TABLE_ 15-13. (Continued) 1

Analysis of Testosterone (ng/dl)
' (Continuous)

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

' Meana/(n)
: ——Current Dioxin

Time . _ . Slope .
Assumption - (Yrs.) . Low Medium High  (Std. Erron) | p-Value
e) Minimal | 0.669¢
(n=516) <186 521.9 5452 5178  -0.0063 (0.2062) 09764
(R2=0,010) , (71) - A" (54) -
>18.6 496.3 503.8 503.5 0.1077 (0.1687)  0.524d
(57) (130) - | -
f) Maximal ' _ | ' 0.509¢
(n=736) <186 5554 5325 528.7  -0.1240 (0.1453)  0.394d

(R2=0.011) o (105) (189) (83) o |
5186 509.0 505.6 504.2 0.0042 (0.1282) 09744

(79) 76  (104)

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

Adj. Mean?/(n)

: - Time : ST o Adj. Slope Covariate
Assumption ~ (Yrs.) Low  Medium High  (Std. Error)® p-Value Remarks:
g) Minimal - 0410 . AGE (p<0.001)

(n=516) <186 5263 5319 4951 -0.1935 (0.1869) 0.3014 . %BFAT (p<0.001)

(R2=0.243) 71y 127 (54) '

>186 5173 5099 - 5110 -0.0009 (0.1531) 0.995d -
(57 130y (7D '

h) Maximal _‘ 0690 AGE (p<0.001)
(n=736) <186 5505 5455 5276 -0.1147 (0.1336) 0.3919 'RACE (p=0.126)
(R2=0.224) (105)  (189)  (83) _ . %BFAT (p<0.001)

>186 5398 5362 5263 -0.0461 (0.1177) 0.6964

79y (176) (104)

ATransformed from square root scale,
bSlope and. standard error based on square root testosterone versus logy dioxin.

Test of significance for homogeneity of slopes (current dioxin continuous, time calegorlzed)

dTest of significance for slope equal to O (current dioxin continuous, time categorized).
Note:  Minimal--Low: >10-14.65 ppt; Medium: >14.65-45.73 ppt; High: >45.75 ppt.
‘Maximal--Low: >5-0.01 ppt; Medium: - >9.01-33.3 ppt; High: >33.3 ppt. :







and marginally neganve for Ranch Hands with an early tour under the maximal assumption
(Appendix Table N-2: p=0.012 for time<18.6 years and p=0.069 and time>18.6 years). This
demonstrates the percent body fat-dioxin effect seen in Chapter 6. The current dioxin-by- -
time interaction remained nonsignificant for both assumptions.

Model 3: Ranch Hands and Comparisons by Current Dioxin Category

The mean testosterone differed significantly among the four current dioxin categories in
the unadjusted analysis (Table 15-13 [i]: p=0.016). Of the three Ranch Hand versus
background contrasts, the only significant finding was that the mean for the unknown category

~was significantly more than the background mean (p=0.005). The mean levels of
testosterone were 525.3, 554.2, 525.6, and 515.0 ng/dl for the background, unknown, low, and
high current dioxin categories.

After adjustment for percent body fat and the age-by-race interaction, no significant
findings were noted (Table 15-13 [jl: p>0.15 for all contrasts). However, the overall
contrast became significant when percent body fat was deleted from the model (Appendix
Table N-2: p<0.001). For this analysis, the adjusted mean for the unknown current dioxin
category was significantly more than the background mean (p=0.001) and the adjusted mean
for the high current dioxin category was significantly less than the background mean
(p=0.010). The adjusted means were 514.0, 545.9, 513.3, and 482.9 ng/dl for the background,
unknown, low, and high current dioxin catcgoncs

Testosterone (Discrete)

Model 1 Ranch. Hands - Logy (Initial Dioxin)

The pfcvalcnce of abnormally low testosterone levels was not 's1gn1fi¢antly associated
with initial dioxin in both the unadjusted minimal and maximal analyses (Table 15-14 [a] and
[b]: p=0.589 and p=0.581).

These ﬁndmgs did not change after adjusting for age and percent body fat (Table 15-14
[c] and [d): mmlmal p=0.568; maximal, p=0.846).

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 analyses (Table 15-14.
[e-h]: p>0. 40 for each analys1s)

Model 3: Ranch Hands and Comparisons by Current Dioxin Category

The prevalence of abnormally low testosterone levels did not differ significantly among
current dioxin categories in the unadjusted analysis of categorized current dioxin (Table
15-14 [i]: p=0.649). However, relatively more abnormally low values were found in the high
current dioxin category than in the other categories (1.7%, 0.9%, 1.6%, and 2.1% for the
background, unknown, low, and high current dioxin categories).

The adjusted analysis found a significant categorized current dioxin-by-personality type
interaction (Table 15-14 [j]: p=0.028). For type A participants, the overall current dioxin
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TABLE 15-14. (Continued)

Anélysi’s of Testosterone
(Discrete)

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

Percent Abnormal Low/(n)
Current Dioxin

Time : : Est. Relative -
Assumption  (Yrs.) Low  Medium High Risk (95% C.1.)2 p-Value
e) Minimal ‘ | 0.983b
(n=516) <186 14 16 19 0.75 (0.26,2.18) 0.600¢
(71) (127) (54)
>186 7.0 L5 39 074 (0.40,1.38) - 0.347¢
(57 (130) a7
f) Maximal : | 0.444b
(n=736) <186 00 . 16 1.2 1.22(0.59,2.55) 0.592¢
(105) (189) .  (83) _
>18.6 2.5 4.0 2.9 0.87 (0.56,1.34) 0.528¢

79y (176)  (104)

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

Time Adj. Relative R Covariate
Assumption . (Yrs.) Risk (95% C.1.)a p-Value Remarks
g) Minimal o 0.796b %BFAT (p<0.001)
(n=516) <18.6 0.53 (0.17,1.69) = 0.285¢ . -
>18.6 0.63 (0.33,1.19) ' 0.154¢
h) Maximal 0.762b AGE (p=0.045)
(n=736) <18.6 1.00 (0.44,2.25) 0.992¢ %BFAT (p<0.001)

>18.6 0.86'(0.54,1.37) 0.536¢

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

©Test of significance for relative rick 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 pp; High: >33.3 ppt.
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effect was marginally significant (Appendix Table N-1: p=0.096) and the relative risk of
abnormally low testosterone levels for the high versus background contrast was significant
(Adj. RR=6.72, 95% C.L: [1.06,42.73], p=0.044). The results for type B individuals did not -
show a significant difference among current dioxin categories (p>0.25 for all contrasts).

