale; correlations based. on square root versus covariate. 

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

Race 

Dependimt. " . 
. Viuiable 

i ...... , ' ... ' ............ _ _____ Ag...:;..e ___ ----'-

........ ·,>J.A,~ei :;;:2 :;;:~ p-val~~BI~~NOn-BlaCk p-Valne 

Absolute Neutrophils (bands) 
(thousand/nun') 
(continuous)' 
(discrete) 

Absolute Lymphocytes 
(thousand/nun')' 

Absolute Monocytes 
(thousand/nun')' 

Absolute Eosinophils 
(thousand/nun') 
(continuous)a 
(discrete) 

Absolute Basophils 
(thousand/mm') 
(continuous)3 
(discrete) 

Nonzero 

Zero 

Nonzero 

Zero 

Nonzero 

Zero 

(n=I,852) 
r=0.035 0.133 

(n=950) (n=I,274) 
17.4% 16.3% 0.520 

(n=2,224) 
r=~.019 

(n=2,224) 
r=O.013 

(0=1,965) 
r=~.OOI 

(n=950) (n=I,274) 
11.3% 11.9% 

(n=I,219) 
r=-0.009 

(n=950) (n=I,274) 
43.6% 46.4% 

0.375 

0.530 

0.978 

0.675 

0.768 

0.203 

(n=88) (n=I,764) 
x=0.185 x=0.261 
(n=131) (n=2,093) 
32.8% 15.7% 

(n= 131) (n=2,093) 
x=2.15 x=2.08 

(n=131) (n=2,093) 
x=0.459 x=0.491 

(0= 118) (n=I,847) 
x=0.189 x=0.220 
(n=131) (n=2,093) 

9.9% 11.8 % 

(0=65) (0=1,154) 
x=0.091 x=0.101 

(n=131) (n=2,093) 
50.4% 44.9% 

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

bMeans transformed from square root scale; correlations based on square root versus covariate. 

Note: Correlations (r) are based on total sample and are not category specific. 
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0.151 
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Table L-I-I. (Continued) 
Dependent Variable-Covariate Associations for the Hematology Assessment 

Absolute Neutrophils (bands) 
(thousandlmm') (n=732) (n=301) (n=819) 
(continuous)' Nonzero x=0.255 x=0.267 x=0.255 0.730 
(discrete) (n=865) (n=363) (n = 996) 

Zero 15.4% 17.1% 17.8% 0.378 

Absolute Lymphocytes (n=865) (n=363) (n=996) 
(thousandlmm'), x= 1.94 x=2.24 x=2.16 <0.001 

Absolute Monocytes (n=865) (n=363) (n=996) 
(thousand/mm')b x=0.485 x=O.490 x=0.493 0.775 

Absolute Eosinophils 
(thousandlmm') (n=756) (n = 326) (n=883) 
(continuous)' Nonzero x=0.215 x=0.229 x=0.217 0.484 
(discrete) (n=865) (n=363) (n = 996) 

Zero 12.6% 10.2% 11.4% 0.449 

Absolute Basophils 
(thousand/mm') (n=478) (n=202) (n=539) 
(continuous)' Nonzero x=0.097 x=0.106 x=O.lOl 0.126 
(discrete) (n=865) (n=363) (n=996) 

Zero 44.7% 44.4% 45.9% 0.832 

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

bMeans transformed from square root scale; correlations based on square root versus covariate. 

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

Absolute Neutrophils (bands) 
(thousandlmm') (n= I ,S50) 
(continuous)' Nonzero r=0.229 <0.001 
(discrete) (n=60S) (n=I,054) (n=349) (n=211) 

Zero 17.S% 17.9% 13.5% 13.3% 0.110 

Absolute Lymphocytes (n=2,222) 
(thousandlmm')' r=O.I64 <0.001 

Absolute Monocytes (n=2,222) 
(thousandlmm')b r=O.I84 <0.001 

Absolute Eosinophils 
(thousandlmm') (n=I,963) 
(continuous)' Nonzero r=0.147 <0.001 
(discrete) (n=60S) (n=I ,054) (n =349) (n=211) 

Zero 13.2% 11.0% 10.6% 12.3% 0.526 

Absolute Basophils 
(thousand/mm') (n=I ,21S) 
(continuous)' Nonzero r=0.199 <0.001 
(discrete) (n=60S) (n=I,054) (n = 349) (n=211) 

Zero 44.7% 43.3% 47.3% 52.6% 0.074 

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

bMeans transformed from square root scale; correlations based on square root versus covariate. 

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

Absolute Neutrophils (bands) 
(thousandlmm') (n= 1,849) 
(continuous)' Nonzero r=0.129 <0.001 
(discrete) (n=608) (n =679) (n=934) 

Zero 17.8% 18.9% 14.6% 0.055 

Absolute Lymphocytes (n=2,221) 
(thousandlmm')' r=0.087 <0.001 

Absolute Monocytes (n =2,221) 
(thousandlmm')' r=0.109 <0.001 

Absolute Eosinophils 
(thousand/mm') (n=I,962) 
(continuous)' Nonzero r=0.080 <0.001 
(discrete) (n = 608) (n=679) (n=934) 

Zero 13.2% 10.3% 1l.7% 0.283 

Absolute Basophils 
(thousand/mrn') (n=I,217) 
(continuous)' Nonzero r=0.105 <0.001 
(discrete) (n=608) (n =679) (n=934) 

Zero 44.7% 44.5% 46.0% 0.794 

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

'Means transformed from square root scale; correlations based on square root versus covariate. 

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

Interaction Tables for the Hematology 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 16 are given in the heading of each subtable. A 
summary of the interactions described in this appendix follows. 

L-2-1 16-3 Red Blood Cell (RBC) I Current Cigarette Smoking 
Count (Continuous) 3 Current 

L-2-2 16-5 White Blood Cell (WEC) I Race 
Count (Continuous) 2 Race, Occupation 

4 Race 
5 Race 
6 Race 

L-2-3 16-6 White Blood Cell (WEC) 4 Race 
Count (Discrete) 5 Race 

6 Race 

L-2-4 16-7 Hemoglobin (Continuous) I Current Cigarette Smoking, 
Lifetime Cigarette Smoking History 

3 Current Cigarette Smoking, 
Lifetime 

L-2-5 16-9 Hematocrit (Continuous) Current Cigarette Smoking, 
Lifetime Cigarette Smoking History 

3 Current Cigarette Smoking, 
Lifetime History 

L-2-6 16-13 Prothrombin Time 3 Age 
(Continuous) 

L-2-7 16-14 Prothrombin Time 4 Lifetime Cigarette Smoking History 
(Discrete) 

L-2-8 16-16 Absolute Neutrophils (segs) 2 Race 
4 Race 
5 Race 
6 Race 
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Appendix L-2 Chapter . 
Table Table Variable 

L-2-9 16-17 Absolute Neutrophils 2 Lifetime Cigarette Smoking 
(bands) History, Occupation 

3 Lifetime Cigarette Smoking History 
4 Lifetime Cigarette Smoking History 
5 Lifetime Cigarette Smoking History 
6 Lifetime Cigarette Smoking History 

L-2-10 16-19 Absolute Monocytes Race 

L-2-11 16-20 Absolute Eosinophils 2 Age, Occupation 
6 

L-2-12 16-21 Absolute Basophils 5 Race 
6 Race 
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Table L-2-1. 
Interaction Table for Red Blood Cen (RBC) Count (million/mm3

