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

Rt MODEL 3 RANCH HM\IDS AND COMPARISONS BY I)IOXIN CATEGORY - ADJ USTED

'; -ir‘r{lJiq#i,ﬁs:_mgofyf-*-: S—_

Difference of Aglj Menn

“ws, Comparisons:

CO5% CLF p-Value®

Comparison - 1200 103.8

Background RH 377 102.8 ~1.0 -- 0418
Low RH 235 102.9 09 - 0.551
High RH 240 106.3 25 - 0.106
Low plus High RH 475 104.6 0.8 -- 0.482

* 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,
¢ 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.

Slo _____ ” a
Low 288 97.8 0.019 0.020 (0.005) <0.001
Medium 286 101.6
High 287 104.6

* Transformed from natural logarithm scale.

® Slope and standard error based on natural logarithm of fasting glucose versus log; (1987 dioxin + 1).

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

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

= AD.IUSTED

: lysis kgsults Ior L&g; (1987 Dmxin *: 1)

1987 Dioxm Cawgory Summary Statistics

SR i --;Adjustedsaoge "
1987 Dmxin 5 ‘""n-'.-t e T (Sid, Error) p—VaEue
Low 284 0.082 ~ 0.018 (0.006) ©0.002
Medium 285
_High 283

'I ransformed from natural logarithm scale.

® Slope and standard error based on natural logarithm of fasting glucose versus log; (1987 dioxin + 1}.

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 form and 1987 dioxin (Table 16-14(g,h): slope==0.020, p<0.001, for the
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unadjusted analysis; adjusted slope=0.018, p=(0.002, for the adjusted analysis). The adjusted mean fasting
glucose values in the low, medium, and high 1987 dioxin categories were 101.0 mg/dl, 102.7 mg/dl, and
107.2 mg/dl, 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>0.52 for each analysis).

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

{a) MODEL 1+ RANCH HANDS VS, COMPARISONS UNADJUSTED

Occupational . ST - Number (%) : R -Est. Relative Rxsk N R
‘Category ’Group Um0 Higheo o (95% C. Ly “p=Value'

All Ranch Hand 868 152 (17.5) 1,04 (0.83,1.31) - 0.741
Comparison 1,250 212 (17.0)

Officer Ranch Hand 339 56 (16.5) 1.11(0.76,1.61) 0.603
Comparison 494 75(15.2)

Enlisted Flyer =~ Ranch Hand 151 29(19.2) 1.00 (0.38,1.72) 0.991
Comparison 187 36 (19.3)

Enlisted Ranch Hand 378 67 (17.7) 1.00(0.71,1.40) 0.992

Groundcrew Comparison 569 101 {17.8)

(b) MODEL 1= RA R

Occnpatioml Camgory

CipeValue o

All 1 07 (0 84 1.37) 0.562
Officer 1.11 (0.75,1.64) 0.611
Enlisted Flyer 0.90 (0.50,1.60) 0.712
Enlisted Groundcrew 1.12 (0.78,1.61) 0.526

;;Ana!ysis Results for. Log; {Iniual Dioxin)" ;;;; T

' Hnitial Dioxin -

Number (%} -

-'Es‘tiixﬁtéd' Relative Risk

Low 159 29 (18 2) 1.13 (0.95,1.34) ' 0.172
Medium 161 35217
_High 160 38 (23.8)

* 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; Medivm = >63-152 ppt; High = >152 ppt.
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Table 16-15. Analysls of Fasting Glucose (Discrete) (Continued)

(d) MODEL2 RANCH HANDS INITIALDIOXE ADJUSTED

Analys:s Results i'or Log, (Initlal D;oxin)

ok Adjusteﬁ Relative Risk - ST T e
S S95% CLY o cpeNalue o
473 1.31 (1.06,1.62) 0.013

? Relative risk for a twofold increase in initial dioxin.

(¢) MODEL 3: RANCH HANDS AND.COMPARISONS BY DIOXIN CATEGORY ~ UNADJUS';‘ED R

et Cotmgory 1

L n i .:. ) fE > .
Comparison 1,212 203 (16.7)
Background RH 381 48 (12.6) 0.89 (0.63,1.26) 0.517
Low RH 238 44 (18.5) 1.07 (0.73,1.56) 0.721
High RH 242 58(24.0) 1.35(0.95,1.91) 0.097
Low plus High RH 480 102 (21.3) 1.20(0.91,1.59) 0.200

* Relative risk and confidence interval relative to Comparisons.
® 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.

.- 5_”(95%(31)1 R

Comparison 1,200

Background RH 377 0.91 (0.63,1.31) 0.609
Low RH 235 1.03 (0.70,1.53) 0.877
High RH 240 1.4 (0.99.2.11) 0.056
Low plus High RH 475 122 (0.91,1.64) 0.178

* Relative risk and confidence interval relative to Comparisons.

Note: RH = Ranch Hand.

Comparison: 1987 Dioxin < 10 ppt.

Background (Ranch Hand): 1987 Dioxin < 10 ppt.
Low (Ranch Hand): 1987 Dioxin > 10 ppt, 10 ppt < Initial Dioxin < 94 ppt.
High (Ranch Hand): 1987 Dioxin > 10 ppt, Initial Dioxin > 94 ppt.
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Table 16-15. Analysis of Fasting Glucose (Dlscrete) (Continued)

{g) MODEL 4. RANCH HANDS ~ 1987 DIOXIN - UNADJUSTED

198'7 D:oxm Category Summary Statistics R Analy’sm Results for Log; (1987 I)mxm + l)
ceds - Number: (%) - Estxmated Relative: R:sk R o
]987 DIOXH! R n L ngh .:.:_ v (95% CI }n : :,f, L wvﬂue .
Low 288 34 (11.8) i.25(1.11,1.41) <0.001
Medium 286 51 (17.8)
_High 287 65 (22.6)

* Relative risk for a twofold increase in 1987 dioxin.

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

(h): M()DEL 4: RANCH HANI)S 1987 DIOXIN - ADJ USTED

------- e .'Analyms Rmus for Log, (1987 e, e 1; D
i Adjusted Relative Rxsk
1. 25 (1 08 I 46)

® Relative risk for a twofold increase in 1987 dioxin.

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=0.172). After adjusting for
covariates, the results became significant (Table 16-15(b): Adj. RR=1.31, p=0.013). 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<0.001; 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 11.8, 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 mg/dl, p=0.053, for the unadjusted analysis; difference of adjusted means=3.5 mg/dl, p=0.086,
for the adjusted analysis). The adjusted mean 2-hour postprandial glucose level for Ranch Hand officers
was 103.0 mg/dl versus 99.5 mg/dl for Comparison officers.
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Table 16-16. Analysis of 2-Hour Postprandial Glucose (mg/di) (Continuous)

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

" Occapational . - o L R S Dlﬂ'erenceofMenm S

Category - Group . . ' tn-'-i;"ji' 3 ‘Mean" SR T esg Gy T fpé’VéiﬁeF'. .

All Ranch Hand 714 1052 0.3 -- 0.518
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 -35- 0.342
Comparison 146 111.3 .

Enlisted Ranch Hand 308 103.4 -23 - 0.274

Grounderew Comparison 458 105.8

* 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.

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

{b) MODEL 1: RANCH HANDS VS. CQMPARISONS ADJUSTED - .

Occnpauonai e Adjusied Duffereme of Adj Means S
Category “Group: SR L LU Mean® T (959 QLR O paViglue®

Al Ranch Hand 705 105.5 0.5 -- 0.702
Comparison 1,014 105.0

Officer Ranch Hand 283 103.0 35-- 0.086
Comparison 418 99.5

Enlisted Flyer = Ranch Hand 118 106.4 -29 .. 0.405
Comparison 142 1093

Enlisted Ranch Hand 304 106.0 -1.2-- (.563
Groundcrew Comparison 454 107.2

2 '] ransformed 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.
¢ P-value is based on difference of means on natural logarithm scale.

) MODELz- RANCH;;;" NDS = INITIAL DI

i ?tﬁiﬁal_bid#i}; ~

Tow 125 1074 1083 0076 000 0I5 0363
Medium 123 105.9 106.2
_High 121 107.4 106.2

* Transformed from natural logarithm scale.
® 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 log; (initial dioxin).

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

(d) MODEL 2: RANCH HANDS lNITIAL DIOX].N ADJUSTED

Imtml Dwxm Category Summary Statist:cs S Analysxs Resulis for Lng; {Imtial Dioxin)

Imtml Dmxm o m AQ; Mean = 'R’- et (Std Ermr)” B p-Value
Low 124 108.1 S 0139 0.003 (0.013) 0.832
Medium 119 106.7
High 121 110.3

* Transformed from natural logarithm scale.
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.

Ae) MODEL 3z RANCH HANDS AND COMPARISONS BY D[OXIN CATEGORY UNADJUSTED :

Diffeneme of Adj Mean

_-amoxin::ca_tego.r.y*r Cn T Mt AdMen® . O5BCLY p~Vn1ue"
Comparison 996 104.9 104.7
Background RH 342 103.6 105.3 0.6 -- 0.718
Low RH 186 1073 1071 24 - 0.296
High RH 183 106.5 104.5 -0.2 - 0.942
Low plus High RH 369 106.9 105.8 i1 0.521

'I ransformed from natural logarithm scale.
Ad_]usted 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.

