


In the adjusted analysis, there was a significant interaction between categorized current

dioxin and age (Table 13-9 [j]: p=0.025).  To explore this interaction, age was divided into
two categories: those participants born in or after 1942, and those born prior to 1942. The -
overall contrast in the younger age stratum showed a marginally significant difference in
hematocrit percentage means among the four current dioxin categories (Appendix Table L-1:
p=0.091). The means for the background, unknown, low, and high current dioxin categories
were 45,044, 44.882, 44.516, and 45.536 percent. In the older age stratum, the test of the
overall contrast was not significant (p=0.268). L , : :

After the categorized current dioxin-by-age interaction was removed from the adjusted
model, the overall contrast was nonsignificant (Table 13-9 [j]: p=0.573).

Hematocrit (Discrete)

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

There was no significant association exhibited between abnormally low hematocrit and
initial dioxin in the unadjusted analysis under either the minimal or maximal assumption
(Table 13-10 [a] and [b): p=0.943 and p=0.611). After the model was adjusted for

covariates, the association remained nonsignificant for both cohorts (Table 13-10 [c] and [d]:
p=0.910 and p=0.556). |

Model 2: Ranch Hands - Logy (Currerit Dioxin) and Time
'Under both the minimal and maximal assumptions, the interaction between current

dioxin and time since tour was not éignificant for the unadjusted analysis of hematocrit in its
discrete form (Table 13-10 [e] and [f]: p=0.330 and p=0.277, respectively). For the adjusted
analysis, the interaction remained nonsignificant under both assumptions (Table 13-10 [g]

and [h]: p=0.358 and p=0.300, respectively).

Model 3: Ranch Hands and Comparisons by Current Dioxiu C'aiegory '

The overall contrast in the unadjusted analysis showed no significant association
. between an abnormally low hematocrit percentage and the four current dioxin categories
(Table 13-10 [i]: p=0.634). After adjusting the model for covariates, the association
remained nonsignificant (Table 13-10 [j]: p=0.714). o o :

Mean Corpuscular Volume (Continuous)

Model 1: Ranch Hands - Log2 (Initial Dioxin)

MCYV was not significantly associated with initial dioxin either under the minimal or

under the maximal assumption in the unadjusted analysis (Table 13-11 [a] and [b]: p=0.730
and p=0.737, respectively). :

In the adjusted analysis of the minimal cohort, there was a significant interaction
between initial dioxin and lifetime cigarette smoking history (Table 13-11 [c]: p=0.045). To
examine this interaction, lifetime cigarette smoking history was divided into three strata:
Ranch Hands who never smoked, Ranch Hands whose pack-years did not exceed 10, and
Ranch Hands with more than 10 pack-years. The association between MCV and initial
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“TABLE 13-10, (Continued)

Analysis

~of Hematocrit

“(Discrete)

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

-Time

Percent Abnormal Low/(n)

___Current Dioxin

. - Est. Relative -
Assumption  (Yrs.)  Low Medium High Risk (95% C.1.)2 p-Value
e) Minimal | ) | oo o | 0.330b

(n=520) <18.6 14 0.0 0.0 . 0.15 (0.00,17.41) 0.431¢
(72) (128) - (54) _ .
>18.6 1.7 3.8 26 0.87 (0.48,1.58) 0.643¢
(58) (131) 77 5
f) Maximal 0.277b
(n=741) <18.6 0.9 . 0.5. 0.0  0.46 (0.08,2.63) 0.383¢
(106)  (191) - (83) | _
>18.6 00 39 1.9 . - 1.09 (0.70,1.69) -0.715¢
(79)  (178)  (104) | .
Ranch Hands - Logz (Current Diloxin)‘ and Time - Adjusted
Time Adj. Relative Covariate
Assumption (Yrs.) Risk (95% C.1.)2 p-Value Remarks
g) Minimal 0358 AGE (p=0.129)
(n=520) <18.6 0.14 (0.00,13.94) . 0402¢ - . CSMOK (p=0.149)
>18.6  0.72(0.36,1.42) 0.343¢ S
h) Maximal 0.300b RACE (p=0.145)
(n=741) <18.6 0.47 (0.08,2.76) 0.403¢ CSMOK (p=0.124)
>18.6 1.09 (0.69,1.72) 0.720¢

8Relative risk for a twofold increase in dioxin.
bTest of significance for homogeneity of relative risks
CTest of significance for relative risk equal to 1 (current dioxin continuous, time categorized).

Note:  Minima]-Low: >10-14.65

(current dioxin continuous, time categorized).

ppt; Medium: >14.65-45.75 ppt; High: >45.75 PDL.

Maximal--Low: >5-9.01 ppt; Medium: >9.01-33.3 ppt; High: >33.3 ppt.
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TABLE 13-10; (Continued)

Analysis of Hematocrit
(Discrete)

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

Current Percent S

Dioxin Abnormal , . Est. Relative .
Category n Low Contrast _ Risk (95% C.L) p-Value
Background 783 2.0 All Calegories | I 0.634
Unknown 345 1.5 Unknown vs. Background 0,70 (0.26,1.94) 0.498
Low 195 26 Low vs, Background 1.26 (0.46,3.49) 0.654
High 187 1.1

High vs. Background 0.52 (0:12,2.27) 0.384
Total 1,510 |

j) Ranch Hands and Compafisoﬁé by Currént Dioxin 'éétegory - Adjusted

Current : , . : : :
Dioxin ' ' Adj. Relative . Covariate
Category n__ . Contrast _ Risk (95%.C.I_.) p-Value _ Remarks

Background 783 . All Categories - 0.774 AGE (p=0.100)

_ _ RACE (p=0.013)
Unknown 345 Unknown vs. Background 0.75 (0.27,2.06) 0.571
Low 195 Low vs. Background . - 1.27 (0.46,3,53) 0.649
High 187" High vs. Background 0.62 (0.142,76) 0531

Total 1,510

Nots: - Background (Comparisons): Curient Dioxin <10 -ppt. -
+ Unknown (Ranch Hands): :Gurrent 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 13-11.

Analysis of Mean Corpuscular Volume (cubic micra)
(Continuous)

Ranch Hands - Logj (Initial Dioxin) - Unadjusted

Initial Slope

Assumption Dioxin n Mean (Std. Error)2 " p-Value
a) Minimal Low 130 91.465 0.0621 (0.1799) 0.730
' {n=520) Medium 259 91.308

(R2<0.001) High 131 91,702
b) Maximal Low 185 91.712 -0.0424 (0.1261) 0.737

(n=741) - Medium 370 91.446

(R2<0.001) High 186 91.559

Ranch Hands - Logj (Initial Dioxin) - Adjusted

Initial Adj. Adj. Slope Covariate
Assumption _ Dioxin n Mean (Std. Error)®  p-Value Remarks
¢) Minimal Low 130 89.966** 0.‘1630 (0.1789)** 0.363**  INIT*PACKYR
(n=520) Medium 259  89.901%* {p=0.045)
(R2=0._105) High 131  90.518** CSMOK (p<0.001) .

- AGE*RACE (p=0.020)

d) Maximal — Low 185 89854 . 0.0303 (0.1240) 0807  CSMOK (p<0.001)
(n=741) Medium 370 89,601 AGE*RACE (p=0.028)
(R2=0.087) High 186 90.012

85lope and standard error based on mean corpuscular volume versus logy dioxin. _

**Logy (initial dioxin)-by-covariate interaction (0.01<p<0.05); adjusted mean, adjusted slope, standard error, and p-
velue derived from a model fitted after deletion of this interaction. :

Note:  Minimal--Low: 5293 ppi; Medium: >93-292 ppt; High: >292 ppt.

' Maximal--Low: 25-56.9 ppt; Medium: >56.9.218 ppt; High: >218 ppt.

13-44







Analysis of Mean Corpuscular Volume (cubic micra)

TABLE 13-11. (Continued)

(Continuous)

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

Current

Dioxin _ Difference of .

Category Mean Contrast . Means (95% C.I.) p-Value
Background 783 91.276 All Categories 0.277
Unknown . 345 91.871 Unknown vs, Background = 0.594 (-0.017,1.206) 05.057_
Low - 195 91.559 Low vs. Background 0.283 (-0.474,1.040) 0.463
High 187 91.325 High vs. Background 0.049 (-0.721,0.819) 0.901
Total 1,510 " (R2=0.003)

* J) Ranch Hands and Comparisons by Current Dioxin Category - Adjusted

Current . '
Dioxin Adj. Difference of Adj. Covariate
Category n  Mean Contrast Means (93% C.I.) p-Value Remarks
Background 783 89.621 Al Categories Lo © 0.653 RACE (p<0.001)
' - AGE*CSMOK

Unknown 345 89.966 Unknown vs. Background 0.345 (-0.233,0.923) 0.242 - - (p=0.015)
Low 195 89.814 Low vs. Background 0.194 (-0.519,0907 0.595 AGE*PACKYR
High . 187 89.898 High vs. Background 0.277 (-0.457,1.011) 0.460 (p=0.018)

_ : o _ - CSMOK*PACKYR
Total 1,510 (R2=0,120) (p=0.003)

Note:  Background {(Comparisons): Current Dioxin <10 ppt.. -
Unimown (Ranch Hands): Current Dioxin <10 ppt.
Low (Ranch Hands): 15 ppt < Currént Dioxin <33.3 ppt.
High (Ranch Hands): Current Dioxin >33.3 ppt. -
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'TABLE 13-12.