) 

(Continuous) 

:.::::-.. :':.-,: ········ a) MODELl: \Rl\NCHHANDS VS.COMPARISONS .. ADJUSTED 
'. (G£{jrip'by~Current Cigarette Smoking: TabJeJ6C3) 

Occupational i / 
Difference of> 

Adjusted > ( AdjuSted Means 
Stratum · Category Group :- 0 Mean · (95% C.I.) p-Value 

O-Never Smoked All Ranch Hand 254 5.036 -0.028 (-0.089,0.033) 0.373 
Comparison 354 5.064 

O-Forml!r All Ranch Hand 436 5.000 -0.043 (-0.090,0.004) 0.070 
Smoker Comparison 617 5.044 

>0-20 All Ranch Hand 158 5.067 -0.006 (-0.087,0.074) 0.879 
Cigarettes/Day Comparison 191 5.074 

>20 All Ranch Hand 97 5.163 0.094 (-0.010,0.197) 0.076 
Cigarettes/Day Comparison 114 5.070 
-----------------------------------------------------------------------------------------------
O-Never Officer Ranch Hand 134 4.986 -0.003 (-0.087,0.081) 0.940 
Smoked Comparison 194 4.989 

Enlisted Flyer Ranch Hand 25 5.058 -0.048 (-0.256,0.159) 0.647 
Comparison 27 5.107 

Enlisted Ranch Hand 95 5.064 -0.061 (-0.162,0.039) 0.231 
Groundcrew Comparison 133 5.125 

O-Fonner Officer Ranch Hand 178 4.972 -0.036 (-O.1l0,0.038) 0.339 
Smoker Comparison 242 5.008 

Enlisted Flyer Ranch Hand 84 4.967 -0.104 (-0.213,0.005) 0.062 
Comparison 106 5.071 

Enlisted Ranch Hand 174 5.031 -0.023 (-0.096,0.049) 0.527 
Groundcrew Comparison 269 5.054 

>0-20 Officer Ranch Hand 33 5.060 0.01l (-0.170,0.192) 0.906 
CigaretteslDay Comparison 35 5.049 

Enlisted Flyer Ranch Hand 28 4.948 -0.150 (-0.328,0.028) 0.099 
Comparison 47 5.098 

Enlisted Ranch Hand 97 5.ll7 0.032 (-0.073,0.136) 0.552 
Groundcrew Comparison 109 5.085 

>20 Officer Ranch Hand 18 5.241 0.229 (0.007,0.452) 0.044 
CigaretteslDay Comparison 30 5.012 

Enlisted Flyer Ranch Hand 25 5.259 0.167 (-0.054,0.389) 0.138 
Comparison 21 5.092 

Enlisted Ranch Hand 54 5.109 0.009 (-0.129,0.148) 0.896 
Groundcrew Comparison 63 5.099 
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Table L-2-1. (Continued) 
Interaction Table for Red Blood Cell (RBC) Count (million/nun3

) 

(Continuous) 

O-Never Comparison 282 5.068 
Smoked 

Background RH 108 5.036 -D.032 (-D.ll6,0.052) 
LowRH 72 5.051 -D.017 (-D.ll4,0.080) 
High RH 65 4.992 -D.075 (-D.179,0.028) 
Low plus High RH 137 5.023 -D.045 (-D.122,0.033) 

O-Former Comparison 528 5.044 
Smoker 

Background RH 168 4.996 -D.048 (-D.ll4,0.018) 
LowRH 126 5.004 -D.040 (-D.ll3,0.033) 
High RH 113 5.001 -D.043 (-0.121,0.034) 
Low plus High RH 239 5.003 -D.042 (-D.099,0.016) 

>0-20 Comparison 152 5.086 
CigaretteslDay 

Background RH 59 5.169 0.083 (-D.031,0.196) 
LowRH 38 4.978 -D. 109 (-D.242,0.025) 
High RH 49 5.055 -D.031 (-D.153,0.090) 
Low plus High RH 87 5.021 -D.065 (-D.164,0 .034) 

>20 Comparison 97 5.095 
CigaretteslDay 

Background RH 35 5.263 0.168 (0.022,0.313) 
LowRH 23 5.181 0.086 (-D.085,0.257) 
High RH 31 5.093 -D.002 (-D. 154,0.150) 
Low plus High RH 54 5.131 0.035 (-D.090,0.161) 

Note: Model 3: RH = Ranch Hand. 
Comparison: Current Dioxin :s; 10 ppt. 
Background (Ranch Hand): Current Dioxin :s; 10 ppt. 

0.459 
0.732 
0.154 
0.258 

0.156 
0.282 
0.277 
0.159 

0.154 
0.ll2 
0.613 
0.198 

0.024 
0.325 
0.981 
0.579 

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. 
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Stratum 

Table L-2-2. 
Interaction Table for White Blood CeU (WBC) Count (thousand/mm3) 

(Continuous) 

a) MODELl: RANCH HANDS VS. COMPARISONS -'·ADJUSTED 

Occupational 
Category 

. (Group-lly-Race: Table 16-5) 
:':-::<:':': c: __ : 

. Group •.•. n 
Adjusted 

Meal1' .. 

Difference of 
.' AdjUsted Means 
··.·\ (95% C.l.)b p-Valuec 

Blo.ck All Ranch Hand 
Comparison 

56 
75 

5.87 
6.42 

-0.55 - 0.035 

Non-Blo.ck All 

Black Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Non-Black 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 

889 
1,201 

7 
6 

10 
15 

39 
54 

356 
495 

152 
186 

381 
520 

7.19 
7.12 

5.41 
7.68 

5.70 
6.32 

6.19 
6.54 

6.86 
6.79 

7.20 
7.24 

7.48 
7.37 

0.07 - 0.346 

-2.27 -- 0.008 

-D.62 -- 0.292 

-D.35 -- 0.277 

0.07 -- 0.556 

-0.04 -- 0.847 

0.12 -- 0.329 

b) MODEL 2: RANCH HANDS - INITIAL DIOXIN - ADJUSTED 
(Initial Dioxin-by-Race: Table 16-5) 

Initial Dioxin Category Summary Statistics 

Adjusted 
Stratum loitial Dioxin n Mean" 

Black Low 17 5.10 
Medium 10 6.84 
High 9 6.91 

Non-Black Low 157 7.25 
Medium 162 7.25 

. High 162 7.15 

L-2-5 

Analysis .Results for Log, (Initial Dioxin) 

Adjusted··Slope · •.•. ····•··· 
(Std. Error)d......· p-Value 

0.1066 (0.0411) 0.010 

-D.0033 (0.0411) 0.742 



Table L-2-2. (Continued) 
Interaction Table for White Blood Cell (WBC) Count (thousand/mm3) 

(Continuous) 

Officer Low 77 6.27 0.0926 (0.0418) 0.027 
Medium 33 6.80 
High I 9.33 

Enlisted Flyer Low 36 6.53 ·{1.0317 (0.0226) 0.160 
Medium 43 6.59 
High 31 6.30 

Enlisted Low 61 6.74 0.0032 (0.0110) 0.775 
Groundcrew Medium 96 6.75 

139 6.78 

Black Low 12 5.79 0.0615 (0.0302) 0 .042 
Medium 22 5.48 
High 17 6.78 

Non-Black Low 279 7.15 -{}.0014 (0.0068) 0 .837 
Medium 277 7.18 
High 280 7.11 
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Table L-2-2. (Continued) 
Interaction Table for White Blood Cell (WBC) Count (thousand/mm3

