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Table 16-14. Analysis of Fasting Glucose (mg/dl) (Continuous) (Continued) 

(t) MODEL 3: RANCH HANDS AND COMPARISONS .BYI)lOXINCATEGORY - ADjUSTED .' . . '. . 
Difference of AIIJ. Meao 

'<"S. CompurisollS 
DiQxioCategory 0 AIIJ. Mean" (95% C;I.)" p-Value' ,,', 

Comparison 1,200 103.8 

Background RH 377 102.8 -1.0 -- 00418 
LowRH 235 102.9 -0.9 -- 0.551 
High RH 240 106.3 2.5 -- 0.106 
Low Elus High RH 475 104.6 0.8 -- 00482 

• 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)MODi:U, 4: RANCH HANDS ... 1987 DIOXIN - UNADSUSTED 

. 1987 DjoxinCategorySuliImaryStatlslics ... ' . -:AnaI-'~YSI~' s~R:-esul-. "'ts=fo-r";'Log,-.. --:(l987"" '=. ""Di""ox"'i"'o-+"'l)""---
..... '. ... . .•. ' . . ' .. Slope 

19871>ioxlo o· Meao' '.. R' (Std. Errorl p-Vaille 

Low 288 97.8 0.019 0.020 (0.005) <0.001 
Medium 

High 
286 

287 

101.6 

104.6 

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

Note: Low = 9.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt. 

(h) MOnEL 4: RANCH HANDS - 1987DIOXlN - AD.ijjSTim 
1987 Dioxin Category SumrnarySta$tlcs. ·"Aila"·· ... I,.,.ySi--:s."R:::-esul-.ts~fo-r-oLog,--:(l"'98"'. "',"':O::-Iox"'" '"'In-+-::}::-)"'" ;,..;..;.... 

--------~-~~---~~~~-~.--~ 
. • . '.' • Adjusted SlOt' 

l~ Di~xin ". n AIIJ. Mean' ..•. .J' (S,cL;Jj:rror) .' p-Value 
-:L~-0~w~--~--~2~84~----~10~1-::.0~-~~-~O-::.0~8~2-----:0-::.0~1~8-::(0~.0~0-::6~)~~~0.~00~2~-

Medium 285 102.7 
High 283 107.2 

• Transformed from natural logarithm scale. 
b Slope and standard error based on natural logarithm of fasting glucose versus log, (1987 dioxin + I). 

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

==-==================-========-=============== 
Both the unadjusted and adjusted Model 4 analyses showed significant positive associations between 
fasting glucose in its continuous fonn and 1987 dioxin (Table 16-14(g,h): slope"O.020, p<O.OOI, for the 
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unadjusted analysis; adjusted slope=0.018, p=O.002, for the adjusted analysis). The adjusted mean fasting 
glucose values in the low, medium, and high 1987 dioxin categories were 101.0 mgldl, 102.7 mg/dl, and 
107.2 mgldl, respectively. 

16.2.2.3.7 Fasting Glucose (Discrete) 

The percentage of participants with high fasting glucose levels did not significantly differ between Ranch 
Hands and Comparisons across all occupations or within each occupational stratum in the Model 1 
analysis (Table 16-15(a,b): p>O.52 for each analysis). 

Table 16-15. Analysis of Fasting Glucose (Discrete) 

(a)MODELl:RAlIICHHANDSVS. COMPARISONS- UNADJPSTED 
Occupational Number(%) Est. Relative Risk 

Category Group n lijgh (9S%C.I.) 

All Ranch Hand 868 152 (17.5) 1.04 (0.83,1.31) 
Comparison 1,250 212 (17.0) 

OffIcer Ranch Hand 339 56 (16.5) 1.11 (0.76,1.61) 
Comparison 494 75 (15.2) 

Enlisted Flyer Ranch Hand 151 29 (19.2) 1.00 (0.5.8,1.72) 
Comparison 187 36 (19.3) 

Enlisted Ranch Hand 378 67 (17 .7) 1.00 (0.71,1.40) 
Groundcrew Comparison 569 101 (17.8) 

(b) MODEL kRANCH~S VS. C()MPARISQN$-~~D){JSTED 

Qccupatij)oalCategOry . 'p-VaJue 

All 

OffIcer 
Enlisted Flyer 
Enlisted Groundcrew 

1.07 (0.84,1.37) 

1.11 (0.75,1.64) 
0.90 (0.50,1.60) 
1.12 (0.78,1.61) 

(c) MODEL 2: RANCH HANDS -INITIAL DIOXIN - UNAD.JPSTED '. 

0.562 

0.611 
0.712 
0.526 

p-Value 

0.741 

0.603 

0.991 

0.992 

,'. . Anal~Sls ,Results for Log, (lnitia\l)Ioxin)' 

. '.. Nulriber(%) 
Initiall)loxin . n ~~ . 

' ... ', ,EstiJW\ted Relative Risk ,. ". 
. ~ ." (95% c.t)" .~...p-Value 

Low 
Medium 
High 

159 
161 
160 

29 (18.2) 
35 (21.7) 
38 (23.8) 

1.13 (0.95,1.34) 0.172 

• 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 16-15. Analysis of Fasting Glucose (Discrete) (Continued) 

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

n 
475 

Analysis Results for Log, (Initial Dioxin) 
Adjusted Relative Ri.k 

(95% C.L)' 

1.31 (1,06,1.62) 

• Relative risk for a twofold increase in initial dioxin. 

p-:Value 

0,013 

(e). MOD~3:. RANCH HANDS ANDCOMPARJsONS BY DIOXIN CATEGORY.,.. UNADJUSTED 

Nurnber(%) F4,'lWlative JUsk 
D!oxinCategory n High (9S%C.L)" 

Comparison 1,212 203 (16.7) 

Background RH 381 48 (12.6) 0,89 (0.63,1.26) 
LowRH 238 44 (18.5) 1.07 (0,73,1.56) 
High RH 242 58 (24.0) 1.35 (0.95,1.91) 
Low plus High RH 480 102 (21.3) 1.20 (0.91,1.59) 

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

p-:Value 

0.517 
0.721 
0.097 
0.200 

(C)" ,M,,' ODEL 3: RANCH HANDS ANDOOMPAlUSONSBYDIOXIN CATEGORY - ADJUSTED 
',' ','" ' ,_" " 'c' _,- "-c-,-- ", "", p,-___ ""',,,," ,, __ -, -", "J-/.'- p, , ' ,', " , '" 

'AdjiiSltd'RelJitiveJUsk 
Dioxin Category' n (95% C.I;)· 

Comparison 1,200 

Background RH 377 0.91 (0.63,1.31) 
LowRH 235 1.03 (0.70,1.53) 
High RH 240 1.44 (0.99,2.11) 
Low plus High RH 475 1.22 (0.91,1.64) 

'Relative risk and confidence interval relative to Comparisons, 

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

0.609 
0.877 
0.056 
0,178 
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Table 16-15. Analysis of Fasting Glucose (Discrete) (Continued) 

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

f9871)joxin Category Summary !>tallstics All8lysis.Resultsfor U!II> (1987 ,Oioxin + 1) 

1987 Dioxin 
Low 
Medium 
High 

n 

288 
286 
287 

Number(%) 
High 

34 (11.8) 
51 (17.8) 
65 (22.6) 

Estilnated Relative ltisk 
(95.% c.t.)' 

1.25 (1.11,1.41) 

'Relative risk for a twofold increase in 1987 dioxin. 

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

(h) MODEL 4: RANCH HANDS -1987 j)lOXIN -ADJUSTOO 

n 

852 

AnalySisResults./or.Log, (1987 DIoxIn + 1) 
. AdjuSted Relative Risk 

(95%·C,.I.)' 
1.25 (1.08,1.46) 

'Relative risk for a twofold increase in 1987 dioxin. 

p-Value 

<0,001 

p'Value 

0.003 

_.-=-=-=-=-=-=-=--==-=-------------=-==--------= 
The unadjusted Model 2 analysis did not show a significant relation between initial dioxin and the 
percentage of participants with high fasting glucose levels (Table 16-15(c): p=O.(72). After adjusting for 
covariates. the results became significant (Table 16-15(b): Adj. RR=1.31, p=O.013). The percentages of 
participants with high fasting glucose values in the low, medium, and high initial dioxin categories were 
18.2,21.7, and 23.8. respectively. 

Both the unadjusted and adjusted Model 3 analyses revealed a marginally significant difference in the 
percentage of high fasting glucose levels between Ranch Hands in the high dioxin category and 
Comparisons (Table 16-15(e,f): Est. RR=1.35, p=0.097; Adj. RR=1.44, p=0.056, respectively). The 
percentage of abnormal fasting glucose values for Ranch Hands in the high dioxin category was 24.0 
versus 16.7 percent for Comparisons. 

The unadjusted and adjusted Model 4 analyses each revealed significant positive associations between 
high fasting glucose levels and 1987 dioxin (Table 16-15(g,h): Est. RR=1.25, p<O.OOI; Adj. RR=1.25, 
p=,0.003, respectively). The percentages of participants with high fasting glucose values in the low, 
medium, and high 1987 dioxin categories were 1l.8, 17.8, and 22.6, respectively. 

16.2.2.3.8 2-Hour Postprandial Glucose (Continuous) 

The unadjusted and adjusted Model 1 analyses of 2-hour postprandial glucose in its continuous form did 
not show a significant difference between all Ranch Hands and Comparisons (Table 16-16(a,b): p>0.70 
for each analysis). Stratifying by occupation revealed significant differences between Ranch Hand and 
Comparison officers in both the unadjusted and adjusted analyses (Table 16-16(a,b): difference of 
means=4.3 mgldl, p=0.053, for the unadjusted analysis; difference of adjusted means=3.5 mgldl, p=0.086, 
for the adjusted analysis). The adjusted mean 2-hour postprandial glucose level for Ranch Hand officers 
was 103.0 mgldl versus 99.5 mgldl for Comparison officers. 
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Table 16-16. Analysis of 2-Hour Postprandial Glucose (mgldl) (Continuous) 

(a) MODEL 1: RANCH HANDSVS. COMPARISONS - UNADJUSTED 
Occupational Difference of Means 

Category Group n Meana (9S'7cC.I.)' p-Value' 
All Ranch Hand 714 105.2 0.3·· 0.818 

Comparison 1,023 104.9 

Officer Ranch Hand 285 106.1 4.3 -- 0.053 
Comparison 419 101.8 

Enlisted Flyer Ranch Hand 121 107.8 -3.5 -- 0.342 
Comparison 146 111.3 

Enlisted Ranch Hand 308 103.4 -2.3 .. 0.274 
Groundcrew Comparison 458 105.8 

• 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. 

(b) MODEL 1: RANCH HANDS VS. COMPARISONS - ADJUSTED 
Occupational Adjusted Difference of Adj. Means 

Category' GroUp n Mean' (95% C.L)" p..Value< 

All Ranch Hand 705 105.5 0.5 .. 0.702 
Comparison 1,014 105.0 

Officer Ranch Hand 283 103.0 3.5 .. 0.086 
Comparison 418 99.5 

Enlisted Flyer Ranch Hand 118 106.4 -2.9 .. 0.405 
Comparison 142 109.3 

Enlisted Ranch Hand 304 106.0 -1.2 .. 0.563 
Groundcrew Comparison 454 107.2 

, 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 Z:RANCH HA-NDS .... INITIAL DIOXIN -UNADJUSTED .. 

. . 

..... 
IDltlai Dioxin 

. .. , .... "'.".' ...... . 

'., n Mean' Adj. Mean" 
., ..•....... ·,"'Slope ,., ' . 

: '. <aL '".'. . (Std •• Error)' . p-Value 

Low 
Medium 
High 

125 107.4 108.3 0.076 -0.010 (0.011) 0.363 
123 105.9 106.2 
121 107.4 106.2 

, Transformed from natural logarithm scale. 
b Adjusted for percent body fat at the time of the blood measurement of dioxin. 
, Slope and standard error based on natural logarithm of 2-hour postprandial glucose versus log2 (initial dioxin). 

Note: Low = 27-63 ppt; Medium = >63-152 ppt; High = > 152 ppt. 
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C) Table 16-16. Analysis of 2-Hour Postprandial Glucose (mg/dl) (Continuous) (Continued) 

(d) MODEL 2: RANCHHANDS-lNITIAL DIOXJN- AD.JUSTED 

luitial Dioxin Category Summary StatistIcs 

Initi!d Dioxin . n Adj. Mean" 

Low 124 108.1 
Medium 119 106.7 
High 121 110.3 

• Transformed from natural logarithm scale. 

. 