_Analysis of Mehn_C_orpuscul_ar Volume
(Discrete)

Ranch Hands - Logz (Imtlal Dloxm) UnadJusted

_ . Percent . : .
- Initial Abnonnal._r ~ Est. Relative :
Assumption Dioxin n High Risk (95% C.I1)2  p-Value.
a) Minimal Low 130 115  1.00(0.80,1.24)  0.999
(n=520) Medium 259 12.7
High 131 122 |
b) Maximal Low 185 70 112095132  0.179
(n=741) Medium 370 12.7 '
High 186 10.8

Ranch Hands - Log2 (Initial Dloxm) Ad_|usted

Adj. Relative - / ' - Covariate
Assumption - Risk (95% C.I.)a_ ~ p-Value ' Remar}cs o _ '%
¢) Minimal 1.00 (0.80,1.26)** - 0.970**  INIT*PACKYR (p=0.019)
(n=520) | ' CSMOK (p<0.001)
d) Maximal 117 (0.98,1.39)* 0087+  INIT*PACKYR (p=0.014)

(n=741) - AGE (p=0,052)
| . | o . CSMOK*PACKYR (p=0.033)

8Relative risk for a twofold increase in dioxin.
**Log, (initial dioxin)-by-covariate interaction (0. 01<p<0.05); adjusted relative risk, confidence mterval 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.
Maximal--Low: 25-569 ppt; Medium: >569 218 ppt; ngh >218 ppt
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TABLE 13-12. (Continued)

‘Analysis of Mean Corpuscular Volume
(Discrete)

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

Current Percent

Dioxin Abnormal Est. Relative

Category - n High Contrast Risk (95% C.I.)_ ' p-Value :
Background 783 9.8 All Categories - 0.070
Unknown 345 8.7 Unknown vs. Background 0.87 (0.56,1.36) 0.548
Low 195 15.9 Low vs, Background 1.73 (1.10,2.72) 0.017
High 187 9.6  Highvs. Background 0.98 (0.57,1.68) ‘_ 0.931
Total 1,510

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

Current : : ‘ S

Dioxin Adj., Relative - . Covariate

Category n Contrast Risk (95% C.1) p-Value . Remarks

Background 783  All Categories 0.034  RACE (p=0.102) :

AGE*PACKYR (p=0.023)
Unknown 345  Unknown vs. Background 0.77 (0.49,1.22) 0.267 CSMOK*PACKYR (p=0.009)

Low 195  Low vs. Background O L77 (1.11,2.82) - 0.017
High - 187 High vs, _Background 1.12 (0.63,1.97) 0.702
Total 1,510 |

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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Mean Corpuscular Hemoglobin (Continuous)

Model 1: Ranc_h Hands - Log) (Initial Dioxin)

The unadjusted analysis of the minimal cohort showed no significant association
between MCH and initial dioxin (Table 13-13 [a]: p=0.643). The association was also
nonsignificant for the analysis of the maximal cohort (Table 13-13 [b]: p=0.674).

When the model for the minimal analysis was adjusted for covariates, there was a
significant interaction between initial dioxin and lifetime cigarette smoking history (Table
13-13 [c]: p=0.015). Lifetime cigarette smoking history was divided into three strata to
examine this. interaction (0 pack-years, >0-10 pack-years, and >10 pack-years). Within
each of these strata the association between MCH and initial dioxin was not significant
(Appendix Table L-1:- O pack-years: p=0.634; >0-10 pack-years: p=0.640; >10 pack-years:
p=0.185). However, the association was negative for Ranch Hands who never smoked (0
pack-years: slope=-0.0552), and was positive for those with 4 smoking history (>0-10
pack-years: slope=0.0585; >10 pack-years: slope=0.1251). After this interaction was -
removed from the model, the association between MCH and initial dioxin remained . .
nonsignificant (Table 13-13 [c]: p=0.449).

The association between MCH and initial dioxin fdr_ the 'adjustéd‘analysis of the
maximal cohort remained nonsignificant (Table. 13-13 [d): p=0.941). .

Model 2: Ranch Hands - Logy (Current Dioxiny and Time

The current dioxin-by-time since tour interaction was not significant in either the
unadjusted analysis of the minimal cohort or the unadjusted analysis of the maximal cohort for
MCH (Table 13-13 [e} and [f]: p=0.497.and p=0.386, respectively). After the models were
adjusted for covariates, the current dioxin-by-time interaction remained nonsignificant in both
analyses of MCH (Table 13-13 [g] and [h}: - minimal, p=0.531; maximal, p=0.567). . '

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

A marginally significant difference in the mean MCH among the four current dioxin
categories was exhibited by the overall contrast (Table 13-13 [i]: 'p=0.072); - The means -
corresponding to the background, unknown, low, and high' categories were 31.633,31.923,
31.814, and 31.678 micromicrograms. The means for the three Ranch Hand categories were
all higher than the mean for the Comparisons in the background category. The unknown
category had a significantly higher mean MCH than the background category (unknown
versus background: p=0.012), and the means for the low and high categories were also larger
than the background category, but the differences were not significant (low versus h
background: p=0.203; high versus background: p=0.760). - ; : -

When age, race, and current cigarette smoking were included in the model, the overall
contrast became nonsignificant (Table 13-13 [j]: ' p=0.325). The adjusted mean MCH for the-
unknown category remained larger than the adjusted mean for the background category, but
the difference was only marginally significant (unknown versus background: p=0.090). The
adjusted means for the low and high categories also remained larger than the background
category, but not significantly (low versus background: p=0.253; high versus background:
p=0.496). A
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»“TABLE 13-13.

Analysisiof: Mean! Corpuscular Hemoglobm (micromicrogram)

(Continuous)

o Ranch Hands - Logs (Initial Dioxin) - Unadjusted

: Initial . Slope : ‘ :
Assumption Dioxin n Mean (Std. Error)@ p-Value .
a) Minimal L Low 130 31.736 .0.0301 {0.0650) 0.643

(n=520) Medium 259 31.668
(R2<0.001) High 131 31.866
b) Maximal Low 185 31.864 -0.0193 (0.0458). 0.674
(n=741) Medium 370 31.737
(R2<0.001). High 186 31,779
Ranch Hands - Logs (Initial Dioxin) - Adjusted
Imual : Adj. Adj, Slope Covariate
Assumption . Dioxin - n Mean (Std. Error)®  p-Value Remarks
¢) Minimal Low 130 31.062**% 0.0491 (0.0648)** (.449** INIT*PACKYR (p=0.015)
(n=520) -~ . Medium' ' 259 - 31.012%*% : CSMOK (p<0.001)
* (R2=0:105)  High 131  31.249%* AGE*RACE (p=0.015)
d) Maximal Low . 185 31021 -0.0034 (0.0451) 0941 CSMOK (péO.dOl)
(n=741) = Medium - 370 30,930 o AGE*RACE (p=0.047)
(R2=0.087)  High 186  31.024 : '

8Slope and standard error based on mean corpuscular hemoglobm versus logs dioxin.
**Logo (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 intetaction.

Note: Mm;mﬂ--bow 52-93 ppt; Medium:  >93-292 ppt; High: >292 ppt.
M_gmgl--]..ow 25.56.9 ppt Medium: >56.9-218 ppt; High: >218 ppt
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TABLE 13-13, (Continued)

Analysis of Mean Corpuscular Hemoglobin (micromicrogram)
(Continuous)

Ranch Hands - Logj (Current Dioxi_n) and Time - Unadjustgd_

Mean/(n)
Current Dioxin

. _ © Time : Slope :
Assumption (Yrs.) Low Medium High (Std. Error)2 p-Value
¢) Minima] o 0.497b
(n=520) <186 31.611 31,637 31.893  0.0710 (0.1060) 0.503¢

(R2=0002) (72) (128) (54) -
' >18.6 31.902- 31.782 31.697 -0.0220 (0.0867) . 0.800°

(58) a3y (T o
f) Maximal 0.386P
(n=741) <186 31.780 31.653. -~ 31707 0.0134 (0.0711) 0.851¢

(R2=0.004) " (106) (191) (83) L
| >18.6 32122 - 31869  31.654 -0,0690 (0.0629) 0.273¢

% . a78) - (104)

R'ahch Hands - Log) (Current Diox‘in_)and- Time - Adjusted
 Adj. Mean/(n)

| Time o Adj. Slope Covariate
~ Assumption {Yrs.) Low  'Mediem High_ (Std. Error)@ p-Value Remarks

g) Minimal |  0531®  CSMOK (p<0.001)
(02520) <186 30979 30967 31305.  0.0968 (0.1055) 0359 AGE*RACE

(R2=0.094) (72) 128y (54 . . (p=0.013) -
" >186 31098 31144 . 31.080 . 0,0145.(0.0857) 0.865¢ | -
G8 a3y . T T
h) Maximal | * ' 0.567?  CSMOK (p<0.001)
(n=741) <186 30978 30.853 30.928 0.0196 (0.0698) 0.7796 AGE*RACE
(R2=0.088) - (106)  (191)  (83) ' (p=0.043)

>186 31180 31049 30893  -0.0326 0.0619)  0.599¢
(79 (178)  (104)

8Slope and standard error based on mean coxpusoulai_ hemoglobin versus logy dioxin.

bTest of significance for homogeneity of slopes (current dioxin continuous, -time categorized).

CTest of significance for slope different from 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: >33.3 ppt.
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Mean Corpuscular Hemoglobin (Discrete)

Model 1: Ranch Hands - Log, (Inifial Dioxin)

The association between MCH and -initial dioxin Was not significant for either the
minimal or the maximal unadjusted analysis (Table 13-14 (a] and [b]: p=0.404 and p=0.287,
respectively).

