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The Model 2 uuadjusted analysis of WBC count revealed a significant positive association between WBC 
count in its continuous form and initial dioxin (Table 15-S(c): p=O.03S, slope=O.OI9). After covariate 
adjustment, the relation was nonsignificant (Table IS-S(d): p=0.414). 

The mean WBC count for Ranch Hands in the high dioxin category was significantly greater than 
Comparisons in the Model 3 unadjusted analysis of WBC count (Table IS-S(e): p=O.029, difference of 
adjusted means=O.28 thousand/rnrn'). Other unadjusted contrasts were nonsignificant, as well as all 
contrasts in the adjusted analysis (Table IS-S(e,f): p>0.32 for all other contrasts). 

A significant positive association between WBC count and 1987 dioxin levels was found in the Model 4 
unadjusted analysis (Table IS-S(g): p=O.013, slope=O.OIS). The association was nonsignificant after 
adjustment for covariates (Table IS-S(h): p=O.263). 

15.2.2.1.4 WBC Count (Discrete) 

No significant differences were found between Ranch Hands and Comparisons in Modell unadjusted and 
adjusted analyses (Table IS-6(a,b): p2!O.IS for each contrast). 

Both the unadjusted and adjusted Model 2 analyses revealed a significant inverse association between 
initial dioxin and abnormally low WBC counts (Table 15-6(c,d): p=O.012, Est. RR=O.S9; p=O.043, 
Adj. RR=O.61, respectively). As initial dioxin increased, the percentage of abnormally low WBC counts 
decreased. Analyses of the associations between initial dioxin and the percentage of participants with 
abnormally high WBC counts were nonsignificant (Table IS-6(c,d): p>0.39 for each analysis). 

A higher percentage of abnormally low WBC counts was found among Ranch Hands in the low dioxin 
category relative to Comparisons (Table lS-6(e): p=O.027, Est. RR=1.82). After adjustment for 
covariates, this result became marginally significant (Table IS-6(f): p=O.070, Adj. RR=1.67). No other 
differences in the percentage of abnormal WBC counts between Ranch Hands and Comparisons were 
found (Table IS-6(e,f): p>O.18 for each remaining contrast). 
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Table 15-6. Analysis of WBC Count (Discrete) 

Comparison 

Officer Ranch Hand 
Comparison 

Enlisted Ranch Hand 
Flyer Comparison 

Enlisted Ranch Hand 

Officer 

Enlisted Flyer 

Enlisted Groundcrew 

1,249 

341 22 (6.5) 
493 29 (5.9) 

151 10 (6.6) 
187 6 (3.2) 

374 19(5.1) 
569 27 

1.1 0 (0.62,1.96) 

2.12 (0.73,6.09) 

312 (91.5) 
452 (91.7) 

133 (88.1) 
171 (91.4) 

339 (90.6) 

7 (2.1) 
12 (2.4) 

8 (5.3) 
10 (5.4) 

16 (4.3) 

0.754 

0.165 

0.923 

1.10 (0.62,1.95) 0.747 

2.14 (0.76,6.05) 0.150 

1.08 (0.59,1.97) 0.809 

0.91 (0.35,2.35) 

0.99 (0.37,2.68) 

0.93 

0.85 (0.33,2.17) 

1.03 (0.40,2.68) 

1.07 (0.55,2.05) 

0.843 

0.985 

0.988 

0.727 

0.954 

0.850 
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Table 15-6. Analysis of WBC Count (Discrete) (Continued) 

Medium 162 7 (4.3) 148 (91.4) 7 (4.3) 

• Adjusted for percent body fat at the time of the blood measurement of dioxin. 
b Relative risk for a twofold increase in initial dioxin. 

Note: Low = 27-63 ppt; Medium = >63-152 ppt; High = >152 ppt. 

a Relative risk for a twofold increase in initial dioxin. 
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Table 15-6. Analysis of WBC Count (Discrete) (Continued) 

Comparison 1,211 59 (4.9) 1,109 (91.6) 43 (3.6) 

Background RH 381 25 (6.6) 344 (903) 12 (32) 1.22 (0.75,1.99) OA26 0.86 (OA5,1.67) 0.664 
LowRH 239 20 (8A) 212 (88.7) 7 (2.9) 1.82 (1.07,3.10) 0.027 0.86 (038,1.94) 0.716 
HighRH 239 6 (2.5) 222 (92.9) II (4.6) 0.56 (0.24,1.32) 0.188 1.32 (0.67,2.61) OA20 
Low RH 478 26 434 18 1.01 0.963 1.07 

a Relative risk and confidence interval relative to Comparisons. 
b Adjusted for percent body fat at the time of the blood measurement of dioxin. 

Note: RH = Ranch Hand. Comparison: 1987 Dioxin!> 10 ppt. 
Background (Ranch Hand): 1987 Dioxin!> 10 ppt. Low (Ranch Hand): 1987 Dioxin> 10 ppt, 10 ppt < Initial Dioxin!> 94 ppt. 
High (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. 

Comparison 1,210 

Background RH 380 L16 (0.70,1.93) 0.564 0.86 (OA3,1.71) 0.660 
LowRH 238 1.67 (0.96,2.91) 0.070 0.82 (036,1.90) 0.650 
HighRH 239 0.64 (0.26,1.56) 0326 1.09 (0.53,2.24) 0.825 
Low RH 477 0.855 

a Relative risk and confidence interval relative to Comparisons. 

Note: RH = Ranch Hand. Comparison: 1987 Dioxin!> 10 ppt. 
Background (Ranch Hand): 1987 Dioxin!> 10 ppt. Low (Ranch Hand): 1987 Dioxin> 10 ppt, 10 ppt < Initial Dioxin!> 94 ppt. 
High (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. 
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Table 15-6. Analysis of WBC Count (Discrete) (Continued) 

Low 

Medium 287 24 (8.4) 

284 8 

254 (88.5) 

• Relative risk for a twofold increase in 1987 dioxin. 

9(3.1) 

Note: Low = 5,7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt. 

n 

• Relative risk for a twofold increase in 1987 dioxin. 

/~ 



Although the contrasts of Ranch Hands in the low dioxin category and Comparisons indicated an ' ... ) 
increased percentage of Ranch Hands with an abnormally low WBC count (8.4% vs. 4.9%), contrasts of '- ... . 
Ranch Hands in the high dioxin category and Comparisons showed the opposite pattern. As shown in 
Table IS-6(e) and IS-6(I), a smaller percentage of Ranch Hands in the high dioxin category (2.S%) had 
an abnormally low WBC count than did Comparisons (4.9%). Because of these opposite patterns, the 
percentages of Ranch Hands in the low and high dioxin categories combined and Comparisons were 
nearly equal. Consequently, a dose-response pattern was not evident between abnormally low WBC 
counts and dioxin in the Model 3 analyses. 

Similar to the Model 2 analysis, the Model 4 unadjusted analysis of WBC count displayed a significant 
inverse relation between 1987 dioxin levels and abnormally low WBC count (Table IS-6(g): p=0.020, 
Est. RR=0.78). The significant relation remained after adjustment for covariates (Table IS-6(h): 
p=0.032, Adj. RR=0.76). As 1987 dioxin increased, the percentage of abnormally low WBC counts 
decreased. The associations between abnormally high WBC counts and 1987 dioxin were nonsignificant 
Crable IS-6(g,h): p~0.S7 for the unadjusted and adjusted analyses). 

15.2.2.1.5 Hemoglobin (Continuous) 

No significant results were found in the Model I unadjusted and adjusted analyses of hemoglobin in its 
continuous form (Table IS-7(a,b): p>0.20 for all contrasts). 

Table 15-7. Analysis of Hemoglobin (gmldl) (Continuous) 

(a):MODELl:RANclUIANDS¥S.COMl>AlUSONS,,.. UNADJUSTED 

Oci:Ui>all!,naI .'. 
, /':'j 

Dilfereru:e of MelIus 
~'", ,,,,' '-,-",,,:, 1"" 

ica~~..y Gt'oliP n Mean (9S%C,L) 

llll Ranch Hand 866 15.32 0.00 (~.09,0.09) 
Comparison 1,249 15.33 

Officer Ranch Hand 341 15.23 -0.06 (-0.20,0.08) 
Comparison 493 15.29 

Enlisted Flyer Ranch Hand 151 15.29 -0.08 (-0.30,0.13) 
Comparison 187 15.38 

Enlisted Ranch Hand 374 15.42 0.09 (-0.05,0.22) 
Groundcrew Comparison 569 15.34 

Oeeupati0nal ~""<' ICc',,"~ AdjuSted Dilfereiice·Ot'Adj.'MiiaiIs 
"CategOry 9~up II Mean (~s~cJ;f'" 

All Ranch Hand 864 15.05 ~.01 (~.09,0.08) 

Comparison 1,248 15.05 

Officer Ranch Hand 340 15.03 -0.05 (-0.18,0.09) 
Comparison 493 15.07 

Enlisted Flyer Ranch Hand 151 15.02 -0.09 (-0.29,0.12) 
Comparison 187 15.10 

Enlisted Groundcrew Ranch Hand 373 15.07 0.06 (-0.07,0.19) 
Com~arison 568 15.01 

IS-28 

p-Value 

0.979 

0.389 

0.445 

0.206 

p-VaJ"e . 
0.883 

0.489 

0.422 

0.356 

'. ) '-,.,." 
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c) Table 15-7. Analysis of Hemoglobin (gm/dl) (Continuous) (Continued) 

(c) MODEL 2: RANCH HANDS - INI1I.'IALDIOXIN -UNADJUSTED 

Initial Dioxin Category SUJllJlJary Statistics Analysis Results for Log, (Initial Dioxin) 

R' 
Slope 

Initial Dioxin n Mean Adj. Mean' (Sid. Error) p-Value 

Low 160 15.21 15.21 0.011 0.Q78 (0.034) 0.023 
Medium 162 15.34 15.34 
High 156 15.52 15.52 

• Adjusted for percent body fat at the time of the blood measurement of dioxin. 

Note: Low = 27-63 ppt; Medium = >63-152 ppt; High = >152 ppt. 

(d) MODEL 2: RANCH HANDS -lNITIA.LDIOXIN.-' ADJUSTED . . . 

Initial Dioxi~ Category SulilrilaryStatistics' .. " Ana\yldsResults for LOg, (IniilaIDioXin) . 

R' 
. Adj.~lope 

Initial Dioxin n Adj. Mean '.' (SId.Error) p-Value 

Low 159 15.10 0.084 0.030 (0.039) 0.443 
Medium 162 15.16 
High 156 15.28 

Note: Low = 27-63 ppt; Medium = >63-152 ppt; High = > 152 ppt. 

() (e) MODEL 3: RANCH HANDS AND COMPARISONS BY.DIOXIN CATEGORY -UNADJUSTED 

Difference otAdj. Mean 

'DioxinCategory n Mean Adj. Mean' 
vs .• Comll"risons 

(9S'Yo C.I.) 

Comparison 1,211 15.33 15.33 

Background RH 381 15.31 15.30 -0,03 (-0,14,0.09) 
LowRH 239 15.26 15.26 -o.Q7 (-0,21,0.07) 
HighRH 239 15.45 15.46 0,12 (-0.01,0,26) 
Low plus High RH 478 15.36 15.36 0.Q3 (-0.08,0.13) 

, Adjusted for percent body fat at the time of the blood measurement of dioxin. 

Note: RH = Ranch Hand. 
Comparison: 1987 Dioxin S; 10 ppt. 
Background (Ranch Hand): 1987 Dioxin S; 10 ppt. 
Low (Ranch Hand): 1987 Dioxin> 10 ppt, 10 ppt < Initial Dioxin S; 94 ppt. 
High (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. 