Analysis Results for Log, (Initial Dioxin) 

R' 
0.139 

Adj. Slope 
(Std. Error)" 

0.003 (0.013) 

p-Value 

0.832 

b Slope and standard error based on natural logarithm of 2-hour postprandial glucose versus log, (initial dioxin). 

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

(e) MODEL 3: RANCH HANDS AND COMPARISONS BYJ)IOXJN CATEGORY - UNADJUSTED 

Difference of Adj. Mean 
vs. Comparisons 

p_Valued Dioxin Category n Meana Adj. Mean" (95% C.L)' 

Comparison 996 104.9 104.7 

Background RH 342 103.6 105.3 0.6 -- 0.718 
LowRH 186 107.3 107.1 2.4 -- 0.296 
HighRH 183 106.5 104.5 -0.2 -- 0.942 
Low plus High RH 369 106.9 105.8 1.1 -- 0.521 

• 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 16-16. Analysis of 2-Hour Postprandial ,Glucose (mg/dl) (Continuous) (Continued) 

(t) MODEL 3: RANCH HANDS AND COMPARISONS ~Y DIOXlNCATE.GORY - AD.J:USTED 

Dirre~nce of Aru. MeaD 

Dioxin Category n Adj. Mean' 
vs. Comparisons 

(95% C.l.)' p-Value' 
(~omparison 987 105.1 

Background RH 338 106.1 1.0 -- 0.585 
LowRH 183 106.1 1.0 -- 0.655 
HighRH 181 104.6 -0.5 -. 0.804 
Low plus High RH 364 105.4 0.3 -- 0.900 

, Transformed from natural logarithm scale. 
b Difference of means after transformation to original scale; c: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 ~ 10 ppt. 
Background (Ranch Hand): 1987 Dioxin ~ 10 ppt. 
Low (Ranch Hand): 1987 Dioxin> 10 Pl't, 10 ppt < Initial Dioxin ~ 94 ppt. 
High (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. 

(g) MODEL 4: ltA)lJCHRANDS - 1987 DIOXIN - UNADJUSTED . 

1987 Diill<in Ca~9ry Summary Statistics . ". Analysis Results forLog,(~987Dioxin+l) . 
...... . ' . ' . " . Slope .' 

R' .... {Sid. Error)' 1987 Dioxin n Mean" p-Value 

Low 264 103.7 0.003 0.011 (0.007) 0.115 
Medium 230 106.0 
High 217 106.5 

• Transformed from natural logarithm scale. 
b Slope and standard error based on natural logarithm of 2-hour postprandial glucose versus log, (1987 dioxin + I). 

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

· (h) MODEL 4: RANCH HANDS -1987DIOXlN - AD,JUSTED 
" <',", 

. '.' 

Al'aiYsis R!liiuUs for L!lg. (1987 Di<ll'in + 1) . 
"'. ,". . 

l~87Dioxin '. 11 

Low 
Medium 
High 

260 
229 
213 

Adj'!lftlllu' 
105.1 
103.7 
105.3 

• Transformed from natural logarithm scale. 

, ',' 
0.137 0.002 (0.008) 0.850 

b Slope and standard error based on natural logarithm of 2-hour postprandial glucose versus log, (1987 dioxin + 1). 

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

The unadjusted and adjusted analyses of 2-hour postprandial glucose in Models 2 through 4 were 
nonsignificant (Table 16-16( c-h): p>O.11 for each analysis). 
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16.2.2.3.9 2-Hour Postprandial Glucose (Discrete) 

The percentage of participants with impaired 2-hour postprandial glucose levels did not significantly 
differ between Ranch Hands and Comparisons across all occupations (Table l6-17(a,b): p>O.91 for both 
unadjusted and adjusted analyses). Stratifying the unadjusted analysis by occupation revealed a 
marginally significant difference between Ranch Hand and Comparison officers (Table 16-17(a): 
Est. RR=1.51, p=O.052). The percentage of 2-hour postprandial glucose values classified as impaired for 
Ranch Hand officers was 18.2 versus 12.9 percent for Comparison officers. No significant contrasts were 
revealed after stratifying the adjusted analysis by occupation (Table 16-17(b): p>-O.ll for each contrast). 

Table 16-17. Analysis of 2-Hour Postprandial Glucose (Discrete) 

(a) MODELl: RAN¢H HANDSVS_C()MPAlUSONS - UNADJUSTED 
Occupational Numberdi,) Est; Relative rusk 

Category Group n IlIlJ>air~ (9S%C.L) 
All Ranch Hand 714 113 (15.8) 1.01 (0.77,1.31) 

Comparison 1,023 161 (15.7) 

Officer Ranch Hand 285 52 (18.2) 1.51 (1.00,2.28) 
Comparison 419 54 (12.9) 

Enlisted Flyer Ranch Hand 121 22 (18.2) 0.82 (0.45,1.52) 
Comparison 146 31 (21.2) 

Enlisted Ranch Hand 308 39 (12.7) 0.73 (0.48,1.11) 
Groundcrew Comparison 458 76 (16.6) 

(b) MODEL·l: RANCHH~NDsVS.COMP-,\RISONS~ADJUSTED 

Occupational ea",gory 
Adjusted Relative rusk 

(lIS% C.I.) . p-Value 
All 

Officer 
Enlisted FI yer 
Enlisted Groundcrew 

0.98 (0.75,1.30) 

1.42 (0.92.2.20) 
0.81 (0.43,1.54) 
0.75 (0.48,!.16) 

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

0.912 

0.110 
0.526 
0.191 

p-Vl'lue 
0.960 

0.052 

0.534 

0.136 

. . . ....... AiuiJysisResuU.for Log, (IlUtIaJ Dioxin)' .. 
••.. Number(%) 

IultIaI Dioxlnn .. .. . . Impaired 
Estlllll1ted·.Relatlve·ru.k 

. (9S%·C.L)' .•. 

Low 125 23 (18.4) 0.88 (0.71,1.1 0) 
Medium 123 23 (18.7) 
Hi~h 121 20(16.5) 

• 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 16-17. Analysis of 2-Hour Postprandial ,Glucose (Discrete) (ContInued) 

(d) MODEL Z: RANCa BAN[iS - INITIAL DIOXIN _. ADJUSTW 

n 

364 

, Analysis Results for Log, (Initial Dioxin) 

Adjusted Relative Risk 
(95% C.L)' 

0.99 (0.76,1.29) 

• Relative risk for a twofold increase in initial dioxin. 

p-V~lue 

0.940 

(e) M()DEL 3: RANCa BANDS AND COMPARISONS BY DioXIN CATEGORY -UNA'DJUSTED 

Number(%) " Est. Relative Risk . 
Dioxin Category n Impaired (95% C~)'" 

Comparison 996 ISS (15.6) 

Background RH 342 47 (13.7) 0.98 (0.68,1.40) 
LowRH 186 35 (18.8) 1.27 (0.84,1.92) 
HighRH 183 31 (16.9) 1.00 (0.65,1.54) 
Low plus High RH 369 66 (17.9) 1.13 (0.82,1.56) 

• Relati ve risk and confidence interval relati ve to Comparisons. 
b Adjusted for percent body fat at the time of th" blood measurement of dioxin. 

Note: RH = Ranch Hand. 
Comparison: 1987 Dioxin :5 10 ppt. 
Background (Ranch Hand): 1987 Dioxin :5 10 ppt. 
Low (Ranch Hand): 1987 Dioxin> 10 ppt, 10 ppt < Initial Dioxin :5 94 ppt. 
High (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. 

p-Value 

0.906 
0.260 
0.999 
0.468 

(f) MODEL 3: RANCH HANDS AND COMPARISONS BY [iIOXIN CATEGORY - ADJUSTED 
" ',' , , ',,, ',' ," ,'" ", ", ,,' "'"'''' /, , , ' 

AdjllsteilReJative'Risk 
DillxlnCategory , n (95%C.J.)' 

Comparison 987 

Background RH 338 0.94 (0.64,1.37) 
LowRH 183 1.12 (0.73,1.72) 
HighRH 181 1.01 (0.64,1.60) 
Low plus High RH 364 1.06 (0.76,1.49) 

• Relative risk and confidence interval relative to Comparisons. 

Note: RH = Ranch Hand. 
Comparison: 1987 Dioxin :5 10 ppt. 
Background (Ranch Hand): 1987 Dioxin :5 10 ppt. 
Low (Ranch Hand): 1987 Dioxin> 10 ppt, 10 ppt < Initial Dioxin :5 94 ppt. 
High (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. 
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0.729 
0.616 
0.960 
0.722 
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Table 16-17. Analysis of 2-Hour Postprandial Glucose (Discrete) (Continued) 

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

1987 Dioxin Category Summary Statistics Analysis Rest!1ts for Log, (1987 Dioxi.n + 1) 

1987 Dioxin 

Low 
Medium 
High 

. . 

n 

264 
230 
217 

Number(%) 
Impaired 

38 (14.4) 
40 (17.4) 
35 (16.1) 

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

1.06 (0.92,1.22) 

• Relative risk for a twofold increase in 1987 dioxin. 

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

(b) MODEL 4: RANCHHANDS -1987 DIOXIN - ADJUSTED 

n 

702 

AnalySis Rest!1ts for Log, (f987Dioxin + 1) 
Adjus~RelativeRisk 

(95%(;;1;)' 

1.10 (0.91,1.33) 

• Relative risk for a twofold increase in 1987 dioxin. 

p-Value 

0.394 

p-Value 

0.332 

All unadjusted and adjusted Models 2 through 4 analyses were nonsignificant (Table 16-17(c-h): p>0.26 
for each analysis). 

16.2.2.3.10 Fasting Urinary Glucose 

The unadjusted and adjusted Models 1 through 3 aualyses of fasting urinary glucose were nonsignificant 
(Table 16-18(a-f): p>O.12 for each analysis). 

Table 16-18. Analysis of Fasting Urinary Glucose 

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

Oc:cupational Number(%) . Est. Relative Risk 
Category "rollP n Present (9S%C.I.) p-Value 

All Ranch Hand 868 35 (4.0) 0.93 (0.60,1.44) 0.745 
Comparison 1,250 54 (4.3) 

Officer Ranch Hand 339 II (3.2) 1.35 (0.59,3.09) 0.482 
Comparison 494 12 (2.4) 

Enlisted Flyer Ranch Hand 151 8 (5.3) 1.11 (0.42,2.94) 0.839 
Comparison 187 9 (4.8) 

Enlisted Ranch Hand 378 16 (4.2) 0.72 (0.39,1.32) 0.288 
Groundcrew Com~arison 569 33 (5.8) 
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Table 16-18. Analysis of Fasting Urinary Glucose (Continued) 

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

Occupatiorud c:;at~gory 

All 

Officer 
Enlisted Flyer 
Enlisted Groundcrew 

Adjusted R~18tjv. Risk 
(9S%C.L) 

0.98 (0.63,1.52) 

1.40 (0.61.3.22) 
1.13 (0.41.3.11) 
0.77 (0.42,1.43) 

(c) MODEL 2: RANCH HANDS -INITIAl, DIOXIN-·UNAD,JUSTED 

p-Value 

0.924 

0.432 
0.816 
0.412 

Initial Dl.,xin.Category SillmiiaryStatlsti!'$ Ana1YsIs~esuJts for ~Q:nltlaIDio~IJi)' 
'. Number(%) Estimated Relative Risk 

Initial Dioxin . . n Prose,,! '. . (95% C.I.)' 

Low 
Medium 
High 

159 
161 
160 

5 (3.1) 
13 (8.1) 
9 (5.6) 

1.19 (0.90,1.57) 

, 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-lNITIALDIO~lN-· ADJUSTED 

D 

475 

Arud)'Sis~esuJts!for ~. (Initial Dioxin) 

Adjnsted Relative Risk 
(95.% CLl' 

1.27 (0.90,1.79) 

a Relative risk for a twofold increase in initial dioxin. 

p-Valne 

0.220 

p-Value 

0.173 

(e) MODEL 3: RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY -·UNADJUSTED , " ", ", '" ,,' ;., c' " 

Nlll!iber(%) . Est. Relati've Risk 
Dioxin Category n Present (9S%CL)" 

Comparison 1,212 51 (4.2) 

Background RH 381 7 (1.8) 0.53 (0.24,1.19) 
LowRH 238 9 (3.8) 0.81 (0.38,1.70) 
High RH 242 18 (7.4) 1.51 (0.85,2.69) 
Low plus High RH 480 27 (5.6) 1.11 (0.66,1.85) 

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 :s; 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 16-18. Analysis of Fasting Urinary Glucose (Continued) 

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

Adjusted Relative Risk 
Dioxin (::ategory n (9$,% C.I.)' 

