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path of investigation has led to the pituitary gland and the hypothalmus. Employing
microsurgical techniques in female rats, TCDD toxicity was found to be aggravated by
hypophysectomy with a sparing effect noted on administration of either corticosterone or
thyroid hormone (22). Another study has defined a biochemical basis to explain the effect of
TCDD on prolactin levels controlled by the adenohypophysis (23) in female rats.

More detailed summaries of the pertinent scientific literature for the endocrine .
assessment can be found in the report of the previous analyses of the 1987 exammatlon data

(4.

Summary of Previous Analyses of the 1987 Examination Data -

The endocrinologic assessment did not disclose any statistically significant deferences
between the Ranch Hand and Comparison groups. The percentage -of participants who
indicated problems with current thyroid disease was similar between groups, as were the
percentages of thyroid and testicular abnormalities determined by palpation at the physical
examination. Of the six laboratory examination variables that were examined
(triiodothyronine percent [T3 %] uptake, thyroid stimulating hormone [TSH], follicle
stimulating hormone (FSH), testosterone, 2-hour postprandial glucose, and a composite
diabetes indicator), the Ranch Hand TSH mean was marginally higher than the Comparison
TSH mean; a finding that was statistically significant at the 1985 examination. Ranch Hand
and Comparison mean levels for the other laboratory variables, including testosterone, were.
similar.- For all laboratory variables, the percentage of Ranch Hands ‘'with abnormal values
was higher than the percentage of Comparisons with abnormal values, but none of these _
differences was statistically significant. Group differences for fasting glucose, analyzed in. the
gastrointestinal assessment, were also nonsignificant. Exposure index results generally did
not support the presence of a herbicide effect. The enlisted groundcrew and officer cohorts
exhibited increasing dose-response patterns for diabetes, but the associations were not
significant. Conversely, the overall result for diabetes was significant for enlisted flyers, but
was due to the presence of relatively more diabetics in the medium exposure category than in
either the low or high categories. The longitudinal analyses for the T3 % uptake, TSH, and .
testosterone did not show significant differences between groups in the changes over time.

Parameters of _-lhe- 1987 Endocrine A.ssessment :

Dependent Variables

Questionnaire, physical examination, and laboratory data collected in 1987 were used in
the endocrme assessment, _ .

Questionnaire Data

In both the review-of-systems and the health mterval questlonnaire general screemng
questions on thyroid function and disease were posed to each partlmpant The review-of-
systems' contained five questions on current thyroid function: thyr01d or goiter trouble; high
thyroid level, low thyroid level, lump in throat, and taking thyroid medication. Responses to
these five questions were combined inito a single item, which was coded as “yes™ if there o
was @ positive response to any question. During the face-to-face health interview; each’™
study participant was asked, “Since the date of the last interview, Has'a ddctor told you for _
the first tltne ‘that , you had tllyrmd probléms?” All affirmatlve responses to the 1ntervlewer— )

lL LIS
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Covariates |

The endocrine assessment examined the effects of the covariates age, race, and
personality type in the adjusted analyses. Personality type was used as a covariate to adjust
for the effects of stress. Personality type was not used for the adjusted analyses of FSH and
fasting glucose. ‘In the adjusted analyses of testes, testosterone, 2-hour postprandial
glucose, and the composite diabetes indicator, percent body fat was also a candidate
covariate. In addition to age and race, current alcohol use, lifetime alcohol history, lifetime
industrial chemical exposure, and lifetime degreasing chemical exposure were candidate
covariates in the adjusted analysis of fasting glucose. Age, percent body fat, current alcohol
use, and lifetime alcohol history were treated as continuous variables for all ad_]usted
analyses These covariates were categorized for presentation purposes, such as interaction
summaries presented in Appendlx N, Table N-1.

Personality type 'was determined from the Jenkins Activity Survey administered at the
1985 examination. This variable was derived from a discriminant function equation based on
questions that best discriminate men judged to be type A from those judged as type B.
Positive scores reflect the type A direction and negative scores the type B direction. This
variable was dichotomized into type A and type B for all analyses. Because the Jenkins
Activity Survey was not administered at the 1987 examination, participants at the 1987
examination who had not attended the 1985 examination had missing information for this.
covariate, : :

Percent body fat, a measure of the relative body mass (24) of an individual derived from
height and welght recorded at the physical examination, was computed by the following
formula:

Percent Body. Fat = [‘g::gl}]‘tt (ll;)] - 1.264 - 13.305.

~ In its discrete forrn, this vanable was dichotomized as lean/nonnal (525%) and obese
(>25%).

The lifetime alcohol history and current alcohol use covariates were based on self-
reported information from the questionnaire.

Relation to Baseline, 1985, and 1987 Examination Studies

Except for FSH, all variables analyzed in this report were analyzed in the 1985 study.
- Only T3 % uptake, 2-hour postprandial glucose, and testosterone were analyzed at Baseline.
In the previous report of the 1987 examination data, fastlng glucose was analyzed in the
gastromtestmal assessment : :

“Three variables were analyzed in. the 10ng1tud1nal analy51s of the endocnne functlon
T3 % uptake, TSH and testOSterone : |
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TABLE 15-1.

Statistical A_nalys'is for the Endocrine aAssessinent

. De.pehdent-- Variables

Normal: <140

: Data Data _ _ Candidate Statistical -

Variable (Units) Source Form Cutpoints Covariates Analyses

Current Thyroid Q-SR D  Abnormal AGE, RACE, ' ULR
Function (Self- - - = © .. Normal PERS "AlLR
Administered) - _ : S - ’

History of Thyroid ~ Q/PE-V D . Yes . 'AGE, RACE, ULR
Disease : : - -No PERS A:LR
(Interviewer- o
Administered) _ : : .

Thyroid Gland PE D ' Abnormal AGE, RACE, ULR"

Normal PERS A:LR

Testes PE D Abnormal AGE, RACE,  ULR

o o Normal : . PERS, %BFAT AlLR _
T3 % Uptake LAB. ~ D/C AbnormalHigh: 'AGE, RACE, UiLR,GLM
- o 0 >35% PERS "A:LR, GLM

_ ' Normal: <35% _ ‘ o LGLM

Thyroid Stimulating LAB D/C Abnormal High: AGE, RACE, ULR, GLM
Hormone (TSH) . >3 PERS A:LR, GLM
(WIU/ml) C . Normal: . <3 o L:LR

Follicle Stimulating © LAB°  D/C AbnormalLow: AGE, RACE ' ULL,GLM
Hormone (FSH) - <l6 o ' ALL,GLM
(mIU/ml) - Normal: 1.6-17.2

- ' Abnormal H1gh
\ - _ >17.2 | S
Testosterone (ngjdl), . LAB D/C . Abnonnal Low: ‘AGE, RACE, UiLR, GLM
R .+ «260 -+ . PERS, %BFAT A:LR,GLM -
co o Nenna]/l-llgh:- R L:GLM '
o . 2260 = T

Fasting Glucose "LAB . D/C High: 2111, . . AGE, RACE, U:LR,GLM
{mg/dl) Normal: <1 10 ALC,DRKYR, A:LR,GLM

2-Hour Postprandial ~ LAB ;. . D/C: Diabetic: 200 - *‘AGE RACB-- -U‘:-IL',‘-‘GI__LM' -
Glucose (mg/dl) - - . Impaireds PERS %BFAT - A:LL, GLM -
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TABLE 15- (Continued)

- Statistical Analysis for the Endocrine Assessment

Abbreviations

Data Source: LAB--1987 SCRF:laboratory results
I - MIL--Air Force military records
PE--1987 SCRF physical examination
PE (1985)--1985 SCRF physical examination
Q-SR--1987 Family and Personal History questionnaire (sclf-
reported)
" Q/PE-V--Questionnaire and physical examination (verified)