15-29 

p-Value 

0.641 
0.319 
0.080 
0.617 
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T,~ble 15-7. Analysis of Hemoglobin (gm/dl) (Continuous) (Continued) 

(f) MODEL 3:RANCHJlANDS ANDCOMPARISONS BY DlOXINCATEGORY - ADJUSTED 

Difference of Adj. Mean 
vs. Comparisons 

, Dioxin Category n Adj.l\:Iean (95% C.I.) 

Comparison 1,210 15.06 

Background RH 380 15.04 -0,02 (-0.14,0.09) 
LowRH 238 15.04 -0.02 (-0.16,0.11) 
HighRH 239 15.12 0.06 (-0.08,0.20) 
Low plus High RH 477 15.08 0.02 (-D.08,O.12) 

Note: RH = Ranch Hand. 
Comparison: 1987 Dioxin S; 10 ppt. 
Background (Ranch Hand): 1987 Dioxin S; 10 ppe. 
Low (Ranch Hand): 1987 Dioxin> 10 ppt, 10 ppt < Initial Dioxin S; 94 ppt. 
High (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. 

(g) MODEL 4: RANCH HANDS -'1987 DIOXIN -UNADJUSTED 

p-Value 

0.679 
0.731 
0.379 
0.715 

. 1987 Dioxin Category Summary Statistics A!lII1Y!'is Results for Log., (1987Dioxin +1) 

1987 Diox;n n Mean R'. Silipe (Std. Error) !>'VaJue 
Low 288 15.34 0.003 0.035 (0.023) 0.133 
Medium 287 15.22 

High 284 15.45 

Note: Low = S;7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt. 

(h) MODEL4: RANCH HANDS - 1987 DIOXlN- ADJUSTED . . .... . .... .' ' . 

. , '1987 Dioxin CategorySunnnary Statistics . . •... AnalySisR<isuJts for Log., (1987 Dioxin + 1) .'. 

Low 287 15.13 0.088 0.021 (0.026) 0.421 
Medium 286 15.06 
High 284 15.19 

Note: Low = S;7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt. 

A significant positive association between hemoglobin and initial dioxin was fonnd in the nnadjusted 
Model 2 analysis (Table 15-7(c): p=O.023, slope=0.078). The association was nonsignificant after 
adjustment for covariates (Table lS-7(d): p=0.443). 

The Model 3 unadjusted analysis revealed a marginally significant higher mean hemoglobin level for 
Ranch Hands in the high dioxin category than for Comparisons (Table lS-7(e): p=0.080, difference of 
adjusted means=0.12 gmldl). All other unadjusted contrasts were nonsignificant (Table IS-7(e): p>0.31 
for all other contrasts). The contrast between Ranch Hands in the high dioxin category and Comparisons, 
as well as all other adjusted analysis contrasts, was nonsignificant (Table IS-7(f): p>0.37 for all adjusted 
contrasts). 

IS-30 
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The unadjusted and adjusted Model 4 analyses of hemoglobin revealed no significant associations with 
dioxin (Table 15-7(g,h): p>O.13 for both analyses). 

15.2.2.1.6 Hemoglobin (Discrete) 

Model I and Model 3 analyses of hemoglobin in its diserete form found no significant difference between 
Ranch Hands and Comparisons with respect to hemoglobin abnormalities (Table 15-8(a,b,e,f): p>O.11 for 
each unadjusted and adjusted contrast). 

The Model 2 unadjusted analysis of hemoglobin revealed a marginally significant inverse association 
between initial dioxin and abnormally low hemoglobin levels (Table 15-8(c): p=(l.075, Est. RR=O.74). 
After adjustment for covariates, the association was nonsignificant (Table 15-8(d): p=0.364). The 
association between abnormally high hemoglobin levels and initial dioxin was nonsignificant for both 
unadjusted and adjusted analyses (Table 15-8(c,d): p>O.85 for both analyses). 

15-31 
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Table 15-8. Analysis of Hemoglobin (Discrete) 

Comparison 1,249 

Officer Ranch Hand 341 25 (7.3) 314 (92.1) 2 (0.6) 1.27 (0.73,2.21) 0.400 1.47 (0.21,10.49) 
Comparison 493 29 (5.9) 462 (93.7) 2 (0.4) 

Enlisted Ranch Hand lSI 16 (10.6) 134 (88.7) I (0.7) 1.60 (0.74,3.44) 0.230 
Flyer Comparison 187 13 (7.0) 174 (93.1) 0(0.0) 

Enlisted Ranch Hand 374 21 (5.6) 0.85 (0.49,1.47) 0.557 
569 37 

, P-value determined using a chi-square test with continuity correction because of the sparse number of participants with an abnormal high 
hemoglobin level. 
--: Results not presented because of the sparse number of participants with an abnormal high hemoglobin level. 

Officer 

Enlisted Flyer 

1.25 (0.72,2.19) 

1.58 (0.73,3.44) 

0.90 

0.433 

0.246 

1.52 (0.21,10.95) 

Results not presented because of the sparse number of participants with an abnormal high hemoglobin level. 

Note: Results are not adjusted for race because of the sparse number of participants with an abnormal high hemoglobin level. 

0.675 

0.700 

0.899' 

0.171' 
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Table 15-8. Analysis of Hemoglobin (DIscrete) (Continued) 

Low 

Medium 

160 

162 

13 (S.I) 

II (6.S) 

156 5 

147 (91.9) 

150 (92.6) 

0(0.0) 

I (0.6) 

• Adjusted for percent body fat at the time of the blood measurement of dioxin. 
b Relative risk for a twofold increase in initial dioxin. 

Note: Low = 27-63 ppt; Medium = >63-152 ppt; High = > 152 ppt. 

a Relative risk for a twofold increase in initial dioxin. 

0.74 (0.53,1.03) 0.075 1.16 (0.24,5.60) 

p-V8Ille 

0.S56 

Note: Results are not adjusted for occupation or race because of the sparse number of participants with an abnormal high hemoglobin level. 

!\ 



I 
i 

I 

I 
I 

i 
I 

I 
I 
I 

I 

Table 15-8. Analysis of Hemoglobin (Discrete) (Continued) 

p-VaJue 

Background RH 381 30 (7.9) 2 (0.5) 1.35 (0.86,2.10) 0.188 1.04 (0.21,5.12) 0.958 
LowRH 239 16 (6.7) 0(0.0) 1.09 (0.62,1.90) 0.767 0.507' 
HighRH 239 13 (5.4) I (0.4) 0.86 (0.47,1.58) 0.630 0.64 (0.08,5.28) 0.677 
Low RH 478 29 1 0.97 

'Relative risk and confidence interval relative to Comparisons. 
b Adjusted for percent body fat at the time of the blood measurement of dioxin. 
, P-value determined using a chi-square test with continuity correction because of the sparse number of participants with an abnormal high hemoglobin 
level. 

u. --: Results not presented because of the sparse number of participants with an abnormal high hemoglobin level. 

Note: RH = Ranch Hand. 

-~---

Comparison: 1987 Dioxin S; 10 ppt. 
Background (Ranch Hand): 1987 Dioxin S; 10 ppt. 
Low (Ranch Hand): 1987 Dioxin> 10 ppt, 10 ppt < Initial Dioxin S; 94 ppt. 
High (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. 
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Table 15-8. Analysis of Hemoglobin (Discrete) (Continued) 

Dioxin 
Comparison 1,210 

Background RH 380 1.44 (0.91,2.29) 
LowRH 238 0.96 (0.54,1.70) 

HighRH 239 0.90 (0.48,1.69) 

a Relative risk and confidence interval relative to Comparisons. 

0.118 1.01 (0.20,5.14) 
0.886 
0.735 0.69 (0.08,6.00) 

--: Results not presented because of the sparse number of participants with an abnormal high hemoglobin level. 

Note: RH = Ranch Hand. Comparison: 1987 Dioxin" 10 ppt. 

0.987 

0.735 

Background (Ranch Hand): 1987 Dioxin" 10 ppt. Low (Ranch Hand): 1987 Dioxin> 10 ppt, 10 ppt < Initial Dioxin" 94 ppt. 
High (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. 

Results are not adjusted for race because of the sparse number of participants with an abnormal high hemoglobin level. 

Medium 287 23 (8.0) 264 (92.0) 0(0.0) 

'Relative risk for a twofold increase in 1987 dioxin. 

Note: Low = ,,7.9 ppt; Medium = >7,9-19.6 ppt; High = >19.6 ppt. 

----------- .. _-------
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Table 15·8. Analysis of Hemoglobin (Discrete) (Continued) 
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I 'Relative risk for a twofold increase in 1987 dioxin. 

1 

I 

Note: Results are not adjusted for occupation or race because of the sparse number of participants with an abnormal high hemoglobin level. 
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The Model 4 unadjusted analysis revealed a significant inverse association between abnormally low 
hemoglobin levels and 1987 dioxin levels (Table 15-8(g): p=O.049, Est. RR=O.82). In addition, a 
marginally significant inverse association between abnormally high hemoglobin levels and 1987 dioxin 
levels was found in the unadjusted analysis (Table 15-8(g): p=O.096, Est. RR=O.47). After adjustment 
for covariates, the association became nonsignificant (p>O.lO for each analysis). 

15.2.2.1.7 Hematocrit (Continuous) 

The Model 2 analysis of hematocrit in its continuous form revealed a significant positive association 
between hemoglobin and initial dioxin (Table 15-9(c): p=O.021, slope=O.241). After adjustment for 
covariates, the relation was nonsignificant (Table 15-9(d): p=O.443). All other analyses were 
nonsignificant (Table 15-9(a-h): p>0.14 for all other analyses). 

Table 15-9. Analysis of Hematocrit (percent) (Continuous) 

(a) MODEL.l!RANClUlANDSYS. COMPARISONS- UNADJUSTED 

OccupatiOll8l Difl'erence or Means 
Category . Gro\IP n Mean (95% eLl p.Yalue 

AU Ranch Hand 866 45.56 -(J.04 (-fJ,31,0.24) 0.798 
Comparison 1,249 45.59 

Officer Ranch Hand 341 45.24 -0.24 (-·0.67,0.19) 0.274 
Comparison 493 45.48 

Enlisted Flyer Ranch Hand 151 45.49 -0.23 (-·0.90,0.44) 0.504 
Comparison 187 45.72 

Enlisted Ranch Hand 374 45.88 0.22 (-·0.18,0.63) 0.279 
Groundcrew ComEarison 569 45.65 

(b) :MODEL 1: RANCH HANDS VS. COMPARISONS -~J.JJUSTED 

. <kcupadonal ·.Ad,loSied • DiIT'''''''''''o£,Adj. Means 
C"tegol'Y n M~n (95%.Q.) p.Value 

AU Ranch Hand 864 44.99 -fJ.06 (-fJ.32,0.21) 0.681 
Comparison 1,248 45.05 

Officer Ranch Hand 340 44.90 -0.21 (-0.63,0.21) 0.326 
Comparison 493 45.11 

Enlisted Flyer Ranch Hand 151 44.92 -0.24 (-0.88,0.41) 0.477 
Comparison 187 45.16 

Enlisted Groundcrew Ranch Hand 373 45.08 0.15 (-0.25,0.55) 0.457 
ComEarison 568 44.93 
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T'able 15·9. Analysis of Hematocrit (percent) (Continuous) (Continued) 

(c) MODEL 2: RANCH HANDS - INITIAL DIOXIN - UNADJUSTED 

• ' Initial Dioxin Ca'lef;ory Summary Statistics AitalysisResultsfor Loll: (Initial Dioxin) 

a' 
Slope 

Initial Dio:dn n Mean Adj. Mean' (Std. Error) ",Value 

Low 160 45.17 45,17 0.01l 0.241 (0.104) 0.021 
Medium 162 45.58 45.58 
High 156 46.08 46.09 

• Adjusted for percent body fat at the time of the blood measurement of dioxin. 