The interaction was then excluded from the model. After édjusting for age, race, and
percent body: fat, no significant difference was found.among current dioxin categories (Table
15-14 [j): p=0.899). -

Fasting Glucose"(COnt_indous_) -

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

Under both the minimal and maximal assumptions, the unadjusted initial dioxin analyses
- found a significant association with fasting glucose in its continuous form (Table 15-15 [a]’ .
and [b]: p=0.027 and p<0.001, respectively). The.mean levels of fasting glucose were 102.4,
103.1, and 102.2 mg/d! for the low, medium, and high initial dioxin categories under the
minimal assumption. The corresponding means under the maximal assumption were 99.4,
101.6, and 104.6 mg/dl.

The adjusted analyses under both assumptions found a highly significant positive
association between initial dioxin and fasting glucose (Table 15-15 [c] and [d]: p<0.001 for
both the minimal and maximal assumptions).. The adjusted means increased with initial -
dioxin (minimal: 104.1, 105.6, and 106.8 mg/dl; maximal: 103.5, 104.7, and 110.4 mg/dl] for the
low, medium, and high initial dioxin categories). ' .

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

The unadjusted current dioxin and time since tour. analysis for fasting glucose in-its .
continuous form found that the interaction between current dioxin and time was marginally
significant under the minimal assumption (Table 15-15 [e]: p=0.096), but it was not .
significant under the maximal assumption (Table 15-15 [f]: p=0.242). For both cohorts, the
association between current dioxin and fasting glucose was significantly positive for Ranch -
Hands with an early tour (time>18,6: . slope=0.0251, p=0.009 for the minimal cohort; FE
slope=0.0205, p=0.002 for the maximal cohort). - The mean levels of fasting glucose for the
low, medium, and high current dioxin categories in this time stratum-were 102.6, 102.9, and
105.7 mg/dI for the minimal cohort, and 99.8, 102.5, and 106.0 mig/di for the maximal cohort,
The association between current dioxin and fasting glucose was not significant for Ranch
Hands with an early tour (p=0.993 and p=0.241 for the minimal and maximal cohorts).

The adjusted minimal analysis displayed findings similar to the unadjusted analysis.
The current dioxin-by-time interaction was of borderline significance (Table 15-15 (gl
p=0.097). A significant association between current dioxin and fasting glucose was seen for
Ranch Hands with an early tour (time>18.6: Adj. slope=0.0393, p<0.001), but the
association was not significant for Ranch Hands with a later tour (time<18.6: Adj.
slope=0.0149, p=0.209). The adjusted mean levels of fasting glucose for Ranch Hands with
an early tour were 102.4, 104.5, and 109.7 mg/dl for the low, medium, and high current dioxin
categories. '
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TABLE 15-15. -(Continued)

Analysis of Fastmg Glucose (mg/dl)
(Contmuous)

Ranch Hands Logz (Current DIOXIII) and Tlme - Unadjusted

Meana/(n)
_ Time _ Slope ,
Asgsumption -(Yrs.) Low Medium High (Sud. Error)P p-Value )
‘€¢) Minimal | o 0.096¢

(n=517) <186 1013 1035 984 -0.0001 (0.0117) = 09934

R2=0.015) 72 a2 (53 o

. - >18.6 102.6 1029 1057 00251 (0.009) 00099 -

(58) - 3. aAD.- B
f) Maximal ' 0.242¢
(n=737) <186 98.2 100.7 104.0 0.0088 (0.0075)  0.2414

(R2=0.018) (105)  (189) #2) |
>186 998 1025 1060 00205 (o 0066) 0.0024

‘ (79) (178) (104) _

Ranch Hands - Logz (Current Dloxm) and Tlme Adjusted
. Adj, Mean?/(n)

N ~ Time Ad_| Slope Covariate
Assumption """ (Yrs.) Low Medium High (Std Error)b p-Value  Remarks
g) Minimal o o . 0097 . AGE*RACE

, (n=511) ‘ 5186;_‘ 1034 1074 1045 0.0149 ©.0118) - 0. 204 . (p=0.019)

- (R2=0.103y a a5 - RACE*DRKYR
- ©>186 1024 1045 1097 00393 (0.0096) <0.0019 . . (p=0.043) .
R (58)  (128)  (76) o L

h) Maximal R R T ST TRV TR S 0194**° . CURR*TIME*AGE

(n=728) SIS6  1023%% | 1049%% 110.8%. -0.0168 (o 0075y* 0024"‘1 (p=0.041)

(R2=0.122) - (104) - (188).-. (80) - - AGE*RACE

- >18:6 - 101.7%* “104.5%% 111.1%* 00294 (00066)"““<0001“d' (p=0.004)

(78)  (176)  (102) ~ AGE*DRKYR
- (p=0.015)
RACE*DRKYR

(p=0.030)

ATransformed from natural logarithm scale. : :
bSlope and standard error based on natiral logarithm fasung glucosa versus logz dxoxm :

°Test ‘of s:g‘niﬁcance for homogeneity of slopas (current dioxin commuous. time categonzed)
dTest of significance  for slope different from O (current dioxin continuous, time -categorized).

**Logy (current dioxin)-by-timé-by-covariate interaction (0.01<p£0.05); adjusted mean, adjusted :slope, standard error,

and. p-value-derived from a model fitted after deletion of this interaction.

Note:

~ Minimal--Low: >10-14.65 ppt; Medium: >14.65-45.75 ppt; High: »45.75 pptL.

Maximal--Low: >5-9.01 ppt; Medium: >9.01.33,3 ppt; High: »33.3 PPL.
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The adjusted maximal analysis detected a significant current dioxin-by-time-by-age
interaction (Table 15-15 [h]: p=0.041). Stratified analyses found a significant interaction
between current dioxin and time for younger Ranch Hands, those born in or after 1942
(Appendix Table N-1: p=0.031). The association between current dioxin and fasting
glucose was significant for younger Ranch Hands with an early tour (time>18.6: Adj.
slope=0.0319, p=0.002), but it was not significant for those with a later tour (time <18.6: .
Adj. slope=0.0017, p=0.854). The adjusted mean levels of fasting glucose for the early time
stratum were 94.3, 95.3, and 100.1 mg/d] for the low, medium, and high current dioxin
categories. '

- The interaction between current dioxin and time was not significant for older Ranch
Hands (born<1942: p=0.451), but the association between current dioxin and fasting glucose.
was significant within each time stratum (time<18.6: Adj. slope=0.0370, p=0.003; time>18.6:
Adj. slope=0.0254, p=0.006). The adjusted mean levels of fasting glucose increased for the
low, medium, and high current dioxin categories for both time strata (time<18.6; 103.4, 109.1,
and 122.8 mg/d]; time>18.6: 105.1, 109.0, and 114.8 mg/d)).