Comparison 1,200 

Background RH 377 0,63 (0.27,IA3) 
LowRH 235 0.92 (OA3,1.97) 
HighRH 240 1.33 (0.71,2A9) 
Low plus High RH 475 1.11 (0.65,1.89) 

• Relative risk and confidence interval relative to Comparisons. 

Note: RH = Ranch Hand. 
Comparison: 1987 Dioxin:> \0 ppt. 
Background (Ranch Hand): 1987 Dioxin:> \0 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: 'RANCHHANDS - 1987 DIOXIN - UNADJUSTED 
, 

p-Value 

0.265 
0.827 
0.369 
0.704 

1987 Dioxin <='tegory Sumlnary Statistl,C:S ,Analy$is Results for Log" (1987 Dl6*ln + 1) 

1981D1oxin n 
Low 288 
Medium 286 
High 287 

Number(%) 
Present 

3 (1.0) 
11 (3.8) 
20 (7.0) 

EStimated, Relative Risk 
(95% C.L)' 

1.38 (1.12,1.71) 

• Relative risk for a twofold increase in 1987 dioxin. 

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

n 

852 

'AlIlIlySlsllesuJlsforJ,O'g,(f987 DIoxin +1) 
, A,djustedRehl,tiveRisk 

(9SQ'vCl.)", 
1.47 (1.11,1.94) 

• Relative risk for a twofold increase in 1987 dioxin. 

p-Value 

0.004 

p-Value 

0.006 

Both the unadjusted and adjusted Model 4 analyses revealed significant positive relations between fasting 
urinary glucose and 1987 dioxin (Table 16-18(g,h): Est. RR=1.38, p=O.004; Adj. RR=1.47, p=0.006, 
respectively). The percentages of participants with fasting urinary glucose in the low, medium, and high 
1987 dioxin categories were 1.0,3.8, and 7.0, respectively. 

16.2.2.3.11 2-Hour Postprandial Urinary Glucose 

The unadjusted Model I analysis of 2-hour postprandial urinary glucose did not reveal a significant 
overall group difference between Ranch Hands and Comparisons (Table 16-19(a): p=0.122). Stratifying 
the unadjusted analysis by occupation revealed a significant difference between Ranch Hand and 
Comparison officers (Table 16-19(a): Est. RR=1.49, p=0.034). The prevalence of 2-hour postprandial 
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urinary glucose was greater for Ranch Hand officers (24.0%) than for Comparison officers (17.5%). The') 
adjusted Modell analysis revealed a significant difference between Ranch Hands and Comparisons 
across all occupations and within the officer stratum (Table l6-19(b); Adj. RR=1.22, p=0.094; 
Adj. RR=1.47, p=O.044, respectively). The presence of2-hour postprandial urinary glucose for Ranch 
Hands was 25.1 percent versus 21.9 percent for Comparisons. For the officers, 24.0 percent of the Ranch 
Hands had 2-hour postprandial urinary glucose present versus 17.5 percent of the Comparisons. 

Table 16-19. Analysis of 2-Hour Postprandial Urinary Glucose 

(a)MQDJ':L 1: RANCH'HANDS Vs. COMPARISONS - '(JNADJUS'EED 
.' ." .' - ."" . ,.. 

()Ceupallonal Number(%) .. EsLRetalive rusk 
Category Group' n ~nt <9S%C.L) 

AU Ranch Hand 712 179(25.1) I.l9 (0.95,1.50) 
Comparison 1,021 224 (21.9) 

Officer Ranch Hand 283 68 (24.0) 1.49 (1.03,2.17) 
Comparison 418 73 (17.5) 

Enlisted Flyer Ranch Hand 121 28 (23.1) 0.71 (0.41,1.24) 
Comparison 145 43 (29.7) 

Enlisted Ranch Hand 308 83 (26.9) 1.20 (0.86,1.67) 
Groundcrew Comparison 458 108 (23.6) 

(b) MOD:EL 1: J:tANCH HANDS VS,CO:MPA~ONS-ADJUS'EED 

AU 
Officer 
Enlisted Flyer 
Enlisted Groundcrew 

. <Adjusted'ReboliveltiSk 
.,(9S%C.L) 

1.22 (0.97,1.53) 
1.47 (1.01,2.14) 
0.73 (0.42,1.28) 
1.26 (0.90,1.76) 

0.094 
0.044 
0.276 
0.180 

.p-Value 

0.122 

0.034 

0.233 

0.291 

1<»MODEL2:ItANCH,HANDs.-INITlALDIOXiN-.. uNADJUS-TED "" .... ",. ,; '."."".,. . ..... .' ..... 
.. . . -:Cl!\lIlalDioX1DCategory;SuJIIJIIIifY~l!<tJst,Ici·; '. ., J\Da)ySbResuUs t9r'~1I: {!liliIaIDiox\n)' " 

~tI"'DioxiD 

Low 
Medium 
High 

•.••.• .N\I!II~r~%r . ,· •.. ,F.s\imatedReta.II~Rl.k -.' < . 
D ~!'t.. .'., .. (95% C,L)' '. .' "', p-Value 

124 34 (27.4) 0.94 (0.78,1.14) 0.535 
123 30 (24.4) 
121 30 (24.8) 

• 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 ppl. 
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() Table 16-19. Analysis of 2-Hour Postprandial Urinary Glucose (Continued) 

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

n 

363 

AlIllIyS.is Results for Log, (Initial Dioxin) 
Adjusted Relative Risk 

(95% C,I.)' 

0.94 (0.75,1.17) 

a Relative risk for a twofold increase in initial dioxin. 

p-Value 

0.585 

(e) MOI>EL3:, RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY -UNADJUSTED 

Number(%.) Est. Relative Risk 
Dioxin Category n Present (95% C;L)" 

Comparison 994 214 (215) 

Background RH 341 85 (24.9) 1.20 (0.90,1.60) 
LowRH 185 52 (28.1) 1.43 (1.00,2.03) 
HighRH 183 42 (23.0) 1.10 (0.75,1.60) 
Low plus High RH 368 94 (25.5) 1.25 (0.95,1.65) 

• 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 

0.222 
0.050 
0.636 
0.118 

(fl MODEL,' 3:RANCRHANDS ANDCOMPARISONSIU"DI()XIN CATEGORY":' ADJU,STED 
,', ',', '--' ,'- ,'- - ,- - ." - ,,- , - - -" 

Adjusted Relative Risk' 
Dioxin Category n (9S%C.I.)' 

Comparison 985 

Background RH 337 1.32 (0.98,1.78) 
LowRH 182 1.41 (0.98,2.02) 
HighRH 181 0.97 (0.66,1.44) 
Low plus High RH 363 1.17 (0.88,1.56) 

• 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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P:Value 

0.072 
0.064 
0.885 
0.283 
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Table 16-19. Analysis of 2-Hour Postprandial Urinary Glucose (Continued) 

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

1987 Dioxin Category Summary Statistics APl\lysis Results for LOgz (1987 Dioxin + 1) 

1987 Dioxin 

Low 
Medium 
High 

n 

264 
228 
217 

Number(%} 
Present 

70 (26.5) 
54 (23.7) 
55 (25.3) 

Estimated Relative Risk 
(95% C.L)' 

0.97 (0.86,1.10) 

, Relative risk for a twofold increase in 1987 dioxin. 

Note: Low = 5.7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt. 

(h) MODEL 4: RANCH HANDS - 1987 DIOXIN - AD.JUsf'ED 

n 

700 

.AnlllysisRcsultslorLog: (l~Dloxln + 1) 
Adjusted RelaliveRisk 

(95% .(;'I.)~ 

0.90 (0.78,1.03) 

'Relative risk for a twofold increase in 1987 dioxin. 

p-VaJue 

0.664 

p-VaJue 
0.129 

Both the unadjusted and adjusted Model 2 analyses were nonsignificant (Table 16-19(c,d): p>O.53 for 
each analysis). 

A significant difference between Ranch Hands in the low dioxin category and Comparisons was seen in 
the unadjusted Model 3 analysis of2-hour postprandial urinary glucose (Table 16-19(e): Est. RR=1.43, 
p,,0.050). After adjusting for covariates, two marginally significant contrasts were seen: Ranch Hands in 
the background dioxin category versus Comparisons (Table 16-19(1): Adj. RR=1.32, p=o.on) and Ranch 
Hands in the low dioxin category versus Comparisons (Table 16-19(1): Adj. RR=1.41, p=O.064). The 
presence of 2-hour postprandial urinary glucose for Ranch Hands in the backgronnd dioxin category, 
Ranch Hands in the low dioxin category, and Comparisons was 24.9 percent, 28.1 percent, and 21.5 
percent, respectively. 

The unadjusted and adjusted Model 4 analyses did not reveal a significant association between 2-hour 
postprandial urinary glucose and 1987 dioxin (Table 16-19(g,h): p>0.12 for each analysis). 

16.2.2.3.12 Serum Insulin (Continuous) 

The unadjusted and adjusted Models 1 and 2 analyses of serum insulin in its continuous form were 
nonsignificant (Table 16-20(a--{): p~0.17 for each analysis). 

The unadjusted Model 3 analysis revealed a significant difference in mean serum insulin levels between 
Ranch Hands in the low plus high dioxin category and Comparisons (Table 16-20(e): difference of 
means=5.00 j.lIU/ml, p=0.046). The mean serum insulin level for Ranch Hands in the low plus high 
dioxin category was 52.35 j.llU/ml versus 47.35 j.llU/m1 for Comparisons. After adjusting for covariates, 
the results became nonsignificant (Table 16·20(1): p>O.19 for each contrast). 
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Tllble 16-20. Analysis of Serum Insulin (j.llUlml) (Continuous) 

(a) MODEL 1: RANCH HAND.S VS. COMPARISONS";' UNADJUSTED 
OCeupational Difference of Means 

Category G~up n Meana (95% C.L)" p-Value' 
All Ranch Hand 714 47.95 0.03 -- 0.990 

Comparison 1,023 47.92 

Officer Ranch Hand 285 45.60 3.20 -- 0.283 
Comparison 419 42.40 

Enlisted Flyer Ranch Hand 121 49.81 -5.11 -- 0.369 
Comparison 146 54.92 

Enlisted Ranch Hand 308 49.49 -1.84 -- 0.574 
Groundcrew Comparison 458 51.33 , 

, Transformed from natural logarithm scale. 
" 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. COMPARISONS - APJlJSTED 
Oc<lupational Adjusted Difference of Adj. Means 

p.VaJue' Category Group II "Mean· . (95% CJ;)b 

All Ranch Hand 705 49.07 1.09·· 0.562 
Comparison 1,014 47.99 

Officer Ranch Hand 283 43.72 2.40 -- 0.353 
Comparison 418 41.32 

Enlisted Flyer Ranch Hand 118 49.21 -2.99 -- 0.548 
Comparison 142 52.20 

Enlisted Ranch Hand 304 53.35 1.05 -- 0.735 
Groundcrew Comparison 454 52.31 

, Transformed from natural logarithm scale. 
b Difference of means after transformation to original scale; confldence 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. 

(c:) MODELl: RANCH HANDS-INITIAL DIOXIN -.UNADJ\'JSTED 
Initial Dioxin Category$unirnaryStatistics ..." .... ....... AnaJysis Results for Log,{lnitiaJDioxln)U . 

..', . ... ... ••...•. ....• . ....•... '.. . .... . ..... . 'Slope 
Initiall)ioidllll . ..•..... Mean'· AdJ.~ean" R' (StcLError)' p.Value 

Low 125 52.55 54.14 0.092 0.020 (0.036) 0.57\ 
Medium 123 52.18 52.70 
High 121 59.81 57.42 

• Transformed from natural logarithm scale. 
" Adjusted for percent body fat at the time of the blood measurement of dioxin. 
e Slope and standard error based on natural logarithm of serum insulin versus log2 (initial dioxin). 

Note: Low = 27-63 ppt; Medium = >63-152 ppt; High = > 152 ppt. 
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Table 16-20. Analysis of Serum Insulin (1lIUlml) (Continuous) (Continued) 

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

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

. 

h1itialDioxin n Adj. Meana 

Low 124 57.88 
Medium 119 56.68 
High 121 67.03 

• Transformed from natura110garithm scale. 

0.195 

AdJ. Slope 
(Sid. Error)' 

0.054 (0.040) 

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

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

p.Value 

0.170 

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

Difference of'AdJ.1ifean 

Adj. Mean'" 
vs. ComparisOns 

p.Valued Dioxin .Category n Meana (95%C.J.)' 

Comparison 996 47.73 47.35 

Background RH 342 42.18 45.29 .-2.06 -- 0.393 
LowRH 186 52.51 51.97 4.62 -- 0.157 
HighRH 183 57.01 52.74 5.39 -- 0.105 
Low plus High RH 369 54.70 52.35 5.00 -- 0.046 

• 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 naturallogal'ithm 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. 