) 

(Continuous) 

' t) MODEL 5: RANCH HANDS Ci:JRRENTDIOXi:N ( ADroSTED ' 
(C~tDioxin.bY~IDi~e:. Table 16-5) ' .. ' 

Current Dioxin Category Summary Statistics . 'Analysis Results for Log: (Current Dioxin + 1) 

stratum ' 

Black 

Non-Black 

Current 
Dioxin 

Low 
Medium 
High 

Low 
Medium 
High 

13 
23 
15 

283 
274 
279 

Adjusted i." 
.,. Mean' } 

5.65 
5.54 
7.04 

7.12 
7.17 
7 .15 

Adjusted Slope 
. . (Std. Error)d 

0.0634 (0.0269) 

-D.OOll (0.0057) 

o MODEL 6: RANCH HANDS ...:. Cl:lRimNT DIOXIN ~ ADJUSTED 
(Current Dioxin-by-Race: Table 16-5) 

p-Valu.; \ 

0.019 

0.850 

Current Dioxin Category Sun'lmary S' 1 tati:stics ... Altai)'Sis Results for .• Logz(Current Dioxin + 1) 

Stratum 
Current· 
Dioxin p-V';"';'~ / 

Black Low 13 5.69 0.0607 (0.0270) 0:025 
Medium 23 5.56 
High 15 7.04 

Non-Black Low 282 7.15 -D.0036 (0.0062) 0.568 
Medium 274 7.17 
High 279 7.11 

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 WBC count versus log, dioxin. 

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

Non-Black Low 
Medium 
High 

Black Low 
Medium 

t;'" 
High 

N , 
00 

Ciihent ' 
Stratum Dioxin n 

Non-Black Low 283 
Medium 274 
High 279 

Black Low 13 
Medium 23 
High 15 

Table L-2-3. 
Interaction Table for White Blood Cell (WBC) Count 

(Discrete) 

a) MODEL 4: RANCH HANDS - ClJRRli;lI!T DIOXIN~ ADJUSTED 
(Current 16-6) 

Analysis Results 

Percent Abnonna) Lowvs. Norlnal 

Abnormal Abnormal Adj. Relative Risk 
n Low Nonna) Wgh ' (95%> C.I.)' p-Value 

279 2.9 91.4 5.7 1.17 (0.85,1.61) 0.340 
277 2.9 89.9 7.2 
280 3.9 90.4 5.7 

12 25.0 66.7 8.3 0.50 (0.23,1.09) 0.080 
22 22.7 77.3 0.0 
17 0.0 100.0 0.0 

Low Hlgb p-Value 

2.8 91.9 5.3 1.19 (0.90,1.57) 0.232 
3.3 89.1 7.7 
3.6 90.7 5.7 

23.1 69.2 7.7 0.54 (0.27,1.08) 0.081 
21.7 78.3 0.0 
0.0 100.0 0.0 

L-2-8 

High vi;. Nbhrial 

Adj. RelatiVe Risk 
(9~~£~J;)· ' 

0.80 (0.65,0.99) 0.037 



Non-Black Low 282 2.8 
Medium 274 3.3 
High 279 3.6 

Black Low 13 23.1 
Medium 23 21.7 
High 15 0.0 

Table L-2-3. (Continued) 
Interaction Table for White Blood Cell (WBC) Count 

(Discrete) 

91.8 5.3 1.17 (0.87,1.57) 0.301 
89.1 7.7 
90.7 5.7 

69.2 7.7 0.54 (0.27,1.08) 0.081 
78.3 0.0 

100.0 0.0 

S a Relative risk for a twofold increase in current dioxin. , 
'J:l 

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

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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Stratum . 

O-Never 
Smoked 

O-Fonner 
Smoker 

>0-20 
Cigarettes/Day 

>20 
Cigarettes/Day 

O-Never 
Smoked 

O-Fonner 
Smoker 

>0-20 
CigarettesJDay 

>20 
CigarettesJDay 

Table L-2-4. 
Interaction Table for Hemoglobin (gm/dl) 

(Continuous) 

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

Occupational • 
Category . .. Group 

All 

All 

All 

All 

Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

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 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

A:!:'~·.·.·.· ... ·.·.· •.... 
Difference of 

Adjusted Means 
D._:_ (95% C.I.) 

254 15.49 -0.02 (-0.18,0.14) 
354 15.51 

436 15.47 -0.05 (-0.17,0.07) 
617 15.51 

158 15.90 0.04 (-0.17,0.25) 
191 15.86 

97 16.30 0.17 (-0.10,0.44) 
114 16.14 

134 15.44 -D.01 (-D.23,0.21) 
194 15.45 

25 15.63 0.22 (-D.32,0.77) 
27 15.41 

95 15.47 -D. 10 .(-0.36,0.16) 
133 15.57 

178 15.46 -D.02 (-D.21,0.17) 
242 15.48 

84 15.36 -D.23 (-D.51 ,0.06) 
106 15.59 

174 15.50 0.00 (-0.19,0.19) 
269 15.50 

33 16.15 0.40 (-D.08,0 .87) 
35 15.76 

28 15.68 -0.20 (-D.67,0.26) 
47 15.88 

97 15.87 -0.01 (-D.29,0.26) 
109 15.88 

18 16.36 0.46 (-D. 13,1.04) 
30 15.90 

25 16.59 0.19 (-D .39,0.77) 
21 16.39 

54 16.17 0.02 (-0 .35 ,0.38) 
63 16.16 

L-2-1O 

p-Value 

0.775 

0.437 

0.732 

0.221 

0.910 

0.421 

0.456 

0.831 

0.119 

0 .974 

0.102 

0.390 

0.928 

0.124 

0.520 

0.928 



Stratilm 

o Pack-years 

>0-10 
Pack-years 

>10 
Pack-years 

Table L-2-4. (Continued) 
Interaction Table for Hemoglobin (gm/d!) 

(Continuous) 

" plj\fODEL l i !iANCUHANDS VS. COMfARISON~~STED 
·· .. i· (Gl'P'l1P"~i"tifetimeCigafette Smoking '!lliiory: ) Ta~¥l6,7) 

Occupational 
Category .... Group 

All Ranch Hand 254 15.63 -0.02 (-0.19, 0.14) 
Comparison 354 15.65 

All Ranch Hand 297 15,71 0.08 (-0.07,0.24) 
Comparison 382 15.63 

All Ranch Hand 394 15.59 -0.05 (-0.18,0.08) 
Comparison 540 15.64 

o Pack-years Officer Ranch Hand 134 15.42 -0.00 (-0 .23 ,0,22) 

>0-10 
Pack-years 

>10 
Pack-years 

Enlisted Flyer 

Enlisted 
Groundcrew 

Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

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 

194 15.43 

25 15.71 0.21 (-0.34,0,77) 
27 15.49 

95 15 ,53 -0.10 (-0.37 ,0.17) 
133 15.62 

95 15 ,69 0.16 (-0.10,0.43) 
141 15.53 

53 15.51 -0.30 (-0.68,0.08) 
60 15,81 

149 15 ,72 0.17 (-0 .06,0.39) 
181 15.56 

134 15.69 0.01 (-0.22,0.24) 
166 15,68 

84 15.73 -0.01 (-0,29 ,0 ,28) 
114 15.74 

176 15,70 -0.05 (-0.25 ,0.14) 
260 15.75 
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p-Value 

0.776 

0.282 

0.454 

0.967 

0.451 

0.486 

0.226 

0.118 

0.140 

0,936 

0.969 

0.588 



Table L-2-4. (Continued) 
Interaction Table for Hemoglobin (gm/dl) 

(Continuous) 

? (DjoxiuC"tegory-by-Curreut Cigafett" Smoking: Table 16-7) ........ . 