~ Ignoring the current dioxin-by-time-by-age interaction, the adjusted maximal analysis
did not find ‘a significant interaction between current dioxin and time (Table 15-15 [h]:

=0.194). However, the association between current dioxin and fasting glucose was
significant within each time stratum (time<18.6:° Adj. slope=0.0168, p=0.024; time>18.6:
Adj. slope=0.0294, p<0.001). The adjusted mean levels of fasting glucose increased with
current dioxin for both time strata (time<18.6: 102.3, 104.9, and 110.8 mg/dl; time>18.6:
101.7, 104.5, and 111.1 mg/d! for the low, medium, and high current dioxin categories).

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

- The unadjusted analysis of categorized current dioxin found that the mean levels of
fasting glucose differed significantly among current dioxin categories (Table 15-15 [i]: 99.5,
98.3, 100.7, and 105.1 mg/dl for the background, unknown, low, and high current dioxin '
categories, p<0.001). The mean for the high current dioxin category was significantly more
than the background mean (p<0.001). The means for the unknown and low categories did not
differ significantly from the background mean (p=0.206 and p=0.331, respectively).

The adjusted analysis detected two significant categorized current dioxin-by-covariate
interactions—categorized current dioxin-by-age (Table 15-15 [j]: - p<0.001) and categorized
current dioxin-by-lifetime alcohol history (p=0.044). Age and lifetime alcohol history were
categorized to explore these interactions. Separate analyses were done for younger Ranch
Hands (born>1942) and older Ranch Hands (born<1942). The categorized current dioxin-. -
by-lifetime alcohol history interaction was not significant for younger Ranch Hands .
(p=0.807), but it was significant for older Ranch Hands (p=0.050). The mean level of fasting
glucose differed significantly among current dioxin categories for younger Ranch Hands
(Appendix Table N-1: 96.1, 95.5, 96.5, and 100.0 mg/dl for the background, unknown, low,
and high current dioxin categories, p=0.017), with the mean for the high current dioxin
category being significantly more than the background mean (p=0.004).

~~ Appendix Table N-1 presents results stratified by lifetime alcohol history for older o
Ranch Hands because of the significant interaction. They show that the overall contrast was
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TABLE 15-16.

Analysis of Fasting Glucose
' (Discrete)

- Ranch Hands - Log) (Il_iitial Dioxin) - Unadjusted

Percent
Initial . Abnormal - Est. Relative
Assumption Dioxin n ___High Risk (95% C.1)2  »p-Value
a) Minimal Low 130 15.4 1.25 (1.03,1.50) 0.022
(n=517) Medium 257 148
| High 130 17.7
b) Maximal Low 184 82 . 129(1.12,1.49)  <0.001
(n=737) Medium 368 13.9
High 185 195

Ranch Hands - Log (Initial Dioxin) - Adjusted

- Adj. Relative S o ‘Covariate

Assumption - _Risk (95% C.1)2 p-Value _Remarks

¢) Minimal 1.45 (1.18,1.77) <0001 AGE (p<0.001)
(n=317) B | 3 -

d) Maximal © 148(1.26,174) . <0001  AGE (p<0.001)
(n=737) - | -

RACE (p=0.100)

BRelative risk for a twofold increase in dioxin.
Note:  Minimal--Low: 52-93 ppt; Medium: >93-292 ppt; High: >292 ppt.
: M.nximgl—-]_.ow: 25-56.9 ppt; Medium: >56.9-218 PPG; High: >218 ppt.
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TABLE 15-16. (Continued)

Analysis of Fasting Glucose
(Discrete)

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

Current Percent ,

Dioxin Abnormal . Est. Relative .

Category n _High Contrast Risk (95% C.1) p-Value
Background 779 114  All Categories 0.001
Unknown 341 7.9 Unknown vs. Background 0.67 (0.42,1.05) 0.078
Low 193 124 Low vs. Background : 1.10 (0.68,1.78) 0.695
High 186 19.9 ‘High vs. Background 1.93 (1.26,2.94) 0.002
Total 1,499 | '

J) 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 777
Unknown 338

Low - 191
High 182
Total 1,488

All Categories

Unknown vs. Background  0.66 (0.42,1.05)
Low vs. Background 1.18 (0.72,1.94)
High vs. Background 295 (1.87,4.66)

<0.001 .. AGE (p<0.001)

RACE (p=0.042)
0.081 DRKYR (p=0.033)
0.510 :
<0.001

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 15-17.

Analysis of 2-Hour Postprandial Glucose (mg/dl)
(Continuous)

Ranch Hands - Logj (Initial Dioxin) - Unadjusted

Initial ' Slope
Assumption . Dioxin ___ n . Mean? . (8. Error)b . p-Value
a) Minimal Low 117 112.3 0.0146 (0.0108) 0177
(n=467) : © Medium 231 112.9 : ‘
(R2=0.004) ~ High . 119 113.8°
b) Maximal ' Low am 108.0 0.0178 (0.0077) 0.021
(n=678) Medium 337 1121 .
(R2=0.008) High 164 114.0

Ranch Hands - Logy (Initial Dioxin) - Adjusted

Initial Adj.  Adj. Slope Covariate

Assumption - Dioxin .1 Meand (Std. Error)b p-Value Remarks

¢) Minimal Low 117 1119% 00169 (00107)** 0114*- INIT"‘%BFAT (p=0.045)
(n=467) Medium 231  113.6% AGE (p<0.001)
(R2=0.111)  High 119 113.6% a _

d) Maximal Low 168 - 1102 0.0118 (0.0079) - 0.135. AGE (p<0.001) .
(n=654) Medium 328 1116 - - PERS (p=0.127)
(R2=0.105)  High 158 1134 | o %BFAT (p<0.001) .

aTmnsfm‘rned from natural logarithm scale..
S]ope and standard error based on natural loga.nthm 2 hour postprand:al glucose versus 1032 dioxin.
**Logy (initial dioxin)-by-covariate interaction (0.01<p<0.05); adjusted mean, adjusted slope, standard error, and P-
value derived from a model fitted after deletion of this interaction.
Note:  Minimal--Low: 52-93 ppt; Medium: »93-292 ppt; High: >292 ppt,-
M_gmmgl--].aow 25-56.9 PPL Medium: >56. 9—218 PPL; ngh >218 ppt.