The association in the adjusted minimal analysis remained nonsignificant (Table 13-14
[c]: p=0.376). After adjusting the model in the maximal analysis for covariates, there was a
significant interaction between initial dioxin and lifetime cigarette smoking history (Table
13-14 [d]: p=0.016). This interaction was examined by dividing lifetime cigarette smoking
history into three strata (0 pack-years, >0-10 pack-years, and >10 pack-years). The _
association between MCH and initial dioxin was not significant within any of the three strata
(Appendix Table L-1: 0 pack-years: p=0.970; >0-10 pack-years: p=0.879; >10 pack-years:
p=0.138). However, the risk of abnormally high MCH was less than 1 for the strata
containing Ranch Hands with fewer than 10 pack-years (0 pack-years: Adj. RR=0.99; >0-10
pack-years: Adj. RR=0.97), and was greater than 1 for those with more than 10 pack-years
(Adj. RR=1.21). When this interaction was removed from the adjusted model, the
association between MCH and initial dioxin remained nonsignificant (Table 13-14 [dl:
p=0.261). ‘ :

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

The interaction between current dioxin and time since tour was not significant in both
the unadjusted minimal analysis and in the unadjusted maximal analysis of discretized MCH.
(Table 13-14 [e] and [f]: p=0.127 and p=0.301, respectively). , After adjusting. the models for
covariates, the interaction remained nonsignificant in both analyses of MCH in its discrete
form (Table 13-14 [g] and [h]: p=0.139 and p=0.382). L :

Model 3: Ranch Hands and Comparisons by Current Dioxin Category
The overall contrast showed no significant difference in the percentage of abnormally
high MCH levels among the four current dioxin categories (Table 13-14 [i]: p=0.719). After

the model was adjusted for covariates, the contrast remained nonsignificant (Table 13-14 [j]:
p=0.628). : B Coee : o

Mean Corpuscular Hemoglobin Concentration (Continuous) -

Model 1: Ranch Hands - Log, (Initial Dioxin)

The association between MCHC and initial dioxin was not significant in the u'm;l.djusted
analysis of the minimal cohort or the maximal cohort (Table 13-15 [a) and [b]: p=0.695 and
p=0.670). _

There was a significant interaction between initial dioxin and age in the adjusted
analysis of the minimal cohort (Table 13-15 [c]: p=0.025). To explore this interaction, the
association between MCHC and initial dioxin was examined separately for Ranch Hands
born in or after 1942 and for Ranch Hands born prior to 1942, The association was
nonsignificant for both strata, but was negative for the younger Ranch Hands and positive for
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TABLE 13-14. (Continued)

Analysis of Mean Corpuscular Hemoglobin

. (Discrete)

-Ranch*Hands - Logz (Current Dioxin) and Time - Unadjusted

Percent Abnormal High/(n)
__Current Dioxin

Time - Est. Relative _
Assumption  (Yrs.) Low  Medium High Risk (95% C.1)a p-Value
e) Minimal | | 0.127b
(n=520) <18.6 2.8 7.8 9.3 - 1.41 (0.92,2.15) 0.112¢
_ (72) (128) (54) : __
>18.6 138 8.4 7.8 0.92 (0._66,1.29) 0.645¢
(58) (131) 77 : :
f) Maximal | | 0.301b
(n=741) <186 . 57 63 . g4 11.24 (0.91,1.68) 0.176¢
: (106) (191) (83) _ : L
>18.6 7.6 10.7 . 6.7 1,00 (0.78,1.29) ©0.992¢
(79 (78)  (104) T -
‘Ranch Hands - Logy (Current Dioxin) and Time - Adjusted
o Time  Adj. Relative . Covariate
Assumption (Yrs.)  Risk (95% C.l1.)2 p-Value Remarks
g) Minimal 0.139b CSMOK (p<0.001)
(n=520) <18.6 1.43 (0.92,2.23) _ 0.1_()9c _ o '
- ' >18.6 094 (0.67,1.32) - 0.7_250 B
h) Maximal 0 03%bd . AGE (p=0.129)
(n=741) <18.6 1.29 (0.93,1.79) 0.124¢ CSMOK (p<0.001)
>18.6 1.08 (0.83,1.40) 0.585¢ '

3Relative risk for a twofold increage in dioxin.

est of significance for homo
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TABLE 13-14. (Continued)

- . Analysis of Mean Corpuscular Hemoglobin
(Discrete)

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

Current ... Percent

Dioxin __Abnormal : Est. Relative o
Category n ' High Contrast Risk (95% C.L) p-Value
Background 783 6.8  All Categories | - 0.719
Unknown 345 7.3 Unknown vs. Background  1.08 (0.66,1.76) 01M
Low 195 9.2 Low vs, Background 1.40 (0.80,2.45) 0.238
High 187 7.5 High vs. Background 1.11 (0._60,2,06) 0.728
Total 1,510

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

Current

Dioxin - S Adj. Relative : Covariate

Category n Contrast - ' Risk {(95% C.I.) p-Value Remarks

Background 783  All Categories | 0628  AGE (p<0.001)

. _ RACE (p=0.150)
Unknown 345  Unknown vs. Background 0.97 (0.59,1.62) 0918 CSMOK*PACKYR (p=0.038)

Low 195  Low vs. Background ~ 1.38 (0.78,2.45). .0.267
High 187  High vs. Background - 1.28 (0.68,2.40) :0.451

Total 1,510

R e i U

Note:  Background' (Comparisons): Current Dioxin <10 ppt.
4 " Unknown (Ranch Hands)'  Current Dioxin <10 ppt.-

: Low (Ranch Hands); 15 ppt < Current Dioxin <33.3 ppt.
High (Ranch Hands): Curren: Dioxin >33.3 ppi.

e e R et S
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TABLE 13-15.

Analysis of Mean Corpuscular Hemoglobin Concentration (gm/dl)
(Continuous)

Ranch Hands - Logy (Initial Dioxin) Unadjusted

Initial _ - Slope
Assumption Dioxin n Mean (Std, Error)? p-Value
8) Minimal Low 130 34.681 0.0077 (0.0197) 0.695
(n=520) Medium 259 34.656
(R2<0.001) High 131 34.720 _
b) Maximal Low 185 34719 -0.0062 (0.0146) 0.670
(n=741) Medium 370 34,683
(R2<0.001) High 186 34,680

Ranch Hands - Logj (Initial Dioxin) - Adjusted

Initial Adj.  Adj. Slope . . Covariate
Assumption Dioxin n Mean (Sud. Error)®  p-Value Remarks
¢) Minimal Low 130 34.516%* .0.0117 (0.0199)** (0.559** INIT*AGE (p=0.025)
{n=520) Medium 259 - 344714 RACE (p<0.001)
(R2=0.060) High 131 34.491%  PACKYR (p=0.036)
d) Maximal Low 185 34,415 -0.0149 (0.0146) - 0.306 AGE (p=0.015)
(n=741) Medium . 370 34417 = - B RACE*PACKYR (p=0.050)
(R2=0.058) High 186  34.356

ASlope and standard error based on mean corpuscular hemoglobin concentration versus logs 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 Anteraction. . . '
Note:  Mipimal--Low: $2-93 ppt; Medium: >93.292 ppt; High: . >292 ppt.
Maximal--Low: 25.56.9 ppt; Medium: >56.9-218 ppt; High: >218 ppt.

13-60






TABLE 13-15. (Continued)

-Analysis of Mean Corpuscular Hemoglobin Concentration (gm/d1)
(Continuous)

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

Current

Dioxin S Difference of . :
Category n Mean Contrast Means (95% C.1) p-Valye
Background 783 34.629 Al Categories N Y
Unknown 345 34,723 Unknown vs, Background 0.094 (0.026,0.162) 0.007
Low 195 34,722 Low vs. Background 0.093 (0.009,0.178) 0.031
High 187 34,657 High vs. Background ~ 0.029 (-0.058,0.115) 0.515
Total 1,510  (R2=0.006) '

J) Ranch Hands and Comparisons by Current Dioxin Category - Adjusted |

Current o S - '
Dioxin Adj. Difference of Adj. Covariate
Category n - Mean Contrast Means (95% C.1.) p-Value Remarks
Background 783  34.401  All Categories " 0029 RACE*CSMOK

: : (p=0.029)
Unknown 345  34.484 Unknown vs, Background 0.083 (0.016,0.150) 0.016 CSMOK*PACKYR
Low 195 34497 Low vs. Background 0.095.(0.013,0.178) 0.024. (p=0.034)
High 187 34416 High vs. Background - 0.015 (-0.069,0.099) 0.727
Total 1,510 (R2=0.059)

Note:  Background (Comperisons): Current Dioxin 510 ppt.
Unknown (Ranch Hands): Current Dioxin <10 POt
Low (Ranch Hands): 15 ppt < Current Dioxin 5333 ppt.
High (Ranch Hands): Current Dioxin >33.3 ppt.
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the older Ranch Hands (Appendix Table L-1: born>1942: slope=-0.0394, p=0.158; born
<1942: slope=0.0248, p=0.390). Without this interaction in the adjusted model, the
association between MCHC and initial dioxin remained nonsignificant (Table 13-15 [c]:
p=0.559). o R ' "

Afier the model in the maximal analysis was adjusted for significant covariates, the
association between MCHC and initial dioxin remained nonsignificant (Table 13-15 [d]:
p=0.306). : Sl C

Model 2: Ranch thds - Logz (Current Dioxin} and Time

Thete was no significant interaction between current dioxin and time since tour in either
the minimal or maximal analysis of MCHC (Table 13-15 [e] and [f}: p=0.915 and p=0.316,
respectively). After the adjustment for covariate information was made, the interaction:
remained nonsignificant in both analyses (Table 13-15 [g] and [h]: 'p=0.985 and p=0.322,
respectively). o _ - : _

Model 3: Ranch Hands and Comparisons by Current Dioxin Category

The contrast of all four current dioxin categories showed a significant difference in the
MCHC means (Table 13-15 [i]: p=0.022). In particular, the means for the unknown category
and the low category were significantly greater than the mean for the background category
(unknown versus background: p=0.007; low versus background: p=0.031). The mean for the
high category was also greater than the mean for the background category, but the difference
was not significant (high versus background: p=0.515). The means for the background,
unknown, low, and high categories were 34.629, 34,723, 34.722, and 34.657 gm/dl. -

In the adjusted analysis of MCHC, the overall contrast remained significant (Table
13-15 [jl: p=0.029). The upknown versus background and the low versus background = . -
contrasts also remained significant (unknown versus background: p=0.016; low versus
background: p=0.024), and the high versus background-contrast remained nonsignificant
(high versus background: p=0.727).