¢ P-value is based on diffcrence 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 < Initiai Dioxin < 94 ppt.
High (Ranch Hand): 1987 Dioxin > 10 ppt, Initial Dioxin > 94 ppt.

16-61




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

(f) MODEL .3 RANCH HANDS AND COMPARISONS BY DIOXIN: CATEGORY ~ADJUSTED - g )
R PP R S o e Difference of Adj. Mean -
T "_:': N S s, Lt)mparisons PR
Dioxin Category - 7. me Adj’. Mean® " o (95% CI)® " peValue®
Comparison 987 105.1 o )
Background RH 338 106.1 1.0 -~ 0.585
Low RH 183 106.1 1.0 - 0.655
High RH 181 104.6 ~-0.5 -- 0.804
Low plus High RH 364 105.4 0.3 -- 0.900

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.

¢ 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) MOI)EL 4: RANCH HANDS ~1987. DIOXIN - UNADJUSTED

1987 Bloxin Categm:y Summary Stanshcs,, SRR RERRE Amlysis Resuits for Lag. {1987 DIOXIII +1)
. ) S!ope _____
Low 264 103 7 0.011 (0.007) 0.1 15
Medium 230 106.0
_High 217 106.5

2 Transformed from natural logarithm scale,
® 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.

(h) MODEL 4:

;_RANC!I HANDS - 198‘7 DIOXIN - ADIUSTED

Aaalysis Results !‘or Lagz (1937_Di0xin % 1)
S Adwsted Sloee
o (Std Error)” p«Vaiue
IOS 1 0.137 0.002 (0.008) 0.350
Medium 229 103.7
_High 213 105.3

* Transformed from natural logarithm scale. :
® 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>0.11 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 16-17(a,b): p>0.91 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=0.052). 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=0.11 for each contrast).

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

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

Occupational - - o o Number(%) . EstRelativeRisk
All Ranch Hand 714 113 (15.8) 1.01(0.77,1.31) 0.960
Comparison 1,023 161 (15.7)
Officer Ranch Hand 285 52(18.2) 1.51 (1.00,2.28) 0.052
Comparison 419 54 (12.9)
Enlisted Flyer  Ranch Hand 121 22(18.2) 0.82 (0.45,1.52) 0.534
Comparison 146 31(21.2)
Entisted Ranch Hand 308 39(12.7) 0.73 (0.48,1.11) 0.136
Groundcrew Comparison 458 76 (16.6)
(%) MODEL 1: RANCH HANDS VS. COMPARISONS - ADJUSTED -~~~
T KRRk T
. Occupational Category =i o L 98%CK) iino T pValee T
All 0.98 (0.75,1.30) 0.912
Officer 1.42 (0.92,2.20) 0.110
Enlisted Flyer 0.81 (0.43,1.54) 0.526
Enlisted Groundcrew 0.75 (0.48,1.16) 0.191

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

‘Tnitial Dioxin Category Summary Stafistics . | Analysis Reaults for Log, (irifial Diowinl®
mpaired : - ot SOs%CEY T pVale

Low 125 23 (18.4) 0.88 (0.71,1.10) 0.267
Medium 123 23 (18.7%
High 121 20 (16.5)

* Adjusted for percent body fat at the time of the blood measurement of dioxin.
® 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 2 RANCH HANDS INITIAL DIOXIN ADJUSIED

Ana!ys:s Results for Log, (Imhal Dioxin)

T AdjustedRelatweRnsk e il e gk
T 5% cL) ':5 Lo e R .-=p;\;§;u¢
364 .99 (0.76,1.29) (.940

? Relative risk for a twofold increase in initial dioxin,

(e) MODEL 3: RANCH HANDS AND_C@MPARISON‘S BY DIOXIN CATEGORY I}NADJUSTED N

- "Nuomber{%)

mo L Impaired

" Dioxin: Category :
( omparison 996 155 (15.6)
Background RH 342 47 (13.7) 0.98 (0.68,1.40) 0.906
Low RH 186 35(18.8) 1.27 (0.84,1.92) 0.260
High RH 183 31 (16.9) 1.00 (0.65,1.54) 0.999
Low plus High RH 369 66 (17.9) 1.13 (0.82,1.56) 0.468

. Relatwe risk and confidence interval relative to Comparisons.
® 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.

! CH: HANDS ANI) COMPARISON‘: BY DIOXIN CATEGORY ADJUSTED

o RSO A&j !steﬂlmaﬁve%sk e '5 B :
o Diox nCategory;' AT T ....(95% CILt ';: ol p-?Value
( ompanson 987
Background RH 338 0.94 (0.64,1.37) 0.729
Low RH 183 1.12 (0.73,1.72) 0.616
High RH 181 1.01 (0.64,1.60) 0.960
Low plus High RH 364 1.06 (0.76,1.49) 0.722

* Relative risk and confidence interval relative to Comparisons.

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

-{2) MODEL 4; RANCH HANDS 1987 DIOXIN UNADJUSTED

Anaiysns Results for Log,- {1987 Dmxm + 1}

1987 I)noxm Categary Snmry Statnstir.s L
“Number (%) EsumatedRelatlvemsk AV T
1987 Dloxin G e - Tmpaired | 9% CLY .' p~Value
Low 264 38 (14.4) 1.06 (0.92,1.22) 0.394
Medium 230 40 (17.4)
High 217 35(16.1)

* Relative risk for a twofold increase in 1987 dioxin.

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

(h) MODEL4 RANCH HANDS 1987 DIOXIN - ADJUSTED

Annlysus Resulzs for Log; (1987 Dmxin + 1)

e Adjustedkelaﬁ 'msk T R TR
e 95% CI) - - S e pvalue o

702 170 (0.91,1.33) N 0.332

? Relative risk for a twofold increase in 1987 dioxin.

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 analyses of fasting urinary glucose were nonsignificant
(Table 16-18(a—f): p>0.12 for each analysis).

Table 16-18. Analysis of Fasting Urinary Glucose

(@) MODEL | £ RANCH HANDS VS:: COMPARISONS UNADJUSTED

- Est. Relauve Risk

Occupational:_~- ; P e o Numbe SR S R
. Category .- " -1.;-Gmup SRt e Preteat B C95%CLy 20 peValug

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 11 (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 Comparison 569 33(5.8)
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Table 16-18. Analysis of Fasting Urinary Glucose (Continued)

.(b) MODEL 1: RANCH HANDSVS COMPARISDNS ADJUSTED S mlaonsmESel L )
g e G AdjustedRelahveRtsk it R ERRPR
"9¢¢"Paﬁon=l@atagorx- COS®RCL) . . pValue
All 0.98 (0.63,1.52 ) 0.924
Officer 1.40 (0.61,3.22) 0.432
Einlisted Flyer 1.13 (0.41,3.11) ' 0.816
Enlisted Groundcrew 0.77 (0.42,1.43) 0412

_ Iniual Dioxm Cawgory Snmmary Staﬁstms R R l ."sis Results for Logg (Initial D:oxin)“ R
B I T WM Number (%) Estimntzd Relatwe Risk - N
Imtml Bmxin DR T : “Present’ . .. L A95%CL I p-VaI_ue :
Low 139 ' 5(3.1) 1.19 (0.90,1.57) 0.220
Medium 161 13 (8.1)
High 160 9(5.6)

a Adjusted for percent body fat at the time of the blood measurement of dioxin.
® 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 INITIAL DIO«

m pValue

475 137 (090,1.79) | 0.173

 Relative risk for a twofold increase in initial dioxin.

(&) MODEL 3: RANCH _HANDS AND COMPARISONS BY moxm_ _, \'f,'frEGORY ~UNADJUSTED

Diomeategory : i

ER Presen 5% .C.-I«)"’ LT ..p-V?l!*e '
Comparison 1,212 51(4.2)
Background RH 381 7(1.8) 0.53 (0.24,1.19) 0.124
Low RH 238 9(3.8) 0.81 (0.38,1.70) 0.571
High RH 242 18 (7.4) 1.51 (0.85,2.69) 0.160
Low plus High RH 430 27 (5.6) 1,11 (0.66,1.85) 0.696

: Relatlve risk and confidence interval relative to Comparisons.
® 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.
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Table 16-18. Analysis of Fasting Urinary Glucose (Continued)

Ay MODEL 3: RANCH HANDS AND. COMPARISONS BY DIOXIN CATEGORY ~ADJUSTED .

R S Ad]l.IStEd REIatwe Risk . :
onxm Calegory TP | B (98% CLY - . - p-\’alue
(,ompanson 1,200
Background RH 377 0.63 (0.27,1.43) 0.265
Low RH 235 0.92 (0.43,1.97) 0.827
High RH 240 1.33 (0.71,2.49) 0.369
Low plus High RH 475 1.11 (0.65,1.89) 0,704

! 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 DIOXI'N UNADJUSTED

1987 Dioxm Categmy Summary Statlstics :. 1-. - Analysis Results for Logz (198’7 onxin + l)
L Number(%) Est;mated RelativeRisk . =~ -
1987Dioxin - fh'i-"f"- LT Present T 08 CIM e paValue
I_ow 288 3(1.0) 1.38 (1.12,1.71) 0.004
Medium 286 11 (3.8)
_Pﬁgh 287 20 (7.0}

* Relative risk for a twofold increase in 1987 dioxin.