Note: Low = 27-63 ppt; Medium = >63-152 ppt; High = >152 ppt. 

(d)MODEL2:RANCH HANDS- INITIAL DIOXIN- AD.JUSTED 
, , , 

,lnitiaiDiOXinCafegory Summary Stali$tlcs "', "Aualyois ResulisJor Log, (Initial Dioxiit) " , ' ,,', ' 

, ", ',"",,' " "Adj.SI,9Pe " .... 
InitiaJDioxln" n Adj. Meanl!.' (Std. Error) p-Value . ' , , 

Low 159 45.06 0.068 0.091 (0.119) 0.443 
Medium 
High 

162 45.26 
156 45.57 

Note: Low = 27-63 ppt; Medium = >63-152 ppt; High = >152 ppt. 

(e) MODEL 3: RANCH HANDSANDCOMPARlSOJliS BY DIOXIN CATEGORY - UNADJUSTED' 
'" " " ,--" ,', "".,"', 

, DiITe ....... of Adj. Melin 

I>i<>xin Category Adj. Meall' 
vs. Comparisons 

n Mean (9S%CJ';) 

C:omparison 1,211 45.61 45.61 

Background RH 381 45.57 45:56 -0.06 (-0.41,0.30) 
LowRH 239 45.30 45.30 -0.31 (-0.74,0.12) 
HighRH 239 45.92 45.93 0.32 (-.Q.ll,O.75) 
Low plus High RH 478 45.61 45.61 0.00 (-0.32,0.33) 

, Adjusted for percent body fat at the time of the blood measurement of dioxin. 

Note: RH = Ranch Hand. 
Comparison: 1987 Dioxin S 10 ppt. 
Background (Ranch Hand): 1987 Dioxin S 10 ppt. 
Low (Ranch Hand): 1987 Dioxin> 10 ppt, 10 ppt < Initial Dioxin S 94 ppt. 
High (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. 
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(l Table 15-9. Analysis of Hematocrit (percent) (Continuous) (Continued) 

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

Difference of Adj. Mean 
VS. Comparisons 

Dioxin category n Adj. Mean (9S%C.I.) 

Comparison 1,210 45.08 

Background RH 380 45.04 -0.04 (-0.39,0.32) 
LowRH 238 44.87 -0.21 (-0.63,0.20) 
HighRH 239 45.22 0.14 (-0.29,0.56) 
Low plus High RH 477 45.04 -0.04 (-0.36,0.28) 

Note: RH = Ranch Hand. 
Comparison: 1987 Dioxin ~ 10 ppt. 
Background (Ranch Hand): 1987 Dioxin ~ 10 ppl. 
Low (Ranch Hand): 1987 Dioxin> 10 ppt, 10 ppt < Initial Dioxin ~ 94 ppt. 
High (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. 

(g) MODEL 4: RANCH HANDS -.1987 DIOXIN - UNADJUSTED 

p-Value 

0.839 
0.318 
0.534 
0.817 

1987 Dioxin Category Summary Statistics ADalysis Results for Log, (1987 Dioxin +1) 

1987 Dioxin n Mean 
Low 
Medium 
High 

288 
287 
284 

45.68 
45.20 
45.89 

Note: Low = ~7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt. 

0.001 

(h) MODEL 4: RANCH HANDS - 1987 DIOXIN - ADJUSTED 

Slope (Std. Error) p-VaJue 

0.077 (0.071) 0.278 

'. .... . . 

. ' 1987 DioxinC.tegory SilJlunaryStaliStiCli .. ' . AnMyS/s.ResultsforLog,(1987 Dioxin + 1) 

1987 AdjustedSl_. 
Dioxin n Adj. Melin" 'R" . (Std;I!mJr)" p-'Valne 

Low 287 45.40 0.D75 0.029 (0.079) 0.712 
Medium 286 45.01 
High 284 45.42 

Note: Low = ~7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt. 

15.2.2.1.8 Hematocrit (Discrete) 

Analyses of hematocrit in its discrete form revealed no significant differences for Models 1 through 4 
(Table 15-JO(a-h): p>0.24 for each analysis performed). 
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Table 15·10. Analysis of Hematocrit (Discrete) 

Comparison 1,249 

Officer Ranch Hand 341 333 (97.7) 0(0.0) 0.96 (0.39,2.37) 0.928 
Comparison 493 479 (97.2) 2 (0.4) 

Enlisted Flyer Ranch Hand 151 6 (4.0) 144 (95.4) 1 (0.7) 1.91 (0.53,6.88) 0.325 
Comparison 187 4 (2.1) 183 (97.9) 0(0.0) 

Enlisted Ranch Hand 374 7 (1.9) 367 (98.1) 0(0.0) 0.81 (0.32,2.05) 0.659 
Groundcrew 569 13 

, P-value determined using a chi-square test with continuity correction because of the sparse number of participants with an abnormal high 
hematocrit level. 
--: Results not presented because of the sparse number of participants with an abnormal high hematocrit level. 

0.647' 

0.907' 

0.413' 
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Table 15-10. Analysis of Hematocrit (Discrete) (Continued) 

Officer 

Enlisted Flyer 1.84 (0.51,6.72) 

0.908 

0.353 

Results not presented because of the sparse number of participants with an abnormal high hematocrit level. 

Note: Results are not adjusted for race because of the sparse number of participants with an abnormal high hematocrit level. 

Medium 162 

156 

5 (3.1) 156 (96.3) 

• Adjusted for percent body fat at the time of the blood measurement of dioxin. 
b Relative risk for a twofold increase in initial dioxin. 

Note: Low = 27-63 ppt; Medium = >63-152 ppt; High = >152 ppt. 
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Table 15-10. Analysis of Hematocrit (Discrete) (Continued) 

a Relative risk for a twofold increase in initial dioxin. 

Note: Results are not adjusted for race or occupation because of the sparse number of participants with an abnormal high hematocrit level. 

Background RH 
LowRH 
HighRH 
Low RH 

239 
239 
478 

8 (2.1) 

5 (2.1) 
5 (2.1) 

10 

373 (97.9) 
234 (97.9) 
233 (975) 

a Relative risk and confidence interval relative to Comparisons. 

0(0.0) 
0(0.0) 
1 (0.4) 

b Adjusted for percent body fat at the time of the blood measurement of dioxin. 

0.97 (0.43,2.16) 
0.93 (0.35,2.43) 
0.91 (0.35,2.40) 

0.933 
0.875 
0.850 0.91 (0.10,7.96) 

0.464' 
0.695' 
0.931 

, P-value determined using a chi-square test with continuity correction because of the sparse number of participants with an abnormal high 
hematocrit level 
--: Results not presented because of the sparse number of participants with an abnormal high hematocrit level. 

Note: RH = Ranch Hand. 
Comparison: 1987 Dioxin';; 10 ppt. 
Background (Ranch Hand): 1987 Dioxin';; 10 ppt. 
Low (Ranch Hand): 1987 Dioxin> 10 ppt, 10 ppt < Initial Dioxin';; 94 ppt. 
High (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. 
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Table 15·10. Analysis of Hematocrit (Discrete) (Continued) 

Background RH 
LowRH 
HighRH 

1,210 

380 
238 
239 

1.00 (0.44,2.28) 
0.78 (0.29,2.07) 
1.01 (0.37,2.77) 
0.89 

'Relative risk and confidence interval relative to Comparisons. 

0.998 
0.615 
0.980 0.98 (0.10,9.53) 

--: Results not presented because of the sparse number of participants with an abnormal high hematocrit level. 

Note: RH = Ranch Hand. Comparison: 1987 Dioxin';; 10 ppt. 

0.986 

Background (Ranch Hand): 1987 Dioxin';; 10 ppt. Low (Ranch Hand): 1987 Dioxin> 10 ppt, 10 ppt < Initial Dioxin';; 94 ppt. 
High (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. .. 

Results are not adjusted for race because of the sparse number of participants with an abnormal high hematocrit level. 

Medium 287 

284 

4 (1.4) 283 (98.6) 

• Relative risk for a twofold increase in 1987 dioxin. 

0(0,0) 

Note: Low = ';;7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt. 

. _-_._------- ~-----~ _ .. _----_ .. _ .. 
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Table 15·10. Analysis of Hematocrit (Discrete) (Continued) 

'Relative risk for a twofold increase in 1987 dioxin. 

Note: Results not adjusted for race or occupation because of the sparse number of participants with an abnormal high hematocrit level. 

I . 
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15.2.2.1.9 Platelet Count (Continuous) 

When Ranch Hands and Comparisons were examined across all occupations, the difference in mean 
platelet count between the groups was nonsignificant in both unadjusted and adjusted analyses (Table 
l5-II(a,b): p~0.15 in both analyses). In both the unadjusted and adjusted analyses, significant 
differences in mean platelet counts were found between Ranch Hands and Comparisons within each 
occupational stratum (Table l5-II(a,b): p::;0.014 for all occupational strata in both unadjusted and 
adjusted analyses). Mean platelet counts were higher among Comparisons than among Ranch Hands for 
the officer stratum and higher among Ranch Hands than among Comparisons for the enlisted flyer and 
enlisted groundcrew strata. 

Table 15-11. Analysis of Platelet Count (thousand/mm") (Continuous) 

(a) MODEL 1: RANCH HANDS VS. COMPARISONS '-,UNADJUSTED 

Oc<:upatiooal Difference of'Means 
Category Group n ~enn· (95% C.I.)· p-Value' 

All Ranch Hand 862 207.0 3.1 _. 0.150 
Comparison 1,243 203.9 

Officer Ranch Hand 338 196.6 -8.5 -- 0.012 
Comparison 490 205.1 

Enlisted Flyer Ranch Hand 151 213.8 14.9 -- 0.005 
Comparison 185 198.8 

Enlisted Ranch Hand 373 213.9 9.3 -- 0.004 
Groundcrew ComEarison 568 204.6 

, 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. 
e P-value is based on difference of means on square root scale. 

(b) MODEL 1:, RANCHHANDS VS.COMPABISONS-ADJUS'rED 
'" ' , , "" ''- ,,' " , 

Oc<:upational Adjusted ' -Difference (If Adj. Means 
category Group n Mean- (95% C.I.)· p.Value' 

All Ranch Hand 860 205.8 2.9-- 0.172 
Comparison 1,242 203.0 

Officer Ranch Hand 337 199.1 -8.2 -- 0.014 
Comparison 490 207.3 

Enlisted Flyer Ranch Hand 151 213.3 15.6 -- 0.003 
Comparison 185 197.7 

Enlisted Groundcrew Ranch Hand 372 208.9 8.1 -- 0.011 
ComEarison 567 200.8 

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 15-11. Analysis of Platelet Count (thousand/mm3) (Continuous) (ContInued) 

(c)iMODEL2:'RANCH HANDS - INIl'IAL DIOXIN - UNADJUSmD 
Initial Dioxin Category Summary Statistics . Analysis Results for'Log, (Initial Dioxin)" 

.. . . 

Initial Dioxin n Melin" Adj. Mean'" R' 
Low 159 204.2 203.8 0.016 
Medium 162 208.0 207.9 
High 155 217.8 218.2 

• Transformed from square root scale. 
b Adjusted for percent body fat at the time of the blood measurement of dioxin. 

Slope 
(Sid. Error)' 

0.145 (0.057) 

e Slope and standard error based on square root of platelet count versus log, (initial dioxin). 

Note: Low = 27-63 ppt; Medium = >63-152 ppt; High = >152 ppt. 

(dY'MODEL 2:RA.NCHHANDS -lNITIALDIOX:IN -ADJUSTED '. , . .' '. . . . . . .' .'. . ". 

p-Value 

0.012 

ilnitiaiDioxin Category SnrniWlrySli'tislicl .... 'ADil!ySisResults for Log, (Initial Dioxin) , 

." ". '. ". .• Adj. Slope 
lDitiaIDioxin n Adj. Mean" R' (Std. Error)" . p-VaIue 

Tow 158 207.5 0.090 0.073 (0.065) 0.262 
Medium 162 207.6 
High 155 214.7 

a Transformed from square root scale. 
b Slope and standard error based on square root of platelet count versus log, (initial dioxin). 