Platelet Count (Continuous)

Model 1: Ranch Hands - Logy (Initial Dioxin)

In the unadjusted analysis of the minimal cohort, the association between platelet count
and initial dioxin was not significant (Table 13-16 [a]: p=0.211). There was, however, a’
significant positive association in the analysis of the maximal cohort (Table 13-16 [b]:
p=0.030). For this cohort, the mean platelet counts for the low, medium, and high levels of
initial dioxin were 256.31, 264.41, and 268.39 thousand/mm?3. '

The association between platelet count and initial dioxin remained nonsignificant for the
minimal cohort after the model was adjusted for significant covariates (Table 13-16 [c]:
p=0.603). For the maximal cohort, the association became nonsignificant after the
adjustment was made (Table 13-16 [d]: p=0.181). The covariates that were retained in the
maximal analysis were the age-by-race and the age-by-lifetime Cigarette smoking history
interactions.
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“TABLE 13-16.

Analysis of Platelet Count (th()'usand/nini3)
(Continuous)

" Ranch Hands - Logy (Initial Dioxin) - Unadjusted

Initial - . Slope
Assumption_ Dioxin n Mean (Std. Error)2 p-Value
a) Minimal ‘Low 129 254,24 2638 2105 0211
{n=519) Medium - - 259 -270.00 . : . :
(R2=0,003). High 131 268.73
b) Maximal Low 185 256.31 3.252 (1.494) 0030
(n=740) Medium 369 264.41
(R2=0.006) High 186 26839
'Ranch Hands - Log; (Initial Dioxin) - Adjusted
| Initial " Adj, 'Adj. Slope ~ Covariate
Assumption Dioxin n. Mean (Std. Error)2 p-Value _Remarks
¢) Minimal - Low 126 26847 1111 (2133) 0603 ~ AGE*PACKYR (p=0.018)
(n=519) Medium 259 28091 ‘RACE*PACKYR
(R2=0,056)  High 131. = 27829 o (p=0.038)
d) Mazximal Low 185 26190 -2.020 (1.509). 0181 ' AGE*RACE (p=0.044)
(n=740) Medium 369 26932 : AGE*PACKYR (p=0.016)
(R220.045) High . 186 27023 o o

3Slope and standard error based on platelet count versus lo

gy dioxin,’

Note:  Minimal-Low: 52-93 ppt; Medium: 93-292 ppt; High: 5292 ppt.
Maximal--Low: 25-56.9 ppt; Medium: >56.9-218 PPL High:_ >218 ppt.
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TABLE 13-16. (Continued)

Analysis of Platelet Count (thousand/mm3)
' (Continuous) -

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

Mean/(n)
Current Dioxin
. Time : _ . , Slope o

Assumption (Yrs.) Low Medium High' (Std. Error)2 p-Value

e) Minimal - : 0.491b
(n=519) <186 251.86 = 267.44 267.17  4.167 (3.434) 02265
R2=0.005) o (7D (128) . (54) .

' >18.6 269.40 267.63 268.88  1.114 (2.802) 0.691¢
(58) (131) an -

f) Maximal 0.834b
(n=740) <186 .. 25530 26217 26745 . 3.552(2.321) 0.127¢
R2=0.007) ’ (106) (190) - (83)

>18.6 255.34 266.06 27213 2.904 (2.052) 0.158¢
(79) (178) (104) '
- Ranch Hands - Log) (Current Dioxin) a"nd Time -'Adjusted
; . Adj. Mean/(n) ' |
| Time "o Adj. Slope- . Covariate

Assumption (Yrs:) ~ Low Medium High  (Std. Error)? p-Value Remarks

g) Minimal - o I . 0.6930  .AGE*PACKYR (p=0.025)
(n=519) <186 26645 27792 27425 1217 (3476) 0726° RACE*PACKYR (p=0.002)
(R2=0.059) - (7)) (128) - (54) o .

>18.6 284.64 27845 279.75 -0.500 (2.830). 0.860°.
68 a3 N - , |
h) Maximal 0971  AGE*RACE (p=0.046)

(n=740) <186 26137 267.10 267.10 1.658 (2.341) 0381 AGE*PACKYR (p=0.019)
(R2=0.045) (106) (190)  (83) .
>186 26162 270.56 27438 1768 (2.073) 0.394C
(79)  (178)  (104)

25lope and standard error based on platelet count versus logy dioxin.

DTest of significance for homogeneity of slopes (current dioxin continuous, time categorized).

®Test of significance for slope different from O (current dioxin continuous, time categorized),
Note:  Mipimal--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 13-16. (Continued)

.- Analysis of Platelet Count (thousand/mm3)
(Continuous) - =~

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

Current : ‘ ' ‘ _
- Dioxin: : ' : e ~ - Difference of ‘ :
Category = n Mean Contrast .~ Means (95%: C.1) - p-Value
Background 783  259.01  All Categories - . 0083
Unknown 345 26181  Unknown vs. Background | 2.80 (4.32,9.93) 0.440
Low 195 265.22 Low vs. Background - 6.21 (-2.61,15.03) 0.168
High 187 27005  Highvs. Background  © 1105 (2082002) 0016
Total 1,510 R2=0.004)

~J) Ranch Hands and Comparisons by Current Dioxin Category - Adjusted‘
Current L : - ' - . '
Dioxin Adj, o ' ‘Difference of Adj. = Covariate
Category n Mean - Contrast Means (95% C.1) p-Value Remarks
Backgrou_nd_‘ 783 259.40%* All Categories . 0217 DXCAT*AGE

o o T - . L (p=0.031)
Unknown 345 26207 Unknown vs. Background 2.67 (-4:41,9.74)** 0.461%¥* CSMOK (p=0.067)
Low “195  265.00* Low vs.‘Background 5.60 (-3.16,14.3’5)"‘"‘_0.210*_"‘ PACKYR
High 187 268.16*- High vs. Background 8.76 (-0.24,17.76)*% 0.057%% (p=0.004)
Total 1,510 (R2=0,028) P " "

**Categorized current dioxin-by-covariate interaction (0.01<p<0.05); adjusted mean, confidence interval, and p-value
derived from a model fitted after deletion of this interaction,
Note:  Background (Cemparisons): Current Dioxin <10 ppt. -
Unknown (Ranch Hands): Current Dioxin 510 ppt,
Low (Ranch Hands): 15 ppt < Current Dioxin £33.3 ppt,
" High (Ranch Hands): Current: Dioxin >33.3 ppt. '
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Model 2: Ranch Hands - Logp (Current Dtox_i_n) and Time

Under the minimal and maximal assumptions, the interaction between current dioxin and
time since tour was not significant in the unadjusted analysis of platelet count (Table 13-16
[e] and [f}: p=0.491 and p=0.834, respectively). In the adjusted analysis, the interaction
remained nonsignificant under both assumptions (Table 13-16 [g] and [h]: p=0.693 and
p=0.971). _

Model 3: Ranch Hands and Comparisons by Current Dioxin Category

The contrast of all four current dioxin categories showed a marginally significant _
association between platelet count and current dioxin (Table 13-16 [i]: p=0.083). The mean
platelet counts for the three Ranch Hand catégories were greater than the mean platelet -
count for Comparisons in the background category. The means were 259.01 thousand/mm? for
the background category and 261.81, 265.22, and 270.05 thousand/mm?3 for the unknown, low,
and high categories. The differences in means between the unknown and background
categories and between the low and background categories were not significant (unknown
versus background: p=0.440; low versus background: p=0.168). But, the mean for the high
category was significantly greater than the mean for the background category (high versus
background: p=0.016). ‘ ' ' '

In the adjusted model, there was a significant interaction between categorized current
dioxin and age (Table 13-16 [jl: p=0.031). To examine this interaction, age was stratified
into two categories: one containing those participants born in or after 1942, the other
containing those born before 1942, Within the stratum containing the younger participants,
there was a significant difference in mean platelet count among the four current dioxin
categories (Appendix Table L-1: p=0.010). The adjusted means in this stratum were 263.06,
257.98, 271.16, and 279.94 thousand/mm? for the background; unknown, low, and high '
categories. When contrasting the background category with the other three, the only
significant difference in means was between the high and background categories (high versus
background: p=0.005). The other two contrasts were nonsignificant (unknown versus
background: p=0.398; low versus background: p=0.242). Within the stratum containing the
older participants, there was no significant difference in mean platelet count among the four
current dioxin categories (p=0.435). The adjusted means tended to increase over the current
dioxin categories in the younger age stratum and tended to decrease in the older age stratum.