Data Form: C--Continuous Analysis only
' ' D--Discrete analysis only
D/C--Discrete and continuous analyses for dependent variables;
approprlatc form for analysis (c1thcr discrete or continuous) for
covanatcs

Statistical Analyses: U--Unadjusted analyscs
‘ A--Adjusted analyses
L--Longitudinal analyses

Statistical Methods: - GLM--General linear models analysis

LL--Log-linear models analysis
- LR--Logistic regression, analysis
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RESULTS

Exposure Analysis

Questionnaire Variables
Current.Thj'roid'Func_tion (Self-Administered)

Model 1: Ranch Hands - Logy (Initial Dioxin) ~

The prevalence of reported current thyroid abnormalities was not associated
significantly with initial dioxin under both the minimal and maximal assumptions (Table 15-3
[a-d): p>0.25 for the unadjusted and adjusted analyses)

Model 2: Ranch Hands — Log; (Current Dioxln) and Time

The association between current dioxin and current thyroid function did nof differ |
significantly between time since tour strata under either the minimal or maximal assumptlon
(Table 15-3 [e-h]: p>0.40 for the unadjustcd and adjusted ana.lyscs)

Model 3: Ranch Har_:ds and Comparisans by Current Dioxin Category,

The percentage of participants who reported an abnormal thyroid condition did not differ
significantly among the four current dioxin categories (Table 15-3 [i] and {j]: p>0.90 for the
unadjusted and adjusted analyses) The three Ranch Hand versus background contrasts also
were not significant.

History of Thyroid Disease (Interviewer-Administered)

Model 1: Ranch Hands - Logy (Initial Dioxin)

The minimal and maximal analyses for history of thyroid disease did not showa
significant association with initial dioxin (Table 15-4 [a-d]: p>0.50 for the unadjusted and
adjusted analyses).

Model 2: Ranch Hands - Log; (Current Dioxin) and Time

The current dioxin-by-time since tour interaction was not significant for all analyses of
history of thyroid disease (Table 15-4 [e-h]: p>0.30 for the unadjusted and ad_]usted
analyscs) ,

Model 3: Ranch Hands and Comparisons by Current Dioxin Category - . ‘

The unadjusted and adjusted results of the categorized current dioxin analyses for
history of thyroid disease were not significant (Table 15-4 [i] and [j]: p>0.25 for all
contrasts).. There. were fewer verified reports of a history of thyroid disease in the low (3.1%)
and hlgh (3.8%) current dioxin categories than in the unknown (5.6%) and background
categories (5.0%), although these differences were not significant,.. . _

........
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TABLE 15-3. (Continued)

Analysis of Current Thyroid Function
(Self-Administered)

Ranch Hands - Logy (Current Dioxin) and Time - Unadjusted

Percent Abnormal/(n)

- _Current Djoxin .
Time _ Est. Relative :
Assumption (Yrs.) Low  Medium _ High Risk (95% C.1.)3 p-Value
¢) Minimal - 0.437b
(n=519)  <18.6 4.2 47 19 0.73 (0.37,1.46)  0.373¢
(72) (128). (54) ' o o
>18.6 0.0 4.6 2.6 1.03 (0.60,1.78) 0.909¢
(58) (131) (76) ‘
f) Maximal . | 0.933b
(n=739) <18.6 3.8 42 3.6 0.89 (0.57,1.39) 0.611¢
(106) (191) (83) : _ ' S
>18.6 3.8 4.5 2.9 0.87 (0.58,1.30) 0.497¢

(78) (179) (102)

Ranch Hands - Logy (Current Dioxin) and Time - Adjusted

Time Adj. Relative - Covariate
Assumption (Yrs.) Risk (95% C.L)2 p-Value ___Remarks
g) Minimal | 0437 AGE (p=0.459) -
(n=519)  <18.6 0.76 (0.37,1.54y ~ 0.447° 'RACE (p=0.135)
>18.6 1.07 0.62,1.85) 0.813¢ |
h) Maximal 0.960P AGE (p=0.608)
(n=739)  <18.6 0.91 (0.58,1.42) 0.669¢ RACE (p=0.086) '
>18.6 0.89 (0.59,1.34) 0.588¢ ‘ \

ARelative risk for a twofold increase in dioxin. _ 3
bTest of significance for homogeneity of relative risks (current dioxin continuous, time catégorized).

®Test of significance for relative risk equel to 1 (current dioxin continuous, time categorized).
Note: Minimal--Low: >10-14.65 pp; Medium: >14.65-45.75 ppt; High: >45.75 ppt.
Maximal--Low: >5-9.01 ppt; Medium: >9.01-33.3 ppt; High: >33.3 ppt.




TABLE 15.3. (Continued)

Analysis of Current Thyroid Function
- (Self-Administered)

i) Ranch Hands and Comparisons by Current Dioxin Category - Unadjusted

Current

Dioxin Percent Est. Relative

Category . n Abnormal . Contrast Risk (95% C.L) p-Value
Background 786 3.8 All Categories 0.925
Unknown 344 4.4 Unknown vs, Background 1.15 (0.61,2.16) 0.667
Low 196 36 Low vs. Background 0.93 (0.40,2.16) 0872 -
High 185 3.2 High vs. Background 0.84 (0.35,2.06) 0.711
Total 1,511

;) Ranch Hands and Comparisons by Current Dioxin Category - Adjusted

Current

Dioxin ‘ Adj. Relative Covariate
Category n Contrast Risk (95% C.I) p-Value Remarks
Background 786 All Categories 0.931 AGE (p=0.927)
Unknown 344 - Unknown vs. Background 1.15 (0.61,2.16) 0.670

Low 196 Low vs, Background 0.93 (0.40,2.16) 0.872

High _ 185, - High vs. Background 0.85 (0.35,2.09) 0.724

Total 1,511

Note:  Background (Comparisons): Current Dioxin <10 ppt.
Unknown (Ranch Hands): Current Dioxin <10 PPt. -
Low (Ranch Hands): 15 ppt < Current Dioxin <33.3 ppt,
High (Ranch Hands): Current Dioxin >33.3 ppt.
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. TABLE 15-4.

Analysis of History of Thyroid Disease
(Interviewer-Administered)

‘Ranch Hands - Logy (Initial Dioxin) - Unadjusted -

Initial Percent Est. Relative
Assumption Dioxin _ n Yes  Risk(95% Cl)® p-Value
a) Minimal Low 130 4.6 1.13 (0.79,1.62)  0.508 .
(n=517) Medium 258 3.1
o High 129 39
b) Maximal Low 184 43 1.03 (0.79,1.33) 0.833
(n=735) ~ Medium 367 44 _
High 184 3.8

Ranch Hands - Log; (Initial Dioxin) - Adjusted

~ Adj. Relative : o - Covariate
Assumption Risk (95% C.1.)2 - p-Value Remarks
¢) Minimal  113(078,1.64) 0.519 ' AGE (p=0.988)
P | B E :
d) Maximal 105(0.80,137) 0722  AGE (p=0.471)
(n=735) - - \ o

3Relative risk for a twofold increase in' dioxin. '
Note:  Minimal--Low: 52-93 ppt; Medium: >93-292 ppt; ngh >292 ppt.
Maximal--Low: 25-56.9 ppt; Medium; >56.9-218 ppt; High: >218 ppt.
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TABLE 15-4. :(Continued)

Analysis of History of Thyroid Disease
(Interviewer-Administered)

Percent Yes/(n)