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

(WY MODEL 4

COSHCLY T pvalge

852 147 (1.11,1 94) 0.006

* Relative risk for a twofold increase in 1987 dioxin.

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=0.004; 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 1 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 ghicose was greater for Ranch Hand officers (24.0%) than for Comparison officers (17.5%). The
adjusted Model 1 analysis revealed a significant difference between Ranch Hands and Comparisons
across all occupations and within the officer stratum (Table 16-19(b): Adj. RR=1.22, p=0.094;

Adj. RR=1.47, p=0.044, respectively). The presence of 2-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) M()DEL 1: 'RANCH/HANDS VS. COMPARIS@NS UNA’JUS‘EED
pationa Numher (%) s % Relative

U peValue

: '-:i--jcétpgory i " Group S present OBy
All “Ranch Hand 712 179 (25.1 ) 1.19 (0.95,1.50) 0.122
Comparison Lo21 224 (21.9) .
Officer Ranch Hand 283 68 (24.0) 1.49(1.03,2.17) 0.034
Comparison 418 73 (17.5)
Entisted Flyer  Ranch Hand 121 28 (23.1) 0.71 (0.41,1.24) 0.233
Comparison 145 43 (29.7
Enlisted Ranch Hand 308 83 (26.9) 1.20 (0.86,1.67) 0.291
Groundcrew Comparison 458 108 (23.6)

i.(b> MODEM RANCHHANBS_VS 'COMPARISONS ~ADJUSTED: . . . = =
| ,_djusiednemﬁvems C———

Oeeupanonal Category R o B
All 1.22 (0.97,1.53)
Officer 1.47 (1.01,2.14)
Enlisted Flyer 0.73 (0.42,1.28)
Einlisted Groundcrew 1.26 (0.90,1.76)

(95% (:.1.)"

4 Iﬂitialmoxm e

Tow 124 3 (27.4) 094 (0.78.1.14) 0.535
Medium 123 30 (24.4)
_High 121 30 (24.8)

! Ad_;usted for percent body fat at the time of the blood measurement of dioxin.
® 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 16-19. Analysis of 2-Hour Postprandial Urinary Glucose (Continued)

{(d) MODEL 2: RANCH HANDS INITIAL. DIOXIN -AD] USTED

Analyms Resull.s for Log, (lmual Dnoxin)

Ll AdJustedRelanveR:sk e T
363 0.94 (0.75,1.17) 0.585

* Relative risk for a twofold increase in initial dioxin.

{(¢) MODEL 3: RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY - UNADJUSTEI)_. .

LT S e R Numher(%) :_'_Est.RelahveRisk LT o
: Diomeategory o e Present w98 % CAF® ] p-Vaiue

Comparison 994 214 (21.5)

Background RH 341 85(24.9) 1.20 (0.90,1.60) 0.222

Low RH 185 52 (28.1) 1.43 (1.00,2.03) 0.050

High RH 183 42 (23.0) 1,10 (0.75,1.60) 0.636

Low plus High RH 368 04 (25.5) 1.25 (0.95,1.65) 0.118

Relatlve risk and confidence interval relative to Comparisons.
® 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.

Ad;uéted Rote Ris_k' o

k --‘Dmxm Category - -‘.ri : f: SO5HCAYN
Comparison 985
Background RH 337 1.32 (0.98,1.78) 0.072
LowRH 182 1.41 (0.98,2.02) 0.064
High RH 181 0.97 (0.66,1.44) 0.885
Low plus High RH 363 1.17 {0.88,1.56) 0.283

" Relative risk and confidence interval relative to Comparisons.

Note: RH = Ranch Hand.
Comparison: 1987 Dioxin < 10 ppt.
Background (Ranch Hand): 1987 Dioxin < 10 ppt.
Low (Ranch Hand): 1987 Dioxin > 10 ppt, 10 ppt < Initial Dioxin < 94 ppt.
High (Ranch Hand): 1987 Dioxin > 10 ppt, Initial Dioxin > 94 ppt.
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Table 16-19. Analysis of 2-Hour Postprandial Urinary Glucose (Continued)

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

1987 Dioxin Category Summary Statigties - - | . Analys;s Results fnr Logz {1987 Dzox.m+ 1y
_ L e Nnmber (%} Estxma@edkelative Risk - N ;
. 1987 Dloxm e Sirn. Present K . (95% C“L)' .;::-. p.'Vﬂllle :
Low 264 70 (26.5) 0.97 (0.86,1.10) 0.664
Medium 228 54 (23.7)
_High 217 55(25.3)

* Relative risk for a twofold increase in 1987 dioxin.

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

G\)MODEL& RANCHHANDS-—-1987D10XIN~ADIUSTED e
Annlyss ResultsforLogz (lmbioxin-;-l) T ey T —

700 0. 90 (O 78 1 03) 0.129

? Relative risk for a twofold increase in 1987 dioxin.

Both the unadjusted and adjusted Model 2 analyses were nonsignificant (Table 16-19(c,d): p>0.53 for
each analysis).

A significant difference between Ranch Hands in the low dioxin category and Comparisons was seen in
the unadjusted Model 3 analysis of 2-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(f): Adj. RR=1.32, p=0.072) and Ranch
Hands in the low dioxin category versus Comparisons {Table 16-19(f): Adj. RR=1.41, p=0.064). The
ptesence of 2-hour postprandial urinary glucose for Ranch Hands in the background 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—d): p20.17 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 pIU/ml, p=0.046). The mean serum insulin level for Ranch Hands in the low plus high
dioxin category was 52.35 ulU/ml versus 47.35 wWIU/mi for Comparisons. After adjusting for covariates,
the results became nonsignificant (Table 16-20(f): p>0.19 for each contrast).
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- Table 16-20. Analysis of Serum Insulin (WU/ml) (Continuous)

(a) MODEL 1: RANCH HANDS V8. COMPARISONS UNADJUSTED
OCWPaﬁOle S P R RO B:fferenmofMeans R
“Category - Group R R Mean ST (95% G o p-Value®

All Ranch Hand 714 47.95 0.03 -- 0.990
Comparison LO23 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 4949 -1.84 -- 0.574

Ciroundcrew Comparison 458 51.33

2 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.
¢ P-value is based on difference of means on natural logarithm scale.

() MODEL1:" RANCH KANDS VS C()MPARiSBNS ADJUSTED . L -
' djusted - DifferenceofAd,] Means. . v

Occupaﬁonai : i R _ PO
~Category - Group STt o L Mean® 95%CIL® < - p-Valwe®
All Ranch Hand 705 49.07 1.09 -- 0.562
. Comparison Lo14 47.99
( i 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.
® 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) MO:)EL_Z‘ RANCH HANDS - mrrm.moxm UNADJUSTED T N
3 ‘ ol A 'nesuusfornog,ammmoxin)b RN

Initial Dioxin® * "m0 - lean” - Adj:Mean™ || o RE - (Std.Etror)° L e Nalie
Low 125 52.55 54.14 0.092 0.020 (6.036) 0.571
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.
¢ 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.

16-71




Table 16-20. Analysis of Serum Insulin (ulU/ml} (Contlnuous) (Continued}

) F'MODELz ‘RANCH HANDS ~ INITIAL moxm ADJUSTED

Imtial D:oxm Category Summary Stat:stms o ';_ : Analys;s Resu!ts for Logz (Initial Dmxm)
AT SO el e e Adl Stope. PO
Iaitial I)mxm Ceme -‘A_dj.iMe_t_m_“' ' SRE T (S Error)" T ;p—Vai'ue :
Low 124 57.88 0.195 0.054 (0.040) 0.170
Medium 119 56.68
_High 121 67.03

* Transformed from natural logarithm scale.
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 ppL.

Dioxin Category Shom oo '::Mgan’i’:' .

Compaison 996 73 4735

Background RH 342 42.18 45.29 ~2.06 - 0.393
Low RH 186 52.51 51.97 4.62 - 0.157
High RH 183 57.01 52.74 539 - 0.105
Low plus High RH 369 54.70 52.35 5.00 - 0.046

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

¢ Difference of means after transformation to originat scale; confidence interval on difference of means not presented
because analysis was performed on natural logarithm scale.
4 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 16-20. Analysis of Serum Insulln (ulu/mi) (Continuous) (Continued)

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

Diffemnce of Adj. Mean
“vs. Comparisons

Diﬂﬂn'Caiéfgéryf:””-'; o AdMear' . @S%CAY  pValue

Comparison 987 47.57

Background RH 338 47.31 —0.26 -- 0914
Low RH 183 49.87 2.30 - 0.455
High RH 181 51.51 3.94 -~ 0.226
Low plus High RH 364 50.68 3.11 -- 0.195

2 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.
¢ P-value is based on difference of means on natural logarithm scale,

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

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

- 1987 I)ioxin‘ ""_ory Summary Staushm S _:.;,'" Analysis Results forLogz(ms‘? Dioxin ~¢»1)
1987 Dioxin om0 T :"'.:'i_Me}.h.-_.:f_ Gk ZQ' R e Error)"_ S pvalse
Low 264 © 41.18 0.025 0.100 (0.023) <0.001
Medium 230 49.71
High 217 56.76

* Transformed from natural logarithm scale.
b Slope and standard error based on natural logarithm of serum insulin versus log, (1987 dioxin + 1).