Without the categorized current dioxin-by-age interaction in the adjusted model, the
overall contrast became nonsignificant (Table 1316 [jl: p=0:217). Also, the difference
between the mean platelet count for the high category and the mean for the background
category became only marginally significant (p=0.057). The covariates that were retained in
the model were age, current cigarette smoking, and lifetime cigarette smoking history.

Platelet Count (Discrete)

Model 1: Ranch Hands - Log) (Inltial Dioxin)

There was no significant association between platelet count and initial dioxin for either
the minimal or the maximal cohort in the unadjusted analysis (Table 13-17 [a] and [b]:
p=0.398 and p=0.133, respectively).  No covariates were retained in the adjusted model,
therefore the results remained unchanged. '
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TABLE 13.17.

Analysis of Platelet Count
(Discrete)

Ranch Hands - Log> (Initial Dioxin) - Unadjusted

_ _ ~ Percent .
Initial Abnormal  Est. Relative
Assumption Dioxin _n _High Risk (95% C.1.)a p-Value
a) Minimal . Low 129 1.6 . 1.20(0.80,1.80) 0.398 .
(n=519) Medium 259 35 _ .
- High 131 2.3
b) Maximal Low 185 05 1.28(0.94,1.76) 0.133
(n=740) Medium 369 2.7
High 186 3.2
Ranch Hands - Logs (Initial Dioxin) - Adjusted
_Adj. Relative - ‘Covariate
Assumptiqx} _Risk (95% C.l1.)2 . p-Value Remarks
¢) Minimal 1.20 (0.80,1.80)  0.398 --
(m=s19) -~ T | |
d) Maximal 1.28 (0.94,1.76) 0133 .-

(n=740)"

#Relative risk for a twofold increase in dioxin, '
Note:  Minima]--Low: 52-93 PPt Medium: >93.292 ppt; High: >292 ppt.
Maximal--Low: 25-56.9 ppt: Medium: >56.9-218 ppt; High: »218 PPL
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TABLE 13-17. (Continued)

Ahalysis of Platelet Count
‘(Discrete)

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

Percent Abnormal High/(n)

Y

Time ‘ Est. Relative
Assumption (Yrs.) Low - Medium High Risk (95% C.1.)8 p-Value -
e) Minimal o . - 0.551b
(n=519) <18.6 00 - 39 0.0 0.90 (0.38,2.17)  0.820¢
N (128) (54) .
>18.6 3.5 3.1 3.9 1.22 (0.75,1.97)  0.428¢
(58) (131) amn
f) Maximal S - S . 0.930D
(n=740) <18.6 0.0 2.6 1.2 - 1.19(0.65,2.19)  0.573¢
- (106) (190) (83)
>18.6 25 23 48 1.23 (0.84,1.80)  0.291¢
(79) (178) (104)
Ranch Hands - Log) (Current Dioxin) and Time - Adjusted
Time  Adj. Relative " - Covariate
Assumption (Yrs.) Risk (95% C.1.)% p-Value ___Remarks
g) Minimal o - 0.551b - e
(n=519) <18.6 0.90 (0.38,2.17) 0.820¢
>18.6 1.22 (0.75,1.97). - 0.428¢
h) Maximal - 0.930b -
(n=740) <18.6. 1.19 (0.65,2.19) 0.573¢
>18.6 - - 1.23 (0.84,1.80) -0.292¢

8Relative risk for a twofold increase in dioxin.
BTest of significance for homogensity of relative risks (current dioxin comtinucus, time categorized).

©Test of sighificance for relative risk equal to t (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 13-.17. (Continued)

Analysis of Platelet Count
(Discrete)

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

Current - Percent : ‘ . _ _

Dioxin - ' Abnormal o Est. Relative

Category - n _High . Contrast - Risk (95% C.1) p-Value
Background 783 1.2 All Categories - 0.181
Unknown 345 2.3 Unknown vs. Background 2.04 (0.78,5.34) 0.145
Low 195 2.6 Low vs. Background 2.26 (0.75,6.83) 0.147
High . 187 3.2 High vs. Background 2.85 (1.00,8.11) 0.050
Total 1510

Y Ranch Hands and Comparisons by Current Dioxin Category - Adjusted

Current : S

Dioxin . ' Adj. Relative Covariate
Category  n - - - Contrast Risk (95% C.1.) p-Value Remarks
Background 783 All Categories 0.181 - -
‘Unknown 345 Unknown vs. Background ~ 2.04 (0.78,5.34) 0.145

Low 195 Low vs. Background 2.26 (0.75,6.83) 0.147

High 187 High vs. Background 2.85 (1.00,8.11) 0.050

Total 1,510

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.

13-70



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

In the unadjusted analysis of platelet count in its discrete form, the interaction between
current dioxin and time since tour was not significant for either the minimal or maximal cohort
(Table 13-17 [e] and {f]: p=0.551 and p=0.930). There were no covariates retained in the
adjusted model, thus the results remained unchanged.

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

The overall unadjusted contrast showed no significant differences in the percentage of
abnormally high platelet counts across the four current dioxin categories (Table 13-17 [i}:
p=0.181). However, the risk of an abnormally high platelet count was significantly greater-
than 1 when the high category was contrasted with the background category (Est. RR=2.85,
95% C.L.: [1.00,8.11], p=0.050). o o ’

The results in the adjusted model remained unchanged because there were no
significant covariates retained in the model.

Prothrombin Time (Continuous)

Model 1: Ranch Hands - Logy (Initial Dioxin)

In the unadjusted analysis of prothrombin time in its continuous form, there was no
significant association with initial dioxin under either assumption (Table 13-18 {a] and [b]:
minimal assumption, p=0.417; maxima! assumption; p=0.444). . - L

In the adjusted model, a significant interaction between initial dioxin and lifetime
cigarette smoking history was present under the minimal assumption (Table 13-18 [c]; " -
p=0.011). To examine this interaction, lifetime cigarette smoking was divided into three
strata (0 pack-years, $0-10 pack-years, and >10 pack-years). For Ranch Hands who had
never smoked, the association between initial dioxin and prothrombin time was positive, but
nonsignificant (Table L-1:,p=0.190)." For Ranch Hands who had,less than 10 pack-years,
the association between initial dioxin and prothrombin time was significantly positive
(p=0.001). The adjusted mean prothrombin times, in this stratum, were 12.367, 12.320, and .
12.334 seconds for the low, medium, and high initial dioxin categories. For Ranch Hands who
had more than 10 pack-years, the association between initial dioxin and prothrombin time
was negative but nonsignificant (p=0.435). Without this interaction in the. model, there was a
significant positive association between initial dioxin and prothrombin time.(Table 13-18 [c]:

- p=0.041). The adjusted means increased-over the low, medium, and high levels of initial
dioxin (12.330, 12.347, and 12.416 seconds): SEREE Co

After adjusting the model Eﬁndé.r the maximal asSumpﬁoh for Signiﬁcant covariate
information, the association between initial dioxin and prothrombin time remained
nonsignificant (Table 13-18 [d]: p=0.287).

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

In the unadjusted minimal and maximal analyses.of prothrombin time, the interaction
between current dioxin and time since tour was not significant (Table 13-18 [e] and [f]:
p=0.701 and p=0.653, respectively).
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TABLE 13-18,

Analysis of Prothrombin Time (Seconds)
(Contmuous)

Ranch Hands - Loga (Initial Dioxin) - Unadjusted

Initial Slope
Assumption - Dioxin n Meand (Std. Error)b p-Value
d) Minimal  Low 130 12266 00013 (0.0015)  0.417
{n=519) © Medium 258 12.230
(R2=0.001) High 131 12.290
b) Maximal Low 185 12241 00009 (0.0011) Q.44
(n=740) . Medium 370 12.231
(R2<0.,001) High 185 12.267

Ranch Hands - Logy (Initial Dioxin) - Adjusted

. Initial - " Adj.  Adj. Slope " Covariate
. Assumption Dioxin n  Mean? (Sud, Error)b _p-Value Remarks

¢) Minimal  Low 130 12.330**  0.0032 (0. 0016)'"“ 0.041** INIT*PACKYR (p=0.011)
(n=513) Medium 254 12.347**  RACE (p=0.005) - -
(R2=0.108) High 129 12416%% - ' o AGE*CSMOK (p=0.037)
: - - - : CSMOK*DRKYR (p=0.025)
PACKYR*DRKYR (p=0.003)

d) Maximal  Low 183 12343  0.0012 (0.0012) 0.287 RACE (p=0.020)
(n=731)  Medium 367 12320 AGE*CSMOK (p=0.003)
(R2=0.071) High 181 12368 : " AGE*PACKYR (p<0.001)

' L | CSMOK*DRKYR (p=0.025)

aTransfm-med from natural logarithm scale.
bSlope and standard error based on natura! logarithm prothrombin time versus 1032 dioxin.,
**Logy (initial dioxin)-by-covariate interaction. (0.01<p<0.05); adjusted ‘Mean,: ad_;ustad 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
Maximal--Low: 25-56.9 ppt; Medium: >56.9-218 ppt; High: >218 ppt.
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TABLE 13-18. (Continued)

Analysls of Prothrombln Time (Seconds)
(Continuous)

- Ranch Hands - Logz (Current Dloxm) and Time - Unadjusted

Tilne | Slope
Assumption (Yrs) Low _Medium ____High (S«d. Erron)®  p-Value
¢) Minimal . . L. e 0.701¢
m=519) <I86 12.260 1218 12206  0.0016 (0.0025)  0.5369
(R2=0.006) ' (72) (128)  (54) '
. >186 - .. 12265 12291 12292 0:0003 (0.0021)  0.8809
(58) (130). (77 E o
f) Maximal - 0.653¢
(n=740) <18.6 12.244 12.181 12267 0.0002 (0.0018) - 0,8954
(R2=0.003) (106) (191) - (83) '
>186 12.198 12277 12312 00013 (0.0016) .  0.408d
19, (1718 . .(103) DRSS