16-72 

.-.-.. --.---,------.-.-.-~.,--------.---,--.--, •.. ----._-_. __ ._---_._._-----,----------,. __ ....... _ .... _---_ .•. - •. __ . __ .-.•.. ,----_._ .. ------



1"able 16-20. Analysis of Serum Insulin (/llUlml) (Continuous) (Continued) 

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

Difference of Adj. Mean 

Dioxin .:;ategory n Adj. Meao' 
vs. Comparisons 

(95% C:L)' p-Valne' 
Comparison 987 47.57 

Background RH 338 47.31 -0.26 -- 0.914 
LowRH 183 49.87 2.30 -- 0.455 
HighRH 181 51.51 3.94 -- 0.226 
Low plus High RH 364 50.68 3.11 -- 0.195 

'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 -198'7 DIOXIN - UNADJUSTED.. . 
- 1987 Dioxin Ca1egoty SllIJ!ID8ry Statistics Analysis Results for Locz (1987 Dioxin +1) 

1987 Dioxin 

Low 
Medium 
High 

264 
230 
217 

41.18 
49.71 
56.76 

• Transformed from natural logarithm scale. 

.. R' . 

0.025 

SlOpe 
(Std. Error)' 

0.100 (0.023) 

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

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

(h) MODEL 4: .RANCH HANDS -198'7 DIOXIN - ADJUSTED . 

<0.001 

1~~7 DloxinC~tory Summary Statistics ADlIIyslsResuits forLocz (1987 DiOxin + 1) - . -:-- ...... . 

. 

1987.Dioxln· .' n .' '-\'dj.Meana R' 
AdjUstedSI0r> 

. (SId. Error) p-Value 

Low 
Medium 
High 

260 
229 
213 

46.56 
47.08 
53.05 

, Transformed from natural logarithm scale. 

0.235 0.026 (0.025) 

b Slope and standard error based on naturaiiogarithm of serum insulin versus log, (1987 dioxin + I). 

Note: Low = g.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt. 
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The unadjusted Model 4 analysis revealed a significant relation between serum insulin in its continuous c' ) 
form and 1987 dioxin (Table 16-20(g): slope=O.lOO, p<O.OOI). The mean serum insulin levels in the \ .... 
low, medium, and high 1987 dioxin categories were 41.18 JlIU/mI, 49.71 I1IU/mI, and 56.76 JlIU/ml, 
respectively. After adjustment for covariates, the association was nonsignificant (Table 16-20(h): 
p,=0.305). 

16.2.2.3.13 Serum Insulin (Discrete) 

Unadjusted and adjusted analyses in Models I and 2 did not show significant associations between dioxin 
and serum insulin in its discrete form (Table 16-21(a--<i): p>0.14 for each analysis). 

The unadjusted Model 3 analysis revealed a marginally significant difference between the percentage of 
Ranch Hands in the high dioxin category and Comparisons with abnormally low serum insulin levels 
(Table 16-21(e): Est. RR=0.58, p=0.082). The adjusted Mode13 analysis of abnormally low serum 
insulin levels revealed two marginally significant contrasts: Ranch Hands in the high dioxin category 
v,~rsus Comparisons (Table 16-21(f): Adj. RR=O.55, ]J'=(1.081) and Ranch Hands in the low plus high 
dioxin category versus Comparisons (Table 16-21(f): Adj. RR=0.68, p=O.093). The percentages of 
abnormally low serum insulin values for Ranch Hands in the high dioxin category, Ranch Hands in the 
low plus high dioxin category, and Comparisons were 7.1, 8.9, and 13.2, respectively. 

The unadjusted Model 4 analysis revealed a significant association between 1987 dioxin and both 
abnormally low serum insulin levels (Table 16-21(g): Est. RR=0.83, p=0.050) and abnormally high 
serum insulin levels (Table 16-21(g): Est. RR=L16, p,,0.008). The percentage of participants with 
abnormally low serum insulin levels decreased with 1987 dioxin while the percentage of participants with 
abnormally high serum insulin levels increased with 1987 dioxin. The percentages of participants with 
abnormally low serum insulin levels in the low, medium, and high 1987 dioxin categories were 15.2, 
11.7, and 7.8, respectively. The percentages of participants with abnormally high serum insulin levels in 
the low, medium, and high 1987 dioxin categories were 34.1, 41.7, and 49.8, respectively. Model4 
adjusted analyses showed no significant association between abnormal serum insulin levels and 1987 
dioxin (p>0.58 for both contrasts). 
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Table 16-21. Analysis of Serum Insulin (Discrete) 

Otropallonai 

All 

Officer 

Enlisted Flyer 

Enlisted 

Officer 

Enlisted Flyer 

Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 

1,023 138 (13.5) 

285 36 (12.6) 
419 69 (16.5) 

121 15 (12.4) 
146 14 (9.6) 

308 35 (11.4) 
458 55 

0.76 (0.48,1.22) 

0.83 (0.35,1.95) 

----~ --~~- -~ ----

453 (44.3) 

137 (48.1) 
199 (47.5) 

56 (46.3) 
58 (39.7) 

432 (42.2) 

112 (39.3) 
151 (36.0) 

50 (41.3) 
74 (50.7) 

0.256 

0.671 

0.412 

0.76 (0.48,1.20) 0.235 

1.11 (0.49,2.51) 0.803 

0.88 (0.55,1.42) 0.613 

1.08 (0.75,1.53) 

0.72 (0.41,1.27) 

0.97 

1.08 (0.78,1.49) 

0.70 (0.42,1.17) 

0.89 (0.65,1.21) 

0.688 

0.257 

0.870 

0.443 

0.655 

0.173 

0.442 



Table 16·21. Analysis of Serum Insulin (Discrete) (Continued) 

Low 
Medium 

• 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. 

Note: Results are not adjusted for race because of the sparse number of Ranch Hands with an abnormally low serum insulin level. 

---_ ... -- _._- .. - - -- --------_ .. - -----
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Table 16·21. Analysis of Serum Insulin (Discrete) (Continued) 

Comparison 996 131 (13.2) 447 (44.9) 418 (42.0) 

Background RH 342 51 (14.9) 169 (49.4) 122 (35.7) 0.96 (0.66,1.39) 
LowRH 186 20 (10.8) 81 (43.5) 85 (45.7) 0.84 (0.50,1.43) 
HighRH 183 13 (7.1) 83 (45.4) 87 (47.5) 0.58 (0.31,1.07) 
Low RH 369 33 164 172 0.70 

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

---- -----_.- .- .. _-------

0.820 0.91 (0.69,1.20) 0.507 
0.527 1.14 (0.81,1.61) 0.460 
0.082 0.99 (0.70,1.40) 0.968 
0.102 1.06 

------- .. ~-. 
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Table 16-21. Analysis of Serum Insulin (Discrete) (Continued) 

Background RH 
LowRH 
HighRH 

338 
183 
181 

0.90 (0.61,1.31) 
0.82 (0.47,1.44) 
0.55 (0.29,1.08) 

a ReI-ative risk and confidence interval relative to Comparisons. 

Note: RH = Ranch Hand. 
Comparison: 1987 Dioxin ~ 10 ppt. 
Background (Ranch Hand): 1987 Dioxin ~ 10 ppt. 

0.573 
0.496 
0.081 

Low (Ranch Hand): 1987 Dioxin> 10 ppt, 10 ppt < Initi&1 Dioxin ~ 94 ppt. 
High (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. 

'Relative risk for a twofold increase in 1987 dioxin. 

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

i 
"",_./ 

0.99 (0.74,1.34) 
1.00 (0.70,1.44) 
0.94 (0.65,1.37) 

0.971 
0.994 
0.759 



Table 16-21. Analysis of Serum Insulin (Discrete) (Continued) 

a Relative risk for a twofold increase in 1987 dioxin. 

i 

I 

j 

I 
I 

I 



J6.2.2.3.14 a-J-C Hemoglobin (Continuous) 

The unadjusted and adjusted Modell analyses did not reveal a significant difference in mean a-I-C 
hemoglobin levels between all Ranch Hands and Comparisons or after stratifying by occupation (Table 
16-22(a,b): p~O.28 for each analysis). 

=,-=======-=====----====-=---====-===------=====-
Table 16-22. Analysis of !X-1-C Hemoglobin (percent) (Continuous) 

(a) MODEL 1: RANCHHAND.8VS.COMPARISONS -W'lADJUST!.ID 

OCc:upatiollal Difference of Means 
Category Group n Meana (95%C.I.)" p-Value' 

All Ranch Hand 868 6.48 -0.01-- 0.919 
Comparison 1,250 6.49 

Officer Ranch Hand 339 6.37 0.07 -- 0.387 
Comparison 494 6.31 

Enlisted Flyer Ranch Hand 151 6.53 -0.14 -- 0.280 
Comparison 187 6.67 

Enlisted Ranch Hand 378 6.57 -0.03 -- 0.714 
Groundcrew Comparison 569 6.59 

, 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. 

(b) MODEL 1: RANCH HANDSVS. COMPARISONS -ADJUSTED 

~upatlonal . Adj""ted Difference of Adj. Means 
Category Group n .~ (9S%C.I.)" p.Value' 

All Ranch Hand 859 6.77 0.01-- 0.882 
Comparison 1,238 6.76 

OffIcer Ranch Hand 337 6.61 0.06 -- 0.427 
Comparison 492 6.55 

Enlisted Flyer Ranch Hand 148 6.74 -0.14 -- 0.284 
Comparison 181 6.88 

Enlisted Ranch Hand 374 6.91 0.01 -- 0.905 
Groundcrew Comparison 565 6.90 

, 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 naturallogarithrn scale. 
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c) 

Table 16-22. Analysis of a-f-C Hemoglobin (percent) (Continuous) (Continued) 

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

Initial Dioxin Category SummaryStatistics Analysis Results for Log, (Initial Dioxin)" 

Initial Dioxin n \I1ean' . Adj. \I1O,11n'" R' 
Low 159 6.43 6.47 0.107 
Medium 161 6.70 6.71 
High 160 6.77 6.72 

, Transformed from natura110garithm scale. 
b Adjusted for percent body fat at the time of the blood measurement of dioxin. 

Slope 
(Std •. Error)' 

0.017 (0.006) 

, Slope and standard error based on natural logarithm of a-1-C hemoglobin versus log, (initial dioxin). 

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

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

p.Value 

0.009 

Initial Diolrin CategorySunuiuiry Statistics Analy$is aesull$ for Log, (Initial Dioxin) 
Adj.Slope 

It' (Sid. Error)" Initial Dioxin ·0 Adj. \I1e,11D' p-Value 
L,ow 158 6.68 0.163 0.024 (0.007) 0.001 

\I1edium 157 7.01 
Hi h 160 7.05 

• Transformed from natural logarithm scale. 
b Slope and standard error based on natural logarithm of a-I-C hemoglobin versus log, (initial dioxin). 

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

(e) MODEL 3: RANCH ijANDS AND CO\l1PA,RIsOl'!S BY DlOXIN CATEGORY - UNADJUSTED . 
. Differeoteof Adj. Mean 

J)ioxio (;ategory n . \11080' Adj. Mean" 
vs. COIoparisons 

(9S%C.t)' p-Valued 

Comparison 1,212 6.49 6.48 

Background RH 381 6.29 6.38 -0.10 -- 0.116 
LowRH 238 6.47 6.44 -0.04 -- 0.588 
HighRH 242 6.79 6.70 0.22 -- 0.005 
Low plus High RH 480 6.63 6.57 0.09 -- 0.138 

• 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-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 16-22. Analysis of a-1-C Hemoglobin (percent) (Continuous) (Continued) 

(0 MODEL3: RANCH HANDS AND COMPARISONS BYDIOXlN' CATEGORY-ADJUSTED 

Differ,,,,,,e of Adj. Mean 
~. Comparisons 

Dioxin Category n ,Adj. Mean' (95% C.L)" p-Value' 
Comparison 1,200 6.78 

Background RH 377 6.72 -0.06 -- 0.412 
LowRH 235 6.70 -0.08 -- 0.330 
HighRH 240 6.97 0.19··- 0.022 
Low plus High RH 475 6.83 0.05 -- 0.363 

• 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 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. 

(g) MODEL4tRANCHHANDS -1987DIOXIN - UNADJUSTED 
1987 Dioxill'CnWgory SummaryStaijstks . .... . .'. Analysis Results for !Ag, {1987 DiQxin+l) 

1!l87Dioxin 
.. . ....... . Slope . 
. Mean' ..R· (Sid. Error)" p-Value n 

Low 288 6.24 0.033 0.021 (0.004) <0.001 
Medium 

High 

286 

287 

• Transformed from natural logarithm scale. 