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

{h} MODEL 4,- RANCH HANDS = 1987 DlOXIN ADJUSTED i

A:Qalysis Resuits or Logz T3 Dmx;n ¥ 1)

1987 Dioxin Cate ory: Summary S(atlsﬁes
o e Adjusted Slo Be 2
198‘7 l}soxin IR RS TORE = (Std. Error) p—Value*:_ o
Low 260 0.235 0.026 (0.025) 0305
Medium 229
High 213

* Transformed from natural logarithm scale.
Siope and standard error based on natural logarithm of serum insulin versus log; (1987 dioxin + 1).

Note: Low =<7.9 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
form and 1987 dioxin (Table 16-20(g):. slope=0.100, p<0.001). The mean serum insulin levels in the
low, medium, and high 1987 dioxin categories were 41.18 pIU/ml, 49.71 plU/ml, and 56.76 ulU/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 1 and 2 did not show significant associations between dioxin
and serum insulin in its discrete form (Table 16-21(a—d): 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 Model 3 analysis of abnormally low serum
insulin Jevels revealed two marginally significant contrasts: Ranch Hands in the high dioxin category
versus Comparisons (Table 16-21(f): Adj. RR=0.55, p=0.081) and Ranch Hands in the low plus high
dioxin category versus Comparisons (Table 16-21(): Adj. RR=0.68, p=0.093). 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=1.16, p=0.008). The percentage of participants with
abnormally low serurn 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. Model 4
adjusted analyses showed no significant association between abnormal serum insulin levels and 1987
dioxin (p>0.58 for both contrasts).
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GL-91

L) o

p-Value.

1 Category . = Risk 95%-C.L) - p-Value

All Ranch Hand 714 86 (120) 334 (46.8) 294(41.2) | 0.85(0.62,1.15) 0.278 | 0.92(0.75,1.13) 0.443
Comparison 1,023 138(13.5) 453 (44.3) 432 (42.2)

Officer Ranch Hand 285 306(12.6) 137 (48.1) 112(393) | 0.76 (0.48,1.20) 0.235 1.08 (0.78,1.49) 0.655
Comparison 419 69 (16.5) 199 (47.5) 151 (36.0)

Enlisted Flyer Ranch Hand 121 15 (12.4) 56 (46.3) 50 (41.3) 1.11 (0.49,2.51) 0.803 | 0.70(0.42,1.17) 0.173
Comparison 146 14 (9.6) 58 (39.7) 74 (50.7)

Enlisted Ranch Hand 308  35(11.4) 141 (45.8) 132(42.9) | 0.88(0.55,1.42) 0.613 | 0.89 (0.65,1.21) 0.442

Groundcrew  Comparison 458 55 (12.0) 196 (42.8) 207 (45.2)

“All 0.79 (0.58,1.08) 0143 0.96 (0.77, 1'".';1 ) 0745
Officer 0.76 (0.48,1.22) 0.256 1.08 (0.75,1.53) 0.688
Enlisted Flyer 0.83 (0.35,1.95) 0.671 0.72 (0.41,1.27) 0.257
Enlisted Groundcrew 0.81 (0.50,1.33) 0412 0.97 (0.69,1.36) 0.87¢




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

“Low 125 12 (9.6) 61 (48.8) 52 (416) 0.96 (0.70,132) 0815 | 1.07(090.128) 0447

Medium 123 13 (10.6) 51 (41.5) 59 (48.0)
High 121 8 (6.6) 52 (43.0) 61 (50.4)

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

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

9L-91

364 0.97 (0.65,1.47) 0.901 1.15 (0.93,1.43) 0182

?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. Analysls of Serum Insulin (Discrete) (Continued)

. Compa;i.son 996

131(33.2y 447(449) 418 (42.0)
Background RH 342 51(149y 169(494) 122(35.7) 0.96 (0:66,1.39) 0.820 0.91 (0.69,1.20) 0.507
Low RH 186 20 (10.8) 81 (43.5) 85 (45.7) 0.84 (0.50,1.43) 0.527 1.14 (0.81,1.61) 0.460
High RH 183 13 (7.1) 83 (45.4) 87 (47.5) 0.58 (0.31,1.07) 0.082 0.99 (0.70,1.40) 0.968
Low plus High RH 369 33 (89) 164(444) 172 (46.6) 0.70 (0.45,1.07) 0.102 1.06 (0.82,1.39) 0.643

*Relative risk and confidence interval relative to Comparisons.
® 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.
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Table 16-21. Analysis of Serum Insulin (Discrete) (Continued)

Comparison 987

Background RH 338 0.90(0.61,131) 0.573 0.99 (0.74,1.34) 0.971
LowRH 183 0.82 (0.47,1.44) 0.496 1.00(0.70,1.44) 0.994
High RH 181 0.55 (0.29,1.08) 0.081 0.94 (0.65,1.37) 0.759
Low plus High RH 364 0.68 (0.43,1.07) 0.093 0.97 (0.74,1.28) 0.843

#Relative risk and confidence interval relative to Comparisons.

Noie: 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.

Low 264 40{15.2) 134 (50.8) 90 (34.1) 0.83 (0.69,1.00) 0.050 1.16 (1.04,1.30)
Medium 230 27111 107 (46.5) 96 (41.7)
High 217 17 (7.8 92 (42.4) 108 (49.8)

 Relative risk for a twofold increase in 1987 dioxin.

Note: Low = 7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt.
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702 0.94 (0.76,1.17) 0.589 1.03 (0.89,1.19) 0685

*Relative risk for a twofold increase in 1987 dioxin.




16.2.2.3.14 o-1-C Hemoglobin (Continuous)

The unadjusted and adjusted Model 1 analyses did not reveal a significant difference in mean o-1-C
hemoglobin levels between all Ranch Hands and Comparisons or after stratifying by occupation (Table
16-22(a,b): p=0.28 for each analysis).

i !
" ;
\.____/'

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

R T Diﬁerenoe ofMaans EERE T PN

Al 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 6.39

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

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

g Occupaﬁonal ' ST Adjusted DiffereneeofAdJ.Meam g e
- Category . Group Pl e e M LOSG GNP i, o peValue®

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 Fiyer  Ranch Hand 148 6.74 .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.

® Difference of means afier transformation to original scale; confidence interval on difference of means not
presented because analysis was performed on naturat logarithm scale.

¢ P-value is based on difference of means on natural logarithm scale.
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Table 16-22. Analysis of a-1-C Hemoglobin (percent) (Continuous) (Continued)

-(¢) MODEL 2: RANCH HANDS — INITIAL DIOXIN -~ UNADJUSTED

Injtial D:oxm Category Summary Stausncs Analysns Results for Log, (Init:a! Diexm)”

lmnal Dioxin o h' - B - Mean® Ad] Mean & :"R’.:_ (Stds,,lError)* __pee-Val_ue
Low 159 6.43 6.47 0.107  0.017(0.006) 0.009
Medium 161 6.70 6.71
High 160 6.77 6.72

2 Transformed from natural logarithm scale.
* Adjusted for percent body fat at the time of the blood measurement of dioxin.
¢ Slope and standard error based on natural logarithm of 0.-1-C hemoglobin versus log; (initial dioxin).

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

'(dyMODEL 2: RANCH' HANDS — INITIAL DIOXIN - ADJUSTED

Imna‘i Dioxm Category Smmuary Staﬁstms Anaiys:s Resalts for. Log, (Imtial Bioxm)
4 ; B | B O N -;j; e Adj, S]ope L :
Initial D;oxm : f-n'f"' R Ad,] Mean S [ERRNEEREE R-’Z L (S Emor)*‘ p-Value
Low 158 ' 6.68 0.163 0.024 (().007) 0.001
Medium 157 7.01 .
_High 160 7.05

* Transformed from natural logarithm scale.
® Slope and standard error based on natural logarithm of o-1-C hemoglobin versus log, (initial dioxin}.

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

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

Dlox:nCatcgory : MWB

Comparison " 1,212 . 6.49

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

: "I ransformed from natural logarithm scale.

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

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

¢ 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 o-1-C Hemoglobin (percent) (Continuous) {Continued)

() MODEL 3 RA.NCH HANDS AND COMPARISONS BY. DIGXIN CATEGORY ADJUSTED

e e Dl e e i vs Compansons e
: Diox_in Category - "' m. oo oo UAdj,Mean® (95%(3!-)b

‘ﬁ-\.’ﬁ‘iue‘

Comparison 1,200 6.78

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

* Transformed from natural logarithm scale.

* Difference of means after transformation to original scale; confidence intervat on difference of means not presented

because analysis was performed on natural logarithm scale.
¢ P-value is based on difference of means on natural logarithm scale.

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

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

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

i ‘Analysis Results for Lagz (1987 Dmxin +I)
ST e n g '_ ST e _ : RN, _;-;;_ e Slope s
. 1987])j0xin i SHERNE 00 N R i ; % N ;R‘a'-: e (Std Ew}b ] p_val“e
Low 6.24 0.033 0.021 (0.004) <(0.001
Medium 6.46
High 6.74

? Transformed from natural logarithm scale.
® Slope and standard error based on natural logarithm of o-1-C hemoglobin versus log; (1987 dioxin + 1),

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

(h> MODEL 4. 'RANCH HANDS - 1987 DIOXIN ~ ADJUSTED - A

| Am1ysi8ResultsforLog; (1987Dioxin+ 1)
AdwstedSloBc

Tow 284 6.63 0.119 0.016 (0.005) <0.001

Medium 285 6.68

High 283 7.02

* Transformed from natural logarithm scale.
® Slope and standard error based on natural logarithm of o-1-C hemoglobin versus log, (1987 dioxin + 1).