Note: Low = 27-63 ppt; Medium = >63-152 ppt; High = >152 ppt. 

(e). MODEL 3:RA.NCIlHANDS AND COMPAIUSONSBYDIOX:INCATEGORY..,UNADJUSmD. ''" ' ,', " " " ,', ' , " " ' 

,', 't"0; 
DlfferellCil of Adj. Melin 

vs.COmparisons 
Dt""IDCa~~ry n "M~8n' . Adj.M ... II'" .. (9S%.C,I.)< p-Valued 

Comparison 1,205 204.5 204.6 

Background RH 379 203.6 202.1 -2.5 -- 0.374 

LowRH 238 204.2 204.6 -0.1 -- 0.987 

HighRH 238 215.7 217.2 12.6 -- <0.001 

Low plus High RH 476 209.9 210.8 6.2 -- 0.017 

• Transformed from square root scale. 
b Adjusted for percent body fat at the time of the blood measurement of dioxin. 
e Difference of means after transformation to original scale; confidence interval on difference of means not presented 
because analysis was performed on square root scale. 
d P-value is based on difference of means on square root scale. 

Note: RH = Ranch Hand. 
Comparison: 1987 Dioxin':; 10 ppt. 
Background (Ranch Hand): 1987 Dioxin':; 10 ppt. 
Low (Ranch Hand): 1987 Dioxin> 10 ppt, 10 ppt < Initial Dioxin':; 94 ppt. 
High (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. 
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Table 15-11. Analysis of Platelet Count (thousandlmm3
) (Continuous) (Continued) 

(0 MODEL 3: RANCH HANDS AND COMPARISONS .BY DIOXIN .CA TEGORY - ADJUSTED 

Difference of Adj. Mean 

Dioxin Category n Adj. Mean' 
vs. Comparisons 

(95%C.I.)b p-Value' 

Comparison 1,204 204.2 

Background RH 378 202.3 -1.9 -- 0.509 
LowRH 237 204.4 0.2 -- 0.959 
HighRH 238 214.8 10.6 -- 0.002 
Low (:!Ius High RH 475 209.6 5.4 -- 0.038 

• 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. 
C P-value is based on difference of means on square root scale. 

Note: RH = Ranch Hand. 
Comparison: 1987 Dioxin';; 10 ppt. 
Background (Ranch Hand): 1987 Dioxin';; 10 ppt. 
Low (Ranch Hand): 1987 Dioxin> 10 ppt, 10 ppt < Initial Dioxin';; 94 ppt. 
High (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. 

(g) MODEL 4: RANCH HANDS -1987 DIOXIN - UNADJUSTED 

1987 Dioxin Category SummaryStatisties . A~Resolts for Log. (1987Dioxin +1)' 
1987 Dioxin Mean' . n . R' Slope (Std. Error)' p-Value 

Low 288 203.1 0.009 0.109 (0.039) 0.005 
Medium 284 203.9 

High 283 214.5 

a Transformed from square root scale. 
b Slope and standard error based on square root of platelet count versus Iog2 (1987 dioxin + 1). 

Note: Low = ';;7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt. 

(h) MODEL 4: RANCH RANDS -1987 DIOXIN - ADJUSTED .... . 

. 1987'Dioxio CategorySummary Statistics . .AnalYBisResuJts for ~ (1987I>1oxin + 1) .. ' 

1987 ..., .... . .' .' " Adjusted'SI0r" ". 
·Dioxin·. n Adj.Mean' ,. . R'.· (StcLError) p-Value 

Low 287 205.1 0.066 0.049 (0.044) 0.264 
Medium 283 204.7 
High 283 209.1 

a Transformed from square root scale. 
b Slope and standard error based on square root of platelet count versus log2 (1987 dioxin + 1). 

Note: Low = ';;7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt. 
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Th" Model 2 unadjusted analysis of platelet count in its continuous form revealed a significant positive i) 
association with initial dioxin (Table IS-II (c): p=O.O 12, slope=0.14S). After adjustment for the effects ' .. 
of covariates, the association was nonsignificant (Table IS-II(d): p=0.262). 

Unadjusted and adjusted Model 3 analyses of mean platelet count levels were significantly greater for 
Ranch Hands in the high dioxin category than for Comparisons (Table IS-II(e,f): difference of adjusted 
means=12.6 thousand/rnm3

, p<O.OOI, for the unadjusted analysis; difference of adjusted means=1O.6 
thousand/mm3

, p=0.OO2, for the adjusted analysis). Mean platelet counts also were significantly greater 
for Ranch Hands in the low and high dioxin categories combined than for Comparisons (Table IS-ll(e,f): 
difference of adjusted means=6.2 thousand/rnm3

, p=0.017, for the unadjusted analysis; difference of 
adjusted means=S.4 thousand/rnm3

, p=0.038, for the adjusted analysis). Although the mean difference 
increased as dioxin levels increased, other contrasts of Ranch Hands and Comparisons were 
nonsignificant (Table IS-I I (e,f): p>0.37 for all remaining contrasts). 

Similar to the Model 2 analysis, the Model 4 unadjusted analysis of platelet count in its continuous form 
revealed a significant positive association with the 1987 dioxin levels (Table IS-II(g): p--O.OOS, 
slope=0.109). The relation was nonsignificant after adjustment for covariates (Table IS-11(h): p=0.264). 

15.2.2.1.10 Platelet Count (Discrete) 

A significant difference in the percentage of participants with abnormally low platelet counts was 
observed between Ranch Hand and Comparison officers in both the unadjusted and adjusted analyses 
(Table IS-12(a,b): p=O.021, Est. RR=2.6S; p=0.022, Adj. RR=2.64, respectively). A significant 
difference in the percentage of participants with abnormally low platelet counts also was found for 
enlisted flyers (Table 15-12(a,b): p=0.032, Est. RR=O.lI; p=O.029, Adj. RR=O.lO, for the unadjusted and") 
adjusted analyses, respectively). More Ranch Hand than Comparison officers had abnormally low . j 

platelet counts, (4.7% vs. 1.8%), whereas more Comparison than Ranch Hand enlisted flyers exhibited 
abnormally low platelet counts (6.0 vs. 0.7%). Contrasts of all Ranch Hands versus all Comparisons, as 
well as Ranch Hand versus Comparison enlisted groundcrew, were nonsignificant (Table IS-12(a,b): 
p>O.11 for all contrasts). 

No significant associations were seen between abnormal platelet counts and initial dioxin in the Model 2 
analyses (p>O.IS for all analyses). The Model 3 contrasts of Ranch Hands in the high dioxin category 
with Comparisons revealed marginally significant differences, with a higher percentage of Comparisons 
having abnormal platelet counts (Table IS-12(e,f): p=O.067, Est. RR=O.26; p=O.068, Adj. RR=0.26, for 
the unadjusted and adjusted analyses, respectively). This same pattern was observed when Ranch Hands 
in the low and high categories combined were contrasted with Comparisons (Table IS-12(e,f): p=O.090, 
Est. RR=0.47; p=0.078, Adj. RR=0.45, for the unadjusted and adjusted analyses, respectively). All other 
Model 3 contrasts were nonsignificant (Table 15-l2(e,f): p>0.21 for all remaining contrasts). 

A significant association between 1987 dioxin levels and abnormally low platelet count measures was 
found in the Model 4 unadjusted analysis of platelet count (Table IS-12(g): p=0.028, Est. RR=0.70). 
These results were nonsignificant after adjustment for covariates (Table IS-l2(h): p=0.13S). Other 
analyses of abnormal platelet counts with 1987 dioxin were nonsignificant (Table IS-l2(g,h): p>O.6l for 
all other analyses). 
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Table 15-12. Analysis of Platelet Count (Discrete) 

Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

All 

Officer 

Enlisted Flyer 

Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 

1,243 

338 
490 

151 
185 

373 
568 

0.84 (0.50,1.42) 

2.64 (1.15,6.05) 

0.10 (0.01,0.79) 

16 (4.7) 
9 (1.8) 

1 (0.7) 
11 (6.0) 

6 (1.6) 
19 

835 (96.9) 
1,199 (96.5) 

321 (95.0) 
478 (97.6) 

149 (98.7) 
173 (93.5) 

0.509 

0.022 

0.029 

~. 
: ': 

1 (0.3) 
3 (0.6) 

1 (0.7) 
1 (0.5) 

2 (0.5) 
1 

2.65 (1.16,6.06) 

0.11 (0.01,0.83) 

0.47 (0.19,1.20) 

1.13 (0.30,4.27) 

0.55 (0.06,5.37) 

1.18 (0.07,19.42) 

0.021 

0.032 

0.115 

0.50 (0.05,4.79) 

1.16 (0.07,18.72) 

3.00 (0.27,33.23) 

0.853 

0.606 

0.906 

-----_ ... _ ..... __ ... -----

0.837 

0.545 

0.916 

0.370 
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Table 15-12. Analysis of Platelet Count (Discrete) (ContInued) 

Medium 162 4 (2.5) 157 (96.9) I (0.6) 

a Adjusted for percent body fat at the time of the biood measurement of dioxin. 
b Relative risk for a twofold increase in initial dioxin. 

Note: Low = 27-63 ppt; Medium = >63-152 ppt; High = >152 ppt. 

• Relative risk for a twofold increase in initial dioxin. 

Note: Results are not adjusted for occupation and race because of the sparse number of participants with an abnormal high platelet count. 
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Table 15·12. Analysis of Platelet Count (Discrete) (Continued) 

~p..Valu. 

Comparison 

Background RH 379 14 (3.7) 2 (0.5) 1.40 (0.74.2.66) 0.299 1.02 (0.19.5.30) 0.984 
LowRH 238 6 (2.5) 0(0.0) 0.84 (0.35.2.03) 0.702 0.693' 
HighRH 238 2 (0.8) 2.(0.8) 0.26 (0.06.1.10) 0.067 2.61 (0.49.13.84) 0.261 
Low RH 476 8 2 0.47 0.090 0.999' 

• Relative risk and confidence interval relative to Comparisons. 
b Adjusted for percent body fat at the time of the blood measurement of dioxin. 
e P-value determined using a chi-square test with continuity correction because of the sparse number of participants with an abnonnal high platelet 
count. 
--: Results not presented because of the sparse number of participants with an abnormal high platelet count. 

Note: RH = Ranch Hand. 
Comparison: 1987 Dioxin $ 10 ppt. 
Background (Ranch Hand): 1987 Dioxin $ 10 ppt. 
Low (Ranch Hand): 1987 Dioxin> 10 ppt. 10 ppt < Initial Dioxin $ 94 ppt 
High (Ranch Hand): 1987 Dioxin> 10 ppt. Initial Dioxin> 94 ppt. 
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Table 15·12. Analysis of Platelet count (Discrete) (Continued) 

Background RH 
LowRH 
HighRH 

378 
237 
238 

lAO (0.73,2.70) 
0.79 (033,\.92) 
0.26 (0.06,1.11) 
0045 

• Relative risk and confidence interval relative to Comparisons. 

0310 
0.604 
0.068 

0.86 (0.16,4.61) 

3.37 (0.50,22.63) 

--: Results not presented because of the sparse number of participants with an abnormal high platelet count. 

Note: RH = Ranch Hand. Comparison: 1987 Dioxin $ 10 ppt. 

0.858 

0.211 

Background (Ranch Hand): 1987 Dioxin $ 10 ppt. Low (Ranch Hand): 1987 Dioxin> 10 ppt, 10 ppt < Initial Dioxin $ 94 ppt. 
High (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. 