Strn~ ... AMdjustea.n~ ... i 
n 

Difference of AdjuSted 
Mean vs. Comparisons ·.·· ·· 

(95% C.I;) i· p-Value 

O-Never 
Smoked 

O-Former 
Smoker 

Comparison 

Background RH 
LowRH 
High RH 
Low plus High RH 

Comparison 

Background RH 
LowRH 
High RH 
Low plus High RH 

>0·20 Comparison 
CigaretteslDay 

Background RH 
LowRH 
High RH 
Low plus High RH 

> 20 Comparison 
CigaretteslDay 

Background RH 
LowRH 
High RH 
Low plus High RH 

282 

108 
72 
65 

137 

528 

168 
126 
113 
239 

152 

59 
38 
49 
87 

97 

35 
23 
31 
54 

15.51 

15.46 
15.50 
15.48 
15.49 

15.54 

15.47 
15.39 
15 .62 
15.50 

15 .86 

16.14 
15.74 
15.83 
15.79 

16.19 

16.56 
16.32 
16.10 
16.20 

L-2-12 

-0.05 (-0.27,0.17) 
-0.01 (-0.27,0.24) 
-0.03 (-0.30,0.24) 
-0.02 (-0.22,0.18) 

-0.07 (-0.24,0.10) 
-0.15 (-0.34,0.04) 
0.08 (-0 .12,0 .28) 

-0.04 (-0.19,0 .11) 

0.28 (-0 .02,0.57) 
-0.11 (-0.46,0.23) 
-0.03 (-0.34 ,0.29) 
-0 .07 (-0.32,0.19) 

0.37 (0.00,0.75) 
0.13 (-0.32,0.58) 

-0.08 (-0.48,0 .32) 
0.01 (-0.32,0.34) 

0.639 
0.918 
0.828 
0.837 

0.433 
0.111 
0.437 
0.568 

0 .065 
0.519 
0.858 
0.614 

0.053 
0.566 
0.684 
0.961 



Table L-2-4. (Continued) 
Interaction Table for Hemoglobin (gm/dl) 

(Continuous) 

d) MODEL 3: RANCH uANDSANn COMPARISONS BY DIOXINCAn:GORY - ADJUSTED 
. (Dioxin Category~by-Lifetime Cigarette. Smoking History! ; I'able 16-7). 

Stratum Dioxin Category ) ., n 
Adjusted 

Mean 

Difference· ()fAdjusted 
Mean VS.C6DlpariSODS 

(95%P,I.) p-Value 

o Pack-years Comparison 282 15.68 

>0-10 
Pack-years 

>10 
Pack-years 

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 

108 
72 
65 

137 

322 

108 
69 
93 

162 

455 

154 
118 
100 
218 

15.64 
15.67 
15.64 
15.65 

15.66 

15.83 
15.62 
15.69 
15.66 

15.65 

15.63 
15.52 
15.71 
15.61 

~.04 (~.27,O.18) 

~.02 (~.27 ,0.24) 
~.05 (~.33,O.23) 

~.03 (-0.24,0.18) 

0.720 
0.900 
0.743 
0.768 

0.17 (~.05,O.39) 0.128 
~.05 (~.31,O.21) 0.709 
0.02 (~.21,O.26) 0.855 
~.01 (~.20,O.18) 0.933 

~.02 (~.20,O.16) 0.823 
~.13 (~ .33 ,O.07) 0.192 
0.06 (~.16,O.27) 0.601 
~.05 (~.20,O.11) 0.575 

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 < Initial Dioxin S 143 ppt. 
High (Ranch Hand): Current Dioxin> 10 ppt, Initial Dioxin> 143 ppt. 
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O-Never All 
Smoked 

O-Former All 
Smoker 

>0-20 All 
Cigarettes/Day 

>20 All 
Cigarettes/Day 

Table L-2-S. 
Interaction Table for Hematocrit (percent) 

(Continuous) 

Ranch Hand 254 45.38 -0.06 (-0.56,0.43) 
Comparison 354 45.44 

Ranch Hand 436 45.29 -0.15 (-0.53,0.23) 
Comparison 617 45.44 

Ranch Hand 158 46.73 0.02 (-0.63,0.67) 
Comparison 191 46.72 

Ranch Hand 97 47.92 0.51 (-0.33,1.34) 
Comparison 114 47.41 

0.810 

0.441 

0.957 

0.235 

----------------------------------------------------------------------------------------------
O-Never Officer Ranch Hand 134 45.12 -0.05 (-0.73,0.62) 0.878 
Smoked Comparison 194 45.17 

Enlisted Flyer Ranch Hand 25 45.89 0.77 (-0.90,2.44) 0.367 
Comparison 27 45.12 

Enlisted Ranch Hand 95 45.46 -0.28 (-1.09 ,0.53) 0.501 
Groundcrew Comparison 133 45.73 

O-Former Officer Ranch Hand 178 45.26 -0.03 (-0.63,0.56) 0.909 
Smoker Comparison 242 45.29 

Enlisted Flyer Ranch Hand 84 44 .97 -0.63 (-1.51,0.25) 0.161 
Comparison 106 45.60 

Enlisted Ranch Hand 174 45.42 -0.05 (-0.63,0.54) 0.875 
Groundcrew Comparison 269 45.47 

>0-20 Officer Ranch Hand 33 47.43 1.21 (-0.25,2.68) 0.103 
CigaretteslDay Comparison 35 46.21 

Enlisted Flyer Ranch Hand 28 46.14 -0.64 (-2.08,0.80) 0.382 
Comparison 47 46.79 

Enlisted Ranch Hand 97 46.72 -0.18 (-1.02,0.66) 0.670 
Groundcrew Comparison 109 46.90 

>20 Officer Ranch Hand 18 48.12 1.57 (-0.22,3.37) 0.086 
Cigarettesillay Comparison 30 46.54 

Enlisted Flyer Ranch Hand 25 48.72 0.50 (-1.30,2.29) 0.586 
Comparison 21 48.23 

Enlisted Ranch Hand 54 47.58 -0.01 (-1.13,1.l1) 0.989 
Groundcrew Comparison 63 47.59 
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Stratum 

° Pack-years 

>0-10 
Pack-years 

>10 
Pack-years 

Table L-2-S. (Continued) 
Interaction Table for Hematocrit (percent) 

(Continuous) 

b) MODELl!f RANCH HANDS VS. COMPARlsoNSL,w.roSTED . 
(Group-by"Lifetime Cigarette Smoking Hlstory:Table16C9) 

Occupational .. :'· ,.: , .. 
" Difference of 

Adjusted Adjusted Means 
Category ,' .. , ... ·./:: Group n Mean · ? ,(9S% C.I.) 