- 15-66







TABLE 15-17. (Continued)

Analysis of 2-Hour Postprandial Glucose (mg/dl)
(Continuous)

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

Current

Dioxin : Difference of

Category n’ Mean? Contrast Means (95% C.1)¢ p-Valuef
Background 740 111.3 All Categories _ 0.082
Unknown 331 107.5 Unknown vs. Background -38 -- 0.049
Low 179 109.8 Low vs. Background -1.5 -- 0.527
High 166 114.2 High vs. Background 29 - 0.263
Total 1416 (R2=0,005)

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

Current .

Dioxin Adj. Difference of Adj. Covariate

Category n Mean? Contrast - Means (95% C.1)¢ p-Valuef  Remarks

Background 705 1109 All Categories 0.557  AGE (p<0.001)
%BFAT (p<0.001)

Unknown 314 109.5 Unknown vs. Background -14 -- 0471  PERS (p=0.076)

Low 175 1093 Low vs. Background -1.6 -- 0.507

High 160 113.1 High vs. Background 22 - 0.380

Total 1,354 - (R2=0.107)

8Transformed from natural logarithm scale,
eDifference of means after transformation to original scale; confidence interval on difference of means not given
because analysis was performed on natural logarithm scale.

fp_velue is based on difference of means on natural logarithm scale.

Note:  Background (Comparisons): Current Dioxin <10 ppt.
Unknown (Ranch Hands): Current Dioxin <10 ppt. j
Low (Ranch Hands): 15 ppt < Current Dioxin <33.3 ppt. 1
High (Ranch Hands): Current Dioxin »33.3 ppt.

15-68







2-Hour Postprandial Glucose (Discrete)

Model d: Ranch Hands - Inmal Dlox!n (Categorlzed)

‘The unad]usted analyses of discretized 2-hour postprandlal glucose d1d not detect an
overall association with initial dioxin for either the minimal (p=0.174) or maximal (p=0.243)
cohorts (Table 15-18 [a] and [b]). However, the high versus low initial dioxin category
contrast showed a marginally significant risk of diabetic glucose levels for both cohorts
(minimal: Est. RR=7.00, 95% C.I.: [0.85,58.00], p=0.071; maximal: Est. RR=2.85, 95% C.I..
[0.97,8.33], p=0.056). The percentage of Ranch Hands with diabetic glucose levels increased
for the low, medium, and high initial dioxin categories (. 9%, 2.6%, and 5.9% for the minimal
cohort; 2 1%, 2. 6%, and 5 9% for the maximal cohort). _

Adjustmg for age and percent body fat sm‘ular ﬁndmgs were noted, The overall:
association with initial dioxin was not significant (Table 15-18 [c] and [d]: p=0.229 and
p=0.237 for the minimal and maximal assumptions), but the high versus low initial dioxin
category contrast of diabetic glucose levels was marginally significant under each assumption
(minimal: Adj. RR=5.95,95% C.L: [0 91,38.81], p=0.062; maximal: Adj. RR=2.98,95% C.I.:
[0.97,9.14], p=0.057).

-Further adjusted analyses were done excludrng percent body fat from the model. They
found a marginally significant overall association with initial dioxin for the maximal cohort
(Appendix Table N-2: p=0.091). The high versus low initial diexin category contrast of
diabetic glucose levels was significant for both cohorts (Adj. RR=7.99, 95% C.I..
[1.10,57.96], p=0.040 for the minimal cohort; Adj. RR=3.85, 95% C.I.: [1.28,11.57], P—O 016
for the maximal cohort). L _

Model 2: Ranch Hands —~ Current Dioxin (Categorized) and Time
_ The current dioxin-by-time since tour interaction was not significant for either the
unadjusted minimal (p=0.444) or maximal (p=0.781) analysis of discretized 2-hour
postprandial glucose (Table 15-18 [e] and [f]). However, for the minimal cohort, the medium
versus low current dioxin category contrast for the risk of impaired glucose levels was
significantly less than 1 for Ranch Hands with more than 18.6 years since exposure (Est.
RR=0.44, 95% C.I.: [0.21,0.92], p=0.029) and the high versus low contrast was marginally
less than 1 for this time stratum (Est. RR=0.47, 95% C.L: [0.20,1.08], p=0.074). For Ranch
Hands with time 18.6 years or less, the relative risk of diabetic glucose levels for the high
versus low contrast was significant under the maximal assumption (Est. RR=5.02, 95% C.L.:
[1.08,23.32], p=0.039). The percentages of diabetic glucose levels for this time stratum were
1.6, 1 7,-and 7 8 percent for the low medmm and hlgh current dloxm categcnes

Adjusting for age, race, and percent body fat, the current dioxin-by-time interaction
remained nonsignificant for both assumptions (Table 15-18 [g] and [h]: p=0.358 and p=0.813
for the minimal and maximal assumptions). However, within each time stratum, particular
category contrasts: were significant. or marginally significant. For Ranch Hands with a later -
tour, the risk of diabetic. glucose levels was greater for the high current dioxin category = '
relative to the low current dioxin category (Adj. RR=5.20, 95% C.L:[0.82,32.91], p=0:080 for
the minimal cohort; Adj. RR=5.33,95% C.1.: .[1.22,23.28]; p=0.026 for the maximal cohort)
Also, similar to- the:unadjusted.resultsifor Ranch Hands with"an early tour, the'tisk of -
impaired glucose levels was significantly. less for the mediurn' current’ dioxin category relatrve
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| TABLE 15-18. (Continued)

Analysis of 2-Hour Postprandial Glucose
(Discrete)

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

Per.cémj(n) _
—Current Dioxin _ Current

. Time  Glucose Dioxin Est. Relative

Assumptidn (Yrs.) Category Low Medium High Contrast  Risk (95% C.I)  p-Value

€) Minimal _ C-by-T8 0.444
(n=467) <186 Normal 873 838 824  Overalll _ 0297
Impaired 111 145 98 Muvs. LD 136 (0.53349)  o0.519d