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

Both the unadjusted and adjusted Model 2 analyses revealed significant relations between ¢-1-C
hemoglobin and initial dioxin (Table 16-22(c,d): slope=0.017, p=0.009, for the unadjusted analysis;
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adjusted slope=0.024, p=0.001, for the adjusted analysis). The adjusted mean o-1-C hemoglobin Jevels 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,f): difference of means=0.22 percent,
p=0.003, for the unadjusted analysis; difference of adjusted means=0.19 percent, p=0.022, for the
adjusted analysis). The adjusted mean o-1-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 @-1-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<0.001; adjusted
slope=0.016, p<0.001, respectively). The adjusted mean o-1-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 o-1-C Hemoglobin (Discrete)

The unadjusted Model 1 analysis of a-1-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): p20.25 for each contrast). The adjusted analysis did not reveal a significant
overall group difference between Ranch Hands and Comparisons (Table 16-23(b): p=0.373). 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 o-1-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)

T 95%CL)

Group. . High AO5%CL).
Ranch Hand 868 $7(112) 1.08(0.82,1.43)
Comparison 1,250 136 (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 o4 (11.2)
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Table 16-23. Analysis of a-1-C Hemoglobln {Discrete) (Continued)

(b) MODEL 1:: RANCH HANDS VS COMPARISONS . ADJUS'I‘ED R

' : Ad;usted Relauve Rlsk e REEp
an;upaﬁoaaf Gate._gery R 95% CL) . pValpe:
All 1.14 (0.85,1.53) 0.373
Officer 1.13 (0.67,1.90) 0.652
Enlisted Flyer 0.65 (0.33,1.28) 0.210
Enlisted Groundcrew 1.43 (0.95,2.16) 0.087

“{€) MODELS% RANCH HANDS mlTlAi. BIOXIN _UNADJUSTEI)

Iniﬁal Dioxin Ca__’ 'ory Summary Staﬁsﬂcs ST ADAlysis Results forLogz(Iniﬁal-Dioxin)“-‘-'
BRREP S s R Number (%) o Esﬁmatedkelnhve Risk o s
Imt:al I)mxm B 'n_. L mge ) esmeny p»Vglue_' s
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.
® 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 HAND:

TRITTAL DIOXIN - ADIOSTED

Analysis Results

for Log; (Initial Dioxin).

75 — 153 ('1' 19.1.06)

? Relative risk for a twofold increase in initial dioxin.

' g'or'y

Comparison 1,212 125 (10.3)

Background RH 381 25 (6.6) 0.75 (0.47,1.18) 0210
Low RH 238 25 (10.5) 0.95 (0.60,1.53) 0.841
High RH 242 45 (18.6) 1.73 (1.17,2.55) 0.006
Low plus High RH 480 70 (14.6) 1.29 (0.92,1.80) 0.138

* Relative risk and confidence interval refative to Comparisons.
® 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.
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(\J Table 16-23. Analysis of a-1-C Hemoglobin (Discrete) (Continued)

(U MODEL ki3 RANCH HANDS AND COMPARISONS BY DIOXiN CATEGORY ADJUSTEDE: R

S Cn e Adjuswdkelativemsk S . P
Diomeategory . R -.:_.:; @SB CLY p-Value
Comparison 1,200
Background RH 377 0.84 (0.53,1.35) 0.474
Low RH 235 0.94 (0.58,1.52) 0.799
High RH . 240 1.76 (1.16,2.67) 0.008
Low plus High RH 475 1.29(0.91,1.82) 0.148

* 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, Initiai Dioxin > 94 ppt.

Estinmtedl{e!ahvekusk Ll :'_._: -
95% CAY - o p-Value .

Zrilj._‘)S_‘?iDlo_:dn g. g

Low 288 T 6o 139 (1.21,1.60) <0.001
Medium 286 28 (9.8)
C High 287 51 (17.8)

* Relative risk for a twofold increase in 1987 dioxin.

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

() MODEL 4; RANCH HANDS = 1

B A S pvaie T
852 1.37 (1.15,1.64) _ <0.001

® Relative risk for a twofold increase in 1987 dioxin.

The unadjusted and adjusted Model 2 analyses each revealed significant associations between initial
dioxin and &-1-C hemoglobin in its dichotomous form (Table 16-23(c,d): Est. RR=1.28, p=0.013;
Adj. RR=1.53, p=0.001, respectively). The percentages of Ranch Hands with high &-1-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 ¢-1-C hemoglobin values between Ranch Hands in the high dioxin category and Comparisons

(Table 16-23(e,f): Est. RR=1.73, p=0.006; Adj. RR=1.76, p=0.008, respectively). The percentage of
- high ¢-1-C hemoglobin values for Ranch Hands in the high dioxin category was 18.6 versus 10.3 percent
( for Comparisons.

16-85




A significant relation was seen between o-1-C hemoglobin and 1987 dioxin in each of the Model 4
unadjusted and adjusted analyses (Table 16-23(g,h): Est. RR=1.39, p<0.001; Adj. RR=1.37, p<0.001,

respectively). The percentages of participants with high a-1-C hemoglobin values in the low, medium
and high 1987 dioxin categories were 5.6, 9.8, and 17.8, respectively.

e

16.2.2.3.16 Total Testosterone (Continuous)

The unadjusted and adjusted Model 1 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>0.57 for each contrast).

Table 16-24. Analysis of Total Testosterone (ng/di) (Continuous)

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

~"Occupational - T .;-};_mrfmme;gf_Mmg_ =

Lo Category “- o Group T @i Tl Mean® ' U @S%CIPT T povalue

All Ranch Hand 856 423.1 0.5-- 0.945
Comparison 1,227 422.6

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 4284

Enlisted Ranch Hand 374 431.2 2.5 0.835

Groundcrew Comparison 560 428.7

* Transformed from square root scale.

® 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.

Difference of Adj. Means

SHpations
e Category..

W L I'I B R s (DS%C‘I‘)" ------- :

All ‘ Ranch Hand 847 4223 ' -11-- 0.883
Comparison 1,227 423.4

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 373 413.5 -3.7 - 0.733

Groundcrew Comparison 560 422.2

* Transformed from square root scale.

® 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. Analysls of Total Testosterone (ng/dl) (Continuous) (Continued)

(e} MODEL 2 RANCI-[ HANDS -~ INITIAL DIOXIN — UNADJUSTED

Inma! l)mxin Category Summary Statistics . “Analysis Results for Log, (Imtaai I)mx:n)"
T - Blope. . -
Initxa!!)ioxin g n' ¢ Me_an“' Adj Maan i B "Rz*__ " {Std., Error)* "-fp?V_giue-- '
Low 156 404.1 397.7 0.118 0.287 (0.144) 0.047
Medium 160 392.3 392.0
High 156 421.1 428.0

Transformed from square root scale.
> Adjusted for percent body fat at the time of the blood measurement of dioxin.
¢ 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,

) MODEL 2 RANCH HANDS M’I’IAL DIOXIN - ATDJ USTED

Amlysis Resul!s for Logg (Imtnal Daoxm)

R, R e e L T e oAl S!ope C
Initial Dioxin -~ .m0 o Adj. Mean® © S '?‘\33-- S (Std Emr}“ ,' : p-Value o

Low 156 415.1 0.206 0015 (0.161) 0.927

Medium 159 395.2

High _ 156 404.7

N 'I ransformed from square root scale.
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.

{e) MODEL : "’RA.N{:H HANDS AND: COMPARISONS BY: DIOXIN CATEGORY UNADJU STED

s Compa)
Companson 1,189 422.0 423.0
Background RH 3n2 448.1 429.8 6.8 - 0.499
Low RH 234 399.1 404.6 ~18.4 - 0.118
High RH 238 412.1 4294 6.4 -- 0.592
Low plus High RH 472 405.6 417.0 6.0 -- 0.508

Transformed from square root scale.

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

° Difference of means after transformation to original scale; confidence interval on difference of means not presented
be( ause 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 16-24. Analysis of Total Testosterone (ng/di) (Continuous) (Continued)

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

' leference ofAdj. Mean -

ST ST B S vsCﬂum'ﬁ_ R
Dioxin Category - n CAdjMean® . 9SHCAY - pValue
Comparison 1,189 422.9
Background RH 370 4344 11.5 0.248
Low RH 234 414.5 —8.4 - 0.470
High RH 237 416.8 —6.1 == 0.613
Low plus High RH 471 415.7 ~7.2 -- 0.420

* Transformed from square root scale.

® 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.

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

‘1987 Dioxin Cntegory Sununary Statistics_;' 3

Ana]ys:s Ruults far Logz (198’7 Diomn -i-l)

1987Dlux:n n o i mﬁgrmr) p-Value
Low 281 455.3 0. 010 —0.296 (0.101) 0.003
Medium 281 408.2
High 282 409.7

* 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.

(h) MODEL 4 RANCH ‘HANDS- 1987 BIOXIN’-AD!US’IED L ':3*" 1'.:' B T

B Analysis_]iesults for Logz (1987 Dioxm * 1)

- _p-:Value -

Tow 279 0.193 --0149(0109) 0.172
Medium 281
_High 281

* Transformed from square root scale.