All Ranch Hand 254 15.63 -0.03 (-0.20,0.13) 
Comparison 354 15.67 

All Ranch Hand 297 15.72 0.09 (-0.06,0.24) 
Comparison 382 15.63 

All Ranch Hand 394 15.57 -0.05 (-0.18,0.08) 
Comparison 540 15.62 

p-Value 

0.687 

0.251 

0.431 

-----------------------------------------------------------------------------------------------
o Pack-years Officer Ranch Hand 134 15.38 -D.03 (-D.25 ,0.20) 0 .812 

Comparison 194 15.41 

Enlisted Flyer Ranch Hand 25 15 .70 0.23 (-D.33 ,0.79) 0.420 
Comparison 27 15.47 

Enlisted Ranch Hand 95 15.58 -D.IO (-D.37,0.17) 0.455 
Groundcrew Comparison 133 15.69 

>0-10 Officer Ranch Hand 95 15.68 0 .19 (-0.07,0.46) 0.152 
Pack-years Comparison 141 15.49 

Enlisted Flyer Ranch Hand 53 15.49 -D.31 (-D.69,0 .07) 0 .105 
Comparison 60 15 .80 

Enlisted Ranch Hand 149 15.78 0.17 (-D.06,0.39) 0 .142 
Groundcrew Comparison 181 15.62 

>10 Officer Ranch Hand 134 15.62 0.00 (-D.23 ,0.24) 0 .989 
Pack-years Comparison 166 15.62 

Enlisted Flyer Ranch Hand 84 15.71 -D .Ol (-D.30,0 .28) 0 .947 
Comparison 114 15.72 

Enlisted Ranch Hand 176 15.72 -0.05 (-D.25 ,0 .14) 0 .605 
Groundcrew Comparison 260 15.77 
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Table L-2-S. (Continued) 
Interaction Table for Hematocrit (percent) 

(Continuous) 

c) MOl)EL32.RANCUtlAllSANn COMPAR:iSONSllY.DIO~'C~;GORY - ,ADiUSTEn 
. .. .... (Dioxnic"il;gory-by-CurrentCigarette Smoking: Table 16-9) 

Stratum. . . Dioxin Categoq i/ 

O-Never Comparison 
Smoked 

Background RH 
LowRH 
High RH 
Low plus High RH 

O-Former Comparison 
Smoker 

Background RH 
LowRH 
High RH 
Low plus High RH 

>0-20 Comparison 
CigaretteslDay 

Background RH 
LowRH 
High RH 
Low plus High RH 

>20 Comparison 
CigaretteslDay 

Background RH 
LowRH 
High RH 
Low plus High RH 

n 

282 

108 
72 
65 

137 

528 

168 
126 
ll3 
239 

152 

59 
38 
49 
87 

97 

35 
23 
31 
54 

Adjusted 
Mean 

45.54 

45.45 
45.46 
45.39 
45.43 

45.47 

45.23 
44.91 
45.82 
45.34 

46.68 

47.43 
46.07 
46.46 
46.29 

47.62 

48.74 
47.96 
46.92 
47.37 
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l>iffere;;;'~9f . Adjusted 
Mean vs.t!ompariSons 

(95%C.I.) 

-0.08 (-0.77,0.61) 
-0.07 (-0.85,0.71) 
-0.15 (-1.01,0.72) 
-O .ll (-0.74,0.53) 

-0.23 (-0.77,0.31) 
-0.55 (-1.14,0.04) 
0.36 (-0.27,0.99) 

-0.12 (-0.59,0.34) 

0.75 (-0.18,1.68) 
-0.61 (-1.68,0.47) 
-0.21 (-1.21,0.78) 
-0.39 (-1.19,0.42) 

1.13 (-0.04,2.29) 
0.34 (-1.03,1.72) 

-0.69 (-1.94,0.55) 
-0.25 (-1.27,0.77) 

. . p-Value 

0.817 
0.858 
0.741 
0.741 

0.396 
0.066 
0.268 
0.605 

0.1l4 
0.268 
0.671 
0.346 

0.059 
0.625 
0.276 
0.629 



o Pack-years 

>O-lO 
Pack-years 

>10 
Pack-years 

Note: Model 3: 

Table lr2-S. (Continued) 
Interaction Table for Hematocrit (percent) 

(Continuous) 

Comparison 282 46.01 

Background RH 108 45.93 -0.07 (-0.76,0.62) 
LowRH 72 45.96 . -0.04 (-0.83,0.74) 
High RH 65 45.86 -0.15 (-1.02,0.72) 
Low plus High RH 137 45.91 -0.10 (-0.73,0.54) 

Comparison 322 45.88 

Background RH 108 46.48 0.60 (-0.08,1.28) 
LowRH 69 45.74 -0.14 (-0.93,0.65) 
High RH 93 46.08 0.19 (-0.53,0.92) 
Low plus High RH 162 45.93 0.05 (-0.54,0.64) 

Comparison 455 45.93 

Background RH 154 45.79 -0.14 (-0.70,0.43) 
LowRH 118 45.36 -0.56 (-1.18,0.05) 
High RH 100 45.94 0.01 (-0.66,0.68) 
Low plus High RH 218 45.63 -0.30 (-0.79,0.19) 

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 ,,; 
High (Ranch Hand): Current Dioxin> 10 ppt, Initial Dioxin> 143 ppt. 
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0.836 
0.911 
0.733 
0.769 

0.082 
0.724 
0.602 
0.868 

0.635 
0.072 
0.973 
0.229 

143 ppt. 



Born~1942 

Born < 1942 

Note: Model3: 

Table L-2-6. 
Interaction Table for Prothrombin Time (seconds) 

(Continuous) 

Comparison 426 11.99 

Background RH 121 12.07 om --
LowRH 75 11.83 -0.16--
High RH 146 11.94 -0.06 --
Low plus High RH 221 11.90 -0.09 --

Comparison 551 11.95 

Background RH 220 11.98 0.D3 --
LowRH 159 11.96 0.01 --
High RH 94 11.98 0.D3 --
Low plus High RH 253 11.97 0.02 --

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; 

High (Ranch Hand): Current Dioxin> 10 ppt, Initial Dioxin> 143 ppt. 
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0.132 
0.006 
0.193 
0.Dl5 

0.448 
0.820 
0.596 
0.645 

143 ppt. 



Table L-2-7. 
Interaction Table for Prothrombin Time 

(Discrete) 

a) MODEL 4: RANCH llANDS-" CURRENT.DIOXIN"":'Al>JUSTED . 
(Current Di(j~n"fly,Lifetiniet;jg;;~tte .SmokiMlJistory: Table 16-14) 

Arullysis ResuIis for Log, (Current Dioxin + 1). 

.Stratnm 

o Pack-years 

>0-10 
Pack-years 

> 10 Pack-years 

Current 
.Dioxin 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

Percent 
n Higb 

77 1.3 
76 1.3 
76 0.0 

83 1.2 
74 1.4 
97 0.0 

108 0.0 
120 1.7 
104 1.0 

a Relative risk for a twofold increase in current dioxin. 

Adjusted Relative Risk 
(95% C .1.)" 

0.36 (0.06,2.01) 

0 .74 (0 .26,2.11) 

1.89 (0 .59,6.01) 

Note: Model 4: Low = :,; 8. 1 ppt; Medium = > 8.1-20.5 ppt; High = > 20.5 ppl. 
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p-Value 

0.243 

0.575 

0.281 



Stratum 

Black 

Non-Black 

Table L-2-S. 
Interaction Table for Absolute Neutrophils (segs) (thousand/mm3) 

.", _.-, . 