Diabetic 16 17 78 HvsLb 094028316  0915d

(63) (117  (51) Muvs LS 112 (0.10,12.66)  0.925d
H vs. LS 5.24 (0.56,48.61)  0.14s5d

>186 Normal 635 793 750  Overallf _ 0.105
Impaired 346 190 191 Myvs. LP 044 (021,092) 00204
Digbétic 1.9 17 59 Hvs.LP 047 (0.20,1.08) 0.0744

(52) (116) (68) Muvs.LS  0.72 (0.06,8.18) 0.7894
' Hvs. LS 259 (0.2824.18)  0.4064

f) Maximal C-by-T2 0.781
* (n=678) <I86  Normal 854 83.8 824  Overall! 0.251
- Impaired 130 145 98 Muvs.LP 1,14 (0.582.23) 0.700d
Diabetic 16 17 78 HvsLb 078 (0.282.18) 0.641d
(185) (117) (51) Muvs. LS . 1.07 (0.18,6.55) 0.938d
- Hvs. L 5.02 (1.08,23.32)  0.039d

>18.6  Normal 759 793 750  Overalit 0.658
Impaired 206 1900 191  Muvs. Lb  0.88 (047,1.64) 0.6904

Diabetic 35 17 59 Hvs.Lb ' 094 (045,1.96) 0.8664

(141) (116) (68) Muvs.LC 046 (0.09,245)  0.3659

- Hvs.L¢  1.68 (0.43,6.51) 0.456d

8Test of significance of current dioxin-by-time interaction, _
bImpaired conirasted with normal.
®Diabetic contrasted with normal, . ‘
dTest of significance for relative risk equal to 1 (current dioxin and time categorized).
TOverall test of independence of current dioxin and 2-hour postprandial. glucose within titite stratum,
Note:  Minima]--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 versus low ourrent dioxin ‘category. -
H vs. Lt High current dioxin category versus:low current dioxin category.
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TABLE 15-18. (Continued)

Analysis of 2-Hour Postprandial Glucose
(Discrete)

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

Current Percent - Impaired_versus Nommal —Digbetic versus Normal
Dioxin EstL Relative Est. Relative
Category n Normal lmpaired Diabetic Contrast Risk (95% C.1.) p-Value Risk (95% C.1.) p-Value
Background 740 _82.4 146 30
Unknown 331 83.7 14.5 1.8 Unknown vs. Background 0.98 (0.68,1.41) 0.907 0.60 (0.24,1.50) 0.275
Low 179. 832 15.6 1.1 Low vs, Background 1.06 (0.37,1.67) 0.795 0.37 (0.09,1.60) 0.185
High 166 78.3 15.7 6.0 High vs. Background 1.13 (0.71,1.80) 0.610 2,14 (0.99.4.62) 0.053
Total 1416 | All categories: p=0.174
j) Ranch Hands and Comparisons by Current Dioxin Category - Adjusted

Current | —_Impaired versus Normal —_Diabetic versus Normal
Dioxin Adj. Relative Adj. Relative Covariate
Category. .n Contrast Risk (95% C.I.) p-Value Risk (95% C.1) p-Value Remarks
Background . 705 , | AGE (p<0.001)

. : . . , . RACE (p=0.142)
Unknown 314: - Unknown vs. Background 1.03 (0.71,1.51) 0.872 0.88 (0.37,2.06) 0.760 %BFAT (p<0.001)
Low 175 . Low vs. Background 1.10 (0.70,1.73) .  0.685 - 0,60 (0.19,1.89) 0.386 PERS (p=0.092)
High - 160 . High vs. Background 141 (0.87,2.27) 0.160 2.35 (1.06,5.19) -0.035 '
Total 1,354 All categories: p=0.267

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.







TABLE 15-19,

Analysis of Composite Di'abetes Indicator

Ranch Hands - Logy (Initial Dioxin) - Unadjusted

Initial -Pe.réént_  Est. Relative
Assumption Dioxin n Diabetic Risk (95% C.1)2 p-Value
a) Minimal ~  Low 129 10.1 127 (1.04,1.56)  ~0.023
(n=517) Medium 257 - 12.5 o
High - 131 145 | |
b) Maximal Low 185 5.4 1.33 (1.13,1.55) <0.001
(n=738) Medium 367 10.6- : .
High 186 16.7-

~ Ranch Hands - Log; (Initial.Dioxih)_ - Adjusted -~

: Adj. Relative = - Covariate

Assumption Risk (95% C..)a . p-Value ~° - - Remarks

¢) Minimal . 146(117,182) 0.001 AGE (p<0.001)
(n=517) | ‘ RS " %BFAT (p=0.003)

d) Maximal - 148(1.23,1.77) <0.001 AGE (p<0.001)
(n=738) | _ - RACE (p=0.099)

%BFAT (p<0.001) .

URelative risk for a twofold increase in dioxin. - .
Note:  Minimal--Low: 52-93 ppt; Medium: >93-292 ppt; High: >292 ppt.
Maxima]--Low: 25-56.9 ppt; Medium: >56.9-218 ppt; High: >218 ppt.
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TABLE 15-19, (Continued)

Analysis of Composite Diabetes Indicator

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

Current . _
Dioxin Percent o Est. Relative -
Category n Diabetic Contrast. - Risk (95% C.L) p-Value
Background 782 8.2 All Categories - <(:001
Unknown 344 5.5  Unknownvs, Background  0.66 (0.39,1.11) 0.118
Low 193 8.3 Low vs, Background '1.01 (0.57,1.80) . 0.962
High 187 16.6 High vs. Background ° 2,23 (140,3.54) 0.001
Total 1,506

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

Current :

Dioxin AdJ Relative Covariate
Category n Contrast Risk (95% C.1) p-Value - Remarks
Background 782 All Categories L ' 0.003** DXCAT*AGE (p=0.012)

Unknown 344

Low 193
High 187

Total - 1,506

Unknown vs. Background 0.82 (0.48,1.43)** 0.491%+
Low vs. Background . . . 1.01 (0.56,1.82)**  0.986**
High vs. Background 2.51 (1.51,4.16)*% <0.001**

%BFAT (p<0.001)

**Categorized current dioxin-by-covariate interaction (0. 01<p<0.05); adjusted relative nsk confidence interval, and
p-vatue derived from a model fitted after deletion of this interaction,
Note Background (Compansons) Currenit' 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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values, the right side of each subpanel presents slopes, standard errors, and associated
p-values (for models using initial dioxin or models-using current dioxin and time), or
differences of examination mean changes, 95 percent confidence intervals, and associated
p-values (for models using categorized current dioxin). _ '