Ranch Hands Logz (Current Dioxin) and Time - Adjusted

AdJ Meana/(n)
' .Ti_rne»- SR ' ' Adj. Slope . | Covariat'c
AssumptiOn _ {Yrs.y Low Medium .High (Sud. Error)b p-Value Remarks
© Minjmal | 0713 RACE (p=0.15)
 (n=513) <186 12'.3_30 12,299 12,342 00036 (0 0025) 0, 153"l AGE"'CSMOK
(R2=0.103) S _ ,(?2_)' L2 (83 (p=0.003)
5186 . 12299 12.387 12404 00024 (0 0021) 0246d AGE*PACKYR
o B S SR _CSMOK“'DRKYR-=
. h) Maximal - " = v CURR"TIME"‘CSMOK
(n=731) SIBG vk WERE kMR R ok s (pei0,006)
(R2=0.085) S o108y (e @81 - 7 " RACE (p=0.019)
' >18.6., MR L *ms* o w AGE*CSMOK (p=0. 007)
(78) (176) (101 B B '%AGE*PACKYR
: CSMOK"‘DRK_YR
(puO 024)

Transformed from natural logmthm scale.
' bSlopo and standard error based on natural logarithm prothrombin time versus logg dioxin,

CTest of significance for homogeneity of slopes (current dioxin continuous, time categorized).
dTest of significance for slopé equal to 0 (current dioxin continuous, time categorized).
*##3L0gy (current dioxin)-by-time-by-covariate interaction (pg0.01); adjusted mean, adjusted slope, standard ervor, and
p-value not presented.
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 13-18, (Continued)

A'nalySis of Prothrombin Time (Seconds)
(Continuous)

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

Current o : o
Dioxin ' - Difference of - _ '
Category n Mean Contrast Means (95% C.1) p-Value

" Background 785 12.256  All Categories - B 0.305
Unknown 45 - 12219 | Unknown vs. Background | -0.037 -- . 0278
Low 195 12207  Low vs. Background -0.049 -- 0.247
High 186 12292  High vs. Background - 0.036 -- 0.409
Total 1,511 (R2=0,002)

i) Ranch Hands and Comparisons by Current Dioxin Category - Adjusted
Current
Dioxin : Adj. S Difference of Adj. Covariate
Category n Mean Contrast Means (95% C.1) p-Value  Remarks.
Background .~ 785  **%* Al Categories e DXCAT*AGE
' _ -~ o  (p=0.004)

Unknown 345 | wdkx Unknown vs. Background =~ »##* Wton RACE (p<0.001)
Low . 195 *#x  Low vs. Background Wik Wik CSMOK (p<0.001)
High 186 Wk High vs. Background b W : o
Total 1,511 (R2=0.050)

Transformed from natural logarithm scale. : S _ : _
Difference of means after transformation to original scale; confidence interval on difference of means not given
because analysis was performed on. natural logarithm scale,
fp.value is based on difference of means on natural logarithm scale. _ : o : .
w**xCategorized current dioxin-by-covariate interaction (p<0.01); adjusted mean, confidence interval, and p-value not

presented. _ . - '
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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The current dioxin-by-time interaction remained nonsignificant in the adjusted minimal
analysis (Table 13-18 [g]: p=0.713). Under the maximal assumption, a significant
interaction was present among current dioxin, time, and current cigarette smokmg (Table 13-
18 [h]: p=0.006). Current cigarette smoking was then stratified into four categories (never
smoked, formerly smoked, smoked less then 20 c1garcttcs/day, and smoked more than 20
cigarettes/day) to investigate this interaction. The interaction between current dioxin and
time was nonsignificant in all four strata (Table L-1: O-never: p=0.657; O-former: p=0.131;
>0-20 cigarettes/day: p=0.396; >20 clgarcttes/day p=0.107). However, for former smokers,
there was a margmally 81gmficant positive association between current dioxin and
prothrombin time when time exceeded 18.6 years (p=0.068). There was also a marginally
significant positive association between current dioxin and prothrombm time when time did
not exceed 18.6 years for Ranch Hands who smoked less than 20 cigarettes per day
(p=0.082). For nonsmokers (O-never and O-former), the association between currént dioxin
and prothrombin time was negative in the later tour stratum (time<18.6 years) and positive
in the earlier tour stratum (time>18.6 years). In contrast, for the other two current’ smokmg
categories (>0-20 cigarettes/day and >20 cigarettes/day), the assoc1auon was stronger in
the later tour stratum than in the earlier tour stratum. :

Model 3: Ranch Hands and Comparisons by Current Dioxin Catego}y

In the unadjusted analysis of prothrombin time, the overall comparison of the four
current dioxin categories was nonsignificant (Table 13-18 [i]: p=0.3035).

In the adjusted analysis of prothrombin time, thefe was a significant interaction between
categorized current dioxin and age (Table 13-18 [j]: p=0.004). For the younger participants
(born1942), the adjusted mean prothrombin times differed significantly (Appendix Table
L-1: p=0.045). The adjusted means for the background, unknown, low, and high current
dioxin categories were 12,402, 12.487, 12.272, and 12.395 seconds. The adjusted mean
prothrombin‘time:in the 16w current dioxin category was significantly less than the adjusted
mean in the background category (p=0.046). For the older participants (bom<'1942)-, there
was a marginally significant difference among the current dioxin categories (p=0.082). Within
this stratum, the adjusted mean prothrombin times were 12.323, 12.263, 12.356, and 12.434°"
seconds for the background, unknown, low, and high current dioxin categones Theré was
also a marginally 31gn1ﬁcant difference between the adjusted mean in the unknown category
and the adjusted mean in the background category (p—O 100)

Prothrombin Time (Discrete)

Model 1: Ranch Hands - Logy (Initial Dioxin)

The unadjusted analysis of prothrombin time in its discrete form showed no significant
association with initial dioxin under either the minimal or the maximal assumption (Table
13-19 [a] and [b]: p=0.722 and p=0.924). The association between initial dioxin and
prothrombin time remained nonsignificant after the models were adjusted for covariate
information (Table 13-19 [c¢] and [d]}: minimal assumption, p=0.245; maxunal assumption,
p=0.789).
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TABLE 13-19,

Analysis of Prothrombin Time
(Discrete)

Ranch Hands - Loga (Initial Dioxin) - Unadjusted

_ Percent
Initial _ Abnormal Est. Relative :
Assumption Dioxin . n High  Risk (95% C.I1)8  p-Value
a) Minimal Low 130 23 108 (071,1.65) 0722
(n=519) Medium 258 3.5 |
High 131 15
b) Maximal Low 185 32 0.98 (0.72,1.35) 0.924
(n=740) Mediym 370 24 :
High 185 32
Ranch Hands - Log (Initial Dioxin) - Adjusted
| Adj. Relative o Covariate
Assumption Risk (95% C.1.)8 p-Value _ Remarks
¢) Minimal 131 (0.85,2.02) 0245 - RACE (p=0.093)
(n=519) ' AGE*CSMOK (p=0.045)
d) Maximal 1.05 (0.75,1.47) 0.789 RACE (p=0.083)
(n=740) o o

AGE*PACKYR (p=0.005)

8Relative risk for a twofold incresse in dioxin.
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.

13-76




TABLE 13-19. (Continued)

-Analysis of Prothrombin Time
(Discrete)

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

Percent Abnormal High/(n)

__Current Dioxin
, Time ' Est. Relative _
Assumption (Yrs.) Low Medium High ~ Risk (95% C.I.)2 p-Value
¢) Minimal | 0.300b
(n=519) <18.6 1.4 2.3 1.9 1.48 (0.71,3.10) 0.299¢
(72) (128) (54)
>18.6 3.5 4.6 1.3 0.91 (0.52,1.57) 0.724¢
(58) (130) a7
f) Maximal 0.889b
(n=740) <18.6 3.8 0.5 4.8 1.01 (0.60,1,73) 0.957¢
_ : (106) (191) (83)
>18.6 = 3.8 2.8 3.9 0.97 (0.64,1.46) 0.873¢
(79) (178) (103)
Ranch Hands - Log (Current Dioxin) and Time - Adjusted
Time Adj. Relative Covariate
Assumption (Yrs.) Risk (95% C._I.)"?l p-Value ‘ Remarks
g) Minimal - . 0.089>  RACE (p=0.086)
(n=519) <18.6 2.79 (1.13,6.88) 0.026¢ AGE*CSMOK (p=0.026)
>18.6 1.14 (0.65,2.01) 0.652¢ . AGE*PACKYR (p=0.039)
h) Maximal Hedokok CURR*TIME*RACE
(n=740) <18.6 ko Feokok (p=0.006)
>18.6 ook ok Nk AGE*PACKYR (p=0.005)

®Relative 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),
*¥**Logy (current dicxin)-by-time-by-covariate interaction (p<0.01); adjusted relative risk, confidence interval, and
p-value not presented.
Note:  Minimal--Low: >10-14.65 ppt; Medium: >14.65.45.75 ppt; High: >45.75 ppt.
Maximai--Low: >5-9.01 ppt; Medium: >9.01-33.3 ppt; High: >33.3 ppt.
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TABLE 13-19. (Continued)

Analysis of Prothrombin Time
(Discrete)

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

Current Percent : : -

Dioxin Abnormal - Est. Relative

Category n High - Contrast Risk (95% C.L) p-Value
Background 785 . 4.7 Al Categories | 0.153
Unknown 345 3.5 Unknown vs. Background 0.73 (0.38,1.41) 0..350
Low 195 1.5 Low vs, Background 0.32 (0.10,1.04) 0.057
High 186 4,3 High vs. Background ~ 091 (0.42,1.99) 0.810
Total 1,511

J) Ranch Hands and Comparisons by Current Dioxin Category - Adjusted.