6.46 

6.74 

b Slope and standard error based on natural logarithm of ()(-I··C hemoglobin versus log, (1987 dioxin + I). 

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

(11) MODEL 4:1RAi'<CHHANDS -1987 DIOXIN -ADJUSTED ... .. 
'. 1987 DIoxin CategOry Summary .5tatiStif:S ...... • ..... 'l\!I1I1ysis~u1ts (or.!"Ag. (1987 ,Dioxin + 1) 

. . . .... ". Adjuated .5100e 
1987 Dioxin . ··n • .. l\dj. M_'R' (~Id,ErrOr)" 

." 
p-Yalue 

Low 284 6.63 0.119 0.016 (0.005) <0.001 
Medium 285 6.68 
High 283 7.02 

• Transformed from natural logarithm scale. 
b Slope and standard error based on natural logarithm of ()(-I··C hemoglobin versus log, (1987 dioxin + I). 

Note: Low = 9.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt. 

Both the unadjusted and adjusted Model 2 analyses revealed significant relations between a-I-e 
hemoglobin and initial dioxin (Table 16-22(c,d): slope=O.OI7, p=O.009, for the unadjusted analysis; 
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adjusted slope=0.024, p=O.OO I, for the adjusted analysis). The adjusted mean a··I-C hemoglobin levels in 
the low, medium, and high initial dioxin categories were 6.68, 7.01, and 7.05 percent, respectively. 

The unadjusted and adjusted Model 3 analyses each revealed a significant difference between Ranch 
Hands in the high dioxin category and Comparisons (Table 16-22(e,t): difference of means=0.22 percent, 
p=0.005, for the unadjusted analysis; difference of adjusted means=0.19 percent, p=0.022, for the 
adjusted analysis). The adjusted mean a-I-C hemoglobin level for Ranch Hands in the high dioxin 
category was 6.97 percent versus 6.78 percent for the Comparisons. 

A significant relation was seen between a-I-C hemoglobin in its continuous form and 1987 dioxin in 
each of the unadjusted and adjusted Model 4 analyses (Table 16-22(g,h): slope=0.021, p<O.OOI; adjusted 
slope=0.016, p<O.OOI, respectively). The adjusted mean a-l-C hemoglobin levels in the low, medium, 
and high initial dioxin categories were 6.63 percent, 6.68 percent, and 7.02 percent, respectively. 

16.2.2.3.15 a-l-C Hemoglobin (Discrete) 

The unadjusted Modell analysis of a-l-C hemoglobin in its discrete from did not reveal any significant 
differences between Ranch Hands and Comparisons across all occupations or within each occupational 
stratum (Table 16-23(a): p;:;0.25 for each contrast). The adjusted analysis did not reveal a significant 
overall group difference between Ranch Hands and Comparisons (Table 16-23(b): p=O.373). After 
stratifying by occupation, a marginally significant difference was seen between Ranch Hand and 
Comparison enlisted groundcrew (Table 16-23(b): Adj. RR=1.43, p=0.087). The percentage of Ranch 
Hand enlisted groundcrew with high a-l-C hemoglobin values was 13.8 percent versus 11.2 percent for 
Comparison enlisted groundcrew. 

=,-------=======----------======----===-----==----====--
Table 16-23. Analysis of a-1-C Hemoglobin (Discrete) 

(a) MODEL 1: RANCH HANDS VS. eOl,\fPARlSONS -UNADJUS'I'ED 

Qi:tu~onat ".:N~.(~) .. c. ~ J,te1~tI\'eRlsk " 
q,te~ory' n J!1"". ' (95<J1,.CJ.) 

All Ranch Hand 868 97 (11.2) 1.08 (0.82,1.43) 0.571 
Comparison 1,250 130 (10.4) 

Officer Ranch Hand 339 28 (8.3) 1.11 (0.67,1.85) 0.684 
Comparison 494 37 (7.5) 

Enlisted Flyer Ranch Hand 151 17 (11.3) 0.69 (0.36,1.31) 0.259 
Comparison 187 29 (15.5) 

Enlisted Ranch Hand 378 52 (13.8) 1.26 (0.85,1.86) 0.250 
Groundcrew Comparison 569 64 (11.2) 
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Table 16-23. Analysis of a-f-C Hemoglobin (Olscrete) (Continued) 

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

~cupational Category 

All 

Officer 
Enlisted Flyer 
Enlisted Groundcrew 

Adjusted Relati". Risk 
(95% C.I.) 

J.l4 (0.85,1.53) 

1.13 (0.67,1.90) 
0.65 (0.33,1.28) 
1.43 (0.95.,2.16) 

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

p·Vlliue 

0.373 

0.652 
0.210 
0.087 

'. . . . 

IlIltialDio~in CIi!egory'SummaryStatistlcs An!IIysis Results for Log, (lpitiaiDioxin)' . 

Number(%) Estimated Reh.tive Risk . '. 
IIIltiai Dioxin n '. High (95% c.I.)b p-Value 

Low 159 16 (10.1) 1.28 (1.05,1.56) 0.013 
Medium 161 23 (14.3) 
High 160 31 (19.4) 

• 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 ppl. 

(d) MODEL 2:RANCHiiAI\IDS.,.lNmAL])IO~ -. A1>JUSTED 

n 

475 

,. ;\milysisResoltsf~rLo31 {Initial Dioxin) 

Adj~d~ell\ti"eRi:sk 
"(9S~ C.p· . 
1.53 (1.19,1.96) 

• Relative risk for a twofold increase in initial dioxin. 

0.001 

(e) j,ldOQEL~:RANCHIlj\ND.S ANDCOM~A:IUSONSBY DlQ:XINC~TEGORY ... ·UNADJUSTED· 
- . NUIDi>er{%) EsL Relative Risk 

q1oxin~gory nlilgh; (9S%C.I.)"p-Value 

Comparison 1.212 125 (10.3) 

Background RH 381 25 (6.6) 0.75 (0.47,1.18) 
LowRH 238 25 (10,5) 0.95 (0.60,1.53) 
HighRH 242 45 (18.6) 1.73 (1.17,2.55) 
Low plus High RH 480 70 (14.6) 1.29 (0.92,1.80) 

'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 ppl. 
Background (Ranch Hand): 1987 Dioxin ~ 10 ppl. 
Low (Ranch Hand): 1987 Dioxin> 10 ppt, 10 ppt < Initial Dioxin ~ 94 ppl. 
High (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. 
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c) Table 16-23. Analysis of a-1-C Hemoglobin (Discrete) (Continued) 

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

Adjusted Relative Risk 
I>ioxin Category n (95% C.I.)· 

Comparison 1,200 

Background RH 377 0.84 (0.53,1.35) 
LowRH 235 0.94 (0.58,1.52) 
High RH 240 1.76 (1.16,2.67) 
Low plus High RH 475 1.29 (0.91,1.82) 

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. 

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

p-Value 

0.474 
0.799 
0.008 
0.148 

.. 1987 I>ioxinCategory S1\IIIDI8ry Sta~cs Analysis ltesults for Logz (1987I>ioxin + 1) 
.. ..• Number(%) 

1987I>ioxln .'. n. ... . High 
Estimated.Relative Risk 

(95~ C,M' 
Low 
Medium 
High 

288 16 (5.6) 1.39 (1.21,1.60) 
286 28 (9.8) 
287 51 (17.8) 

'Relative risk for a twofold increase in 1987 dioxin. 

Note: Low = 9.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt. 

(h):MODEL 4,ltANCHHANDS..."J9S'H)10;XIN", . .ADJl:ISTED., .. 

852 

.. AIi8Iy~}{""lIItsr9rLog, (1~ I>I.ox1n+ 1) 
. .. . Ad,!uSteClRtlative·Rlsk 

(95%C:I;)' 

1.37 (1.15,1.64) 

, Relative risk for a twofold increase in 1987 dioxin. 

p-Value 

<0.001 

p-Val",f . 

<0.001 

. 

====================================--=-=-=-=== 

The unadjusted and adjusted Model 2 analyses each revealed significant associations between initial 
dioxin and a-I-C hemoglobin in its dichotomous form (Table 16-23(c,d): Est. RR=1.28, p=O.013; 
Adj. RR=1.53, p=O.OOI, respectively). The percentages of Ranch Hands with high a-I-C hemoglobin 
values in the low, medium, and high initial dioxin categories were 10.1, 14.3, and 19.4, respectively. 

The Model 3 unadjusted and adjusted analyses each revealed a significant difference in the percentage of 
high a-I-C hemoglobin values between Ranch Hands in the high dioxin category and Comparisons 
(Table 16-23(e,t): Est. RR=1.73, p=O.006; Adj. RR=1.76. p=D.OO8, respectively). The percentage of 
high a-I-C hemoglobin values for Ranch Hands in the high dioxin category was 18.6 versus 10.3 percent 
for Comparisons. 
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A significant relation was seen between ex-I-C hemoglobin and 1987 dioxin in each of the Model 4 
uuadjusted and adjusted analyses (Table 16-23(g,h): Est. RR=1.39, p<O.OOI; Adj. RR=1.37, p<O.OOI, 
respectively). The percentages of participants with high ex-I-C hemoglobin values in the low, medium, 
and high 1987 dioxin categories were 5.6, 9.8, and 17.8, respectively. 

16.2.2.3.16 Total Testosterone (Continuous) 

The unadjusted and adjusted Model I analyses did not reveal any significant differences in mean total 
testosterone levels between Ranch Hands and Comparisons across all occupations or within each 
occupational stratum (Table 16-24(a,b): p>O.57 for each contrast). 

Table 16-24. Analysis of Total Testosterone (ngldl) (Continuous) 

(a) MPI)EL Ii RANCH HANDS VS. COMPARISONS -~AI)JUS'fEl) 

~patioual Dllterene."of Means 
Ca~ry Group' n Mt,all" (95%(;;1.)" p.Value' 

All Ranch Hand 850 423.1 0.5 -- 0.945 
Comparison 1,227 42l.6 

Officer Ranch Hand 330 406.9 -6.4 -- 0.606 
Comparison 485 413.4 

Enlisted Flyer Ranch Hand 146 439.6 11.2 -- 0.577 
Comparison 182 428.4 

Enlisted Ranch Hand 374 4311.2 2.5 -- 0.835 
Groundcrew Com2arison 560 428.7 

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

. Adjusf.e<l· Dilfe ... nce.oI"Adj; MelIUS " 
P-Value' n Mean' (!IS%~c.L)b.' .' 

Ranch Hand 847 422.3 -1.1 -- 0.883 
Comparison 1,227 42.1.4 

Officer Ranch Hand 329 412.5 -2.2 -- 0.848 
Comparison 485 414.7 

Enlisted Flyer Ranch Hand 145 439.6 9.2 -- 0.618 
Comparison 182 430.4 

Enlisted Ranch Hand 373 418.5 -3.7 -- 0.733 
Groundcrew Com2arison 560 422.2 

• 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 16-24. Analysis of Total Testosterone (ng/dl) (Continuous) (Continued) 

(c) MODEL 2:·RANCHHANDS-lNlTlAL DIOXIN -UNADJUSTED 

Initial Dioxin Category Summary Statistics Analysis Results Jor Log, (Initial Dioxin)" 

Initial Dioxin n . Mean' Adj. Mf,lan"" R' 
Low 156 404.1 397.7 0.118 

Medium 160 392.3 392.0 

Hi~h 156 421.1 428.0 

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

Slope 
(Sid. Error)' 

0.287 (0.144) 

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

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

(d) MODEL 2: . RANCH HANDS - .lNlTIALDIOXIN - ADJUSTED 

p .. Value 

0.047 

Initial Dioxlno.teg~ SlillllllilryStatisties . ,"""ysis ~e8)dts Cor Log, (fJUtiairiioXln) 
... ., ..... . 

Initial Dioxin n·· A,dj. Me.an' 

Low 
Medium 
High 

156 415.1 
159 395.2 
156 404.7 

• Transformed from square root scale. 

0.206 

Adj.Slcipe 
(Sid. Error)" 

-0.015 (0.161) 

b Slope and standard error based on square root of total testosterone versus log, (initial dioxin). 