For a specific longitudinal analysis. of TSH, the upper part-of each subpanel of a-table
provides the percents of participants with abnormally. high levels of TSH at each examination.
The lower part of each subpanel presents sample sizes, percents, relative risks, and '
associated 95 percent confidence intervals for all participants who had normal TSH levels at
the 1982 examination and who were compliant at the 1987 examination. R

T3 % Uptake "‘(Con.‘tlinuous) " _ o I '
. Table 15-20 presents the results. of the longitudinal analyses for T3 % uptake
(unadjusted for covariate information). : T

Model 1: Ranch Hands - Log2 (Initial Dioxin) LT Sl :

Under both the minimal and the maximal assumptions, the longitudinal analysis
displayed a nonsignificant negative association between initial dioxin and the change (as
measured by the difference from the 1987 examination value relative to the 1982 examination .
value) in T3 %:uptake (Table 15-20 [a] and [b]: p=0.113 and. p=0.699, respectively). - .

Model 2: Ranch-Hands - Log; (Current Dioxin) and Time =~ = . o

For the longitudinal analysis of the change in T3 % uptake between 1982 and 1987, the
interaction between current dioxin and time since tour was not significant undér both the.
minimal and the-maximal assumptions (Table 15-20 [c]-and [d]: p=0.300 and p=0.167). For -
the minimal cohort, there was.a marginally significant decréasing association between current
dioxin and the change in T3 % uptake for Ranck Hands with more than 18.6 years since the -
end of their tour (Table 15-20 [d): p=0.073). -~~~ -~~~ -~ .

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

The analysis of categorized current dioxin found a significant overall difference in‘the -
mean change in T3 % uptake (between 1982 and 1987) among the four current dioxin
categories (Table 15-20 [e]: p=0.018). The differences between the mean change in T3 %
uptake of the unknown, low, and high categories versus the mean change for those in the
background category were -0.3, 0.2, and -0.4 percent, respectively. The mean change in T3 %
uptake for the Comparisons in the background group was significantly greater than the mean
change for the Ranch Hands in the low current dioxin category (p=0.036). Also, the difference
in the mean change in T3 % uptake for the background and high current dioxin categories was
marginally significant (p=0.055). P o o {' B

TSH' (Discrete) ' .

The longitudinal analyses of TSH were based on participants who had a normal level of
TSH in 1982 (see Chapter 4). Table 15-21 presents the results of the longitudinal analyses
for TSH (unadjusted for covariate information),” Dite ‘to an inconsistency in the laboratory

technique, the: normal/abnormal cutpoint for TSH differed at éach examination. The cutpoints
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TABLE 15-20.  (Continued)

Longitudinal Analysis of T3 % Uptake
(Continuous)

Ranch Hands - Logy (Curren_t Dioxin) and Time

Mean/(n)
. CUr : 1
Time : - Slope
Assumption (Yrs.) Examination Low Medium High (Std. Error)b p-Value
¢) Minimal s . 0.300¢
(R2=0.010) <18.6- 1982 29.9 209 301 -0.0006 (0.0045) 0.896d
' o ‘ (67) (123) (51
1985 275 - 278 27.8
(66) (120)  (50)
1987 302 306 30.5
- (6T)y - (123) (5D
>18.6 1982 -30.1 299 29.8  -0.0067 (0.0037) 0.073d
. (55) (128) (70 :
1985 28.2 274 27.3
. (54) (126) (70)
1987 31.0 30.0 299
(55) (128)  (70)
d) Maximal . : aE = o 0.167¢
(R2=0.004) <18.6 1982 30.6 299 30.1  0.0029 (0.0032) 0.372d
9% (82 (18) |
1985 27.8 278 27.7
(92) 178 @n
. 1987 30.7 305 305
- (95) (182) (78) - ‘ |
>18.6 1982 304 30.0 30.0° -0.0031 (0.0029) 0.280d
o (74) - (169) - (96) .
1985 - 27.8 278 . 273 '
(73)  (167) - (95
1987 30.6 30.5 29.7

(74) (169) (96)

Transformed from natural logarithm scale.

bSlope and standard error based on difference between natural logarithm of 1987 T3 % uptake and natural logarithm of
1982 T3 % uptake versus logy dioxin.

“Test of significance for homogeneity of slopes (current dioxin continuous, time categorized).
dTest of significance for slope equal to 0 (current dioxin continuons, 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.
- Summary statistics for 1985 are provided for reference purposes for participants who attended the Baseline,
1985, and 1987 examinations. P-values given are in reference to a contrast of 1982 and 1987 results,

‘1582







TABLE 15-21.

Longitudinal Analysis of TSH
(Discrete)

-Ranch Hands - Logy (Initial Dioxin)

Percent Abnormal/(n)

Examination
Initial
Assumption Dioxin : 1982 1985 1987
a) Minimal Low 0.0 - 0.0 0.0
(122) (120) (122)
Medium 1.2 : 1.2 24
- (251) (246) (251)
High 0.8 0.8 33
(121) (120) (121)
Normglin 1982
Percent
Initial nin Abnormal Est. Relative
Dioxin 1987 in 1987 Risk (95% C.1.)a p-Value
Low 122 0.0 1.18 (0.63,2.20) 0.613
Medium . 248 1.2 R ' L
High 120 25

BRelative risk for a twpofold incresse in dioxin. o g

Note:  Minimal--Low: 52-93 ppt; Medium: »93-292 ppt; High: "»292 ppt.
Maxima]--Low: 25-56.9 ppt; Medium: >56.9-218 ppt; High: >218 ppt. ‘
Summary statistics for 1985. are provided for reference purposes for participants who attended the Baseline,
1985, and 1987 exeminations. P-values given are in reference to a contrast of 1982 and 1987 results.
Statistical analyses are based only on participants who were normal in 1982 (see Chapter 4, Statistical

Methods).
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TABLE 15-21. (Continued)

- Longitudinal Analysis of TSH
- (Discrete)

Ranch Hands - Logy (Current Dioxin) and Time

Percent Abnormal/(n)

Current Dioxin

Time
Assumption (Yrs.) Examination -~ Low . Medium High
c¢) Minimal <18.6 1982 0.0 - 1.6 0.0
' (68) (123) (51)
1985 ' 0.0 W 0.0
(67) (120) (50)
1987 0.0 2.4 2.0
' (68) (123) (51)
>18.6 1982 0.0 0.8 1.4
(54) (128 (70)
1985 0.0 - - 0.8 1.4
(53) (126) (70)
1987 1.9 1.6 4.3
(54) (128) (70)
Normal in 1982;
Percent Abnormal/(n) in 1987
Current Dioxin :
Time Est. Relative
(Yrs) - Low . Medium High - Risk (95% C.1.)a p-Value
L . . 0.691b
<18.6 0.0 08 20 1.31 (0.40,4.30) 0.652¢
>18.6 19 0.8 29 0.98 (0.44,2.18) 0.961¢

(54) (127) (69)

3Relative risk for a twofold increase in dioxin.