® 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.
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The unddjusted Model 2 analysis revealed a significant relation between initial dioxin and total
testosterone in its continuous form (Table 16-24(c): slope=0.287, p=0.047). After adjusting for
covariates, the results became nonsignificant (Table 16-24(d): p=0.927).

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>0.11 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=-0.296, p=0.003). After covariate adjustment, the results became

nonsignificant (Table 16-24(h): p=0.172).

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)

Occupatinnal ST T LT Eﬂ. Re!ahve Risk R
- Category. Group T 'n e : (95% C.L) p-Value
All Ranch Hand 850 72 ( 8.5 ) 1.17 (0.85,1.61 ) 0.344
Comparison 1,227 90 (7.3)
Officer Ranch Hand 330 29 (8.8) 1.28 (0.76,2.14) 0.352
Comparison 435 34 (7.0)
Enlisted Flyer =~ Ranch Hand 146 12 (8.2) 1.39 (0.60,3.25) 0.445
Comparison 182 11 (6.0)
Enlisted Ranch Hand 374 31(8.3) 1.03 (0.64,1.67) 0.890
Groundcrew Comparison 560 45 (8.0)

() MODEL RANCH HANDS VS, COMPARISONS ADJUS

: Occupationai:Category

pValpe

All 1 16 (0 83,1.63) 0.378
Officer 1.22 (0.71,2.07) 0475
Enlisted Flyer 1.21 (0.50,2.96) 0.673
Enlisted Groundcrew 1.11 (0.67,1.83) 0.688

,_(c; MOI)ELZ- "RANCH HANDS ~ INITIALDIOXIN"' INADJUSTE

" Analysis Resulfs for Lpgz (lniual Dmxin)‘ B

Initlal I)ioxm ftfeg'oi'y' 'St@
..... R s S P Esﬁmam Re]aﬁvem L
Ininall)ioxin S T i . B (- of K R p-Value Co
Low 156 13 (8. 3) 1.00 (0.80,1.26) 0.973
Medium 160 19 (11.9)
_High 156 16 (10.3)

Ad]ustcd for percent body fat at the time of the blood measurement of dioxin.
® 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. Analysls of Total Testosterone (Discrete) (Continued)

(d) MODEL 2:: RANCH HANDS . INITIAL ’DIOXJN - ADJUSTED .

Analyms Results for Log, (lmtml Dioxm)

Lo A AdjnstadRelntJveRisl_c I P
Do 5B CIYY o R pVialne
471 1.16 (0.87,1.55) 0.307

* Relative risk for a twofold increase in initial dioxin.

(e) MODEL 3 RAN{:H HANDS_AND COMPARISON'> BY. DIOXIN CA’I‘EGORY o UNADJ USTED

B e Ntlmbﬁl‘ (%) S Eﬁ’Rehhw Rmk -:‘: o
Dmxm Categcry T E e Lew 1% ol B p—-Valuc s
Compa.nson 1,189 88 7.4
Background RH 372 23 (6.2) 1.04 (0.64,1.69) 0.878
Low RH 234 20 (8.6) 1.08 (0.64,1.84) 0.767
High RH 238 28 (11.8) 1.40 (0.88,2.25) 0.156
Low plus High RH 472 48 (10.2) 1.23 (0.84,1.82) 0.285

Relatwe risk and confidence interval relative to Comparisons.
® 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.

55'(f) MODEL 3-'-'RANCH HANBS ANB COMPARISONS BY I)IQXIN CATEGORY - ADJUSTED

5 SR LA p-Value .
Comparison 1,189

Background RH 370 0.98 (0.59,1.62) 0.934
Low RH 234 0.95 (0.55,1.62) 0.841
High RH 237 1.55(0.94,2.55) 0.085
Low plus High RH 471 1.21 (0.82,1.80) 0.340

* Relative risk and confidence interval relative to Comparisons.

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

(g) MODEL - 4' RA.NCH HANDS ~1987 DIOXIN - UNADJUSTED et e

T 1987 Dioxm Category Summary Statistics Analys:s Results for Log, (1987 Dmxm + 1)
s e Number(%) - Estimated Retative Risk. Sl T :
1987 Dioxm SR R Low I ki 5 o 5 I T R jP‘V?lue'-f S
Low 281 17 (6.0) 1.22 (1.05,1.43) 0.013
Medium 281 21 (7.5)
High 282 33(11.9)

* Relative risk for a twofold increase in 1987 dioxin,

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

(h) MODEL 4 RANCH HANDS - 1987 DIOXIN AI)J USTED _ -
Analys:s Results for Log; (1987 Diﬁxin # l) :

T AdJustedRelativeRisk S R P I
:.3-'?1.1 SRR s (95% CJ )l R pValoe 5T
841 120 (0.96,1.49) 0.106

* Relative risk for a twofold increase in 1987 dioxin.

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>0.15 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(f): Adj.
RR=1.55, p=0.085). 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=0.013). After adjusting for covariates,
the results became nonsignificant (Table 16-25(h): p=0.106).

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>0.20 for each analysis).
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Table 16-26. Analysis of Free Testosterone (pg/ml) (Continuous)

(aYMODEL 1: RANCH HANDS VS. COMI’ARISONS UNADJUSTED

- Occupational - B ' D:ffemeeofMeam NPT R s
Category Gmup e Meax: S A95% C.LYP L e
All Ranch Hand 850 13.96 0.04 --
Comparison 1,227 13.92
Officer Ranch Hand 330 12.91 -0.36 - 0.269
Comparison 485 13.26
Enlisted Flyer ~ Ranch Hand 146 14.03 0.08 -- 0.878
Comparison 182 13.95
Einlisted Ranch Hand 374 14.89 0.40-- 0.209
Groundcrew Comparison 560 14.49

? Transformed from square root scale.

® 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.

(b) MODEL 1s RANCH HANDS-VS‘ COMPARISONS ADJUSTED

Adjsted mffemmofw Me:ms oy

Catgory  Growp  n - Mew'  @S%CLY . pValue

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 Comparison 560 13.64

* Transformed from square root scale.

® Difference of means afier 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.

ey MODEL 2 RANCH HANBS -INITIAL DIOXIN UNADJUSTED -

Analys:s Resu!ts f‘or Log,, (Initial:

o e e T s Slope - S .
- Initisl Dioxin:. - al L Mean® 1. Mean™ _j;_i_z%. (Std Brror) © . p-Value,
Low 156 13.08 12.94 0.084 0.066 (0.022) 0.003
Medium 160 13.69 13.68

High 156 14.59 14.75

* Transformed from square root scale.
® Adjusted for percent body fat at the time of the blood measurement of dioxin.
€ Siope and standard error based on square root of free testosterone versus log, (initial dioxin).

Note: Low = 27-63 ppt; Mediam = >63-152 ppt; High = >152 ppt.
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Table 16-26. Analysls of Free Testosterone (pg/ml) (Continuous) (Continued)

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

!nitxal Dioxin Category Summary Statistics P Analysxs Results for Logz (Imha} Dmxin)
Lo S -i a0 G AdjoSlepes ' i
ImtlalDioxin oo ;_p SR Adj Mean e _;éR‘ (Std.E_rror)"_ p-Vahle
Low 156 13.42 0.240 —-0.008 (0.024) 0.742
Medium 159 13.61
High 156 13.61

* Transformed from square root scale.
b Slope and standard error based on square root of free testosterone versus log; (initaal dioxin).

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

Dxfference ofAdJ ‘Mean
vs Comparisons

| -::s‘.:.-;r.;;;,ijcﬂgm: R T R s:a..,'-“;:f Adj: 5% CLy ;-Pm;_;ea -

Comparison 1,189 13.93

Background RH 372 14.24 =0.10 -- 0.703
Low RH 234 13.11 -0.72 -- 0.022
High RH 238 14.46 0.90 - 0.006
Low plus High RH 472 13.78 (.08 -~ 0.745

: Transformed from square root scale.

Ad_]usted 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,
¢ 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.

Af) MODEL 3 RANCH KANBS AND COMPARISONS BY' BIOXIN CATEGORY ~ADJUSTED .

.- Difference of Adj. Mean .
vs.Compansens T T
Lo (98% G 0 pValue®

5 'ﬁ?rliiéiihilﬁ@g;éﬁ Lo e

Clomparison 1,189 | T 13.80

Background RH 370 13.98 0.18 -- 0.459
Low RH 234 13.50 ~0.30-- 0315
High RH 237 13.94 0.14 - 0.643
Low plus High RH 471 13.72 ~0.08 -- 0.735

* Transformed from square root scale.
" 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 16-26. Analysis of Free Testosterone (pg/mi) (Continuous) (Continued)

~(g) MODEL 4: RANCH HANDS ~ 1987 DIOXIN ~ UNADJUSTED SRTRTI
o 198‘? Dmxm Categ'o'r'y' Snmmary Stahstics R D Annlymsi{esults l‘or Log; (198".’ Dloxm +l)

. R EEEEE L Slepe LT T

: 1987D:oxin 1;-:': _"n-"-‘fj'ﬁ-i" o Mean S RE "::; (Std.Error)!’ : ',pJ'Vhtqe-

Tow 281 [4.56 0.001 -0.010 (0.015) 0.489

Medium 281 13.17

_High 282 14.23

[‘ransformed from square root scale,
® $lope and standard error based on square root of free testosterone versus log, (1987 dioxin + 1).