Ranch Hands - Logp (Current Dioxin) and Time - Unadjusted

Time Est. Relative :
Assumption (Yrs.) Low Medium High _Risk (95% C.1.)a p-Value
e) Minimal | S 0.3470
(n=517) <l18.6 28 39 0.0 -0.79 (0.36,1.73) 0.553¢
(72) -~ 127 (54) _
>18.6 6.9 2.3 6.7 1.19 (0.78,1.82) - 0.414¢
(58) (131) (75)
f) Maximal o . 0.882b
(n=735) <18.6 0.9 3.7 2.4 0.97 (0.58,1.62) 0.898¢
(106) (190) (83) -
>18.6 9.0 51 49 0.92 (0.67,1.27) 0.626¢
(78) (176) ' (102) IR :
Ranch Hands - Logj (Current Dioxin) and Time - Adjusted
: Time Adj; Relative | - Covariate
Assumption (Yrs.) Risk (95% C.1.)a p-Value Remarks
g) Minimal 03416 AGE (p=0.791)
(n=517) <18.6 0.77 (0.34,1.73) " - oo0s27¢ - '
>18.6 1.18 (0.76,1.83) 0471¢
h) Maximal 0.883b AGE (p=0.867)
(n=735) <18.6 0.97 (0.58,1.64) 0.920¢
>18.6 0.93 (0.67,1.30) 0.666¢

8Relative risk for a twofold increase in dioxin.

bTest of significance for homo

CTest of significance for relati
Note:  Minimal--Low: >10-14.65

ve risk

geneity of relative risks (current dioxin continuous, time categorized).
equal to 1 (current dioxin continuous, time categorized),
ppt; Medium: >14.65-45.75 ppt; High: »45.75 PpPL

Maxima]--Low: >5-9.01 ppt; Medium: >9.01-33.3 ppt; High: >33.3 ppt.
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TABLE 15-4. (Continued)

Analysis of History of Thyroid Disease
(Interviewer-Adiministered)

i) Ranch Hands and Comparisons by Current Dioxin Category - Unadjusted

Current R

Dioxin Percent . Est; Relative

Category n Yes.. Contrast " Risk (95% C.1) p-Value
Background 783 5.0 All Categories 0,513
Unknown 342 5.6 Unknown vs, Background 1.12 (0.64,1.97) 0.689
Low 194 3.1 Low vs. Background 0.61 (0.25,1.46) 0.266

High 185 38 High vs. Background 0.75 (0.‘33,1.71) 0.493

Total 1,504 |

Current

j) Ranch Hands and Comparisons by Current Dioxin Category - Adjusted

Dioxin . - Adj. Rc'latifve o . .. Covariate
Category n Contrast Risk (95% C.I) . p-Value Remarks
Background 783 All Categories | 0583  AGE (p=0.177)
Unknown 342 Unknown vs. Background- ‘1.11 (0:63,1.95) e 0MRS

Low 194 Low vs. Background - 0.61 {(0.26,147) 0.271

High 185. - High vs. Background 0.81 (0:35,1.87):.. . 0.627

Total 1,504 . | !

Note:  Background (Comparisons): Current Dioxin £10 ppt. . - -
Unknown (Ranch Hands): Current Dioxin <10 ppt. =
Low (Ranch Hands): 15 ppt < Current Dioxin £33.3 ppt.
High (Ranch Hands): Current Dioxin >33.3 ppt.
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Physical Examination Variables |
Thyroid Gland

- Model 1: Ranch Hands - Logy (Initial Dioxin) _ : .
The prevalence of thyroid abnormalities diagnosed at the physical examination was not
associated significantly with initial dioxin (Table 15-5 [a-d]: p>0.40 for all unadjusted and
adjusted analyses). C e : _ |

Model 2 Ranch Ha_nd.é_-.ngz' (Current Dioxin) and Time o

The association between thyroid gland abnormalities and current dioxin did not differ
significantly between time since tour strata (Table 15-5 [e-h]: p>0.75 for all analyses
whether unadjusted or adjusted). D o '

Model 3: Ranch Hands and Comparisons by Current Dioxin Category 3

The percentage of thyroid gland abnormalities did not differ significantly among the four
current dioxin categories for the unadjusted and adjusted analyses (Table 15-5 [i] and [j]:
p>0.25 for all unadjusted and adjusted contrasts).

Testes

Model 1:- Ranch Hands - Logy (Initial Dioxin): B o

In the unadjusted analyses, the prevalence of testes abnormalities was not significantly
associated with initial dioxin under the minimal assumption (Table 15-6 [a]: p=0.243), but
the relative risk was marginally more than 1-under the maximal assumption (Table 15-6 [b]:
Est. RR=1.27, p=0.091).. The percentage of testes abnormalities increased with initial dioxin
under the maximal assumption (1:6%3.3%, and 4.8% for the low, medium, and high'initigl -
dioxin categories). Under the minimal assumption, the percentages were 2.3, 4.3, and 3.8
percent for the low, medium, and high initial dioxin categories. :

Adjusting for age and percent body fat, initial dioxin was significantly associated with an
increase in testes abnormalities for both the minimal (p=0,017) and. maximal (p=0.003)
cohorts (Table 15-6 [c] and [d]: Adj. RR=1.61'for both). - ' _

- Model 2: Ranch Hands — Log (Current Dioxin) and Time

Under both the minimal and maximal assumptions, the association between current
dioxin and testes abnormalities did not differ significantly between time since tour strata
(Table 15-6 [e-h]: p>0.10 for the unadjusted and adjusted analyses). Although not
4 significantly different, the relative risk was larger for Ranch Hands with a later tour than for

- those with an early tour for each cohort. The adjusted relative risk was significant for Ranch
Hands with a later tour (time<18.6: Adj. RR=2.59, p=0.006 for the minimal cohort, Adj.
- RR=2.03, p=0,007 for the maximal cohort). .Under the maximal assumption, the adjusted
- relative risk was marginally significant for Ranch Hands with an early tour (time>18.6: Adj.
- RR=1.46, p=0.058). : o o
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TABLE 15.-5.
Analysis of Thyroid Gland

Ranch Hands - Logjy (Inmal Dloxm) Unadjusted

Imt1al Perccnt Est. Relatlvc . :

Assumption Dioxin n Abnormal Risk (95% C.1)2  p-Value
a) Minimal  Low 130 . 262  097(082,1.14) . 0712

(n=517)  Medium - 260 296

| High 127 22.8 . |

b) Maximal - Low 183 224 1.04 (0.92,1.17) 0.553

(n=734) Medium 369 285

- . High 182 24.2

Ranch Hands - Logz (Imtlal Dloxm) Adjusted

Ad] Relative : Covariate

Assumption L Risk (95% C.1.)2 - p-Value = - Rémarks

c) Minimal - 098(0.82,1.15) . . . 0771 - AGE (p=0.784)
(n=517) B - . N e |

d) Maximal 105(093,1.19) . 043 . AGE (p=0.336)
(n=734) L L o

8Relative risk for a twofold. increase in dioxin.
Note:  Minimal--Low: 52-93 ppt; Medium: >93-292 ppt ngh >292 ppt.
Maximal--Low: 25-56.9 ppt; Medmm >56.9-218 ppt; ngh >218 Ppt.

15:18




TABLE 15-5. (Continued)
Analysis of Thyroid Gland

Ranch Hands - Logy (Current Dioxin) and Time - Unadjusted

- Percent Abnormal/(n)

Current Dioxin
Time Est. Relative
Assumption (Yrs.) Low . Medium _ High Risk (95% C.1.)2 p-Value
e) Minimal o SR 0.887P
(n=517) <186 236 289 189 0.94 (0.72,1.24) 0.679¢
(72) (128) (53) |
>18.6 32.8 280 270 0.97 (0.78,1.20) 0.766¢
(58) (132) (74)
f) Maximal '. | - 0.754b
(n=734) <l18.6 19.8 28.8 22.0 1.01 (0.84,1.22) 0.916¢
- (106) (191) (82) ‘ '
>18.6 247 288 257 - 1.05(0.89,1.24) 0.548¢
) (177) (101) : _
Ranch Hands - ngj (Curlfent Dioxin)"gnd "I.‘ime - Adjusted
Time Adj. Relative | Covariate
Assumption (Yrs.) Ri_sk (95% C.1.)3 p-Value Remarks
g) Minimal ~0.890>  AGE (p=0.958)
(n=517) <18.6 0.95(0.72,1.25)  0.697¢ o
>18.6 0.97 (0.78,1.21) . . = 0.784¢ .
h) Maximal | 0.754b AGE (p=0.367)
(n=734) <18.6 1.03 (0.85,1.25) 0.783¢
>18.6 1.07 (0.90,1.26) 0.432¢

8Relative risk for a twofold increase in dioxin,
PTest of significance for homogeneity of relative risks (current dioxin continuous, time categorized).