Medium 284 8 (2.8) 276 (97.2) 0(0.0) 

'Relative risk for a twofold increase in 1987 dioxin. 

Note: Low = $7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt. 

-------
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Table 15-12. Analysis of Platelet Count (Discrete) (Continued) 

'Relative risk for a twofold increase in 1987 dioxin. 

Note: Results are not adjusted for race because of the sparse number of participants with an abnormal high platelet count. 
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15.2.2.1.11 Prothrombin Time (Continuous) 

All results from analyses of prothrombin time in its continuous form were nonsignificant for Models I 
through 4 (Table 15-13: p~O.22 for all analyses). 

Table 15-13. Analysis of Prothrombin Time (seconds) (Continuous) 

(iii) MODELl: RANCH HANDSVS. COMPARISONS - UNADJUSTED 

O«upational Dllference oCMeans 
(:ategory Group n Mean- (9S%C.t.)· 

.. 

All Ranch Hand 688 10.48 -0.01--
Comparison 1,016 10.49 

Officer Ranch Hand 265 10.54 0.02 --
Comparison 402 10.52 

Enlisted Flyer Ranch Hand 114 10.46 -0.03 --
Comparison 157 10.49 

Enlisted Ranch Hand 309 10.45 -0.02 --
Groundcrew Comparison 457 10.47 

, Transformed from natural logarithm scale. 

p-Value< 

0.870 

0.720 

0.748 

0.714 

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

(b) MODEL 1: RANCH HANDS VS. COMPARISONS - ADJUSTED 

OCcupational Adjusted DitTerem:e of Adj. Means 
Ca~ory Group n Mean· . (95% C.I.)· ·p,V8lu.< 

All Ranch Hand 687 10.49 -0.01-- 0.873 
Comparison 1,015 10.50 

Officer Ranch Hand 265 10.52 0.02 -- 0.765 
Comparison 402 10.50 

Enlisted Flyer Ranch Hand 114 10.45 -0.03 -- 0.718 
Comparison 157 10.48 

Enlisted Groundcrew Ranch Hand 308 10.50 -0.02 -- 0.762 
Comparison 456 10.51 

• 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. 
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Table 15-13. Analysis of Prothrombin Time (seconds) (Continuous) (Continued) 

(c) MODEL 2: RANCH HANDS - INITIAL DIOXIN -UNADJUSTED 
'Initial DioXin Qilegory SUllUDllry Sllitistics Analysis Results for Log, (Initial Dioxin)" 

lniti!ll Dioxin n Mean· Adj. Mean" 

Low 119 10.47 10.48 0.004 
Medium 128 10.46 10.46 
Hillh 128 10.45 10.44 

, Transformed from natural logarithm scale. 
b Adjusted for percent body fat at the time of the blood measurement of dioxin. 

Slope 
(Std. Error)' 

-0.001 (0.003) 

, Slope and standard error based on natural logarithm of prothrombin time versus log2 (initial dioxin). 

Note: Low = 27-63 ppt; Medium = >63-152 ppt; High = > 152 ppt. 

(d) MODEL 2: RA'NCH HANDS -lN1TJALDIOXIN - ADJUSTED 

p-Value 

0.572 

Initial Dioxin Category SuOul'iary Sllilistics . Analysis Results for Log, (InltialDiDxln) 
, 

Initial Di~in ' , n Adj. Mean' " R' 
Adj. Slope 

(Sid. Error)" p-Value 

Low 119 10.48 0.036 0.000 (0.003) 0.956 
Medium 128 10.50 
High 128 10.51 

• Transformed from natural logarithm scale. 
b Slope and standard error based on natural logarithm of prothrombin time versus log2 (initial dioxin). 

Note: Low = 27-63 ppt; Medium = >63-152 ppt; High = > 152 ppt. 

(e) MODJ!;L 3: R1\NCHHA~ .A.NDCOMPARI$ONSBy DIOXIN CATEGORY - UNADJUSTED 
Dllferenee of Adj. Mean 

Dioxin Caregory n M~n' , Adj. Mean'" 
vs. Comparisons 

(95% C.L)' p-Valued 

Comparison 987 10.49 10.49 

Background RH 309 10.52 10.53 0.04 -- 0.476 
LowRH 182 10.47 10.46 -0.03 -- 0.667 
HighRH 193 10.45 10.44 -0.05 -- 0.411 
Low plus High RH 375 10.46 10.45 -0.04 -- 0.409 

• Transformed from natural logarithm scale. 
b Adjusted for percent body fat at the time of the blood measurement of dioxin. 

, 

e Difference of means after transformation to original scale; confidence interval on difference of means not presented 
because analysis was performed on natural logarithm scale. 
d P-value is based on difference of means on natural logarithm scale. 

Note: RH = Ranch Hand. 
Comparison: 1987 Dioxin::; 10 ppt. 
Background (Ranch Hand): 1987 Dioxin::; 10 ppt. 
Low (Ranch Hand): 1987 Dioxin> 10 ppt, 10 ppt < Initial Dioxin::; 94 ppt. 
High (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. 
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Table 15-13. Analysis of Prothrombin Time (seconds) (Continuous) (Continued) 

(f) MODEL 3: RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY,... AllJUSTED 

Difference of A.dj. Mean 
VSo Comparisons 

Dioxin Category n Adj. Mean' (95% C.I.)' p-Value' 
Comparison 986 10.50 

Background RH 308 10.52 0.02 -- 0.695 
LowRH 182 10.46 -0.04 -- 0.521 
HighRH 193 10.49 -0.01 -- 0.823 
Low plus High RH 375 10.47 -0.03 -- 0.575 

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

Note: RH = Ranch Hand. 
Comparison: 1987 Dioxin $; 10 ppt. 
Background (Ranch Hand): 1987 Dioxin $; 10 ppt. 
Low (Ranch Hand): 1987 Dioxin> 10 ppt, 10 ppt < Initial Dioxin $; 94 ppt. 
High (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. 

(g) MODEL 4: RANCH HANDS -1987 DIOXIN -' UNADJUSTED ..... 

. ..•.. Analysis Results for.~ (1987 Di""in +1) 

1l'87 Dioxin n Mean' 'R' Slope (Sid. Error)" p-Valne 

Low 
Medium 

High 

235 
218 

231 

10.51 
10.50 

10.45 

0.002 -0.002 (0.002) 0.220 

, Trllnsformed from natural logarithm scale. 
b Slope and standard error based on natural logarithm of prothrombin time versus log, (1987 dioxin + 1). 

Note: Low = $;7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt. 

(h) MODEL 4:·RANCHHANDS-19S7D10XIN - ADJUSTED 
: ... . .. . ... 
• 1987 Dioxin Ca~(jrySIll.ltlllliry Statistics ". . AlWysisResuits for LOg, (1987 Dioxin + 1) 

1987 . 
. Dioxin 

Low 
Medium 
High 

n 

234 
218 
231 

10.50 
10.50 
10.50 

, Transformed from natural logarithm scale. 

. . . . AdjnstedSI(j~ . 
., .R' '. (Std. En:or) . 

0.016 -0.001 (0.002) 

b Slope and standard error based on natural logarithm of prothrombin time versus log, (1987 dioxin + I). 

Note: Low = ';;'7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt. 
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15.2.2.1.12 Prothrombin Time (Discrete) 

All results from analyses of prothrombin time in its discrete form were nonsignificant for Models I 
through 4 (Table 15-14: p>O.29 for all analyses). 

Table 15-14. Analysis of Prothrombin Time (Discrete) 

(a) MODEL 1: RANCa lIANDS VS. COMi>A:RISONS·· {)1\jAllJUSTED 

Occupatiotlal Number(%) Est. Relative Risk 
Cattgory Group n High (9S%Cl.) p-Value 

All Ranch Hand 688 10 (./.5) J.J4 (0.50,2.61) 0.761 
Comparison 1,016 13 (./.3) 

Officer Ranch Hand 265 6 (2.3) 1.31 (0.43,3.93) 0.634 
Comparison 402 7 (1.7) 

Enlisted Flyer Ranch Hand 114 0(0.0) 0.999' 
Comparison 157 1 (0.6) 

Enlisted Ranch Hand 309 4 (1.3) 1.19 (0.32,4.45) 0.801 
Groundcrew Comparison 457 5 (1.1) 

, P-value determined using a chi-square test with continuity correction because of the sparse number of participants 
with a high prothrombin time. 
--: Results not presented because of the sparse number of participants with a high prothrombin time. 

(b) MODEL 1: RANCHHANI)S VS. COMPARISONS ·C. AlIJUSTED 

Occupational.Calolgory 

All 

Officer 
Enlisted Flyer 
Enlisted Groundcrew 

Adjusted Relati • ., .Risk 
(9S%C.I.)· 

1.13 (0.49,2.60) 

1.29 (0.43,3.91) 

1.15 (0.30,4.35) 

p-Value 

0.781 

0.650 

0.838 

--: Results not presented because of the sparse number of participants with a high prothrombin time. 

(c) MODEL 2: RANCH HANDS -INITIALD10XIN-UNADJUSTED '. .. '.' . . 

Initial Dioxhl CategorySum~Stat!stics . '.. . II.' .' Analysis ·Resultsfor·Log, (InItial Dioxin)" 
~, . ...• . ... 

. Initial .... ...... .. ...•.. Number (%) ., IllotimatedRelative Risk '. . 
Dioxin.· D mllh . .... . (95%C,I.)b • p-Value 

Low 119 2 (1.7) 0.66 (0.28,1.58) 0.315 
Medium 128 1 (0.8) 
High 128 1 (0.8) 

, Adjusted for percent body fat at the time of the blood measurement of dioxin. 
b Relative risk for a twofold increase in initial dioxin. 

Note: Low = 27-63 ppt; Medium = >63-152 ppt; High = > 152 ppt. 
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Table 15-14. Analysis of Prothrombin Time (Discrete) (Continued) 

(d} MODEL 2: . RANCH HANDS - INITIALDIOXIN.- ADJUSTED 

n 

375 

Analysis Rellults for Log, (Initi81 DiOxin) 
Alljusted Relative Risk 

(95% C.I.)" 

0.72 (0.28,1.85) 

• Relative risk for a twofold increase in initial dioxin. 

0.470 

Note: Results are not adjusted for occupation and current cigarette smoking because of the sparse number of 
participants with a high prothrombin time. 

(e) MODEL 3:· RANCH HANDS AND COMPARI$ONSBY DIOXlNCA TEGORY .,. UNADJUSTED 

Nwnber(%) Est. Relative 'Risk 
: . Dio)<in.Category . n High (95% C.L)'" 

Comparison 987 13 (1.3) 

Background RH 309 6 (1.9) 1.64 (0.61,4.37) 
LowRH 182 3 (1.7) J.l7 (0.33,4.19) 
HighRH 193 I (0.5) 0.34 (0.04,2.62) 
Low plus High RH 375 4 (1.1) 0.62 (0.17 ,2.23) 

a Relative risk and confidence interval relative to Comparisons. 
b Adjusted for percent body fat at the time of the blood measurement of dioxin. 

Note: RH = Ranch Hand. 
Comparison: 1987 Dioxin:;; 10 ppt. 
Background (Ranch Hand): 1987 Dioxin:;; 10 ppt. 
Low (Ranch Hand): 1987 Dioxin> 10 ppt, 10 ppt < Initial Dioxin:;; 94 ppt. 
High (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. 

p-Value 

0.327 
0.807 
0.297 
0.461 

(f) MODEL 3: RANCH HANDS AND COMPARISONS BY,DIOXlN CATEGORY - ADJUSTED 
.1-.' 

;Djox)D~ory 
Adjusted.Relative RiSk 

n (95% C;L)' 

Comparison 986 

Background RH 308 1.41 (0.52,3.85) 
LowRH 182 1.01 (0.28,3.71) 
HighRH 193 0.49 (0.06,3.96) 
Low plus High RH 375 0.70 (0.19,2.57) 

• Relative risk and confidence interval relative to Comparisons. 