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

(h) MOD’EL A RANCH HANDS 198’7 I)IOXIN - AD;USTED - T
Analys:s Rwults for Logz {1987 Dioxln - })

1987 Dioxin Category Summary Szatistics
e R Adjustedsloge ----- '
19870:@::::: e n e Adx fean® -0 ORE D AStd. Errory’ - p-Value
Low 279 C 14.49 0.234 -0.029 (0.016) 0.066
Medium 281 13.65
_High 281 13.66

Transformed from square root scale.
>lope and standard error based on square root of free testosterone versus log, (1987 dioxin + 1),

Note: Low =<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=0.066, p=0.003). The adjusted analysis results were nonsignificant
(Table 16-26(d): p=0.742).

The unadjusted Model 3 analysis of free testosterone in its continuous form revealed two significant
contrasts: Ranch Hands in the low dioxin category versus Comparisons and Ranch Hands in the high
dioxin category versus Comparisons (Table 16-26(e): difference of means=—0.72 pg/ml, p=0.022;
difference of means=0.90 pg/ml, p=0.006, respectively). The adjusted analysis did not reveal any
significant contrasts (Table 16-26(f): p>0.31 for each contrast).

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=0.489). After covariate adjustment, a marginally
significant inverse relation between 1987 dioxin and mean free testosterone level was seen (Table
16-26(h): adjusted slope=—0.029, p=0.066). 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>0.81 for both analyses). In each of the o
unadjusted and adjusted analyses, stratifying by occupation revealed a marginally significant difference i )
between Ranch Hands and Comparisons in the enlisted flyer siratum (Table 16-27(a,b): Est. RR=7.76, S
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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-I"' RANCH HANDS VS COMPARISONS UNADJUSTED

Oecupaﬁonal A O L TR Number (%) Est.Relaﬁve Risk B T
o Caltegory. L Grogp__ulj-'-_f.;--n- Dy w e Lo . - {(95% CIL) « o peValue
All Ranch Hand 850 15 (1.8) 1.08 (0.55,2.13 ) 0.815
Comparison 1,227 20(1L6)
Officer Ranch Hand 330 7(2.1) 1.03 (0.39,2.73) 0.954
Comparison 485 102.1)
Enlisted Flyer = Ranch Hand 146 T6(4.1) 7.76 (0.92,65.18) 0.059
Comparison 182 1(0.5)
Enlisted Ranch Hand 374 2 (0.5) (.33 (0.07,1.53) 0.157
Ciroundcrew Comparison 560 9 (1.6)

-.(b)MQDEL;l. RANCH HANDS Vs, COMPARISONS ADJUSTED

T e e e o Aq]usted Rdaﬁve'Risk o e T
----- Occupauonal Cntegory : _ - (95% C.L) oo oD o peValie
All 1.09 (0.54,2.19) 0.812
Officer 1.06 (0.39,2.90) 0911
Enlisted Flyer 6.41 (0.74,55.13) 0.091
Enlisted Groundcrew .37 (0.08,1.76) 0.210

e) MODEL 2: RANCH HANDS INITIAL DIOXIN UNADJ USTED

Initial ’oﬁin Cawgory Summarar S&atasucs ; L;.j:;‘_:i i

Iniﬁalmoxin_ e o i S
Low 156 046 ©. 21098)
Medium 160
High 156

@ Adjusted for percent body fat at the time of the blood measurement of dioxin.
® 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 - INITIAL DIOXIN - ADJUSTED
Analysls Resnlts for Logg-l(!mtml Dioxm)
o NI Adjusted Relaﬁve Risk 0 . i
471 0.41 (0.14,1.18) ~ 0.051

* Relative risk for a twofold increase in initial dioxin.

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)

) MODEL 3: RANCI-I HANDS AND COMPARISONS BY DIOX]N CATEGORY - UNADJUSTED

o B Number (%) - Est. Relative Risk _
Dmxm(..ategary o AT Low o o o (95% CLY™ . "_p_-Va!ue.'i'__ '
Comparison 1,189 20(1.7)
Background RH 372 5(1.3) 0.94 (0.35,2.55) 0.906
Low RH 234 8(3.4) 1.95¢0.84,4.52) 0.120
High RH 238 1(0.4) 0.21 (0.03,1.57) 0.128
Low plus High RH 472 9(1.9 0.63 (0.20,1.99) 0.431

* Relative risk and confidence interval relative to Comparisons.
® 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 pp, Initial Dioxin > 94 ppt.

' (f) M()DEL 3. RANCH HANDS AND COMPARISON‘; BY DIOXIN CATEGORY - ADJUSTED a0

‘ _ Adj tedRelahveRlsk
i)soxinCaﬁegory -

= T OS%CL) il
Comparison ' 1,189
Background RH 370 0.88 (0.32,2.46) 0.811
Low RH 234 1,38 (0.57,3.35) 0.470
High RH 237 0.28 (0.04,2.21) 0.227
Low plus High RH 471 0.62 (0.19,2.01) 0.424

* 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.

Low 781 507 | 054065136

Medium 281 9(3.2)
_High 282 3(1.1)

~0744

? Relative risk for a twofold increase in 1987 dioxin.

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

(h) MODEL 4: 'RANCH HANDS - 1987 DIOXIN~ADJUSTED. ..« . . ... ... & o

" Analysis Results for Log; (1987 Diexin+ 1)

S Dot Adjusted Relative Risk: - e
L. o _esmCLt o p-Value . -
841 0.94 (0.52,1.70) 0.835

* Relative risk for a twofold increase in 1987 dioxin.

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=0.019; Adj. RR=0.41, 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 Model 1 analyses of estradiol in its continnous form did not reveal significant
overall group differences between Ranch Hands and Comparisons (Table 16-28(a,b): p>0.38 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 pg/ml, p=0.003, for unadjusted; difference of adjusted means=—3.55 pg/ml, p=0.003, for
adjusted). The adjusted mean estradiol value for Ranch Hand officers was 40.35 pg/ml versus a mean
value of 43.90 pg/ml for Comparison officers.

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

Difference of Means .

Group o Mean® . OS%CLP . pValwe®
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
Ciroundcrew Comparison 570 39.60

* Transformed from square root scale.

® Difference of means afier 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, COMPAR!S.NS ADJ!JSTED

" Occopational oo Adjusted D:ﬂ’erence ofAdi Means : R
_ Category - Group Lm0 Mean® ' (95% CL p-Value®
All Ranch Hand 870 42,18 .65 -- 0.384
Comparison 1,251 42.83
Officer Ranch Hand 341 40.35 -3.55-- 0.003
Comparison 494 43.90
Enlisted Flyer =~ Ranch Hand 151 44.77 221 - 0.241
Comparison 187 42.56
Enlisted Ranch Hand 378 42.26 0.89 -- 0.427
Groundcrew Comparison 570 41.37

: Transformed from square root scale.

® 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.

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

’Initia! Dioxm Category Summan' Stausﬁcs RS | Analyé!s’kesuks rorLogz(Imﬁal Dioxin)” T
huual Dmxm f,'j D 'Meanf‘ '_;: Ad_;Mem“h SRR (Std Ermr)" R '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 4132

* Transformed from square root scale.

b Ad_] usted 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.

_ Adssmpe -
Ipitiad Dioxin: - AR (Std. Ermr)" 5 -..j-p-Vs_a_l_m: ;
Low 160 40.16 0.019 0.046 (0.057) 0.423
Medium 162 42.95
High 160 41.36

* Transformed from square root scale.

® 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.

16-98




)

Table 16-28. Analysis of Estradiol (pg/ml) {Contlnuous) (Continued)

(&) MODEL 3 RANCH HANDS AND COMPARISONS BY DIOX'IN CATEGORY.: - UNA,DJ USTED

: _ L D:fl‘erence of Adj Mean .
' '-Dioxin-Cgl‘.egory': S me oo Mean® oo AdjMean®™ . ®5% CLS = - -p-Valne“

Comparison 1,213 40.69 40.68

Background RH 381 39.50 397 —0.97 -- 0.323
LowRH 239 39.65 39.58 -1.10-- 0.350
High RH 243 41.64 41.43 0.75 - 0523
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.

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

9 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.

(t') MODEL 3 RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY ~ ADJUSTED

- “Différence-of Adj. Mean :

T Z:-'. ' . vs.Cumpansons S
Comparison 1,213 42.96
Background RH 381 41.76 -1.20 = 0.241
Low RH 239 41.51 ~1.45 == 0.231
High RH 243 44.13 1.17 - 0.347
Low pius High RH 482 42.82 —~0.14 -~ 0.888

é Transformed from square root scale.

® Difference of means after transformation to original scale; confidence interval on difference of means not presented
ber'ause 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/mi) (Continuous) (Continued)

(®) MODEL 4: RANCH HANDS - 1987 DIOXIN ~ UNADJUSTED

1987 Dwxm Categoryﬁnmnmry Statlstics BUREE R Ana!ysrs Results for Log; (1987 Dioxin +1)
' R i Atli!lstedSloge
1987 D:ox:n R N Mean": S L TREL . {8td. Error)" ' p-VaIue
Low 288 39.14 0.002 0.039 (0.031) 0.212
Medium 287 39.72
High 288 41.57

Transformed from square root scale.
® Slope and standard error based on square root of estradiol versus log; (1987 dioxin + 1).