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:  Minima]--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.

Summary statistics for 1985 are provided for reference purposes for participants who attcﬁded the Baseline,

1985, .and 1987 examinations. P-values given are in reference to a contrast of 1982 and 1987 results.
Statistical analyses are based only on participants who were normal in 1982 (see Chapter 4, Statistical

Methods).

“15-86






TABLE_ 15-21. (Conti_nued) _

Longitudinal Analysis of TSH
(Discrete) '

) Ranch Hands and. Comparisons by Current Dioxin Category

Percent Abnormal/(n)

Current o : . Examination
Dioxin S E _
Category 1982 1985 1987
Background B 10 . 06 21
. - (674) (670) (674)
Unknown : ‘ 1.0 : 0.3 29
o L (310 (304) : (310)
Low - _ 05 0.5 1.6
IR Co - (190) ' (187) (190)
High | 1.7 1.7 3.5
' (174) - - (172) (174)
Normal in 1982
Current Percent , .
Dioxin nin  Abnormal ~ Est. Relative
Category 1987 in 1987 Contrast __ Risk (95% C1) p-Value
Background 667 12 All Categories R 0.598
Unknown 307 . 23 Unknown vs. Background ~1.92 (0.69,5.35) 0211
Low - 189 1.1 Low vs. Background 0.88 (0.19,4.18) 0.873
High 171 1.8 _ High VS. Backgroupd 1.47 (0.39,5.60) 0.572

Note:  Background (Comparisons): * Current Dioxin <10 ppt.
Unknown (Ranch Hands): * Current Dioxin <10 ppt. o
Low (Ranch Hands): .15 ppt < Current Dioxin £33.3 ppt. - _ -

- High (Ranch Hands): Current. Dioxin >33.3 ppt. . = o

Summary statistics for 1985 ere provided for reference purposes for participants who attended the Baseline,
1985, and 1987 examinations. P-values given are in reference to a contrast of 1982 and 1987 results.
Statistical analyses ere based only on- participants who ‘were normal in 1982 (seé Chapter 4, Stafistical
Me[hods)_ - e, [FE. N - S . P F B

15-88°







- TABLE 15-22. -

Longitudinal Analysis of Testosterone (ng/dl)
(Continuous).

Ranch Hands - Logy (Initial Dioxin) -

Meand/(n) _
Initial , _ . - Slope : -
Assumption  Dioxin 1982 1985 . 1987 . (Std. Error)b . p-Value
a) Minimal  Low 6453  570.1 5143 . 02211 (0.1241) 0.076
(R2=0.006) (122)  (119). (122)
Medium - 624.5 . . 5659  522.5
(252) . (247) (252)
High . 603.6  598.5 508.8 -
| | (125)  (124) (125)
b) Maximal Low 647.1  619.1 531.9 0.1618 (0.0898)  0.072
(R2=0.005) (170)  (167) (170 . B |
Medium  631.8  573.3 519.1
(354)  (345) (354)
High 613.2 5852 S11.5

(79

- (177)

(179)

8Transformed from square root scale,

BSiope and standard error based on differerice
testosterone versus logy dioxin.

betwee-n square root of 1987 testosterone ‘and square root of 1982

Note:  Minimal--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.
Summary statistics for 1985 are provided for reference purposes for participants whio attended the Baseline,
1985, and 1987 examinations. P-values given are in reference 1o & conwrast of 1982 and 1987 resulis.
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TABLE 15-22. (Continued)

| Lonitudinal'Anaiysis of Testosterone (ng/dl)
(Continuous)

¢) Ranch Hands and Comparisons by Current Dioxin Category

' Meand/(n) : 4 ‘

Current - Examination ' : Difference of

Dioxin Examination Mean .

Category 1982 1985 1987 Contrast Change (95% C.1)¢ p-Valuef

Background 619.0 574.0 5202 All Categories - 0.641
(685) (679) (685) _ : S :

Unknown 663.3 632.6 551.5 Unknown vs. Background -13.0 -- 0.335
(315) (308) (315 :

Low 628.1. 5829 525.8 Low vs. Background -3.5 -- 0.811
(189) (186) (189) o ; o

High 605.8 582.6 514.8 High vs. Background 7.8 -- 0.560

(180) (178) (180)

(R2=0.001)

STransformed from square root scale, 4 . ,
€Difference of 1987 and 1982 examination mean changes after transformation to originel scale; confidence interval on

difference of 1987 and 1982 examination mean changes not given because analysis was performed on square root
scale, '

fP-value is based on difference of 1987 end 1982 examination mean changes on square root scale.
Note:  Background (Comparisons): - Current Djoxin <10 Ppt.
' - Unknown (Ranch Hands): Current Dioxin <10 pt.
Low (Ranch Hands): 15 ppt < Current Dioxin £33.3 ppt.
High (Rahch Hands): ' Current Dioxin >33.3 ppt,
Summary statistics for 1985 are provided for reference ‘purposes for perlicipants who attended the Baseline,
1985, and 1987 examinations. - P-values given are in reference to a contrast of 1982 and 1987 results,

15-92







dioxin. A slightly higher mean serum TSH was noted in the high versus background current
dioxin categories (1.026 pIU/ml versus 0.920 wIU/ml) and a slightly lower mean T3 %-uptake
in the high versus background groups (29.99 percent versus 30.65 percent). Though these -
results are internally consistent with subtle decreases in thyroid function related to dioxin
exposure, they cannot be considered physiologically significant. Further, by discrete analysis
of the thyroid indices, there were no detectable differences in thyroid function related to
dioxin,