R~u1ts for Log,(fuitial Dioxin) 

Initial Uioxin .,,} n Mean~·? p-'Value 

Low 17 2.680 0.1138 (0.0559) 0.042 
Medium 10 3.531 
High 9 3.540 

Low 157 4.158 -0.0049 (0.0135) 0.714 
Medium 162 4.003 
High 162 4.003 

b) MODEL 4: RANCHHANI>S~PJRRENT mOXIN-ADJUSTED 
(Current Dioxin-by:~Race: Table 16-16) 

Current Dioxin Category Summary Statistics Analysis Results for Log, (Current .Dioxin + 1) 

Stratum 

Black 

Non-Black 

Current 
Dioxin n 

Low 12 
Medium 22 
High 17 

Low 279 
Medium 277 
High 280 

Adjilste4 
Meana.?? 

2.698 
2.751 
3.464 

3.996 
3.998 
4.051 

Adjusted Slope 
(Std. , Erro")~)· 

0.0905 (0.0405) 

0.0030 (0.0092) 

c) MODEL 5: RANCH HANI>S ~,CURRENT DIOXIN ~ADJUSTED 
(Current Dioxin-by·Race: Table 16-16) 

0.026 

0 .743 

Current Dioxin Category SlJmmary Statistics,i Analysis Resolt,S;for Log, (Cllrreot1>ioxin + 1) 

Current 
Stratum Dioxin n 

Black Low 13 
Medium 23 
High 15 

Non-Black Low 283 
Medium 274 
High 279 

Adj~~ ( 
Meana · 

2.684 
2.776 
3.544 

3.985 
4.006 
4.052 
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AdjuSted Slope· 
(Std. Etnlr)b 

0.0944 (0.0362) 

0.0015 (0.0077) 

p-'Value 

0.009 

0.846 



Table L-2-8. (Continued) 
Interaction Table for Absolute Neutrophils (segs) (tbousand/mm3) 

. d} MODEL 6: RANCH .. HANDS - CURRENT DIOXIl( . .,- ADJUSTED 
(Current Dioxin-by-Race: Table 16-16) . 

Current Dioxin Category Summary Statistics Analysis Results for Log, (Current Dioxin + 1) 

Current Adjusted Adjusted .Slope 
Stratum Dioxin n Mean' (Std. Errnrr p-Value 

Black Low I3 2.695 0.0932 (0.0363) 0 .010 
Medium 23 2.781 
High IS 3.540 

Non-Black Low 282 3.993 0.0003 (0.0084) 0 .970 
Medium 274 4.006 
High 279 4.035 

a Transformed from narural logarithm scale. 

b Slope and standard error based on natural logarithm scale of absolute neutrophils (segs) versus log, dioxin. 

Note: Model 2: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
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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Table L-2-9. 
Interaction Table for Absolute Neutrophils (bands) 

{ it). MODEr.2: iRANCH BANDS ~ INITIAL DIOXll'll , ADJUSTED 
. (Initial DioXin-by-Lifetime Cigarette SmokiDgHistory; Tablel6-17) 

..... Initial Diom t;ategory .SUmmary Statistics . Anillysis RtsWts. Cor Log,(InltiillDioXin) 

Initial 
Stratum · DioXin 

o Pack-years Low 47 
Medium 39 
High 51 

Percent .. 
zero. 

21.3 
20.5 
9.8 

AdjuSted Relative Risk 
(95%C:I;)a 

0.71 (0.49,1.03) 

>0-10 Pack·years Low 52 25.0 0.88 (0.64,1.21) 

> 10 Pack-years 

Medium 44 9.1 
High 66 16.7 

Low 75 14.7 1.15 (0.87,1.52) 
Medium 89 18.0 
High 54 20.4 

.- -, " - . 

. b) MODEL·Z:RANCHHANDS-'INITIALDIOXlN> AJ}JUSTED' 
...•. tinffiaiDioxi,.;by~patioDi··' Table •. ·lf>.'l7) .··.········ 

p-Value 

0.075 

0.429 

0.317 

Initial DioXin CategoryS~Statistics ~is~esuIts · for LOg, (InitiiIl Dioxin) 

Stratum . 

Initial .. 
Dioxin ( 

Officer Low 
Medium 
High 

Enlisted Flyer Low 
Medium 
High 

Enlisted Low 
Groundcrew Medium 

High 

. . •... AdjustOd 
n . Meanb •• 

63 0.195 
27 0.300 

1 0.337 

27 0.084 
39 0.091 
27 0.092 

50 0.163 
78 0.150 

116 0.143 

L-2-22 

", .... ............. _' .... -..•. '_ ...... ' ... ' .... ' .. 

AdjuSiedSlO~ . 
(Std. ElTor)" ..... 

0.3524 (0 .1420) 

0.0002 (0.0754) 

.{).0532 (0.0371) 

P-Value 

0.014 

0.998 

0.152 



Table L-2-9. (Continued) 
Interaction Table for Absolute Neutrophils (bands) 

c) MODEL 3: RANCRHANDS AND COMPARISONS BY DIOXIN CATEGORY ~ ADJUSTED _. 

Stratwri 

0 
Pack-years 

>0-10 
Pack-years 

>10 
Pack-years 

Stratum 

o Pack-years 

>0-10 
Pack-years 

>10 
Pack-years 

(Dioxin Category-by-Lifetime Cigarette SmokingBiStol'y: Table 16-17) 

Percent AdjllstedReiative Risk 
Dioxin Category D Zero (9S%C,I.)G 

Comparison 282 18.1 

Background RH lOS 18.5 1.10 (0.62,1.96) 
LowRH 72 20.8 1.15 (0.60,2.21) 
HighRH 65 12.3 0.59 (0.26,1.32) 
Low plus High RH 137 16.S 0.S7 (0.50,1.50) 

Comparison 322 19.6 

Background RH lOS 21.3 1.14 (0.66,1.97) 
LowRH 69 21.7 1.04 (0.37,2.93) 
High RH 93 14.0 0 .67 (0.19,2.34) 
Low plus High RH 162 17.3 0.83 (0.37,1.86) 

Comparison 455 13.4 

Background RH 154 13.0 0.98 (0.57,1.69) 
LowRH 118 13.6 1.00 (0.36,2.74) 
High RH 100 22.0 1.82 (0.55,6.05) 
Low plus High RH 218 17.4 1.36 (0.62,2.97) 

· d)MODEL4~ RANCHHANDS i CtiRRENTDIOXIN C ·. ADJUSTED .•. 
(Curi-ent·· Dioxin.by-Lifetime·Cigarette .• ·smokilig·HiSto.,y: ····T8ble·16-17) .•.•.....•..... 

p-Value 

0.738 
0.672 
0.199 
0.610 

0.638 
0.947 
0.532 
0.645 

0.946 
0.998 
0.325 
0.447 

DioXin·· · n ·· Zero ) p-Value . 