Note: RH = Ranch Hand. 
Comparison: 1987 Dioxin:;; 10 ppt. 
Background (Ranch Hand): 1987 Dioxin:;; 10 ppt. 
Low (Ranch Hand): 1987 Dioxin> 10 ppt, 10 ppt < Initial Dioxin:;; 94 ppt. 
High (Ranch Hand): 1987 Dioxin> [0 ppt, Initial Dioxin> 94 ppt. 
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p-Value 

0.501 
0.984 
0.502 
0.586 
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Table 15-14. Analysis of Prothrombin Time (Discrete) (Continued) 

(g) MODEL 4: RANCH HANDS - 1987 DIOJtIN .,..UNADJUSTED 

19S7 Dioxin Caregory $lInumiry Slatistks A1!aly'1is Results for Log, (1987 Dioxin + 1) 

1987 Number (%) 
Dioxin nHlgh 

Low 
Medium 
High 

235 
218 
231 

3 (1.3) 
6 (2.8) 
1 (0.4) 

, Relative risk for a twofold increase in 1987 dioxin. 

Estimated RelativeRlsk 
(95% C.I.)' 

0.86 (0.55,1.34) 

Note: Low = <;,7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt. 

(b) MODEL 4: RANCH HANDS -1987DIOXlN ..., ADJUSTED 

n 

AnaIySis ResullS for Log, (1987 Dioxin + 1) 
Adjusted.RelativeRisk 

(95% C.l.)' 

683 0.86 (0.54, 1.38) 

, Relative risk for a twofold increase in 1987 dioxin. 

p-Value 

0.498 

p-Value 

0.526 

Note: Results are not adjusted for occupation because of the sparse number of participants with a high prothrombin 
time. 

15.2.2.1.13 RBC Morphology 

The Model 3 unadjusted analysis revealed a marginally significant difference in RBC morphology 
between Ranch Hands in the low dioxin category and Comparisons (Table 15-15(e): p=O.051, 
Est. RR=1.63). After adjustment for covariates, the result was nonsignificant (Table 15-15(f): p=O.206). 
All results from other analyses ofRBC morphology also were nonsignificant (Table 15-15(a-h): p>O.19 
for all other analyses). 

Table 15-15. Analysis of RBC Morphology 

(a) MODEL 1: RANCH HANDS Vs. COMPARISONS - UNADJUSTED 

OCcupatiot\aJ Number(%) Est. Relative RIsk 
(:aregilry ~roup n A,l>nor"!!'i (95% C.I.). p-Value 

AU Ranch Hand 866 64 (7.4) 1.18 (0.84,1.66) 0.339 
Comparison 1,249 79 (6.3) 

Officer Ranch Hand 341 20 (5.9) 1.03 (0.57,1.87) 0.910 
Comparison 493 28 (5.7) 

Enlisted Flyer Ranch Hand lSI 15 (9.9) 1.10 (0.53,2.29) 0.793 
Comparison 187 17 (9.1) 

Enlisted Ranch Hand 374 29 (7.8) 1.32 (0.79,2.21) 0.286 
Groundcrew Com12arison 569 34 (6.0) 
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Table 15-15. Analysis of RBC Morphology (Continued) 

(b)MODEL 1: RANCH HANDS VS. COMPARISONS ~A:DJUStED 

o"cupational Category 

AU 

Officer 
Enlisted Flyer 
Enlisted Groundcrew 

Adjusted Relative Risk 
. (95%C.I.) 

1.16 (0.82,1.64) 

1.03 (0.57,1.87) 
1.09 (0.52,2.30) 
1.31 (0.78,2.22) 

(c) MODEL 2: RANCH HANDS~ INITIAL DIOXIN~ UNADJUSTED 

p-Value 

0.400 

0.923 
0.814 
0.307 

, ... Initial Dioxin Category Summary Statisti<s ... . .. . .. Analysis Resulls for L<lgz (Initial Dioxin)* , . .. . .C.·' ... 
• Initial .. Number (%) EStimated Relative Risk 
. Dioxin n Abnormal (95% C.L)b 

Low 160 14 (8.8) 0.94 (0.73,1.21) 
Medium 162 16 (9.9) 
High 156 9 (5.8) 

, Adjusted for percent body fat at the time of the blood measurement of dioxin. 
b Relative risk for a twofold increase in initial dioxin. 

Note: Low = 27-63 ppt; Medium = >63-152 ppt; High = >152 ppt. 

(d) MODEL 2: RANCH HANDS ~INITlAL DIOXIN-ADJUSTED 

D 

477 

Analysis ResullsIor Log, (Initial Dioxin) 
Adjusted Relative RiSk 

(95%C.I.)' 

1.02 (0.76,1.38) 

a Relative risk for a twofold increase in initial dioxin. 

p,VlIiue 

0.622 

p-Value 

(j~)I.W()pEL .3: R.\NCH~A11lPSANQCO~l'ARlSO.l)lS BY pl()~.CA 'l'EGORY -:UNA:DJUS'l'ED 
-Number (%) . Est. Relative Risk 

1WOJliuCategory . 11 AbuorlD!ll (95% C.l.)ab 

Comparison 1,211 73 (6.0) 

Background RH 381 24 (6.3) 
Low RH 239 23 (9.6) 
High RH 239 16 (6.7) 
Low plus High RH 478 39 (8.2) 

'R.elative risk and confidence interval relative to Comparisons. 

1.12 (0.69,1.81) 
1.63 (1.00,2.67) 
1.05 (0.60,1.85) 
1.31 (0.87,1.98) 

b Adjusted for percent body fat at the time of the blood measurement of dioxin. 

Note: RH = Ranch Hand. 
Comparison: 1987 Dioxin S; 10 ppt. 
Background (Ranch Hand): 1987 Dioxin S; 10 ppt. 
Low (Ranch Hand): 1987 Dioxin> 10 ppt, 10 ppt < Initial Dioxin S; 94 ppt. 
High (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. 
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","Value 

0.639 
0.051 
0.862 
0.196 
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Table 15-15. Analysis of RBC Morphology (Continued) 

(f) MODEL.3.: RANCH HANI>S AND COMPARlSONS BY.DIO!XIN CATEGORY - ADJUSTED 

Adjusted Relative Risk 
Dioxin Category n (95% <;,1.)' 

Comparison 1,210 

Background RH 380 1.18 (0.72,1.93) 
LowRH 238 1.39 (0.84,2.30) 
HighRH 239 1.08 (0.60,1.94) 
Low plus High RH 477 1.22 (0.80,1.86) 

, Relative risk and confidence interval relative to Comparisons. 

Note: RH = Ranch Hand. 
Comparison: 1987 Dioxin:;; 10 ppt. 
Background (Ranch Hand): 1987 Dioxin:;; 10 ppt. 
Low (Ranch Hand): 1987 Dioxin> \0 ppt, 10 ppt < Initial Dioxin:;; 94 ppt. 
High (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. 

(g) MODEL 4: . RANCH HANI>S -'1987 DIO!XIN-' UNADJUSTED 
. '. 

p-Value 

0.517 
0.206 
0.800 
0.352 

'.' .' 1987 Dioxin CategorySulllJ!lllry St!lUstl<s . . . AoaIySisR""uJts for LOg, (1987 Dioxin + 1) 

p-Value 
lil87 .'. Nomber(%} EstimatedRelativeRisk 

. Dioxin n .... Al>~ '. (9$% C.l.)' 

Low 288 20 (6.9) 1.03 (0.87,1.23) 0.698 
Medium 287 25 (8.7) 
Hil(h 284 18 (6.3) 

'Relative risk for a twofold increase in 1987 dioxin. 

Note: Low = :;;7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt. 

(h)MODEL.4:.··RANCHHANDS",. .. 1987.DIO!XII'Il.~ADJUS:tED2' 

AnalYsisa~tSforLog:(1~7))(oxln.+l) 
Acl.lustedRelativeRisk . . 

n .(9S%:C.I.)~ . p-Value 

857 1.02 (0.84,1.25) 0.822 

'Relative risk for a twofold increase in 1987 dioxin. 

15.2.2.1.14 Absolute Neutrophils (Segs) 

All Modell and 2 results from the analyses of absolute neutrophils (segs) were nonsignificant (Table 
15-16(a---<l): p>O.11 for each analysis). 
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Tllble 15-16. Analysis of Absolute Neutrophils (segs) (thousandlmm3
) 

(a) MODELl: RANCH HANDS VS. COMPARISONS -l:lNADJUSTED 
Oi:<:upational 
~tegory Group 

All Ranch Hand 
Comparison 

Officer Ranch Hand 
Comparison 

Enlisted Flyer Ranch Hand 
Comparison 

n 

866 
1,249 

341 
493 

151 
187 

3.84 
3.81 

3.59 
3.61 

3.92 
3.95 

Difference of Means 
(95%C.L)b 

0.03 _. 

-0.02 --

-0.02 --

p'V~ue' 

0.612 

0.804 

0.885 

Enlisted Ranch Hand 374 4.06 0.10 -- 0.263 
Groundcrew Comparison 569 3.95 

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

(b) MODEL 1: RANCH HANDS VS. COMPARlSONS - ADJUSTED 
Oi:<:upational A<\iusted Differeoceo! A<\i. Means 

Category Group n Mean· (95% C.I.)' i>"V~ue' -A.ll Ranch Hand 864 3.46 0.01-- 0.774 
Comparison 1,248 3.45 

Officer Ranch Hand 340 3.26 -0.02 -- 0.808 
Comparison 493 3.28 

Enlisted Flyer Ranch Hand 151 3.44 -0.03 -- 0.804 
Comparison 187 3.47 

Enlisted Groundcrew Ranch Hand 373 3.68 0.06 -- 0.416 
Com2arison 568 3.61 

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

(e) MODEL 2: RANes HANl>S- INITIAL DIOXIN -UNADJUSTED .... 
• .. ·I~tialDio¥inCategorySummaiy Statlslic:s Analy~s ResuIts (or L9g, (Initial Dioxlu)" 
, . . '1 ··· .. Slope . 

~tial Dioxin 0 Mt/lD' A<\i. Mean" R' (Std. Errl>r)' p-Value 

Low 160 3.77 3.78 0.D15 0.019 (0.012) 0.115 
Medium 162 4.00 4.00 
High 156 4.02 4.00 

• Transformed from natural logarithm scale. 
b Adjusted for percent body fat at the time of the blood measurement of dioxin. 
e Slope and standard error based on natural logarithm of absolute neutrophils (segs) versus log, (initial dioxin). 

Note: Low = 27-63 ppt; Medium = >63-152 ppt; High = >152 ppt. 
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Table 15·16. Analysis of Absolute Neutrophils (segs) (thousandlmm3
) (Continued) 

(d) MODEL 2: RANCH HANDS - INITIAL DIOXIN·· ADJUSTED . 

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

Initial Dioxin n Adj. Mean' 

Low 159 3.37 

Medium 162 3.43 

High 156 3.38 

It' 
0.198 

Adj. Slope 
(Std.:Error)' 

0.000 (0.012) 

poValue 

0.988 

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

Note: Low = 27-63 ppt; Medium = >63-152 ppt; High = >152 ppt. 

(e) MODEL 3: RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY,.. UNADJUSTED 
DlITere""eof Adj. Mean 

Dioxin Category n Mean· Adj. Mean" 
vs.ComparisoDS 

(95% C.I.)' poValued 

Comparison 1.21 I 3.82 3.81 

Background RH 381 3.73 3.75 . -0.06-- 0.430 
LowRH 239 3.81 3.80 -om -- 0.906 
High RH 239 4.05 4.03 0.22 -- 0.028 
Low plus High RH 478 3.93 3.91 0.10 -- 0.172 

, Transformed from natural logarithm scale. 
• Adjusted for percent body fat at the time of the blood measurement of dioxin. 
'Difference of means after transformation to original scale; confidence interval on difference of means not presented 
because analysis was performed on natural logarithm scale. 
d P-value is based on difference of means on natural logarithm scale. 