Current . .

Dioxin ' - Adj. Relative S Covariate

Category n Contrast ‘ Risk (95% C.L) p-Value Remarks

Background 785 All Categories e DXCAT*AGE (p=0.005)
o . DXCAT*CSMOK

Unknown 345 Unknown vs. Background ead weee o (p=0.028)

Low 195 Low vs, Background - T Mk bl RACE (p=0.003)

High 186 High vs, Background - M '

Total 1,511 '

****+Categorized current dioxin-by-covariate interaction (p<0.01); adjusted relative risk, confidence intefval, and
p-value not presented. . ' :
Note:  Background (Conmiparisons); 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 PPL
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Model 2: Ranch Hands - Logy (Current Dioxin) and Time

In the unadjusted analysis of prothrombin time, the interaction between current dioxin
and time since tour was not significant under the minimal and maximal assumptions (Table '
13-19 [e] and [f]: p=0.300 and p=0.889). :

After adjusting the model in the minimal analysis for race, age-by-current cigaretie
smoking, and age-by-lifetime cigarette smoking history, the interaction between current
dioxin and time was marginally significant (Table 13-19.[g]: p=0.089). For time less than or
equal to 18.6 years, there was a significant positive risk of an abnormally high prothrombin
time (Adj. RR=2.79, p=0.026). The percentages of abnormalities inthis stratum were 1.4,
2.3, and 1.9 percent for low, medium, and high levels of current dioxin. For time greater than
18.6 years, the risk was not significant (p=0.652). T D -

In the adjusted maximal analysis, there was a significant interaction among current
dioxin, time, and race (Table 13-19 [h]: p=0.006). The current dioxin-by-time interaction
was not evaluated for Black Ranch Hands because. there was only one abnormality for time
less than or equal to 18.6 years. The abnormality was in the low current dioxin category. For
time greater than 18.6 years, the risk of an abnormally high prothrombin time was not
significant (Appendix Table L-1: p=0.516). However, there were only two abnormalities
within this stratum; -one in the medium current dioxin category and one in the high current
dioxin category. In the non-Black stratum, the current dioxin-by-time interaction was not
significant (p=0.445). This current dioxin-by-time-by-race interaction could have been
caused by, or affected by, the sparse number of abnormalities in the Black stratum.

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

In the unadjusted analysis of prothrombin time, the overall contrast of the current dioxin
categories was not significant (Table 13-19 [il: p=0.153). However, for the low versus
background contrast, the risk of an abnormally high prothrombin time was marginally less
than 1 (Est. RR=0.32, 95% C.IL: {0.10,1.04], p=0.057). ~ - T ) '

. In the adjusted analysis of prothrombin: time, there was a significant interaction between
categorized current dioxin and age (Table 13-19'[j]: p=0.005) and between categorized
current diokin and current. Cigarétte stioking (p=0.028). Toinvestigate these interactions,
age was divided into two strata (born in or after 1942 and born before 1942); current cigarette
smoking was divided into three strdta (never smoked, formerly smoked, and currently
smoked). Among the six combinations of these strata, the overall contrast of the current
dioxin categories was significant ohly for the younger participants who had never smoked
(Appendix Table L-1: p=0.041) and was marginally significant for the older participants who
currently smoked (p=0.093). For the younger participants who had never smoked, the
percentages of abnormal prothrombin times were 5.2, 13.9, 0.0, and 2.9 percent for the
background, unknown, low, and high current dioxin categories.. Also in this stratum, the risk
of an abnormally high prothrombin time was marginally greater than'1 under the unknown -

~ versus background contrast (Adj. RR=3.38, 95% C.I.: [0.90,12.73], p=0.072). For the older

participants who currently smoked, there were qnly five abnormalities in the background
current dioxin category, on¢ abnormality in the high category, and no abnormalities in the
unknown and low categories. . . .. | Lo
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Longitudinal Analysis
Laboratory Examination Variables

Longitudinal analyses were conducted for three hematology variables: MCV, MCH, and
platelet count. For a specific longitudinal analysis (e.g., minimal assumption, initial dioxin
analysis on MCV), the left side of each subpanel of a table provides the means and sample
sizes for participants with MCV values at each examination.. Based on the difference
between 1987 MCV and 1982 MCYV, 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 since tour), or differences of examination mean changes, 95 percent
confidence intervals, and associated p-values (for models using categorized current dioxin).
The reported statistics are presented subject to the constraint that participants were
compliant at both the 1982 and 1987 examinations. - - . |

- Mean Corpuscular Volume (Continuous) L - C
For the hematologic assessment, differences in MCV levels (cubic micra) between the
1982 Baseline examination and the 1987 exaniination were analyzed for associations with
initial dioxin, current dioxin and time since tour; and categorized current dioxin. All analyses
were conducted without adjustment for covariate information (Table 13-20). -

Model I: Ranch Hands - Log; (Initlal Dioxin)

The longitudinal analysis of the change in MCV levels from the 1982 Baseline
examination to the 1987 examination displayed a nonsignificant positive association with
initial dioxin under both the minimal'and the maximal assumptions (Table 13-20 [a] and [b]:
p=0.116 and p=0.545). ' g o " o

Model 2: Ranch Hands - Logy (Current 'Diq:xih)"and ﬁme

Under both the minimal and the maximal assumptions, the longitudinal analysis of the
difference between the 1982 and 1987 MCYV levels exhibited a nonsignificant interaction
between current dioxin and time since tour (Table 1 3-20 [c] and [d]: p=0.327 and p=0.424,
respectively). However, for Ranch Hands in the minimal cohort with less than or equal to
18.6 years since tour, the longitudinal analysis detected a marginally significant. positive
association between current dioxin and the change in MCV levels from 1982 to 1987 (T able
13-20 [c]: p=0.082). The differences in the 1982 and 1987 MCV levels for this stratum were

1.583, 3.075, and 3.631 cubic micra for the low, medium, and high current dioxin categories. |

Model 3 ‘R.auch Haﬁds_ and Comﬁarison-s by Cﬁrreng Dioxin Cd;egéry . o
In the longitudinal analysis of the difference in. MCV.values between the 1982 Baseline
examination and the 1987 examination, the overall contrast of the four current dioxin.

categories was not significant (Table 13-20 [e]:. p=0.453). LT

Mean Corpuscular Hemoglobin (Continudus) <+~ o o

‘Longitudinal analyses were conducted to examine the change in the MCH levels
(micromicrogram) of the study participants between the 1982 Baseline and 1987
examinations in relation to initial dioxin, current dioxin and time since tour, and current dioxin
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. " TABLE 13-20.

' Longitudinal Analysis of Mean Corpuscular Volume (cubic micra)
" (Continuous)

Ranch Hands - Loga (Initial Dioxin)

Mean/(n)
. Examinai
Initial - _ ~ Slope
Assumption Dioxin 1982 1985 1987 " (Std. Error)d p-Value

a) Minimal . Low 89.694 92.536 .91.480  0,2688 (0.1707) 0.116
(R2=0.005) (124)  (121)  (124) -
Medium 88.413 92275  91.322
(254)  (249)  (254)
High 88.620 92.827 91.782
(124)  (122)  (124)

b) Maximal Low 88735 92767 91.748  0.0725(0.1196) 0.545
(R2<0.001) _ (170) (167) (170)
Medium 89,008 92,460  91.493
(358) (350) (358)
High 88.489 92710  91.589
(178) (175) (178)

8Slope and standard error based on difference between 1987 mean corpuscular volume and 1982 mean corpuscular
volume versus logy dioxin. e o] .
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 who attended the Baseline,
1985, and 1987 examinations. - P-values given are in referénce to a contrast of 1982 and 1587 results.

13-81



TABLE 13-20.: (Continued)

Longitudinal :Analysis of Mean Corpuscular Yolume (cubic micra)
(Continuous)

Ranch Hands - Logs (Current Dioxin) and Time

Mean/(n) .
Time o ' Slope
Assumption . (Yrs.) Examination Low ‘Medium High (Sud, Error)d = p-Valye
¢} Minimal ‘ 0.327b
(R2=0.007) <18.6 1982 89.478 88.48 87.961  0.4851 (0.2781) 0.082¢
{69) (125) {(51) \
1985 92.170 91,966 92,810
(67)  (122) (50)
1987 91.061 91,123 91.592
(69) (125) (51)
>18.6 1982 90.127 88.876 88.781  0.1327 (0.2275) 0.560°
' ~ (35) (129) {73) .
1985 93.370 92,598 92,506
' -(54) (127) A72) -
1987 92235 91,667 91.475
- (55) (129) (73) -
d) Maximal ' . ' 0.424b
(R2==0.002) <18.6 1982 - 88489 88541 88,127 0.1895 (0.1870) 0.311¢
' (94) (185) - (79) :
1985 92467  92.084 92,428
' 91 (180) (78)
1987 . 91,478 .. 91,168 91.215
: (94) (185 . (79}
>186 1982, 89.224 89419 - 88.800 -0.0091 {0.1628) - (,954C
(76) (172) (100)
1985 93,507 92957 92477
. - (75) (170) 98)
1987 92.557 91.887 91.447

(76) (172) (100)

#Slope and standard error based on difference between 1987 mean corpuscular volume and 1982 mean corpuscular

volume versus logy dioxin. :

bTest of significance for homogeneity of slopes (current dioxin continuous, time categorized).