Note: Low = 27-fJ3 ppt; Medium = >63-152 ppt; High = >152 ppt. 

p-Value 

0.927 

<e)~OD~L3: .. ~CH HANDS ANI) COMPA.RISONS BYDlPXIN .CATEGORY- UNADJUS.TED 

Difference of Adj; Mean 

Dioxin ca~Ory .'Meana ".,' ~ :,'.,' 'Ib' YS;.I::"mpa~ns 
p:V",~ed n Adj. Ml,'lIn (95% CoL)' 

Comparison 1,189 422.0 423.0 

Background RH 372 448.1 429.8 6.8-· 0.499 
LowRH 234 399.1 404.6 -18.4 •• 0.118 
High RH 238 412.1 429.4 6.4 •• 0.592 
Low plus High RH 472 405.6 417.0 -6.0-· 0.508 

• Transformed from square root 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 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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Tllble 16-24. Analysis of Total Testosterone (ng/dl) (Continuous) (Continued) 

(f}MODEL 3: RANCH HANDS AND COMPARISONS BY DlOXINCATEGORY.-ADJUSTED 

Difference of Adj. JW:ean 

Di~nCategory n Adj.l\teana 
vs.Comp~ns 

(95% C.I.)b . p-Value' 
Comparison 1.189 422.9 

Background RH 370 434.4 11.5 -- 0.248 
LowRH 234 414.5 -8.4 -- 0.470 
HighRH 237 416.8 -6.1 -- 0.613 
Low plus High RH 471 415.7 -7.2 -- 0.420 

, 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 seal". 

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 - 1~87 DIOXIN -UNADJUSTED 

1987 Di~inCau.gOry Summary statistics" •. , AnalysisResultsro~ . .Logz (1987 Dioxin +1) .' 

- .. .'-----:- • • .~ S19pe )" 
1m. Dioxin n ~a.. •... .R' (Sid. Error)" p-Value 

Low 281 455.3 0.010 -0.296 (0.101) 0.003 
Medium 281 408.2 
High 282 409.7 

a Transformed from square root scale. 
b Slope and standard error based on square root of total testosterone versus log, (1987 dioxin + 1). 

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

(b) MODEL 4: RANCH HANDS - 1~87 DIOXIN - ADJUSTED 

1~7 Dioxin CatflgorySummary Statistics - t\Jlalysis Results for.~ (l!l87.Di~n +1) 

l~lI7.Dioxin 

Low 
Medium 
High 

279 
281 
281 

• Transformed from square root scale. 

. Adj. Meana 

439.1 
418.6 
409.3 

I 
0.193 ·-0.149 (0.109) 

b Slope and standard error based on square root of total testosterone versus log, (1987 dioxin + 1). 

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

p-Value 

0.172 

• 

=,================================================ 
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C ) 

The unadjusted Model 2 analysis revealed a significant relation between initial dioxin and total 
testosterone in its continuous form (Table l6-24(c): slope=O.287, p=O.047). After adjusting for 
covariates, the results became nonsignificant (Table 16-24(d): p=O.927). 

The unadjusted and adjusted Model 3 analyses of total testosterone showed no significant mean 
differences between any of the Ranch Hand dioxin categories and the Comparison group (Table 
16-24( e,f): p>O.ll for each contrast). 

A significant relation between 1987 dioxin and total testosterone was revealed in the unadjusted Model 4 
analysis (Table 16-24(g): slope=-O.296, p=O.003). After covariate adjustment, the results became 
nonsignificant (Table 16-24(h): p=O.l72). 

16.2.2.3.17 Total Testosterone (Discrete) 

The unadjusted and adjusted Models 1 and 2 analyses of total testosterone in its dichotomous form were 
not significant (Table 16-25(a-d): p>0.30 for each analysis). 

Table 16-25. Analysis of Total Testosterone (Discrete) 

(a) MODEL 1: RANCH HANDS VS. COMPARISONS - UNADJ~STED 
Occupational Number.(%) Est. Relative rusk 

Category Group n Low (95% CL) 

All Ranch Hand 850 72 (8.5) 1.17 (0.85,1.61) 
Comparison 1,227 90 (7.3) 

Officer Ranch Hand 330 29 (8.8) 1.28 (0.76,2.14) 
Comparison 485 34 (7.0) 

Enlisted Flyer Ranch Hand 146 12 (8.2) 1.39 (0.60,3.25) 
Comparison 182 II (6.0) 

Enlisted Ranch Hand 374 31 (8.3) 1.03 (0.64,1.67) 
Groundcrew Comparison 560 45 (8.0) 

(b)MODl£Ll:RANO~HANDS VS. OOl\:i!'ARlSONS -ADJUSTED .... 

o.cupalionalCatejlory 

All 

Officer 
Enlisted Flyer 
Enlisted Groundcrew 

>Adj~'RO\ativeRisk . 
. '(~5%CL) . 

1.16 (0.83,1.63) 

1.22 (0.71,2.07) 
1.21 (0.50,2.96) 
1.11 (0.67,1.83) 

p-Val"e 

0.378 

0.475 
0.673 
0.688 

",Vallie 

0.344 

0.352 

0.445 

0.890 

(0) MODEL 2: RANCHHAlIIDS -l!IllTIAL DIOXIN -'UNADJUSTED ..... ..... . . . . . 

Initial Dioxin Cijtegory Surninllry Statistics . . ..• AnaIySis.RjlSUJls for Lpg, (lnitialDioxin)~ 

Initial.Dioxin 

Low 
Medium 
t!i~h 

•..• .. NumOO(%) &timaledRelativeRisk ... '. 
n Low (9S%~.I.)· p-Value 

156 13 (8.3) 1.00 (0.80,1.26) 0.973 
160 19(11.9) 
156 16 (10.3) 

, 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 16-25. Analysis of Total Testosterone (l1iscrete) (Continued) 

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

n 

471 

AlllIiysisResults for Log, (Initial Dioxin) 
. Adjusted Relative Risk 

(9S%<:.L)" 

1.16 (0.87,1.55) 

, Relative risk for a twofold increase in initial dioxin. 

p-Value 

0.307 

(e) MODEL 3:lU.NCH HANDSANDCOMPARlSONSBY DIOXIN,CATEGORY - UNADJUSTED 

Nuintier( %) Est. Relative Risk 
Dioxi.nCategory D "Low (95%C.I.)" 

Comparison 1,189 88 (7.4) 

Background RH 372 23 (6.2) 1.04 (0.64,1.69) 
LowRH 234 20 (8.6) 1.08 (0.64,1.84) 
High RH 238 28 (11.8) 1.40 (0.88,2.25) 
Low plus High RH 472 48 (10.2) 1.23 (0.84,1.82) 

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

p-Value 

0.878 
0.767 
0.156 
0.285 

(f)MODEL 3: RANCH HANDS AND COM:PARISONSBYD10XINCATEGORY.- ADJUSTED 

Adjusted:RelativeRlsk 
Dioxin Category n (95%C.I.)" 

Comparison 1,189 

Background RH 370 0.98 (0.59,1.62) 
LowRH 234 0.95 (0.55,1.62) 
HighRH 237 1.55 (0.94,2.55) 
Low plus High RH 471 1.21 (0.82,1.80) 

'Relative risk and confidence interval relative to Comparisons. 

Note: RH = Ranch Hand. 
Comparison: 1987 Dioxin S; 10 ppl. 
Background (Ranch Hand): 1987 Dioxin S; 10 ppl. 
Low (Ranch Hand): 1987 Dioxin> 10 ppt, 10 ppt < Initial Dioxin S; 94 ppl. 
High (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppl. 
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Table 16-25. Analysis of Total Testosterone (Discrete) (Continued) 

(g) MOD'EL 4: RANCH. HANDS -19S7D10EN ,.. UNADJUSTED 

1987 Dloxin C;!tegory Sll11IiDary Statistics ;\UlIIysis Res~lts for Log, (1987Dlo1<;n + 1) 

1987 Dioxin 

Low 
Medium 
Hi h 

n 
281 
281 
282 

Number(%) 
Low 

17 (6.0) 
21 (7.5) 
33 (11.7) 

EstimatedR;,lative Risk 
(9S%C.Io)' 

1.22 (1.05,1.43) 

'Relative risk for a twofold increase in 1987 dioxin. 

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

(h) MODEL 4: RANCHHANDS -1987 DIOXIN- ADJUSTED 

n 

841 

Analysis Resuits for Log, (1987D1oxin + 1)' 
Adjusted Relative Risk 

(9S% C.I.)'· 

1.20 (0.96,1.49) 

'Relative risk for a twofold increase in 1987 dioxin. 

p-Value 

0.013 

p-Value 

0.106 

The unadjusted Model 3 analysis did not reveal any significant differences between any of the Ranch 
Hand dioxin categories and the Comparison group (Table 16 .. 25(e): p>O.15 for each contrast). Adjusting 
for covariates revealed a marginally significant difference in the percentage of low total testosterone 
values between Ranch Hands in the high dioxin category and Comparisons (Table 16-25(t): Adj. 
RR= 1.55, p=O.085). The percentage of low total testosterone values for Ranch Hands in the high dioxin 
category was 11.8 versus 7.4 percent for Comparisons. 

The unadjusted Model 4 analysis revealed a significant relation between 1987 dioxin and total 
testosterone in its discrete form (Table 16-25(g): Est. RR=1.22, p=O.013). After adjusting for covariates, 
the results became nonsignificant (Table 16-25(h): p=O.I06). 

16.2.2.3.18 Free Testosterone (Continuous) 

The unadjusted and adjusted Model 1 analyses did not reveal a significant difference in mean free 
testosterone levels between all Ranch Hands and Comparisons or after stratifying by occupation (Table 
16-26(a,b): p>O.20 for each analysis). 
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Table 16-26. Analysis of Free Testosterone (pg/ml) (Continuous) 

(a) MODEL 1:' RANCH HAJlIDS VS. CQMPARISONS - UNADJUST~J) 
<keupational Difference of Means 

Category Group n ~n' (95% C.L)" 

All Ranch Hand 850 13.96 0.04--
Comparison 1,227 13.92 

Officer Ranch Hand 330 12.91 -0.36 --
Comparison 485 13.26 

Enlisted Flyer Ranch Hand 146 14.03 0.08 --
Comparison 182 13.95 

Enlisted Ranch Hand 374 14.89 0040 _. 
Groundcrew Comparison 560 14.49 

, Transformed from square root scale. 

p-Value' 

0.852 

0.269 

0.878 

0.209 

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. 

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

<keupational Adjusted Diffe"'_of Adj. 'Means 
Cal!!gory . .GroIlP n Mean' (95% C.I.)· p-Value' 

All Ranch Hand 847 13.80 0.01·· 0.941 
Comparison 1,227 13.79 

Officer Ranch Hand 329 13.39 -0.21 •• 0.464 
Comparison 485 13.61 

Enlisted Flyer Ranch Hand 145 14.23 0.13 •• 0.783 
Comparison 182 14.10 

Enlisted Ranch Hand 373 13.81 0.17 •• 0.528 
Groundcrew ComEarison 560 13.64 

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

(.e)MODEL2: RAN'CHHANDS-INlTIALDIOXIN':'UNADJUSTED .' "'.. . .. ' .. , • 
. initial DioXlnt:a~rrS),lmmaryS"!t!S#9' ." ." .' '.' I·· .', .... A~ysis ,I,t~tsfor Log,~tia\p!oxln)' 

-.-. . .'. ••. . .....• , '.. ". . ". 'Slope. . .', . , 
lnItial Dioxin' n'" ,. Mean' Adj. Mean" ' > R' (Std. Error)' .p-Value 

Low 156 13.08 12.94 0.084 0.066 (0.022) 0.003 

Medium 

High 

160 

156 

13.69 
14.59 

, Transformed from square root scale. 

13.68 

14.75 

b Adjusted for percent body fat at the time of the blood measurement of dioxin. 
, Slope and standard error based on square root of free testosterone versus log2 (initial dioxin). 

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

T"ble 16·26. Analysis of Free Testosterone (pg/ml) (Continuous) (Continued) 

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

Initial Dioxin Category Summary Statistics Analysis~esQlts for Log, (milial Dioxin) 

Initial Dioxin 

Low 
Medium 
High 

n 

156 
159 
156 

Adj. Mean' 

13.42 
13.61 
13.61 

R' 
0.240 

Adj. Slope 
(Std. Error)' 

-0.008 (0.024) 

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

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

.!"Value 

0.742 

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

Dioxin Category n Mean- Adj. Mean" 
vs. Comparisons 

(95% CJ.)' p-Valued 

Comparison 1,189 13.93 13.95 

Background RH 372 14.24 13.85 -0.10 •• 0.703 
LowRH 234 13.11 13.23 -0.72 •• 0.022 
High RH 238 14.46 14.85 0.90·· 0.006 
Low plus High RH 472 13.78 14.03 0.08·· 0.745 

• Tr<lnsformed 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 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. 