Note: Low = <7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt.
“(h) MODEL 4: . RANCH HANDS - 1987 DIOXIN — ADJUSTED -

' 198‘7 Dioxin Cafegory Summary Stanstms RN I Annlysxs Results for Log; (1937 Dioxm + 1) —
187D ' AdiMew | ‘"-*_"E.R,’ £ T vl
Low 288 42.60 0.017 0. 019 (0. 036) 0.599
Medium 287 42.42
High 288 44.00

Transformed from square root scale.
® $lope and standard error based on square root of estradiol versus log, (1987 dioxin + 1).

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

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=0.423).

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 Model 1 analyses of estradiol in its discrete form did not reveal a significant
difference between Ranch Hands and Comparisons (Table 16-29(a,b): p=0.12 for each contrast).

Table 16-29. Analysis of Estradiol (Discrete)

“(a) MODEL 1:. RANCH HANDS VS. COM?ARISONS UNADJUSTED

(’cc“l’aﬁmal : g mber (% : R e
Category Group '-n'_ i R e - A95% C,I.) Lo e Valee
Al 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 Comparison 570 152 (26.7)
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Table 16-29. Analysis of Estradiol (Discrete) (Continued)

(b) MODEL 1 RA.NCH HANDS VS..COMPARISONS -~ ADJUSTED

----- 7., Adjusted Relative’ Rlsk RS
Occupational Category VTS % CL) Cp-Value
All 0.95 (0.78,1.16) 0.619
Officer 0.78 (0.56,1.07) 0.120
Enlisted Flyer 0.89 (0.56,1.42) 0.616
Enlisted Groundcrew 1.16 (0.87,1.55) 0.312

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

Inmai Dmmeategory S\zmary Statistics - . - “ S ‘IyStsResultsfor Lngz (Imtml D:oxm)‘-
Number(%) oo e Rstimated Relative Risk - e
lmt:ammxm n SRR HEgh T e 95% CA)P - "p-Value :
Low 160 33 (20.6) 1.17 (1.00,1.36) S 0.045
Medium 162 52 (32.1)
High 160 47 (29.4)

Ad_] usted for percent body fat at the time of the blood measurement of dioxin.
® Relative risk for a twofold increase in initial dioxin.

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

(€Y} MODEL 23 'RANCH HANDS miTIAL DIOXfN- - ABJUSTED

(9% CLY

482

1.12 (0.94,1.33)

* Relative risk for a twofold increase in initial dioxin.

{¢) MODEL; 3: RANCH HAJ

Comparison 1,213 343 (28.3)

Background RH 381 102 (26.8) 0.96 (0.74,1.25) 0.774
Low RH 239 59 (24.7) 0.82 (0.60,1.13) 0234
High RH 243 73 (30.0) 1.05 (0.78,1.43) 0.731
Low plus High RH 482 132 (27.4) 0.93 (0.74,1.18) 0.566

Re]atlve risk and confidence interval relative to Comparisons.
® 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.
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Table 16-29. Analysis of Estradiol (Discrete) (Continued)

(3] MODEL 3 RANCH HANDS AND COMPARISONS BY D]OXIN CATEGORY - ADJUSTED.

S tan Ad]usted Relatwe Rlsk . Z
{I_)iqnglnjCategory PRI 1 95 CLY o 'p-Va!ue y
Comparison 1,213
Background RH 381 0.97 (0.75,1.27) 0.842
Low RH 239 0.79 (0.57,1.09) 0.155
High RH 243 1.05 (0.77,1.44) 0.757
Low plus High RH 482 0.91(0.72,1.16) 0.460

* 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) MODF.L4 RANCH HANDS 1987 DIOXIN UNADJUSTED

H :
kY 7
e

1987 lloxm Category Summary Siaﬁst:cs

Anaiys:s R&suits t’ar Log; (1987 Dmxm + 1)

' R Nnmber(%) E Esﬁmatadkelauvemsk : T
1987Dioxin Cmes T High o T @5% G -_p-va:ye S
I.ow 288 76 (27.4) 1.04 (0.94,1.15) 0.430
Medium 287 69 (24.0)
_High 288 86 (29.9)

? Relative risk for a twofold increase in 1987 dioxin.

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

Adjustedinelaﬂve

TesmCLy .

0.99 (0.89,1.12)

* Relative risk for a twofold increase in 1987 dioxin.

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 (Table 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 1
through 3 (Table 16-30(a-f): p>0.13 for each analysis).
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Table 16-30. Analysis of LH (mlU/ml) {Continuous)

(a) MODEL 1: RANCH HANDS V8. COMPARISONS UNAD] USTED -

Occupaﬁonal L o B Di[ference ofMeans

Al Ranch Hand 870 3.86 0.0~ B 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

Ciroundcrew Comparison 370 3.85 '

* Transformed from natural logarithm scale.

® Difference of means after transformation to original scale; confidence mterval 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.

(by MODEL 1:° RANCH HANDS VS COMPARISONS - ADJUSTED

Ad_)usted Dift‘ereme of Ads, Means

Occupauonal R S e
Category- . :Group mi T Mean® - (95%CX) . . p-Valugt
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 151 3.55 =~0.37 -- 0.147
Comparison 187 392
Enlisted Ranch Hand 378 4.03 —0.08 -- 0.650
Groundcrew Comparison 570 4.10

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

(c) MODEL 2: ‘RANCH HANDS INITIAL DEOXiN ”UNADJUSTED

- Yoitial Dioxin Category Sy

' Analysis Resuhs for Logz (!nihal Dioxin)" :

?.*xnizial’Diﬁx_i'n‘ i Mean® Ad,; Meas® | R (Std.Error)“ s _'p-_Va.t_ue.r' e
Low 160 3.84 3.84 000l 0016 (0.023) 0.496
Medium 162 3.82 3.82

High 160 3.66 3.65

* Transformed from natural logarithm scale.
b Ad]usted 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 (miU/mi) (Continuous) (Continued)

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

H H
RN

Imtml Dioxin Category Summary Statisﬁcs ¢ R Analysis Rfsults for Logz {Iniﬁal Dmxin)

Tl ol e Adg.Slope .
Imtaali)wxm -'.si'n___- e -i Ad& Mean S AR '-R’;_'-ii L (Std. Error)® ¥ p«Valne
Low 160 3.65 0014 —0.008 (0.027) 0.755
Medium 162 3.67

_High 160 3.56

2 Transformed from natural logarithm scale.
>lope 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.

(e) MOI)EL 3 RANCH HANDS AND COMPARISON‘S BY 'DIOXIN CA’I‘EGORY ~UNADJUSTED _
: D:fference of Adi. Mean. 0

L v ‘Comparisons

- ‘Dioxin Category S s Mean® C{95% CL)E S
Comparison 1,213 3.85
Background RH 381 4.04 0.16 -- 0.264
Low RH 239 3.82 -0.02 -- 0.900
High RH 243 372 -0.11 -- 0.504
I.ow plus High RH 482 3.77 —0.07 -- 0.601

? Transformed from natural logarithm scale.
> Adjusted for percent body fat at the time of the blood measurement of dioxin.
“ Difference of means after transformation to original scale; confidence interval on difference of means not presented
because analysis was performed on natural logarithm scale.
* 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 16-30. Analysis of LH (miU/mi) (Centinuous) (Continued)

{H MODEL 3 RANCH HANDS AND COMPARIS@NS BY l)IOXIN CATEGORY - ADJUSTED ..
S Difference of Adj. Mean -

o _ : ; A vs, Comparisons : o
Dipx_in Category I IS 0 Adj. Mt_a_an‘ ST (95% G p-Value®
Comparison 1,213 ' 3.84
Background RH 381 4.00 0.16 -- 0.281
LowRH 239 3.73 —0.11 -~ 0.479
High RH 243 3.81 ~=0.03 -~ 0.839
Low plus High RH 482 3.77 =0.07 -- 0.553

* 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.

¢ 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) M.DEL 4: RANCH HANDS ~ 1987 DIOXIN - UNADJU?:TED

1987 l)mxin Categary Summary Statistics sl Analysis Results for Lng; (1987 Dioxin +1)
198'?Dioxm e 'j; B R A Mm R | ERA ._-R’- e {Std Erro p-Value
Low 288 4.15 0.005 -0.030 (0.015) 0.042
Medium 287 375
High 288 3.77

* Transformed from natural logarithm scale.
® Slope and standard error based on natural logarithm of I.H versus log, (1987 dioxin + 1).

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

() MODEL 4:. RANCH HANDS - 1987 DIOXIN ~ A:‘DJUSTED S RS '
' 1987 Dioxin: Catégory Sulmmry Smumcs e Anaiys:s Results for Lugz (1987 Dioxin - 1}

_____ SR TN .::\:, R ER q,ustedSloge ‘ o
1987Dioxin S e ;-:_:;';';:Aﬂj;'M@n“-- 5‘5?;5”:-R:~"--r--.: - (5td. Ervor)” p'V"l“‘

Low 288 4.13 0.034 0.024 (0.017) 0.149

Medium 287 3.67

_High 288 3.87

'] ‘ransformed from natural logarithm scale.
® Slope and standard error based on natural logarithm of LH versus log; (1987 dioxin + 1),

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