“Test of significance for relative risk equal to 1 (current dioxin continuous, time categorized).
Note:  Minimal--Low: >10-14.65 ppt; Medium: >14.65-45.75 ppt; High: >45.75 ppt.
Maximal--Low: >5-9.01 ppt; Medium: >9.01.33.3 ppt; High: >33.3 ppt.
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TABLE 15-5. (Continued)
‘Analysis of Thyroid Gland

i) Ranch Hands and Comparisons by Current Dioxin Category - Unadjusted

Current

Dioxin Percent Est. Relative

Category n__ Abnormal Contrast Risk (95% C.L.) p-Value
Background 780 27.7 Al Categories ' 0.565
Unknown 340 26.2 Unknown vs, Background 0.93 (0.69,1.24) 0.600
Low 196 30.1 Low vs. Background 1.12 (0.80,1.58) 0.503
High 183 24.0 High vs. Background 0.83 (0.57,1.20) 0.318
Total 1,499

J) Ranch Hands hnd Comparisons by Current Dioxin Category - Adjusted

Current : . _
Dioxin Adj. Relative Covariate
Category n . Contrast Risk (95% C.1.) - p-Value Remarks
Background 780 All Categories | . 0530 AGE (p=0.502)
Unknown 340 Unknown vs. Background 0.93 (0.70,1.24) 0.620

Low 196 Low vs. Background 1.12 (0.80,1.58) ~ 0.506

High 183 High vs. Background 0.81 (0.56,1.18) 0.276

Total 1,499 |

Note: = Background (Comparisons): Current Dioxin <10 ppt,
Unknown (Ranch Hands): Current Dioxin £10 ppt.
Low (Ranch Hands): 15 ppt < Current Dioxin £33.3 ppt.
High. (Ranch Hands): Current Dioxin >33.3 ppt.
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- TABLE 15-6.

-Analysis of Testes

- Ranch Hands - Logj (Initial Dioxin) - Unadjusted

5 Initial Percent Est. Relative
g Assumption Dioxin n : Abnormal Risk (95% C.1.)a p-Value
,5 : _ : —
E a) Minimal Low - 128 2.3 1.24 (0.87,1.75) .0.243
E (n=516) Medium 257 4.3
High 131 - 338
b) Maximal Low 184 16 1.27 (0.97,1.66) 0.091
] (n=736) . Medium 366 3.3 . ,
f High 186 4.8

Ranch Hands - Logy '(In.itial Dioxin) - Adjusted

 Adj. Relative . B ~Covariate
Assumption Risk (95% C.1)2 ~ p-Value “Remarks
¢) Minimal - 161 (1.11,2.33) 0.017 AGE (p<0.001)
(m=516) .. %BFAT (p=0.049)
d) Maximal 1.61 (1.20,2.18) 0.003 AGE (p<0.001)

(n=736) T %BFAT (p=0.031)

8Relative risk for a twofold increase in dioxin, ‘
Note: . Minimal--Low: 52-93 ppt; Medium: >93-292 ppt; High: - >292 ppt.
M’ml“[”v‘”, 25-56.9 ppt; Medium: >56.9-218 ppt; High: >218 ppt.
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TABLE 15-6. (Continued)

. Analysis of Testes

Ranch Hands - Log; (Current Dioxin) and Time - Unadjusted

Percent Abnormal/(n)

— Current Dioxin '
‘ Time Est. Relative
Assumption (Yrs.) Low Medium __ High Risk (95% C.1.)2 p-Value
¢) Minimal ' ' | | : 0.303b
(n=516) <186 14 47 1.9 1.49 (0.82,2.68) 0.189¢
- (1) (127) (54) , :
>18.6 5.3 3.1 52 1.00 (0.62,1.61) ~  0.987¢
(57) (130) amn
f) Maximal | - B | 0.536b
(n=736) <I18.6 1.9 1.6 7.2 1.33 (0.86,2.07) 0.200¢
(105) (189) (83) -
>18.6 2.5 4.0 3.8 1.11 (0.77,1.61) 0.571¢
' (79) (176) (104)
Ranch Hands - Logz_ (Current Dioxin) and Time - Adjusted
‘h Time  Adj. Relative o Covariate
Assumption (Yrs.) Risk (95% C.1)a p-Value Remarks
g) Minimal 0.121b AGE (p<0.001)
(n=516)  <18.6 2.59 (1.30,5.12) 10.006¢ %BFAT (p=0.043)
>18.6 1.36 (0.83,2.23) 10.223¢ :
h) Maximal 0.311b AGE (p<0.001)
(n=736) <18.6 2.03 (1.21,3.39) 0.007¢ %BFAT (p=0.033)
>18.6 1.46 (0.99,2.17) 0.058¢

8Relative risk for a twofold increase in dioxin. -
b']‘est of significance for homogeneity of relative risks (current dioxin continuous, time categorized).

®Test of significance for relative risk equal to 1 (current dioxin continuous, time categorized).
Note:  Minimal--Low: >10-14.65 ppt; Medium: >14.65-45.75 ppt; High: >45.75 ppt.
Maximal--Low: >5-9.01 ppt; Medium: >9.01-33.3 ppt; High: >33.3 ppt.
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Model 3: Ranch Hands and Comparisons by Current Dioxin Category

The prevalence of testes abnormalities did not differ significantly among current dioxin
categories in the unadjusted analysis (Table 15-6 [i): p=0.296). The high current dioxin
category contained the highest percentage of abnormalities (2.9%, 2.6%, 2.1%, and 5.3% for _
the background, unknown, low, and high current dioxin categories).

After adjusting for age, race, and percent body fat, the overall contrast became \
significant (Table 15-6 [j]: p=0.010). The high versus background contrast was highly _
significant (Adj. RR=3.80,95% C.1.: [1.67,8.63], p=0.001). The adjusted relative risks for the
unknown' versus background and low versus background contrasts were less than 1 and not
significant. : : :

Laboratory Examination Variables
T3 % Uptake (Continuous)

Model 1: Ranch Hands - Logy (Initial Dioxin)

T3 % uptake exhibited a statistically significant negative association with jnitial dioxin
in both the unadjusted minimal (p=0.042) and maximal (p=0.002) analyses (Table 15-7 [a]
and [b]). The unadjusted mean T3 % uptake decreased with initial dioxin for both cohorts
(minimal: 30.54, 30.29, and 30.03 percent for the low, medium, and high initial dioxin
categories; maximal: 30.66, 30.53, and 29.99 percent for the corresponding categories).