Low 83 21.7 0.81 (0.63,1.04) 0.098 
Medium 84 15.5 
High 78 15.4 

Low 90 20.0 0.97 (0.79,1.19) 0.773 
Medium 79 26.6 
High 101 11.9 

Low 118 11.0 1.22 (1.00,1.49) 0.052 
Medium 136 16.2 
High 118 19.5 
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Table 1.-2-9. (Continued) 
Interaction Table for Absolute Neutrophils (bands) 

·.· e}?tf()DEL5: ··· RANCH HANDS-CURRENTDIOXIN .~ ADJUSTED 
. (C.lrient Dfuxin-by-Ucetime Cigarette Sinoking HiStory: Table 16-17) 

Current Dioxin Category SuJDmary Statistics AnaJysisRes1ilts for Log, (Current Dioxin + 1) 

Stratum 

o Pack-years 

>0-10 
Pack-years 

>10 
Pack-years 

Cui'rent P~nC· . Adjusted Relative Risk 
Dioxin n Zero (95% C;I.)e 

Low 87 21.8 0.84 (0.67,1.04) 
Medium 83 16.9 
High 75 13.3 

Low 93 21.5 0.98 (0.82,1.17) 
Medium 77 23.4 
High 100 13.0 

Low 116 12.1 1.16 (0 .98,1.38) 
Medium 137 16.1 
High 119 18.5 

f) . MODEL 6: ···· RANCH HANDS ~C;URREN1' .DIOXIN.,..- . ADJUsn;D ..... 
(Current Dioxin-by-Lifetime Cigat$e SinokiDgHiSiory:TabIe16.1.7) 

p-Valoe 

0.102 

0.811 

0.085 

Current Dfuxin · Category Summary statisti<s ·< AnaJysisResultsfor Log, (Current DiOxin + 1) 

CurTent Percent. 
Stratnm DiOxin .. n Zero· 

o Pack-years Low 87 21.8 
Medium 83 16.9 
High 75 13.3 

>0-10 Low 93 21.5 
Pack-years Medium 77 23.4 

High 100 13.0 

>10 Low 115 12.2 
Pack-years Medium 137 16.1 

High 119 18.5 

a Relative risk for a twofold increase in initial dioxin. 
b Transformed from natural logarithm scale. 

····· AdjustedRdati .. e Risk 
(95%C.I.)~ 

0.85 (0.69,1.06) 

1.00 (0.83,1.20) 

1.20 (1.00,1.44) 

C Slope and standard error based on natural logarithm of absolute neutrophils vs. log, dioxin. 
d Relative risk and confidence interval relative to Comparisons. 
e Relative risk for a twofold increase in current dioxin. 

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. 

p-Valne 

0.159 

0.990 

0.053 

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 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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Table L-2-10. 
Interaction Table for Absolute Monocytes (thousand/mm3) 

Occupational 
Stratum. Category ',. . Group 

Black AU Raneh Hand 
Comparison 

Non-Black AU Rane" Hand 

0 

56 
75 

889 

Difference of 
Adjusted . Adj.medMeans. 

Mean'c , (95% C.I.)b 

0.391 -{).077 -
0.469 

p-VaJue< 

0.058 

0.466 0.012 - 0.259 
Comparison 1,201 0.454 

-----------------------------------------------------------------------------------------------
Black Officer Ranch Hand 7 0.319 -0.129 -- 0.288 

Comparison 6 0.447 

Enlisted Flyer Ranch Hand IO 0.405 -0.062- 0.515 
Comparison 15 0.467 

Enlisted Ranch Hand 39 0.402 -0.070 -- 0.152 
Groundcrew Comparison 54 0.472 

Noo-Black Officer Ranch Hand 356 0.473 0.016 -- 0.334 
Comparison 495 0.457 

Enlisted Flyer Ranch Hand 152 0.448 -0.003 - 0.916 
Comparison 186 0.451 

Enlisted Ranch Hand 381 0.466 0.014 -- 0.384 
Groundcrew Comparison 520 0.452 

a Transformed from square root scale. 

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

< P-value is based on difference of means on square root scale. 
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Table 1.-2-11. 
Interaction Table for Absolute Eosinophils 

. a)~ODEr; .2!i RANCH HANDS ..:.. INITIAL DIOXIN > . ADJUSTED . 

...... .. ... .' . >i. (Initial Dioxin-by-Age: .. Table.16-20)i' . 

Initial Dioxin Category. Summary Stamtks . . Analysis Results ror Log, (Initial Dioxin) 

Stratum 

Born '" 1942 

Born < 1942 

Initial ' 
Dioxin ( D' 

Low 55 
Medium 72 
High 110 

Low 119 
Medium 100 
High 61 

, 
PerceDt 

Zero , 

12.7 
12.5 
9.1 

10.9 
10.0 
11.5 

Adjosted Relative Risk 
.. (95% C.I.)' . 

0.88 (0.64,1.21) 

1.23 (0.89,1.71) 

b) MODEL2:}tANCHHANDS - INITIAL DIOXIN( ,. ADJUSTED 
(IilitialDioxiJHJy~: Tolblel6-ZO)\ 

., . . :." 

p-Value 

0.434 

0.203 

Initial Dioxin Category Summary Statistics Analysis Results for Log, (Initial Dioxin) . 

Str3tum 

Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Initial i ' 
Dioxin " 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

77 
33 

36 
43 
31 

61 
96 

139 

Pel-cent 
Zero', 

15.6 
3.0 
0.0 

11.1 
9.3 
3.2 

6.6 
14.6 
11.5 

L-2-26 

Adjosted Relative ' Risk 
... '. (95% C.L)' . 

0.19 (0.05,0.77) 

0.41 (0.18,0.93) 

1.30 (1.00,1.69) 

p-Value 

0.020 

0.033 

0.054 



Table 1..-2-11. (Continued) 
Interaction Table for Absolute Eosinophils 

.. i:)MODEL6:RANCH HANDS-CURRENT DIOXIN,.... ADJUSTEJ) · 
.... . . . (CiIrre"tDioxiri-by-Occupation: Tabi'; 1",20) 

current DioxiD Category Siumnary Statistics Analysis ResultS for Log, (Current Dioxin + 1) 
Current ...• Percent Adjusted ReIativeRisk 

Stratum · Zero (95%C.I.)b p-VaI.re DioxiD n 

Low 190 Officer 8.4 1.29 (0.87.1.91) 0.205 

Enlisted Flyer 

Enlisted 
Groundcrew 

Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

136 
19 

32 
56 
61 

74 
105 
214 

10.3 
10.5 

12.5 
10.7 
4.9 

10.8 
10.5 
12.2 

a Relative risk for a twofold increase in initial dioxin. 

b Relative risk for a twofold increase in current dioxin. 

0.68 (0.43.1.06) 

1.19 (0.98.1.43) 

Note: Model 2: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppl. 
Model 6: Low = ,,; 46 ppq; Medium = > 46-128 ppq; High = > 128 ppq. 
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Table L-2-12. 
Interaction Table for Absolute Basophils (thousand/mm3) 

a} MODEL.S:/ itANCH HANDS - CURRENT DlOXIN-' ADJUSTED· 
. (Current Dioxin-by-Race: Table 16-21) ..... 

Current . Dioxin Category Summary Statistics Analysis Results for Log, (Current Dioxin + 1) 

Stratum 

Black 

Non-Black 

Current· Adjl$ed Adjusted Slope 
Dioxin n .. Mean" (Std. Error)~ 

Low 8 0.058 0.1437 (0.0631) 
Medium 14 0.072 
High 8 0.098 

Low 157 0.091 -0.0033 (0.0121) 
Medium 144 0.090 
High 157 0.091 

b) MODEL 6:. RANCH .HANDS -CURRENT DIOXIN - ADJUSTED 
(Current Dioxin-by-Race: Table 16-21) 

p-Vlilue. 