. Analysis of the indices of glucose metabolism revealed a statistically significant -
association between 2-hour postprandial glucose and initial dioxin. The mean levels for the °
low, medium, and high initial dioxin categories (108.0, 111.6, and 115.8 mg/dl) were well
within normal limits. Though a difference of 7.8 mg/dl between the high and low categories is
not considered clinically significant, the data are consistent with a dose-response effect.
Further, because the differences were more pronounced in those participants further removed
from service in Southeast Asia (>18.6 years), the possibility of a temporal effect is raised.
The analyses of fasting glucose were also significant;. Ranch Hand participants with the
highest levels of serum dioxin were nearly three times as likely to have elevated fasting
blood sugars as Comparisons. More important, perhaps, is the significant association
between dioxin and the incidence of overt diabetes by verified history or by a 2-hour
postprandial blood sugar of more than 200 mg/dl. The apparent association of glucose
intolerance with the body burden of dioxin has been noted in a previous study, although the
mechanism has not been defined (21). Under the maximal assumption, more than a threefold
increase in the incidence of diabetes was found'in the high versus the low initial dioxin
categories (16.7% versus 5.4%). o g :

SUMMARY

- Table 15-23 summarizes the results of the initial dioxin analyses for the 10 variables
examined in 1987 to assess the endocrine system. Table 15-24 presents the results for the
current dioxin and time since tour analyses, and Table 15-25 displays the results of the
categorized current dioxin analyses. ' ' ' '

Questionnaire Variables. o : S -

Two variables were constructed from the review of systems and the health interval
questionnaire to determine the status of each participant's thyroid.  For all three sets of
analyses, there was no evidence of a dioxin association with either the response to current
thyroid function or with the verified response to a history of thyroid disease.

Physical Examination Variables ' ' S Lo
The thyroid gland and the testes were evaluated at the physical examination. * Nosie of -

the results for the thyroid gland analyses was significant. Several of ‘the testes analyses

displayed significant associations between dioxin and unilateral atrophy of a testicle, -
although the number of study participants with bilateral atrophy or absence was equivalent -

between the total Ranch Hand and Comparison groups (nine in each group).

The adjusted initial dioxin analyses found a significant increased risk of testes
abnormalities under both the minimal and maximal assumptions. The association between
current dioxin and abnormal testes did -not significantly differ between time since tour strata,
but the adjusted relative risk was significant for Ranch Hands with'a latet tour under both -
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TABLE 15-24.

Summary of Current Dioxin and Time Analyses for Endocrine Variables
Based on Minimal and Maximal Assumptions

(Ranch Hands Only)
Unadjusted
Minimal S Maximal

Variable C*T £18.6 >18.6 C*T <18.6 ' >18.6
Questionnaire '
Current Thyroid Function _ S

(Self-Administered) (D) NS ns NS ns ns ns
History of Thyroid Disease _ ' o

(Inierviewer-Administered) (D) NS ns ' NS ns ns ns
Physical Examination
Thyroid Glang (D) NS ns ns NS NS -~ NS
Testes (D) ns NS NS ns NS ‘NS
Laboratory ‘ ‘
T3 % Uptake (C) " ns* Ns  -0016 ns ns -0.003
T3 % Uptake (D) ns s ns ns ns ns
TSH(C) B NS ns ns : ns ns
TSH (D) : ns NS NS - ns NS ns
FSH(C) NS+ 0.014 ns +0.014 -0.007 NS
FSH(D) NS NS NS NS* NS NS
Testosterone? (C) NS ns NS NS ‘ns. ‘NS
Testosterone (D) : ns ns o ns : ns NS ns
Fasting Glucose (C) - NS* s 40.009 NS ‘NS +0.002
Fasting Glucose (D) o ' NS " - NS - +0,023 NS NS - +0.006
2-Hour Postprandial Glucose (C)  ns NS NS NS © NS NS+
2-Hour Postprandial Glucose (D) NS NS NS NS - N§ .. NS
Composite Diabetes Indicator (D) NS NS +0.047 ns 40027 4+0.040

8Negative slope considered adverse for this variable.
C: Continuous analysis. '
D: Discrete gnalysis, . - o o
+t C*T: Relative risk/slope for <18.6 category less than relative risk/slope for >18.6 category. L
518.6 and >18.6: Relative risk 1.00 or greater for discrete analysis; slope nonnegative for continuous ﬁna]ysis._ R
-1 518.6 and >18.6: Slope negative. o ‘ . :
NS/ns: Notsignificant (p>0.10). . . . .
NS*/Mns*: Marginally significant (0.05<p<0.10),
Note: P-value given if pg0.05, : S .
C*T:. Logy (current dioxin)-by-time interaction hypothesis test, . aol .
<18.6: Logy (current dioxin) hypothesis test for Ranch Hands with time since end of tour of 18.6 years or less.
>18.6: Logy (current disxin) hypothesis test for Ranich Hands with timé since énd of tour greater than'18.6 years,
A capital “NS” denotes relative risk/slope for'<18.6 category 1éss than relative risk/slope for >1 8.6 category, relative risk
+++1.00°or greater for discrate analysis; or slope nonnegative fot coritinuots analysis; d iowercabe “né™ dénotes relative
risk/slope for 18,6 category:greater thari.relative risk/slope for>18:6:category, reldtive risk less than 1.00 for discrete
analysis, ot slope negative for ¢ontiriuous analysis; a capital “NS" for:FSH and 2-hour postprandial glicose does not *
imply directionality due to log-linear enalysis.:. o o b T ran bl FORE







TABLE 15-24. (Continued)

Summary.of Current Dioxin and Time Analyses for Endocrine Variables
Based on Minimal and Maximal Assumptions

Note:

~(Ranch Hands Only)

P.value given if p<0.05. :

Appendix Table N-2 contains detailed analyses for models without percent body fat.

C*T: Logy (current dioxin)-by-time interaction hypothesis test. _

<18.6: Logy (current dioxin) hypothesis test for Ranch ‘Hands with time since end of tour of 18.6 years.or less.

>18.6: Logy (current dioxin) hypothesis test for Ranch Hands with time since end of tour greater than 18.=6 years. .
A capital “NS” denotes relative risk/slope for <18.6 category less than relative risk/slope for >18.6 category, relative
risk 1.00 or greater for discrete analysis, or slope nonnegative for continuous analysis; a lowercase “ns" denotes relative
risk/slope for £18.6 category greater thari relative risk/slope for >18.6 category, relative risk less thari.1.00 for discrete
analysis, or slope negative for continuous analysis; a capital “NS” for FSH and 2-hour postprandial glucose does not
imply directionality due to log-linear analysis. o '
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