A.s.igni-ﬁcaﬁt 'ncgativc. association remained for both cohorts ﬁfter adjusting for age; race,
and personality type (Table 15-7 [c] and [d]: p=0.034 and p=0.003 for the minimal and

maximal cohorts),

Model 2: Ranch Hands - Logy (Current Dioxin) and Time

The association of current dioxin and Ty % uptake differed marginally between time
since tour strata based on the unadjusted minimal analysis (Table 15-7 [e]: p=0.060), but
the interaction between current dioxin and time was not significant for the unadjusted =
maximal analysis (Table 15-7 [f]: p=0.119). -Both analyses showed a significant negative
slope between T3 % uptake and current dioxin for participants whose time since tour was
more than 18.6 years (minimal: p=0.016; maximal: p=0.003). By contrast, the association for
individuals whose time since tour was no more than 18.6 years was not significant for either
cohort (minimal: p=0.650; maximal: p=0.593). : ' ‘

After adjusting for age, race, and personality type, the interaction between current
dioxin and time was significant for the minimal analysis (Table 15-7 [g): p=0.015) and
marginally significant for the maximal analysis (Table 15-7 [h]: p=0.058). A significant
negative slope between T3 % uptake and current dioxin was evident for participants with an
early tour (time>18.6 years: p=0.004 and p=0.002 for the minimal and maximal
assumptions), but the slope was not significant for Ranch Hands with a later tour (time<18.6
years: p>0.45 under the minimal and maximal assumptions). The adjusted mean T3 %
uptake decreased for individuals whose time since tour was more than 18.6 years (minimal:
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TABLE 15-7. (Continued)

~ Analysis of T3 % Uptake

(Continuous)

Ranch Hands - Log) (Current Dioxin).and Time - Unadjusted

Mean®/(n)
_ , Time"é S - Slope: , _
Assumption (Yrs.) Low Medium High ‘(Std. Error)b p-Value
e) Minimal _ . : - 0.060¢ |
(n=512) <186 30,29 30.58 3043 0.0021 (0.0047)  0.6504
(R2=0.017) (71) (126) (53) |
SR ' >186 30.87 29.96 29.83 -0.0093 (0.0038)  0.0164
(58) (130) (14)
£) Maximal 0.119°
(n=728) <18.6 -30.73 3052 . 3046 - -0.0018 (0.0033)  0.593d
(R2=0.016) . (106) . (189) . (81) :
>18.6 30.62 30.47 29.69 -0.0087 (0.0030)  0.0034
an. - Qa7 100y
Ranch Hands - Logy (Current 'Dioxin) and Time - Adjusted'
" Adj. Méanfi/_(q)
: Timé ... . Adj. Slope Covariate
Assumption (Yrs.) Low  Medium High {Sud. Error)b p-Value Remarks
g) Minimal | - 0015  AGE (p=0.045)
(n=498) <186 3059  31.03 3087 00036 (0.0050) 0.465¢  RACE (p=0.061)
(R2=0.048) (68)  (123)  (50) " PERS (p=0.015)
>186  31.50 3041 . 3020  -0,0114 (0.0040) 0.004d -
6T 121 (73) " A
h) Maximal : o . 0058°  AGE (p=0.047)
(n=704) <186 3101 3081 - 3076  -0.0011 (0.0035) 0.752 = RACE (p=0.118)
(R2=0.031) (99) (182)  (78) _ PERS (p=0.053)
>186 3100 3085 2993  .-00097 (0.0031) 0.002d -
75 any 98 :

a'I"m.mzfcnmed from natural logarithm scale.
Slope and standard error based on natural logarithm T3 % uptake versus logg dioxin.

°Test of significance for homogeneity of slopes {(current dioxin continuous, time categorized).
gni ty

dTest of significance for slope equal to 0 (current dioxin continuous, time categorized).
Note:  Minimai--Low: >10-14.65 ppt; Medium: >14.65-45.75 ppt; High: >45.75 ppt.

Maximal--Low: >5-9.01 ppt; Medium: >9.01-33.3 ppt; High: >33.3 ppt.

15-26



R Ot e e e

_TABLE 15-7. (Contiqued)

Analysis of T3 % Uptake
(Contir_luous) _

i) Ranch Hands and Comparisons by Current Dioxin Cat‘eg'ory -'Unadjustéd

Current : :
Dioxin L . Difference of
Category n - Mean® Contrast Means (95% C.1)° p-Valuef
‘Background 772 3065 AR Categories | R 0.010
 Unknown 338 3066  Unknownvs.Background . 0,01 - 0947
‘Low 194 3035 .  Low vs. Background -0.30 -- 0133
High 181~ 3003  Mighvs. Background 062 0002
Total ~ 1485- (R2=0.008)
j) Ranch Hands and Comparisons by Curreht Dioxin Category - Adjusted -
“ Current o . e . S
Dioxin Adj. : . Difference of Adj.” ' Covariate
Category n Meand ~ Contrast Means (95% CI)e p-Valuef ~ Remarks
Background 772 30.65%**  All Categories : © 0.005%*% ©  DXCAT*AGE
(p=0.001)
Unknown = 338 30.67***  Unknown vs, Background 0.02...* . 0.895%%%
Low 194 3036 LowvsBackgound 0.9 %+ | 0130
High 181 2_9.9_9""& High vs. Background -0.66 -+ 0.=(I)1""7""*
Total 1485 - (R2=0.020)

ATransformed from natural logarithm scale,
®Difference of means after transformation to originel scele; confidence intervel on dlfference of means not given

. because analysis was performed on natural logarithm scale.”
fp_value is ‘based on difference of means on natural logarithm scale.

""'"Categonzed current dioxin-by- covmate interaction (p<0.01); adjusted menn and, p-value denved from a model fitted
- after deletion of this interaction.

“+'Note:' “Baékground (Compansons) Current Dioxm <10 ppt.

- Unknown (Ranch Hands):. Current Dioxin 510 ppt.
Low (Ranch Hands): - 15 ppt.< Current Dioxin £33.3 ppt.
High (Rnnch Hands): Current Dioxin >33, 3 PPt
-DXCAT: " Categorized current dioxin.”
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31.50, 30.41, and 30.20 percent; maximal: 31.00, :30.85, and 29.93 percent for low, medium,
and high current dioxin). '

Model 3: Ranch Hands and Comparisons by Current Dioxin Category

The unadjusted analysis of categorized current dioxin found that the mean T3 % uptake
differed significantly among categories (Table 15-7 {i]: p=0.010). The mean for the high
current dioxin category was significantly less than the. background mean (30.03 percent
versus 30.65 percent, p=0.002). The mean for the unknown current dioxin category (30.66
percent) and the mean for the low current dioxin category (30.35 percent) were not '
significantly different from the background mean.

The adjusted analysis of T3 % uptake detected a significant current dioxin-by-age
interaction (Table 15-7 [j1: p=0.001). Age was dichotomized to explore the interaction and
the current dioxin effect was examined within each age category. - Appendix Table N-1'shows
that the mean T3 % uptake differed significantly among current dioxin categories for both age
groups (born in or after 1942: p=0.030; born before 1942: p<0.001). The means for the
backgrou'nd, unknown, low, and high current dioxin categories were 30.59, 30.83, 31.12, and
30.13 percent for participants born in or after 1942, For older participants, those born before
1942, the means were 30.69, 30.57, 29.82, and 29.87 percent for the corresponding cate gories,
The interaction occurred partly because, in the younger age stratum, the mean for the low
current dioxin category was marginally higher than the background mean (p=0.081), but in the
older age stratum, this contrast was highly significant in the opposite direction (p<0.001).
The mean for Ranch Hands in the high current dioxin category was marginally less than the
background mean in the younger age stratum (p=0.083), and significantly less than the -

background mean in the older age stratum (p=0.009).

Excluding the interaction, the adjusted results were similar to the unadjusted findings.
The overall association between current dioxin and T3 % uptake was significant (Table .

15-7 [j]: p=0.005) and the mean T3 % uptake for the high current dioxin category was
significantly less than the background mean (p=0.001). :

T3 % Uptake (Discrete)

Model 1: Ranch Hands - Log; (Initial Dioxin) o

Neither the unadjusted minimal nor the maximal analysis detected a significant -~
association between abnormally high levels of T3 %'uptake and initial dioxin (Table 15-8 [a]
and [b]: p=0.240 and p=0.158, respectively). . The percentage of abnormally high T3 % uptake
values was lowest for the high initial dioxin category in both the minimal and maximal
cohorts. This finding is consistent with the results of the model 1 analyses for T3 % uptake
treated as a continuous variable, which found a significant decreasing trend between Tz %
uptake and initial dioxin.