(f) MODEL.3: RANCHHANDSANDCOMPA~ONS~YJ)IOXIN CATEGOIW - ADJIJSTED 

. Dioxin Category . n Adj.I'1"l"" 

Difference <)r Adj. Mean 
vs. CompariSons 

(95% C.p· p-Valut' 

Comparison 1,189 13.80 

Background RH 370 13.98 0.18·· 0.459 
LowRH 234 13.50 -0.30·· 0.315 
HighRH 237 13.94 0.14·· 0.643 
Low plus High RH 471 13.72 -G.08 .. 0.735 

• 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 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 16-26. Analysis of Free Testosterone (pg/ml) (Continuous) (Continued) 

(g) MODEL4:R.ANCH HANDS - 1987 DIOXIN - UNADJUSTED 

1987 Dioxin q,~gory Summary Statistics 

~987Dioxln 

Low 
Medium 
High 

n 

281 
281 
282 

14.56 
13.17 
14.23 

0.001 

Slope 
(Sid. Error)b 

-0.010 (0.015) 

, Transformed from square root scale. 
b Slope and standard error based on square root of free testosterone versus log, (1987 dioxin + I). 

Note: Low = 5.7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt. 

(h) MODEL 4:R.ANCH HANDS - 1987 DIOXIN - ADJUSTED .. ... ; . . " . 

.' 

c.p-Value 

0.489 

. ' 'l987Dioxln()aIe!l0ry,surnmary Sta\lSllcs AnalySis Results for Log, {1987DIOxln + 1) 
. . ;.... ; . . . Adjusted Slor 

1987 Dioxin·· n Adj. Mean' R' (Std. Error) '. p-Value 

Low 279' 14.49 0.234 -0.029 (0.016) 0.066 
Medium 281 13.65 
High 281 13.66 

, Transformed from square root scale. 
b Slope and standard error based on square root of free testosterone versus log, (1987 dioxin + I). 

Note: Low = 5.7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt. 

A significant association was seen between free testosterone and initial dioxin in the unadjusted Model 2 
analysis (Table 16-26(c): slope=O.066, p=O.OO3). The adjusted analysis results were nonsignificant 
(Table 16-26(d): p=O.742). 

The unadjusted Model 3 analysis of free testosterone in its continuous form revealed two significant 
contrasts: Ranch Hands in the low dioxin category versns Comparisons and Ranch Hands in the high 
dioxin category versus Comparisons (Table 16-26(e): difference of means=,-o.72 pg/ml, p=O.022; 
difference of means=O.90 pg/ml, p=O.006, respectively). The adjusted analysis did not reveal any 
significant contrasts (Table 16-26(f): p>0.31 for each "ontrasl). 

The unadjusted Model 4 analysis did not reveal any significant relation between 1987 dioxin and free 
testosterone in its continuous form (Table 16-26(g): p=,O.489). After covariate adjustment, a marginally 
significant inverse relation between 1987 dioxin and mean free testosterone level was seen (Table 
16-26(h): adjusted slope=-O.029, p=O.066). The adjusted mean free testosterone levels in the low, 
medium, and high 1987 dioxin categories were 14.49 pg/ml, 13.65 pg/ml, and 13.66 pg/ml, respectively. 

16.2,2.3.19 Free Testosterone (Discrete) 

) 

The unadjusted and adjusted Model 1 analyses did not reveal a significant overall group difference 
between Ranch Hands and Comparisons (Table 16-27(a,b): p>O.81 for both analyses). In each of the 
unadjusted and adjusted analyses, stratifying by occupation revealed a marginally significant difference < ... _',')' 
between Ranch Hands and Comparisons in the enlisted flyer stratum (Table 16-27(a,b): Est. RR=7.76, 
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c) 

p,=0.059; Adj. RR=6.41, p=0.091, respectively). The percentage of low free testosterone values for the 
Ranch Hand enlisted flyers was 4.1 versus 0.5 percent for Comparison enlisted flyers. 

Table 16-27. Analysis of Free Testosterone (Discrete) 

(a) MODEL 1: RAN~H HANI>S VS. COMPARISONS - UNADJUSTED 

Occupational Number(%) Est. Relative Risk 
Category . Group n Low (!)S%.C.L) 

All Ranch Hand 850 15 (1.8) 1.08 (0.55,2.13) 
Comparison 1,227 20 (1.6) 

Officer Ranch Hand 330 7 (2.1) 1.03 (0.39,2.73) 
Comparison 485 10(2.1) 

Enlisted Flyer Ranch Hand 146 6 (4.1) 7.76 (0.92,65.18) 
Comparison 182 I (0.5) 

Enlisted Ranch Hand 374 2 (0.5) 0.33 (0.07,1.53) 
Groundcrew Comparison 560 9 (1.6) 

(b) MODELl:. RANCH HANDS VS. COMPARISONS - ADJUSTED 

Occupational CatllgOry 

All 

Officer 
Enlisted Flyer 
Enlisted Groundcrew 

Adjusted ReJative Risk 
(<)5% C.L) 

1.09 (0.54,2.19) 

1.06 (0.39,2.90) 
6.41 (0.74,55.13) 
0.37 (0.08,1.76) 

(,,) MODEL 2: RANCH HANDS-lNlTlAL.D10XIN - UN..wJUSTED 
• 

p-Yalue 

0.812 

0.911 
0.091 
0.210 

p-Yalue 

0.815 

0.954 

0.059 

0.157 

Initlal,l>jnalIlCategorySu~ "'lIIti.tles .' 'Analy~ ~e$ults for ~1!2 (lnitlaiDioxln)' 
. .' . Nuniber(%) 

(.udal Dioxin .' n . . . Low .' 

Low 156 5 (3.2) 0.46 (0.21,0.98) 0.019 
Medium 160 4 (2.5) 
High 156 0 (0.0) 

• 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 -INl'l'lAL DIOXIN - ADJUSTED 

AnalYsis Results for Log,(lnltial Dioxin) 
Adjusted Relative Risk 

(9s%C.L)· D 

471 0.41 (0.14,1.18) 

• Relative risk for a twofold increase in initial dioxin. 

p-Value 

0.051 

Note: Results are not adjusted for occupation because of the sparse number of participants with a low free 
testosterone level. 
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Table 16-27. Analysis of Free Testosterone (Discrete) (Continued) 

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

Number(%) Est. Relative Risk 
Dioxin Category n Low (95% C.L)" 

Comparison 1,189 20 (1.7) 

Background RH 372 5 (1.3) 0.94 (0.35,2.55) 
LowRH 234 8 (3.4) 1.95 (0.84,4.52) 
HighRH 238 1 (0.4) 0.21 (0.03,1.57) 
Low plus High RH 472 9 (1.9) 0.63 (0.20,1.99) 

'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 

0.906 
0.120 
0.128 
0.431 

(t)MODEL 3: RANCH HANDS AND COMPARISONS BYDIOXIN CATEGORY - ADJUSTED 

Al\justediReJative Risk 
Dioxin Category n (95% C.I.)' 

Comparison 1,189 

Background RH 370 0.88 (0.32,2.46) 
LowRH 234 1.38 (0.57,3.35) 
High RH 237 0.28 (0.04,2.21) 
Low Elus Hi!\h RH 471 0.62 (0.19,2.01) 

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. 

p-VaJue 

0.811 
0.470 
0.227 
0.424 

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

1987Dioxln '. •. n 

Low 281 
Medium 281 
High 282 

. Number(%) 
'. <Low' . 

2 (0.7) 
9 (3.2) 
3 (1.1) 

• Relative risk for a twofold increase in 1987 dioxin. 

0.94 (0.65,1.36) 

Note: Low = $7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt. 
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Table 16-27. Analysis of Free Testosterone (Discrete) (Continued) 

(h) MODEL4:RANCH HANDS -1987 DIOXIN - ADJUS'l'1ID 

n 

841 

Analysis Results for Log, (1987 Dioxin + 1) 
Adj\lSledRelative Risk 

(95% C.L)' 

0.94 (0.52,1.70) 

, Relative risk for a twofold increase in 1987 dioxin. 

p-Value 

0.835 

Both the unadjusted and adjusted Model 2 analyses revealed significant relations between initial dioxin 
and free testosterone (Table 16-27(c,d): Est RR=0.46, p=0.(119; Adj. RR=O.41, p=0.051, respectively). 
The percentages of low free testosterone values within the low, medium, and high initial dioxin categories 
were 3.2, 2.5, and 0.0, respectively. 

The unadjusted and adjusted Models 3 and 4 analyses were nonsignificant (Table 16-27(e-h): p<':0.12 for 
each analysis). 

16.2.2.3.20 Estradiol (Continuous) 

Unadjusted and adjusted Modell analyses of estradiol in its continuous form did not reveal significant 
overall group differences between Ranch Hands and Comparisons (Table 16-28(a,b): p>038 for each 
analysis). After stratifying by occupation, a significant difference was seen between Ranch Hand officers 
and Comparison officers in both the unadjusted and adjusted analyses (Table 16-28(a,b): difference of 
means=-3.43 pglml, p=0.003, for unadjusted; difference of adjusted means=-3.55 pglml, p=0.003, for 
adjusted). The adjusted mean estradiol value for Ranch Hand officers was 40.35 pglml versus a mean 
value of 43.90 pglml for Comparison officers. 

Table 16-28. Analysis of Estradiol (pg/ml) (Continuous) 

(a) MPDEL l:-RANCHBANns VS.COMPA~ISOI'!S-UNA(DJ1JSTJi:D· 
Oc:c1ipatiooal . 

Gro!1P 
DifferenCe~r.M_ 

Cl!~Q' n (!)S%C;I.)' p-Value' 

All Ranch Hand 870 40.06 -0.57 -- 0.434 
Comparison 1,251 40.63 

Officer Ranch Hand 341 38.38 -3.43 -- 0.003 
Comparison 494 41.81 

Enlisted Flyer Ranch Hand 151 42.87 2.17 -- 0.238 
Comparison 187 40.70 

Enlisted Ranch Hand 378 40.49 0.89 -- 0.418 
Groundcrew Comparison 570 39.60 

'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 16-28. Analysis of Estradiol (pg/ml) (Continuous) (Continued) 

(b) MODEL 1: RANCH HANDS VS. COMPARISONS -ADJVSTijD 
Occupational Acljlisled 'Difference of Adj. Means 

Category Group n Mean* (95% C.I.)" p-Value' 
All Ranch Hand 870 42.18 --{).65 -- 0.384 

Comparison 1,251 42.83 

Officer Ranch Hand 341 40..35 -3.55 -- 0..0.03 
Comparison 494 43 . .90. 

Enlisted Flyer Ranch Hand 151 44 .. 77 2.21 -- 0..241 
Comparison 187 42 . .56 

Enlisted Ranch Hand 378 42 . .26 0..89 -- 0..427 
Groundcrew ComEarison 570. 41.37 

, 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. 

(c) MODEL 2:RA.NCH HANDS - INlTW, DIOXIN - uNADJUSTED 
InItial'Dioxin'Cstegory SlIlllDla'ry Statistics . . Analrlisllesullstor Log, (Initial.J>ioxin) • 

. '.' .. ...... ... . 

Initial Dioxin n· Mean' Adj. Mean" 
.' Slop., .' .' . . .' 
R' (Std. Error)' p-Value 

Low 160. 38.37 38.41 0..007 0..084 (0..049) 0.087 
Medium 162 42.23 42.24 
High 160. 41.37 41.32 

, Transformed from square root scale. 
b Adjusted for percent body fat at the time of the blood measurement of dioxin. 
, Slope and standard error based on square root of estradiol versus log, (initial dioxin). 

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

(d)MOn1!:L 2: RANCH HANDS -"INITlAI,DIOXlN -,ADJUSTED . . ....• •.... . ..• 

p-Value 
'.' ... ' ...• .' ...• AcIj. Slope 

InitiaiDi<!xin .. n . l\.cIj; Mean' R'.. . . . (Std .. Error)b 

Low 160 40..16 0..0.19 0..046 (0..0.57) 0..423 
Medium 162 42.95 
High 160 41.36 

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

Note: Low = 27-63 ppt; Medium = >63-152 ppt; High = >152 ppt. 
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Table 16-28. Analysis of Estradiol (pg/ml) (Continuous) (Continued) 

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

Dill'erence of Adj. Mean 

Dioxin Qitegory n Mean" Adj.M.ean" 
vs.Comparisons 

(95% C.l.), p-Valued 

Comparison 1,213 40.69 40.68 

Background RH 381 39.50 39.71 -0.97 -- 0.323 
LowRH 239 39.65 39.58 -1.10 -- 0.350 
HighRH 243 41.64 41.43 0.75 -- 0.523 
Low plus High RH 482 40.65 40.51 -0.17-- 0.852 

, 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. 