Note: RH = Ranch Hand. 
Comparison: 1987 Dioxin':; 10 ppt. 
Background (Ranch Hand): 1987 Dioxin':; 10 ppt. 
Low (Ranch Hand): 1987 Dioxin> 10 ppt. 10 ppt < Initial Dioxin':; 94 ppt. 
High (Ranch Hand): 1987 Dioxin> 10 ppt. Initial Dioxin> 94 ppt. 
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Table 15-16. Analysis of Absolu1e Neutrophils (segs) (thousandlmm 3 j (Continued) 

(f)MODEL.3:RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY,.. ADJUSTED 
Dill.rem. of Adj. Mean 

... Comparisons 
Dioxin Category n Adj. Meana (95%<:.1.)" p.Value' 

Comparison 1,210 3.45 

Background RH 380 3.45 0.00 -- 0.961 
LowRH 238 3.44 -0.01 -- 0.854 
HighRH 239 3.50 0.05 -- 0.551 
Low plus High RH 477 3.47 0.02 -- 0.780 

, Transformed from natural logarithm scale. 
b Difference of means after transformation to original scale; confidence interval on difference of means not presented 
b,,,;ause analysis was performed on natural logarithm scale. 
, P-value is based on difference of means on natural logarithm scale. 

Note: RH = Ranch Hand. 
Comparison: 1987 Dioxin'; 10 ppt. 
Background (Ranch Hand): 1987 Dioxin'; 10 ppt. 
Low (Ranch Hand): 1987 Dioxin> 10 ppt, 10 ppt < Initial Dioxin'; 94 ppt. 
High (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. 

(g)iMODEL 4, RANCH HANDS -1987 DIOXIN - UNADJUSTED 

•. ... 1987 Dioxin Category Summary Statist.ies .Analysis Resultsfor Log,(1987 Ditlxin +1) 
. .. . . . 

1987Dioxin ..• n .. ... ,Mean"· .. 
. . Adjusted Slo\:" 

R' . (Std.iE.rror) . p-Value 

Low 288 3.70 0.007 0.020 (0.008) 0.017 
Medium 287 3.79 
High 284 4.04 

, Transformed from natural logarithm scale. 
b Slope and standard error based on natural logarithm of absolute neutrophils (segs) versus log, (1987 dioxin + I). 

Note: Low = ';7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt. 

(h)iMODEL 4: .RANCH~ -1987 DIOXIN - ADJUSTED .... 

.... .. Analysis R .. "1IIts for'L9g,(1987 Dioxin .. 1) .. 

1987 
. Dioxin 

Low 
Medium 
High 

n 

287 
286 
284 

AcIj.~Mean· 

3.39 
3.42 
3.50 

• Transformed from natural logarithm scale. 

;R', .. " 

0.196 

AcljustedSIO\:" 
(Std. l,'rror) 
0.006 (0.008) 

p-Value 

0.455 

b Slope and standard error based on natural logarithm of absolute neutrophils (segs) versus log, (1987 dioxin + I). 

Note: Low = ';7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt. 
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The Model 3 unadjusted analysis revealed a siguificantly higher absolute neutrophil mean for Ranch 
Hands in the high dioxin category than for Comparisons (Table 15-16(e): p=O.028, difference of adjusted 
means=O.22 thousand/mm\ After adjustment for covariates, the difference was nonsiguificant (Table 
15-16(t): p=0.551). All other Model 3 analyses also were nonsiguificant (Table 15-16(e,t): p>O.17 for 
remaining Model 3 analyses). 

A siguificant positive association between 1987 dioxin levels and absolute neutrophils was revealed from 
the Model 4 unadjusted analysis (Table 15-16(g): p=O.Ol7, slope=O.020). The association became 
nonsiguificant after adjustment for covariate effects (Table I5-16(h): p=0.455). 

15.2.2.1.15 Absolute Neutrophils (Bands) (Nonzero Measurements) 

For participants who had a positive number of absolute neutrophils (bands), the unadjusted and adjusted 
Model I analyses revealed a marginally siguificant difference in absolute neutrophil means between 
Ranch Hand and Comparison enlisted groundcrew (Table I5-l7(a,b): difference of means=O.021 
thousand/mm3

, p=O.089; difference of adjusted means=O.OI6 thousand/mm3
, p=O.099, respectively). The 

Ranch Hand absolute neutrophil mean was greater than the Comparison mean. All other Model I 
contrasts were nonsiguificant (Table 15-17(a,b): p>O.12 for each remaining contrast). 

Table 15-17. Analysis of Absolute Neutrophlls (bands) (thousand/mm') (Nonzero Measurements) 

(a) MODEL .1: ,RANCH HANDS VS. COMPARISONS. - UNADJUSTED 

OccupalioDai . Difl'erence of Means 
Category Group n Mean" (95'PCC.L)" p-Value' 

All Ranch Hand 720 0.201 0.012 -- 0.123 
Comparison 1,037 0.189 

Officer Ranch Hand 294 0.194 0.014 -- 0.250 
Comparison 406 0.180 

Enlisted Flyer Ranch Hand 115 0.190 -0.014 -- 0.478 
Comparison 160 0.204 

Enlisted Ranch Hand 311 0.213 0.021 -- 0.089 
Groundcrew Comparison 471 0.193 

• 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. 
, P-value is based on difference of means on natural logarithm scale. 
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Table 15-17. Analysis of Absolute Neutrophlls (bands) (thousandlmm3
) (Nonzero 

Measurements) (Continued) 

(b)!MODEL l:RANCRHANDS VS.COMPARISONS - ADJUSTED 

Occupational Adjusted Differe .. ce of Adj. Meaus 
Category Group .. Mean' (95%·41.)' p-Value' 

All Ranch Hand 718 0.159 0.009 -- 0.126 
Comparison 1,036 0.150 

Officer Ranch Hand 293 0.152 0.011 -- 0.221 
Comparison 406 0.141 

Enlisted Flyer Ranch Hand 115 0.143 -0.013 -- 0.389 
Comparison 160 0.156 

Enlisted Groundcrew Ranch Hand 310 0.177 0.016 -- 0.099 
Comparison 470 0.161 

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

(c) MODEL 2: RANCH HANDS.,.lNlTIAL DIOxIN - UNADiJUSTED 

Initial Dioxi .. a.tegorySUlIIDl\Iry Statistics .. Analysis Results tor Log, (InltiaIDioxi .. )U 

,.. :, ,... ... 
Initial Dioxin .. 

Low 

Medium 

High 

n 
131 
132 
134 

Mean' 
0.194 
0.249 
0.195 

, Transformed from natural logarithm scale. 

Adj;Mean" R" ... 

0.195 0.004 
0.250 
0.194 

b Adjusted for percent body fat at the time of the blood measurement of dioxin. 

Slope . 
(Std •. Error)' 

-0.031 (0.032) 

p-Value 
0.343 

, Slope and standard error based on natural logarithm of absolute neutrophils (bands) versus log, (initial dioxin). 

Note: Low = 27-63 ppt; Medium = >63-152 ppt; High = >152 ppt. 

(d) )\fODEL 2:.l{ANCH HANDS -lNlTIAL DIOXIN -' ADiJUSTED . . . . ... 

!lnltlalDioxih Category Summary Statistics .. ~s1sR .. u1ts for· Log, (InltiaJ Dioxin) 

, . . . . Adj.S)ope· .. 
lnltial Dioxinn . A~~M,ean' .... R' (~ •. I?"ror)· p-VlIlue 

Low 130 0.146 0.117 -0.075 (0.036) 0.040 
Medium 132 0.174 
High 134 0.132 

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

Note: Low = 27-63 ppt; Medium = >63-152 ppt; High = >152 ppt. 
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~.. Table 15-17. Analysis of Absolute Neutrophils (bands) (thousand/mm3) (Nonzero 
(". Measurements) (Continued) 

() 

(e) MODEL 3: RANCH HANDS AND COMPARISONS BY DIOXIN CA'I'EGORY -UNADJUS'I'ED 

Difference of Adj. Mean 

Adj. Mean'" 
vs. Comparisons 

Dinxin Category n Mean- (95% C.I.)' p-Valu.' 
Comparison 1,002 0.189 0.189 

Background RH 316 0.189 0.191 0.002 -- 0.783 
l.ow RH 196 0.212 0.211 0.022 -- 0.079 
HighRH 201 0.211 0.209 0.020 -- 0.113 
l.ow plus High RH 397 0.211 0.2\0 0.021 -- 0.029 

• Transformed from natural logarithm scale. 
b Adjusted for percent body fat at the time of the blood measurement of dioxin. 
'Difference of means after transformation to original scale; confidence interval on difference of means not presented 
because analysis was performed on natural logarithm scale. 
d P-va1ue is based on difference of means on natural logarithm scale. 

Note: RH = Ranch Hand. 
Comparison: 1987 Dioxin S; \0 ppt. 
Background (Ranch Hand): 1987 Dioxin S; \0 ppt. 
l.ow (Ranch Hand): 1987 Dioxin> \0 ppt, \0 ppt < Initial Dioxin S; 94 ppt. 
High (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. 

(f) MODEL 3: RANCH HANDS AND COMPARISONSBYDlOXIN CA'I'EGORY- ADJUS'I'ED 
.. ,.,,, '," . -,--,,-', -.. ,,,,,,,,., ,,"-;- .. ,'", .... 

,Dlfference'of Adj. ,M.an 
vo. -ComparisoDS - -

DloxinCategory n Adj. Mean' _ (95% C.I.)" p-Value' 
c 

Comparison 1,001 0.148 

Background RH 315 0.150 0.002 -- 0.750 
l.owRH 195 0.165 0.017 -- 0.076 
HighRH 201 0.161 0.013 -- 0.166 
l.ow plus High RH 396 0.163 0.Q\5 -- 0,038 

, Transformed from natural logarithm scale. 
b Difference of means after transformation to original scale; (:onfidence interval on difference of means not presented 
because analysis was performed on natural logarithm scale. 
, P-value is based on difference of means on natural logarithm scale. 

Note: RH = Ranch Hand. 
Comparison: 1987 Dioxin S; \0 ppt. 
Background (Ranch Hand): 1987 Dioxin S; \0 ppt. 
l.ow (Ranch Hand): 1987 Dioxin> 10 ppt, 10 ppt < Initial Dioxin S; 94 ppt. 
High (Ranch Hand): 1987 Dioxin> \0 ppt, Initial Dioxin> 94 ppt. 
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Table 15-17. Analysis of Absolute Neutrophils (bands) (thousandlmm 3
) (Nonzero 

Measurements) (Continued) 

(g) MODEL 4:' RANCH HANDS - 1987 DIOXIN - UNADJUSTED . 

1987 Dioxin Category Summary Statistics Analysis Results for Log, (1987 Dioxin +1)" 

1987 Dioxin n 'M~.n· 

Low 
Medium 
High 

241 
233 
239 

, Transformed from natural logarithm scale. 

0.184 
0.204 
0.217 

R' Slope (Std. Error)" p-Value 

0.001 Om5 (0.021) 0.482 

b Slope and standard error based on natural logarithm of absolute neutrophils (bands) versus log, (1987 dioxin + I). 

Note: Low = ~7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt. 

{b)iMODli:L4: RANCHHANDS-1987D10XIN-ADJUSTED ...., ........ . 