No significant association was found after adjusting for race for the minimal cohort
(Table 15-8 [c]: p=0.312). No covariates were found to be associated with T3 % uptake for

-15-28







TABLE 15-8. (Continued)

Analysis of T3 % Uptake
(Discrete)

Ranch Hands - Log) (Current Dioxin) and Time - Unadjusted

Percent Abnormal High/(n)

Time _ Est. Relative

Assumption  (Yrs.) Low  Medium _ High Risk (95% C.1.)®  p-Value

¢) Minimal o 0.777b

(n=512) <18.6 5.6 4.0 1.9  0.86 (0.46,1.63) 0.652¢
A (126) - (53)

>18.6 3.4 2.3 1.4 0.75 (0.35,1.60) 0.455¢

(58) (130) (74) |

f) Maximal - | - : . 0.477b

(n=728) <18.6 2.8 58 2.5 0.91 (0.60,1.39)  0.66%¢
(106)  (189) (81)

>18.6.- 3.9 4.0 1.0 0.72 (0.43,1.20) 0.205¢
amn (175) (100) :

| Ranch Hands - Logy (Current Dioxin) and Time - Adjusted

Time Adj. Relative _ Covariate
Assumption (Yrs.) Risk (95% C.1.)a p-Value Remarks
g) Minimal | © 0.718b RACE (p=0.088)
(n=512) <18.6 0.92 (0.48,1.74) 0.788¢ o -
>18.6 0.76 (0.35,1.66) = 0.492¢€
h) Maximal 0.477% -
(n=728) <18.6 0.91 (0.60,1.39) 0.669¢

>18.6 0.72 (0.43,1.20) 0.205¢

8Relative rigk for a twofold increase in dioxin.
DTest of significance for homogeneity of relative risks (current dioxin continuous, time categorized).

©Test of significance for relative risk equal to 1 (current dioxin continuous, time cal.egonzed)
Note:  Minimal--Low: >10-14.65 ppt; Medium: >14.65-45.75 ppt; High: >45.75 ppt.
Maximal--Low: >5-9.01 ppt; Medium: >9.01-33.3 ppt; High: >33.3 ppt.
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the maximal analysis, making the adjusted ana‘lysis result identical to the unadjusted result
(Table 15-8 {d]: p=0.158).

Model 2: Ranch Hands — Logy (Current Dioxin) and Time

~ Under both the minimal and maximal assumptions, the current dioxin-by-time since tour
interaction was not significant in either the unadjusted or ad_]usted analys1s of dlscretlzed
T3 % uptake (Table 15-8 [e-h]: p>0.40 for each analysis). :

Model 3: Ranch Hands and Comparisons by Current Dioxin Category

The unadjusted categorized current dioxin analysis for current dioxin was not 31gn1ﬂcant
for discretized T3 % uptake (Table 15-8 [i]: p=0.359). Of the four current dioxin categones,
the percentage of abnormally high T3 % uptake values was lowest for the high category
(39%, 4.4%, 3.6%, and 1.7% for the background, unknown, low, and high categories).

A significant interaction between current dioxin and age (p=0.028) was found in the
adjusted analysis, but stratified results did not reveal a s1gn1ﬁcant Ranch Hand versus
background contrast (Appendix Table N-1). After excluding the interaction, the results of the
adjusted analysis paralleled the unadjusted ﬁndmgs showmg no 31gn1ﬁcant results (Table
15-8 [j]: p>0.15 for all contrasts). ‘ Ce

TSH (Continuous)

Model 1: Ranch Hands - Log (Initial Dioxin)
-The-minimal and maximal analyses did not reveal a significant association between TSH

in its continuous form and mmal d1ox1n (Table 15-9 [a-d]: p>0 50 for all unadjusted and
adjusted analyses). _ .

Model 2: Ranch Hands - Logz (Currem Dioxin) and T:me

Under both the minimal and maximal assumptions, the association between current
dloxm and TSH did not differ between time since tour strata (Table 15 9 [e-h] p>0 40 for all
unadjusted and adjusted. analyses). _ _

Model 3: Ranch Hands and Camparisons by Current Dioxin C'ategory

The unadjusted analysis of categorized. current dmxm 'was not- sugmﬁcant for TSH (Table
15-9 [i]: p=0.275). None of the Ranch Hand versus background contrasts was: significant,
although the mean TSH increased with current dioxin levels (0.964, 0.997, 1.023, and 1.032
pIU/ml for the background, unknown, low, and high current dioxin categories).

The adjusted analysis was of borderline significance (Table 15-9 [j]: p=0.053).
Adjusting for age, race, and personality type, the mean TSH for the high current dioxin
category was significantly more than the background mean (l 026 uIU/ml versus 0.920
' uIU/mI p=0. 010) ' . .
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TABLE 15-9. (Continued)

Analysis of TSH (LIU/ml)
(Continuous)

Ranch Hands - Log; (Cprrgn} Dioxin) and Time - Unadjusted

Mean?/(n)
Time : ] . Slope ‘

Assumption (Yrs.) Low ' Medium __ High (Std. Error)  p-Value.

e) Minimal : I 0440"-
(n=431) <186 0.991 1001 0982  0.0066 (0.0522) . 09004
(R2=0.005) S (62) ~{105) (43)

>186 1049 1,063 1004  -0.0449 (0.0415) 02799
' (50) (105)  (66)

f) Maximal 0.834¢
(n=608) <18.6 1.020 0.980 1.055  -0.0138 (0.0367)  0.707d
(R2=0.002) - . (87) - (160) én: - o

>186 1.061 1.045 1015  -0.0240 (0.0319) 04519
(64) (140) (90)
Ranch Hands - Logy (Current Dioxin) and Time - Adjusted |
Adj. Mean®/(n) -
" Time : ” " Adj. Slope " Covariate

Assumption (Yrs.) Low  Medium High (Std.. Error)P  p-Value * Remarks

g) Minimal ‘ o 0476° AGE (p=0.048)
(n=431) <186 ~ 0902 0914 0908 0.0178 (0.0531) 0.7379  RACE (p=0.021)
(R2=0.030) S (62)  (105)  (43) | |
' >186 0920 0957 0913 -0.0292 (0.0425) 0.493d

(50)  (105) (66) : | :

h) Maximal . R 0743 AGE (p=0.003) -
(n=588) s186 1013 0985 1107 00120 (0.0383) 0.7540 PERS (p=0.092)
(R2=0.022) (82)  (153) (65) - - o :

>186 1045 1024 1042 . -0.0041 (0.0327) 0.8994 -
62) ~ (137)  (89)

8Transformed from natural logarithm (X - 0.4) scale (only values above the detéction limit of 0.4 used),.
bSl_ope and standard error based on natural logarithm TSH versus logy dioxin,
CTest of significance for homogeneity of slopes (current dioxin continuous, time categorized).

dTest of significance for slope equal to 0 (current dioxin continuous, time categorized).
Note:  Minimal--Low: >10-14.65 ppt; Medium: >14.65-45.75 ppt; High: >45.75 PPt
Maximal--Low: >5.9.01 ppt; Medium: >9.01-33.3 ppt; High: 533.3 ppt.
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TSH (Discrete)

Model I: Ranch Hands — Logy (Initlal Dioxin)

The unadjusted analyses for discretized TSH did not show a significant relationship
with initial dioxin for either the minimal or maximal cohorts (Table 15-10 [a] and [b]:
p=0.373 and p=0.765). The adjusted analyses were identical to the unadjustcd analyses
because no covariates were included in the final models.