(I) MODEL 3: RANCH llANDS AND COMPARISON8.l}YDlOXIN CATEGORY- ADJUSTED 
DltTereru:e·of Adj, Mean 

Ui9",n ~ategory n Adj.Meana 
vs. Comparisons 

(95!J1>C.L)b p-Value' 

Comparison 1,213 42.96 

Background RH 381 41.76 -1.20 -- 0.241 
LowRH 239 41.51 -1.45 .. 0.231 
HighRH 243 44.13 1.17 -- 0.347 
Low plus High RH 482 42.82 -0.14 -- 0.888 

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. 

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 16-28. Analysis of Estradiol (pg/ml) (Continuous) (Continued) 

(g) MODEL 4: RANCH .HANDS-1987 DIOXIN - UNAl>JUSTED ... 

1987 DioxinCategary SUlnmary StatiSlies Analysis Results far Log, (1987 Dioxin +1) 

1987 Dio~in n . Mean-
Low 288 39.14 
Medium 287 39.72 
High 288 41.57 

. R' 
0.002 

Adjusted SI0r' 
(Std. Error) 
0.039 (0.031) 

, Transformed from square root scale. 
b Slope and standard error based on square root of estradiol versus log, (1987 dioxin + I). 

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

(h) MODEL 4: RANCH HANDS -1987 DIOXlN - Al>;JUSmD 

p-Value 

0.212 

1987 Dioxin CategarySulnmary Stati$lies Ami1yslsResultsfar ,Log, (1987 Diaxin + 1) . 
.. . 

1987 Dioxin n . . 

Low 
Medium 
High 

288 
287 
288 

Adj •. Meana 

42.60 
42.42 
44.00 

0.017 

AdjilStedSlo' . 
(Std. Erior)r' 

0.019 (0.036) 

, Transformed from square root scale. 
b Slope and standard error based on square root of estradiol versus log, (1987 dioxin + I). 

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

p-Value 

0.599 

The unadjusted Model 2 analysis revealed a marginally significant positive association between estradiol 
in its continuous form and initial dioxin (Table 16-28(c): slope=0.084, p=0.087). After adjusting for 
covariates, the results became nonsignificant (Table 16·28(d): p=O.423). 

Unadjusted and adjusted analyses for Models 3 and 4 were nonsignificant (Table 16-28(e-h): p>0.21 for 
each analysis). 

16.2.2.3.21 Estradiol (Discrete) 

The unadjusted and adjusted Modell analyses of estradiol in its discrete form did not reveal a significant 
difference between Ranch Hands and Comparisons (Table 16-29(a,b): p:2:0.l2 for each contrast). 

Table 16-29. Analysis of Estradiol (Discrete) 

(a) MODEL 1:. RANCHIL,\NDS VS.COMPARISpNS-.UNAl>JUSTED 
O<:Clipadonal Number(%) Est. Relative Risk 

Category ··Groqp n Jljgb :(95% c.I.) p-Value 
All Ranch Hand 870 236 (27.1) 0.96 (0.79,1.16) 0.666 

Comparison 1,251 350(28.0) 

Officer Ranch Hand 341 80 (23.5) 0.78 (0.57,1.08) 0.131 
Comparison 494 139 (28.1) 

Enlisted Flyer Ranch Hand 151 44 (29.1) 0.89 (0.56,1.42) 0.632 
Comparison 187 59 (31.6) 

Enlisted Ranch Hand 378 112 (29.6) 1.16 (0.87,1.55) 0.319 
Groundcrew ComEarison 570 152 (26.7) 
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Table 16-29. Analysis of Estradiol (Discrete) (Continued) 

(b) .MODEL l:RANCHHANDSVS.COMP ARISONS - ADJUSTED 

O<:cupatlona! Category 
All 

Officer 
Enlisted Flyer 
Enlisted Groundcrew 

AdjuSted Relat!ve Risk 
(95% C.I.) 

0.95 (0.78,1.16) 

0.78 (0.56,1.07) 
0.89 (0.56,1.42) 
1.16 (0.87,1.55) 

(e) M()DEL 2: RANCH HANDS -INITIAL DIOXIN-UNADJlJSTED 

p-Value 

0.619 

0.120 
0.616 
0.312 

initial, Dio~inCategory SUmmary S(!I#stics .,' '. ". AJ\alysis Results lor I,;og, (Initial Dioxin)a 

initial Dioxin 
..... ....... Number ('k) Estimated .Relative Risk 

n . High . (95%C.I.)b 

Low 160 33 (20.6) 1.17 (1.00,1.36) 
Medium 
High 

162 52(32.1) 
160 47(29.4) 

, 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: RANCHHANDS-INITlALDlOXIN - ADJUSTED . 

Analysis R ........ for Log" (Initial Dioxin) 
AdjuSted'R~v. Risk . 

n (95'kC.I.)~ 

482 1.12 (0.94,1.33) 

, Relative risk for a twofold increase in initial dioxin. 

NUmber(%) ESt. ReJativeltisk 
'D.i~iDCategOry n .. High! . (95~ c.J.)a' 

Comparison 1,213 343 (28.3) 

Background RH 381 102 (26.8) 0.96 (0.74,1.25) 
LowRH 239 59 (24.7) 0.82 (0.60,1.13) 
High RH 243 73 (30.0) 1.05 (0.78,1.43) 
Low plus High RH 482 132 (27.4) 0.93 (0.74,1.18) 

'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 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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p-Value 
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p-Value 
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p-Vjdue 

0.774 
0.234 
0.731 
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Table 16-29. Analysis of Estradiol (D/screte) (Continued) 

(0 MODEL 3: RANCHHANDS ANDCOl\fPARISONS BYD;IOXIN CATEGORY - ADJUSTED 

AdjuswdRelative Risk 
Dioll;in Category n (95% C.I.)' 

Comparison 1,213 

Background RH 381 0.97 (0.75,1.27) 
LowRH 239 0.79 (0.57,1.09) 
HighRH 243 1.05 (0.77,1.44) 
Low plus High RH 482 0.91 (0.72,1.16) 

• 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. 

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

p-Value 

0.842 
0.155 
0.757 
0.460 

• 1987 Dio~n Category Summary statistics Anld~Sis Results for Log, (1987 Dioxin + 1) 
.' Number(%) 

1987Di~n n HIgh 
E.tiiniltedRelativeRisk 

(95% C.L)' 

Low 
Medium 
High 

288 
287 
288 

79 (27.4) 
69 (24.0) 
86 (29.9) 

1.04 (0.94,1.15) 

• Relative risk for a twofold increase in 1987 dioxin. 

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

n 

863 

~.Resu1tsf~rLol~(1987DiOxin+ 1) 
Adjus!lld'Retati'eRisk . 

(9$%C.I.)' . 

0.99 (0.89,1.12) 

• Relative risk for a twofold increase in 1987 dioxin. 

p-Vlllue 

0.430 

p-Villue 

0.926 

A significant relation was seen between estradiol and initial dioxin in the unadjusted Model 2 analysis 
(Table 16-29( c): Est. RR= 1.17, p=0.045). After adjusting for covariates, the results became 
nonsignificant (Table 16-29(d): p=0.213). 

Unadjusted and adjusted analyses for Models 3 and 4 were nonsignificant Cfable 13-29(e-h): p>0.15 for 
each analysis). 

16.2.2.3.22 LH (Continuous) 

: ) 

The unadjusted and adjusted analysis of LH did not show a significant relation with dioxin in Models I) 
through 3 (Table 16-30(a-f): p>O.l3 for each analysis).·j 
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Table 16-30. Analysis of LH (mlU/ml) (Continuous) 

(a) MODEL 1: RANCH HANDS VS. COMJ.>ARlSONS - UNADJUSTED 
Occupational DilTerence of Means 

Category Group n Meana (95% C.I.)b p-Value' 
All Ranch Hand 870 3.86 0.00 -- 0.979 

Comparison 1,251 3.86 

Officer Ranch Hand 341 4.09 0.27 -. 0.131 
Comparison 494 3.82 

Enlisted Flyer Ranch Hand 151 3.67 -0.34 -- 0.194 
Comparison 187 4.02 

Enlisted Ranch Hand 378 3.74 -0.11 -- 0.491 
Groundcrew Comparison 570 3.85 

, 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. 

(b) MODEL 1: RANCH HANDS VS. COMPARISONS -,ADJUSTED 
O<;;:upatioDal' . Adjusted DilTerimce of Adj. Means 

Category Group u Mean' (95% c.I.)b p-Value' 

All Ranch Hand 870 3.84 -0.01-· 0.955 
Comparison 1,251 3.85 

Officer Ranch Hand 341 3.85 0.22·- 0.185 
Comparison 494 3.63 

Enlisted Flyer Ranch Hand lSI 3.55 -0.37 -. 0.147 
Comparison 187 3.92 

Enlisted Ranch Hand 378 4.03 -0.08 -- 0.650 
Groundcrew Comparison 570 4.10 

, Transformed from natural logarithm scale. 
b Difference of means after transformation to original scale; confidrmce 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 seal". 

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

" "">,, Slope '," 
lnitilll DI<\l(in ",' .....•.•. n ': M.eana Adj. Mean" • ,R' . (Std. Error)' p-Valoe 

Low 160 3.84 3.84 0.001 -0.016 (0.023) 0.496 
Medium 162 3.82 3.82 
High 160 3.66 3.65 

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

Note: Low = 27-63 ppt; Medium = >63-152 ppt; High = >152 ppt. 
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Table 16-30. Analysis of LH (mlU/ml) (Continuous) (Continued) 

(d)MODEL2: RANCHHANDS-INlTlALDIOXIN-·ADJUSTED .. . .. 
Initial Dioxin Ca!egnrySunuiiary Stalistics . . Analysis RtsultstorLog, (InitialUioxin) 

IQitial Dioxin n Adj.Mean* 

Low 160 3.65 
Medium 162 3.67 
High 160 3.56 

, Transformed from natural logarithm scale. 

R' 
0.014 

Adj. Slope 
(Std. Error)" 

-0.008 (0.027) 

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

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

p-Value 

0.755 

(e) MODEL 3: RANCH HANDS ANDCOMPARJSONS BY DIOXINCATEGOltY- UNADJUSTED 
Differen<e of Adj. Mean 

Dioxin Category Adj. Meanab 
.s. Comparisons 

p-Valued D Meana, ~S%.CJ.)· 

Comparison 1,213 3.85 3.85 

Background RH 381 4.04 4.01 0.16 -- 0.264 
LowRH 239 3.82 3.83 -0.02-- 0.900 
HighRH 243 3.72 3.74 -O.ll -- 0.504 
Low plus High RH 482 3.77 3.78 -0.07 -- 0.601 

, Transformed from nalurallogarilhm scale. 
b Adjusled for percenl body fal al the time of the blood measurement of dioxin. 
e Difference of means after Iransformation 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 nalurallogarithm 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 16-30. Analysis of LH (mlU/ml) (Continuous) (ContInued) 

(I) MO))EL 3: RANCH HANDS AN)) COMPARISONS BY DIOXIN CATEGORY- ADJUSTED 
Oifference of Adj. Mean 

Dioxin Category n Adj. Mean' 
vo. Comparisons 

(95% C.I.)' p-VaJue' 
Comparison 1,213 3.84 

Background RH 381 4.00 0.16 -- 0.281 
LowRH 239 3.73 -0.11 -- 0.479 
HighRH 243 3.81 -0.03 -- 0.839 
Low plus High RH 482 3.77 -0.07 -- 0.553 

, 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 5 IO ppt. 
Background (Ranch Hand): 1987 Dioxin 5 IO ppt. 
Low (Ranch Hand): 1987 Dioxin> 10 ppt, 10 ppt < Initial Dioxin 594 ppt. 
High (Ranch Hand): 1987 Dioxin> IO ppt, Initial Dioxin> 94 ppt. 

(g) MODEL 4: RANCH HANDS - .1987 DIOXIN - UNADJUSTltD 
1987 Dioxin Category Summary Statistics AoaJ:ySis Results for Log, (1987 Dioxin +1) 

, 

1987 Oioxin n Mean' 
Low 
Medium 
High 

288 
287 
288 

, Transformed from natural logarithm scale. 

4.15 
3.75 
3.77 

, ,,' , 

Adjusted Sior 
, (StcI.Error) 

0.005 -0.030 (0.015) 

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

Note: Low = 57.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt. 

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

p-Value 

0.042 

, 1987 Oio~nCat!!gorySillnmpry StatiStics' I, ,', A!IaI:ySIs'Results for L<!g. (1987Dlotdn + 1) 

, , Adjusted810r 
19870ioxin,<n Adj.Me;m' .R' ' (Sta;Error) , p-VaJue 

Low 288 4.13 0.034 -0.024 (0.017) 0.149 
Medium 287 3.67 
High 288 3.87 

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

Note: Low = 57.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt. 
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