1987 Dioxin Category summary Statistics . AnalySis Results for Log. (1987 DioXin + 1), 

1987 ' ..... 
_~ Dioxin· n Adj. 'Mean' 

Adjlisted Sior . 
(Std. Error) p-Yalue 

Low 240 0.136 0.076 om I (0.024) 0.657 
Medium 232 0.154 
High 239 0.164 

, Transformed from natural logarithm scale. 
b Slope and standard error based on natural logarithm of absolute neutrophils (bands) versus log, (1987 dioxin + I). 

Note: Low = ~7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt. 

A significant negative association between initial dioxin and absolute neutrophils (bands) was found in 
the Model 2 adjusted analysis (Table 15-17(d): p=O.040, adjusted slope=-O.075). Results were 
nonsignificant in the unadjusted analysis (Table 15-17(c): p=O.343). 

The Model 3 contrast of Ranch Hands in the low dioxin category with Comparisons revealed a marginally 
significant difference of means, indicating a higher absolute neutrophil mean among Ranch Hands than 
Comparisons (Table 15(e,f): difference of adjusted means=O.022 thousand/rum3

, p=O.079; difference of 
adjusted means=O.OI7 thousand/mm3

, p,=O.076, for the unadjusted and adjusted lmalyses, respectively). 
Similarly, the mean difference between Ranch Hands in the low and high dioxin categories combined and 
Comparisons was significant (Table 15-17(e,f): p=O.029, difference of adjusted means=O.021 
thousand/rum3

; p=O.038, difference of adjusted means=O.OI5 thousand/mm3, for the unadjusted and 
adjusted analyses, respectively). All other Model 3 contrasts and each analysis performed from Model 4 
were nonsignificant (Table 15-17(e-h): p>O.11 for each remaining contrast). 

15.2.2.1.16 Absolute Neutrophils (Bands) (Zero versus Nonzero) 

Unadjnsted and adjusted Model I analyses of the percentage of participants with no absolute neutrophils 
revealed a significant difference between Ranch Hand and Comparison enlisted flyers (Table 15-18(a,b): 
p"O.029, Est. RR=1.86; p=O.026, Adj. RR=1.88, for the unadjusted and adjusted analyses, respectively). 
A greater percentage of Ranch Hand than Comparison enlisted flyers had no absolute neutrophils (23.8% 
vs. 14.4%). All other Modell results and all results from the analyses of Models 2 through 4 were 
nonsignificant (Table 15-18(a-h): p>O.13 for all remaining analyses). 
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Table 15-18. Analysis of Absolute Neutrophils (bands) (Zero vs. Nonzero) 

(a) MODEL 1: RANCH HANDS VS. COMPA.RISONS - UNADJUSTEJ) 
Occupational Number (%) 

Catl!gory Group n Zero 

All Ranch Hand 866 146 (16.9) 
Comparison 1,249 212 (17.0) 

Officer Ranch Hand 341 47 (13.8) 
Comparison 493 87 (17.7) 

Enlisted Flyer Ranch Hand 151 36 (23.8) 
Comparison 187 27 (14.4) 

Enlisted Ranch Hand 374 63 (16.8) 
Groundcrew Comparison 569 98(17.2) 

(b) MODEL l:RANCHHAflIDS VS. COMPARI~ONS -,ADJUSTED 

Occupational Ca~ory 

All 
Officer 
Enlisted Flyer 
Enlisted Groundcrew 

A<liusted Re!ative,Rlsk 
(!lS%C.I;) 

0,99 (0.79,1.25) 
0.74 (0.51,1.09) 
1.88 (1.08,3.27) 
0.98 (0.69,1.39) 

Est. Relative,Rlsk 
(95% C.l.) 

0.99 (0.79,1.25) 

0.75 (0.51,1.10) 

1.86 (1.07,3.23) 

0.97 (0.69,1.38) 

(c) MODEL 2:: RANCH HANDS -lNITlALDIOXlN - UNADJUSTED 

",Value 

0.956 
0.134 
0.026 
0.918 

.. 

p-Value 

0.945 

0.136 

0.029 

0.880 

InlllaiDioxln C~tegory Summary Statistics . . Analysis Results for Log, (InItial Dioxin)' . 

Initial. Number.(%) 
Dioxin .. n Zero 

Low 
Medium 
High 

160 29(18.1) 
162 30 (18.5) 
156 22 (14.1) 

Estimatecl,.Relalive Risk 
(9S%CJ.)' 

0.92 (0.76,1.11) 

, Adjusted for percent body fat at the time of the blood measurement of dioxin. 
b Relative risk for a twofold increase in initial dioxin. 

Note: Low = 27-63 ppt; Medium = >63-152 ppt; High = >152 ppt. 

(d) MODEL 2: ItANCH.HAr-IDS-lNITIALJ)IOXlN -AJ)JUSTED 

n 

477 

. Analysis Resnlts.forLog;(InlUai Dioxin). 
Adj~Relall;"Rlsk 

(9S%C;L)' 

0.87 (0.70,1.09) 

a Relative risk for a twofold increase in initial dioxin. 
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Table 15-18. Analysis of Absolute Neutrophils (bands) (Zero vs. Nonzero) (Continued) 

(e)t'f0DEL 3:. RANCH HANDS ANDCOMPARI$ONS BYDIOXIN CATEGORY - UNADJUSTED 
. . .. Number (%) Est. Relative Risk 

. Dioxin Category n Zero (95% C.I.)'b 

Comparison 1,211 209 (17.3) 

Background RH 381 65 (17.1) 
Low RH 239 43 (18.0) 
High RH 239 38 (15.9) 
Low plus High RH 478 81 (17.0) 

, Relative risk and confidence interval relative to Comparisons. 

0.98 (0.72,1.34) 
1.05 (0.73,1.51) 
0.91 (0.62,1.33) 
0.98 (0.74,1.30) 

b Adjusted for percent body fat at the time of the blood measurement of dioxin. 

Note: RH = Ranch Hand. 
Comparison: 1987 Dioxin" 10 ppt. 
Background (Ranch Hand): 1987 Dioxin" 10 ppt. 
Low (Ranch Hand): 1987 Dioxin> 10 ppt, 10 ppt < Initial Dioxin" 94 ppt. 
High (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. 

p-Value 

0.908 
0.781 
0.625 
0.881 

(0 MODEL 3:R.ANCH HANDS ANDCOMPARlSONS BYDJOXIN CATEGORY - ADJUSTED 
Adjusted Relative Risk 

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

Comparison 1,210 

Background RH 380 1.02 (0.75,1.40) 
LowRH 238 1.03 (0.72,1.49) 
HighRH 239 0.88 (0.59,1.30) 
Low plus Hi~h RH 477 0.95 (0.72,1.27) 

• Relati ve risk and confidence interval relative to Comparisons. 

Note: RH = Ranch Hand. 
Comparison: 1987 Dioxin" 10 ppt. 
Background (Ranch Hand): 1987 Dioxin" 10 ppt. 
Low (Ranch Hand): 1987 Dioxin> 10 ppt, 10 ppt < Initial Dioxin" 94 ppt. 
High (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. 

(g) MODEL 4: RANCH HANDS - 1987 DIOXIN -UNADJUSTED· .' .... . .... 

p-Value 

0.897 
0.859 
0.515 
0.741 

;19ll7D1oxluCategory Summary Statistics. ,,~RIISWts for.Log,.(19l17.Dioxilt +J.) 

.. .1987 . Numl>er(%) Estimated Relative Risk 
: DlQxin ·0. "·Zero(95%G:l.j'· ",Value 

Low 288 47 (16.3) 0.99 (0.88,1.12) 0.905 
Medium 287 54 (18.8) 
High 284 45 (15.9) 

, Relative risk for a twofold increase in 1987 dioxin. 

Note: Low = 9.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt. 
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Table 15-18. Analysis of Absolute Neutrophlls (bands) (Zero vs. Nonzero) (Continued) 

(h) MODEL 4: RANCH HANDS - 1987 DIOXIN - ADJUSTED 

n 

857 

Analysis Resulls for LOg. (1987 Dioxin + Ii 
Acljusted Relative Risk 

(95% C.I.)' 

0.92 (0.80,1.06) 

, Relative risk for a twofold increase in 1987 dioxin. 

15.2.2.1.17 Absolute Lymphocytes 

0.264 

The unadjusted and adjusted Model 2 analyses of absolute lymphocytes revealed a marginally significant 
positive association between absolute lymphocytes aud initial dioxin (Table 15-19(c,d): p=O.063, 
slope=O.023; p=O.087, adjusted slope=O.024, for the unadjusted and adjusted analyses, respectively). 
Both analyses showed an increase in absolute lymphocyte levels for increasing initial dioxin levels. 
Results from each of the analyses of Models 1,3, and 4 were nonsignificant (Table 15-19(a,b, and e-h): 
p>0.23 for all analyses). 

Table 15-19. Analysis of Absolute Lymphocytes (thousand/mm") 

(a) MODEL 1: RANCH HANDS VS. COMPARISONS -UNADJUSTED 

Occupational Difference of Means 
Category Group n M_' (95% C.I.)" !>'Valuec 

All Ranch Hand 866 1.76 0.00 -- 0.920 
Comparison 1,249 1.75 

Officer Ranch Hand 341 1.70 0.04 -- 0.392 
Comparison 493 1.67 

Enlisted Flyer Ranch Hand 151 1.71 -0.08 -- 0.248 
Comparison 187 1.79 

Enlisted Ranch Hand 374 1.83 om -- 0.891 
Groundcrew Coml2arison 569 1.82 

, 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. 
e P-value is based on difference of means on natural logarithm scale. 
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Table 15-19. Analysis of Absolute Lymphocytes (thousand/mm') (ContInued) 

(b) MODEL. 1: RANCHiHANDS VS. COMPARISONS - ADJlJSTED 

Occupational Adjusted Dill'ereD<:e of Adj. Means 
Category Group 0 !'deaD' (95% C.I.)" p-Va!ue' 

All Ranch Hand 864 1.79 0.00 -- 0.964 
Comparison 1,248 1.79 

Officer Ranch Hand 340 1.80 0.05 -~ 0.259 
Comparison 493 1.75 

Enlisted Flyer Ranch Hand 151 1.74 -0.08 ~~ 0.236 
Comparison 187 1.82 

Enlisted Groundcrew Ranch Hand 373 1.82 -0.01 ~~ 0.781 
Comparison 568 1.83 

, 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. 
e P~v/llue is based on difference of means on natural logarithm scale. 

(0:) MODEL 2: RANCH HANDS - INITIAL DIOXIN - UNADJUSTED 

• Initial Di..xin Category Summary Statistics Analysis R~m,I1s for ~ (InitlalDiox!o)· 
... 

1ol~1 Dioxin 0 Mean- Adj. M""n"b 
Slope . 

(Std. Error)' p-Value 

Low 160 1.68 1.69 0.021 0.023 (0.012) 0.063 

Medium 162 1.75 1.75 
High 156 1.83 1.82 

• Transformed from natural logarithm scale . 
. b Adjusted for percent body fat at the time of the blood measurement of dioxin. 
e Slope and standard error based on natural logarithm of absolute lymphocytes versus log, (initial dioxin). 

Note: Low = 27-63 ppt; Medium = >63-152 ppt; High = >152 ppt. 

(d) MODEL 2:· RANCH HANDS -INiTIAL DIO'!!:IN:';' ADJ.USTED , . . ' 

: lnilialDlnxlo CategorySummaryStatlstlcs '. Analysis Results rorLog. (initial Di6xio) 

.. " 

IPitla! Dioxin. 

Low 
Medium 
High 

·0 . 

159 
162 
156 

1.76 
1.81 
1.88 

• Transformed from natural logarithm scale. 

0.064 

. ·,AdjiSlope ' ... ' 
(Std. 'Error)" 
0.024 (0.014) 

b Slope and standard error based on natural logarithm of absolute lymphocytes versus log, (initial dioxin). 

Note: Low = 27-63 ppt; Medium = >63-152 ppt; High = >152 ppt. 
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