®Test 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: >33.3 ppt. .
Summary statistics for 1985 are provided for reference purposes for participants who atiended the Baseline,
1985, and 1987 examinations. P-values given are in reference to a contrast of 1982 and 1987 results.
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TABLE 13:20. (Continued)

Longitudinal Analysis of Mean Corpuscular Volume (cublc micra)
(Continuous)

e) Ranch Hands and ‘Comparisons by Current,Didxin Category

Mean/(n) e _
Current — _Examination . .~ " Difference of
Dioxin T ~ Examination Mean -
Category 1982 1985 198'.7 . Contrast Change (95% C.I.) __p-Value
Background 88.604 92303 91230 All Categories - 0453

(681) - (676) (681

Unknown 88.971 92,761 91_.830 Unknown vs, Background 0.232 (-0.328,0.792) 0417
(315) (310) (315

Low 88.445 92428 91.604 Lowvs. Background 0.533 (-0.140,1.206) '0.121
_ (191)  (188). (191) _ C :
High 88.503 92.455 91.345 High vs. Background - 0.216 (-0.474,0.906)  0.540

(179  Q176) (179)

(R2=0.002)

] Note: Background (Compansons) Current Dioxin 510 ppt.

) Unknown (Ranch Hands): Current Dioxin 510 ppt.

: - Low (Ranch Hands): 15 ppt < Current Dioxin 533 3 ppt
High (Ranch Hands): “-Current Dioxin >33.3 ppt.”

Summary statistics for 1985 are provided for reference purposes for participants who attended the Bassline,
1985, and 1987 exeminetions. P-values given are in reference to a contrast of 1982 and 1987 results.
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categorized within group. The results of the longitudinal analyses (unadjusted for covariate
information) are presented in Table 13-21.

Model 1: Ranch Hands - Logy (Initial Dioxin)

The longitudinal analysis did not detect a significant association between initial dioxin-
and the change in MCH (as measured by the difference betweén the 1987 examination value
and the 1982 examination value) under either the minimal or the maximal assumption (Table
13-21 [a] and [b]: p=0.107 and p=0.982).

Model 2: Ranch Hands ~ Logp (Current Dioxin) and Time

Under both the minimal and the maximal assumpnons, the longltudmal analy31s of the -
change in MCH between the 1982 Baseline examination and the 1987 examination exhibited
a nonsignificant current dioxin-by-time since tour interaction (Table 13-21 [c] and [d]:
p=0.829 and p=0.623, respectively). Thus, the difference between the 1982 and 1987 MCH
levels did not differ significantly for the two time strata under either assumption.

Model 3: Ranch Hands and Comparisons by Current Dioxin Category

The change in MCH levels between the 1982 Baseline examination and the 1987
examination did not differ significantly among the four current dioxin categories (Table 13-21 :
[e]l: p=0.609). :

Platelet Count (Continuous)

Longitudinal differences in platelet count (thousand/mm3) between the 1982 Baseline
examination and the 1987 examination were analyzed to examine associations with initial
dioxin in Ranch Hands, current dioxin and time since tour in Ranch Hands, and categorized

current dioxin in Ranch Hands and Compansons Table 13-22 presents. the results of these
analyses, :

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

The longitudinal analysis of the change in platelet count between 1982 and 1987
detected a negative association with initial dioxin for both the minimal and the maximal
cohorts. However, the association was nonsignificant under both assumptions (Table 13-22
[a] and [b]: p=0.553 and p=0.768, respectively). .

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

In the longitudinal analysis of the change in platelet count between the 1982 Baseline
examination and the 1987 examination with current dioxin and time since tour, the interaction
between current dioxin and time since tour was nonsignificant under both the minimal and the
maximal assumptions (Table 13-22 [c] and [d]: p=0.257 and p=0.789). Thus, the
association between current dioxin and the change in platelet count, 1987 relative to 1982, did
not differ for the two time strata under eith_er the minimal or the maximal assumption.

Model 3: Ranch Hands and Compartsons by Current Dioxin Category

The simultaneous contrast of the four current dioxin categories was not mgmﬁcant in the
longitudinal analysis of the change in mean platelet count between the 1982 Baseline and '
1987 examinations (Table 13-22 [e]: p=0.181). However, the individual contrast of the

13'84



TR LT

ST

B <t T A e

TABLE 13-21.

: Longitudmal Analysns of Mean Corpuscutar Hemoglobin (micromicrogram)
: (Continuous)

| -Ran‘é'h Hands - Logy (Initial Dioxin)

Mean/(n)
Examination
- Initial- T Slope _
Assumption = Dioxin 1982 - 1985 1687 (Std. Error)a p-Value
a) Minimal Low" 30,998 31.483 31.734  0.0738 (0.0456) 0.107
(R2=0.005) ' (124) (121) (124)
: Medium 30.711 31446  31.665
(254) (249) (254)
High 30.833  31.691  31.907
: (124) (122) (124)
b) Maximal Low 30.776  31.652 - 31.859 -0.0007 (0.0333) 0.982
(R2<0.001) (1705 (167)  (170)
.~ Medium 30.835 31.490  31.745
. .(358) (350) (358)
High 30.787 31.631 31.793
' (175) (178)

(178)

hemoglobin versus, logy dioxin.

Note:  Minimal--Low: 32-93 ppt; Medmm >93-292 ppt; High: ->292 ppt.
Maximal--Low: 25-36.9 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 éxaminations. 'P-values given are in refersnce to a contrast of 1982 and 1987 results.
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TABLE 13-21, (Continued)

Longitudinal Analysis of Mean Corpuscular Hemoglobin (micromicrogram)
(Continuous)

Ranch Hands - Logy (Current Dioxin) and Time

Mcan/(q) .
Time ' _ ~ Slope
Assumption (Yrs.)  Examination Low Medium __ High (Std. Error)@ p-Value
¢) Minimal S | 0.829b
R2=0.004) <186 1982 30915 30629  30.845  0.0572 (0.0745)  0.443C
69 a5 (51) ; |
1985 31460 31379 31726
(67) (122) (50).
1987~ 31.609 31.634  31.914
(69) (125)  (51)
>18.6 1982 31140 30.824  30.738  0.0780 (0.0609)  0.201¢
. (55) (129) (73) -
1985 31657 31503  31.569
(54) (121 (12)
1987 31902 31779  31.744
(55) 129  3)
d) Maximal | | | - 0.623b
(R2<0.001) <186 1982 30.600  30.712  30.825 -0.0214 (0.0521)  0.682¢
. (94) (185) (79)
1985 31.559 31425  31.582
(91) (180) ~  (78)
1987 31748 31667  31.689
S 08 ass) (19 |
>18.6 1982 3L042 30960 30732 00126 O.0454) 0781

(76) (172) (100)
1985 31861  31.619  31.493

(75): (170) (98)
1987 32150  31.871  31.686

(76) (172) (100)

8Slope and standard error based on difference between 1987 mean corpuscular hemoglobin and 1982 mean corpuscular
hemoglobin versus logy dioxin, o
Test of significance for homogeneity of slopes (current dioxin continuous, time categorized),
®Test 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: >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.
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- TABLE 13-21, (Continued)

Longitudinal Analysis of Mean Corpuscular Hemoglobin (mlcromlcrogram)
(Continuous)

¢) Ranch Hands and Comparisons by Current Dioxin Category

Mean/(n} .
Current — _Examipation - Difference of
Dioxin ‘ Examination Mean
Category 1982 1985 1987 Contrast Change (95% C.1) p-Value

Background = 30.612 31.414 31614  All Categories | 0.609
(681) = (676)  (681) - . - ‘

Unknown  30.858 31.640 31.896 Unknown vs. Background ' 0.036 (-0.131,0.204) 0.671
(315)  (310) (315) ' ‘

Low 30744 31513 31824  Low vs. Background 0.078 (-0.123,0.280) 0.447
(191)  (188)  (191) . . o |
High 30.773 31532 31687 High vs. Background  -0.088 (-0.295,0.119) 0.406

(179 (176) (179)

R2=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.

Summary. statistics' for. 1985. are provided for reference‘purposes for participants who attended the Baseline,
1983, and 1987 examinations. P-values given ere in reference to a contrast of 1982 and 1987 results,
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TABLE 13.22,

Longitudinal Analysis of Platelet Count (thousand/cubic mm)
(Continuous)

Ranch Hands - Logy (Initial Dioxin)

Mean/(n)
Examination
Initial : _ Slope
Assumption Dioxin 1982 1985 1987 (Std. Error)a p-Value
a) Minimal Low 266.00 263.85 253.59 -0.971 (1.634) 0.553
(R2<0.001) C (123)  (120)  (123) .
Medium  281.34 273.18 270.02
(254) (249  (254)
High 282.09 274.16 268.32
(124)  (122) (129)
b) Maximal Low 273.15  265.02 256.06 -0.359 (1.215) 0.768

(R2<0.001) (170)  (167)  (170)
Medium 27326 269.14 264.02
(357) (348) - (357) .

High 281.45 272.40  268.08 -

(178)  (175)  (178)

#Slope and standard error based on difference between 1987 platelet count and 1982 platelet count versus logy dioxin,
Note:  Minimal--Low: 52-93 ppt; Medium: >93-292 ppt; High: >292 PPL.
Maximal--Low: 25.56.9 ppt; Medium: >56.9-218 ppt; High: >218 ppt.
Summary statistics for 1985 are provided for refersnce 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.
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