Model 2: Ranch Hands - Logy (Current Dloxin) and Time

The current dioxin-by-time since tour interaction was not significant for both the
unadjusted minimal (p=0.520) and maximal (p=0.423) analyses of discretized TSH (T able
15-10 [e] and [f]). The adjusted minimal analysis was identical to the unadjusted analysis
because no covariates were retained in the final model.

Under the maximal assumption, the adjusted analysis detected a significant interaction
among current dioxin, time, and personality type (p=0.022). Stratifying by personality type,
the current dioxin-by-time interaction was significant for type A Ranch Hands (Appendix
Table N-1: p=0.026). The relative risk was marginally less than 1 for type A Ranch Hands

whose time since tour was more than 18.6 years (Adj. RR=0.40, p=0.089). By contrast, the -

relative risk was greater than 1, but not significant, for type A Ranch Hands whose time since -
tour had been 18.6 years or less (Adj. RR=1.70, p=0.256). The interaction between current
dioxin and time was not significant for type B Ranch Hands (p=0.382).

After deleting the interaction with personality type, the results of the adjusted maximal

analysis were identical to the unadjusted findings because personality type was dropped from
the modcl

Model 3: Ranch Hands and Comparisons by Curretit Dioxin Categot:f

The prevalence of abnormally high TSH levels did not differ significantly among current
dioxin categories in both the unadjusted (Table 15-10 [i]:  p=0.531) and adjusted (Table
15-10 {j]: p=0.430) analyses of categorized current dioxin.

FSH (Continuous)

Model I: Ranch Hands — Logj (Initial Dwxm)

FSH was not associated significantly with initial dioxin in either the unad_]ustcd mlmmal
(p=0.331) or maximal (p=0.463) analysis (Table 15-11 [a] and [b]). These findings did not
change after covariate adjustment (Table 15-11 [¢] and [d): p=0.642 and p=0.372 for the
minimal and maximal cohorts).

Model 2: Ranch Hands — Logy (Current Dioxin) and Time

The association between current dioxin and FSH was marginally different between time
since toyr strafa in the unadjusted minimal analysis (Table 15-11 [e]: p=0.068), and

- significantly different between time strata in the unadjusted maximal analysis (Table 15-11

[f]: p=0.014), In both analyses, there was a significant negative association between FSH

and current dioxin for Ranch Hands with a later tour (time<18.6: p=0.014 and p=0.007 for the
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TABLE 15-10. (Continued)

Analysis of TSH
‘(Discrete)

Ranch Hands - Logy (Current Dioxin) and Time - Unadjusted

Percent Abnormal High/(n)
_ __Current Dioxin .
Time B ' Est. Relative : _
Assumption (Yrs.) Low  Medium _ High Risk (95% C.1.)2 p-Value
"¢) Minimal | | 05200
(n=512) <18.6 0.0 2.4 1.9 1.48 (0.65,3.36) 0.354¢
' AY. (126) (53)
>18.6 3.4 1.5 4.1 1.06 (0.60,1.88) - 0.845¢
(58) (130) (74)
f) Maximal ] S - 0423b
(n=704) <18.6 19 05 . 37 - 1.23 (0.67,2.24) 0.507¢
(106) (189) (81)
>18.6 5.2 2.3 3.0 0.90 (0.58,1.41) 0.643¢
77 (175 (100) : '
Ranch Hands - Ldg2 (Curre'nt Dioxin) and Time - Adjusted
Time Adj. Relative | | Covariate
Assumption (Yrs.) Risk (95% C.1.)3 p-Value Remarks
g) Minimal | 0.520b -
(n=512) <18.6 1.48 (0.65,3.36) - 0.354¢ :
: >18.6 1.06 ‘_(0.6_0,1.8'8) o 0.845¢
h) Maximal ' 0.423%*b CURR*TIME*PERS
(n=704) <18.6 1.23 (0.67,2.24)** 0.507%*C (p=0.022)
>18.6 0.90 (0.58,1.41)** 0.643**C '

8Relative risk for a twofold increase in dioxin.
bTest of significance for homogeneity of slopes (current dioxin continuous, time categorized).
CTest of significance for relative risk equal to 1 (current dioxin continuous, time categorized).
**Logs (current dioxin)-by-time-by-covariate interaction (0.0.1<p$0.05); adjusted relative risk, confidence interval, and
p-value derived from a model fitted after deletion of this interaction.
‘Note: Minimal--Low:. >10-14.65 ppt; Medium: »14.65-45.75 ppy; High: >45.75 ppt.
Maximal--Low: >5-9.01 ppt; Medium: »9.01:33.3 ppt; High: >33.3 ppt. '
CURR: Logy (current dioxin).
TIME: Time since tour.
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. TABLE 15-11.

Analysis of FSH (mIU/ml)
' .(Continu0us)

Ranch Hands - Log (Iniitial Dioxin) - Unadjusted -

Initial e - Slope
Assumption Dioxin- ©~ ~ n - Mean (Std. Error)P p-Value
a) Minimal Low 130 8.61 -0.0258 (0.0265) 0.331
(n=521) Medium 260 7.58
(R2=0.002) High 131 74
b) Maximal Low - 185 170 .0.0145 (0.0197) 0.463
(n=742) Medium 371 7.96

(R2<0.001) High 186 7.56

Ranch Hands - Log (Initial Dioxin) - Adjusted

Initial : Adj. . Adj. Slope Covariate
Assumption Dioxin n Mean2  (Std. Error)b p-Value Remarks

¢) Minimal Low 130 749 00122 (0.0263) 0642 AGE (p<0.001)
(n=521)  Medium. 260  6.88 oo RACE (p=0.131)
(R2=0.087) High 131 .7.24

d) Maximal Low 185 760 00172(00193) 0372 AGE (p<0.001)
(n=742) - Medium 371  7.67 -
(R2=0.084) High 186 @ 8.25

&Trancformed from natural logarithm scale. C .

bSlope and standard error based on natural logarithm FSH versus logy dioxin.

Note: * Mipimal--Low: 52-93 ppt; Medium: >93-292 ppt; High: >292 ppt.
Maximal--Low: 25-56.9 ppt; Medium: - >56.9-218 ppt; High: . >218 ppt. -







TABLE 15-11. (Continued)

Analysis of FSH (mIU/mi)
(Continuous)

i) Ranch Hands and 'C'al‘nparisons. by Current Dioxin Cat'é‘gnrj. - Unadjusted

Current C : ‘
Dioxin ' . A Difference of _
Category. n 5 Mea,na : Contrast . ~ Means (95% C I)e  p-Valuel
Background 786 7.57 - All Categories = - SR 0602
Unknown M5 796  Unknown vé. Background 039~ . 0277
Low 196 7.7 Low vs. Background 0.20 -- 0.636
High - 187 - 136 High vs. Background ‘ -0.21 - 0.639
Total 1,514 © (R2=0.001)

) Ranch Hands and Comparlsons by Current Dloxm Category - Adjusted
Current s B
Dioxin Adj. Difference of Adj. Covariate
Category n Mean? Contrast Means (95% C. I )° p-Valuer Remarks
Backgound 786 7.50 Al Categorles T 0.583 AGE (p<0‘001)
Unknown - 345 7.73 - Unknown vs. Background.; . '0 23 - - '0.50'7 .
Low . - 196 175  Low vs, Background 025 - - 0.549. . .
High . 187 . 808 High vs. Background . 0.58 - . 0187 -
Total 1514 . (R2=0.088) .