0.023 

0.783 

Current Dioxin Category Summary Statistics Analysis ResuIts fOr Log, (Current Dioxin + 1) 

Current Adjl$ed Adjusted Slope ..... . 
Stratum Dioxin D O.:; Mean" (Std. Error)~. p-Value 

Black Low 8 0.060 0.1375 (0 .0629) 0.029 
Medium 14 0.074 
High 8 0.098 

Non-Black Low 157 0.092 -0.0137 (0.0130) 0.292 
Medium 144 0.090 
High 157 0.089 

a Transformed from narural logarithm scale. 

b Slope and standard error based on narurallogarithm of absolute basophils versus log, (current dioxin + 1). 

Note: Models 5 and 6: Low = ,;; 46 ppq; Medium = > 46-128 ppq; High = > 128 ppq. 
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APPENDIX L-3. 

Hematology 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 16 tables. A summary of the tables found in this appendix 
follows. 

Appendix L-3 Chapter 16 
Table Table DependeufVariable 

L-3-1 16-3 Red Blood Cell (RBC) Count (Continuous) 

L-3-2 16-5 White Blood Cell (WBC) Count (Continuous) 

L-3·3 16-6 White Blood Cell (WBC) Count (Discrete) 

L-34 16-7 Hemoglobin (Continuous) 

L-3·5 16-9 Hematocrit (Continuous) 

L-3·6 16·11 Platelet Count (Continuous) 

L-3-7 16-13 Prothrombin Time (Continuous) 

L·3-8 16-14 Prothrombin Time (Discrete) 

L·3-9 16-15 RBC Morphology (Discrete) 

L-3·10 16-16 Absolute Neutrophils (segs) 

L-3·11 16-17 Absolute Neutrophils (bands) 

L-3·12 16-18 Absolute Lymphocytes 

L·3-13 16·20 Absolute Eosinophils (Zero versus Nonzero) 

L-3-1 



Table L-3-1. 
Analysis of Red Blood CeU (RBC) Count (million/mm') (Continuous) 

Occupation Removed from Final Model 

a) MODEL 3: RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY - ADJUSI'ED 

Difference of Adj. 
Adj. Mean YS. Comparisons 

Dioxin Category n Mean' · (95% C.l.) p-Value Covariate Remarks 

Comparison 1,059 5.066** DXCAT*CSMOK (p=0.017) 
AGE (p<O.OOI) 

Background RH 370 5.050** -0.016 (-0.061,0.029)** 0.474** RACE (p=0.014) 

LowRH 259 5.036** -0.030 (-0.082,0.021)** 0.247** 
PACKYR (p=0.037) 

High RH 258 5.039** -0.027 (-0.079,0 .025)** 0.304**· 

Low plus High RH 517 5.038** -0.029 (-0.069,0.011)** 0.157** 

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. 

** 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 L-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 L-3-2. 
Analysis of White Blood Cell (WBC) Count (thousandlmm3

) (Continuous) 
Occupation Removed from Final Model 

a) MODELZ: RANCH HANDS - INITIAL DIOXIN - ADJUSTED 

Initial Dioxin Category Summary 
Statistics 

Initial . Adj. 
Dioxin 0 Mean" 

Low 174 6.53 

Medium 172 6.76 

High 171 6.74 

, Transformed from natural logarithm scale. 

R' 

Analysis ResuItdor Log, (Initial Dioxin)b 

Adj. Slope 
(Std. Error)' p-Value . 

Covariate 
Remarks 

0.268 0.0084 (0.0085)** 0.325** INIT*RACE (p=0.01l) 
CSMOK (p<0.001) 
PACKYR (p=0.018) 

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 WBC count versus log, (initial dioxin). 

** Log, (initial dioxin)-by-covariate interaction (0.01 <p~O.05); adjusted mean, adjusted slope, standard error, 
and p-value derived from a model fitted after deletion of this interaction; refer 10 Appendix Table L-4-2 for 
further analysis of this interaction. 

Note: Low = 39-98 ppt; Medium = >98-232 ppt; High = >232 ppt. 
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Table L-3-2. (Continued) 
Analysis of White Blood Cell (WBC) Count (thousand/mm') (Continuous) 

Occupation Removed from Final Model 

b) MODEL 3: RANCBaANDSAND COMPARISONS BY DIOXIN CATEGORY - ADJUSTED 

Difference of Adj' 
Adj; ···· Ml!8Jl vs, Comparisons , 

Dioxin Category n Meanab (95%C.I.)' 

Comparison 1,059 6.69 

Background RH 370 6.64 -D.05 --

LowRH 259 6.72 0.04 --

High RH 258 6.83 0.14 --

Low plus High RH 517 6.78 0.09 --

a Transformed from natural logarithm scale. 

p-Value-

0 .607 

0.745 

0.217 

0.311 

Covariate Remarks . 

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

AGE*RACE (p=0.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 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 narurallogarithm 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 L-3-2. (Continued) 
Analysis of White Blood Cell (WBC) Count (thousand/nun3

) (Continuous) 
Occupation Removed from Final Model 

c}MODELS 4,5, AND 6: RANCH HANDS - CURRENTDIOXIN'-'" ADJUSTED 

Current Dioxin Category . •. ..•. 
Adjusted Mean'!(n) 

r i.o"': 
6.51 
(291) 

6.50 
(296) 

6.53 
(295) 

·· ··MediWn 

6.59 
(299) 

6.60 
(297) 

6.61 
(297) 

High 

6.80 
(297) 

6.83 
(294) 

6.81 
(294) 

R" •.• . 

0.243 

0.247 

0.248 

> .... AnaJysisResulfs fOri.og, 
.. (Current Dioxin+l) 

Adj. SlOpe r 
(Std. Error)' p,-Value ...... Covariate Remarks 

0.0111 (0.0059) 0.061 CSMOK (p<0.001) 
PACKYR (p=O.OO4) 

AGE*RACE (p=0.025) 

0 .0096 (0.0051)** 0.058** CURR*RACE 
(p=0.035) 

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

AGE*RACE (p=O.031) 

0 .0077 (0.0055)** 0.161** CURR*RACE 
(p=0.036) 

CSMOK (p<O.OOl) 
PACKYR (p=0.006) 

AGE*RACE (p=0.027) 

a Transformed from natural logarithm scale. 

b Model 4: Log, (lipid-adjusted current dioxin + 1). 
Model 5: Log, (whole-weight current dioxin + I) . 
Model 6: Log, (whole-weight current dioxin + 1), adjusted for IOg2 total lipids. 

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

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

** Log, (current dioxin + 1)-by-covariate interaction (0.01 <p~0.05); adjusted mean, adjusted slope, standard 
error, and p-value derived from a model fitted after deletion of this interaction; refer to Appendix Table L-
4-2 for funher analysis of this interaction. 

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. 

L-3-5 



517 

Adj. Relative Risk .. 
(95'}1. C.l;)· •.• • 

0.87 (0.60,1.27) 

Table L-3-3. 
Analysis of White Blood Cell (WBC) Count (Discrete) 

Occupation Removed from Final Model 

a) MODEL 2: RANCH HANDS - INITIAL DIOXIN - ADJUSTED 

0.476 

Analysis Results for Log, «(nitial DIoxin)' 

Abnortllal Rig" vs. Nonnal 

Adj • Relative Risk 
(95%> C;(.t 

0.74 (0.52,1.05) 0.096 AGE (p=0.030) 
RACE (p=0.020) 

CSMOK (p<O.OOI) 

• 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. 

t;"' b Relative risk for a twofold increase in initial dioxin. w 
0, 

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