8Transformed from natural logazithm scale, .
eDifference of means after ransformation to original sca.'le. oonﬁdence mterval on dlfference of means 'not gwen
because analysis was performed on natural logarithm scale.
t'P-vall;a is based on difference of mesns on natural logarithm scale,
Note: *'~ Background (Comparisons) Currenit Dioxin <10 ppt
Unknown (Ranch Hands):" -Curtent Dioxin 510 ppt.” o
Low (Ranch Hands): 15 ppt < Current Dioxin £33.3 ppt. o : ' e
High (Ranch Hands): Current Dioxin >33.3 ppt. . o . :

T TR T Rl - R b

TR o ahdd i D Dt e e
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TABLE 15-12. (Continued)

Analysis of FSH
(Discrete)

Ranch Hands - Current Dioxin (Categorized) and Time - Adjusted

Current
Time Dioxin Adj. Relative - . Covariate
Assumption {(Yrs.) ~ Contrast Risk (95% CL) p-Value - Remarks
g) Minimal C-by-T2 0.710  AGE (p=0.012)
(n=521) <186 Overallt _ 0.583
Mvs, LD -- ’ . e
H vs. LP -- s-
Myvs, LC - 0.73 (0.30,1.78) - 0.487d
H vs. LS 0.52 (0:14,1.96) 0.332d
>18.6 Overallt _ - 0.768
Muvs. LD -- : Yot
Huvs. Lb .. _. sy
Muvs. LS 1,61 (0.65,4.02) 0.303d
Hvs. LS 1.37 (0.48,3.90) 0.558d -
h) Maximal C-by-T2 : 0047  AGE (p<0,001)
(n=742) <186 Overallt 0773 -
‘ Mvs. LD 0.97 (0.22,4.29) ©0.973d
Hvs. LD 1.21 (0.23,6.54 08214
M vs. LS 0.61 (0.30,1.23) 0.167d
Hvs. LS - 0.45 (0.13,1.49) 0.190d
>18.6 Overallt 0.176
" Muvs. Lb 0.95 (0.14,6.41) 0.957d
Hvs. Lb 0.67 (0.07,6.62) " '0.733d
M vs. LS " 2.43 (1.16,5.06) 0.0189
Hvs. L 2.10 (0.87,5.09) 0.0994

8Test of significance of current dioxin-by-time interaction.
bLow FSH contrasted with normal FSH. ‘
cngh FSH contrasted with normal FSH. ‘
dTest of significance for relative risk equal (0 1 (current dioxin and time cntegorized} :
tOverall test of independence of current:dioxin and FSH within- time stratuim, o :
=t Adjusted relative risk, confidence interval, and p-value not.given due to the sparse number of abncrmn.hues.
Note: . Minimal--Low:. »>10-14.65 ppt; Medium: >14.65-45.75: ppt; High:: >45:75 PPt
Maximal--Low: >5-14.65 ppt; Medium: - >14.65-45.75 ppt; High! >45.75 ppt
M vs. L: Medium current dioxin category vorsus. low current dioxis category. -
H vs, L: High current dioxin; category versus low current dloxm categomy
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TABLE 15-12. (Continued)

Analysis of FSH
(Discrete)

i) Ranch Hands and Comparisons by Current Dioxin Category - Unadjusted

Cunén___t Perce_nf ) : : ' Low versus Normal .____High versus Normal
Dioxin - o . : - Est. Relative - ' " Est. Relative
Category n Low Normal High Contrast Risk (95% C.1) p-Value Risk (95% C.I.) p-Value
Background 786 19 - 879 . 102- _ o '
Unknown 345 20 858 122 Unknowjl vs. Background 1.10 (0.452.70) 0.840 1.23 (0.82,1.83) 0319
Low 196 2.0 847 133  Low vs: Background 1.13°(0.37,3.41) 0.829 136 (0.84,2.18) 0210
High - 187 2.1 87.2 7 10.7.-  High vs. Background 1.15 (0.38,3.48) 0.303 1.06 (0.63,1.79) 0.821
Totgi_ 1;51_4 ' | All categories: p=0.912

J) Ranch Hands and Comparisons by Current Dioxin Category - Adjusted
Current- 7 : _low vgﬁ: us Normal _ High versus Normal .
Dioxin , . Adj. Relative o ' ‘Adj. Relative - Covariate -
Category __-n Contrast -Risk (95% C.I) p-Value Risk (95% Cl1.) p-Value Remarks
Backgromd 786 | o | AGE (p=<0.001)
Unknown 345 Unknown vs, Background ~ 1.20 (0.49,2.96)  0.691 1.14 (0.77,1.71) 0.508
Low™ - 19 Low vs, Background 1.14 (0.38,3.40) 0.821 1.38 (6.85.2.22) 0.190
ngh . 187 High vs. Background 0.93 (0.31,2.79) ~ 0.895 _ 1.41 (0.82,2.40) 0.212
Total 1514 | "

All categories: p=0.826

Note: Background (Compaﬁsons): Current Dioxin <10 ppt.
Unknown (Ranch Hands): Cumrent Dioxin <10 ppt..
-~ Low (Ranch Hands): 15 ppt < Current Dioxin <33.3 ppt.
* High (Ranch Hands): Current Dioxin >33.3 ppt.



Model 3: Ranch Hands and Comparisons by Current Dioxin Category

The unadjusted and adjusted analyses of categorized current dioxin were not significant
for discretized FSH (Table 15-12 [i] and [j]: p>0.15 for the overall current dioxin effect and
all contrasts).

Testosterone (Continuous)

Model 1: Ranch Hands - Logy (Initial Dioxin)

Treating testosterone as a continuous variable, a decreasing association with initial
dioxin was observed in both the unadjusted minimal and maximal analyses, although the
relationship was not significant (Table 15 13 [a] and [b): p=0.679 and p=0.126,
respectively).

The adjusted analyses revealed a significant initial dloxln -by-personality type
interaction under both the minimal and maximal assumptions (Table 15-13 [c] and [d]:
p=0.007 and p=0.002). Appendix Table N-1 presents stratified results. In each cohort,
testosterone decreased significantly with initial dioxin for type A participants (minimal:
p=0.006; maximal: p=0.004). In the minimal cohort, adjusted mean testosterone levels for
type A participants decreased by 12.2 percent between the low and high initial dioxin
categories (538.3, 514.8, and 472.1 ng/dl for the low, medium, and high initial dioxin
categories); correspondingly, adjusted testosterone means for type A participants dropped by
10.6 percent between the low and high initial dioxin categories in the maximal cohort (562.4,
551.1, and 502.7 ng/dl for the low, medium, and high initial dioxin categories). In contrast, a
mnonsignificant positive association was seen between testosterone and initial dioxin for type
B individuals in both cohorts.

Further analyses deleted the initial dioxin-by-personality type interaction.” Because
percent body fat was significantly associated with initial dioxin (see Chapter 6), the
association between initial dioxin and testosterone was evaluated in the context of two
models. Adjusting for age and percent body fat under the minima?l assumption, and for age,
race, and percent body fat for the maximal assumption, the association between initial dioxin
and testosterone was not significant (Table 15-13 [c] and [d]: p=0.329, minimal; p=0.237,
maxtmal) However, a significant negative association was seen for both cohorts when the
percent body fat effect was excluded from the model (Appendix Table N-2: p=0.023 for the
minimal cohort and p<0,001 for the maximal cohort). ‘The adjusted mean-testosterone levels
were 559.9, 544.3; and 508.5 ng/dl for the low, medium, and htgh initial dioxin categories of the
maxtmal cohort,

-Model 2: Ranch Hands - Logy (Current Dioxin) and Time

Under both the minimal and maximal assumptions, the association between current
dioxin and testosterone did not differ significantly betweéen time since tour strata in either the
unadjusted or adjusted. analyses (Table 15-13 [e-h]: p>0.40 for each analys:s) The
assogiation between current dioxin and testosterone was.also not significant in each of the
1nd1v1dual time strata, either unadjusted or adjusted for age and percent body fat.

. However, when percent body fat was excluded from the model, the association between
current dioxin andt testosterone was' s1gn1ﬁcantly negatlve for Ranch Hands with a later tour

.. "1 B . : : . !
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