Table 13-42. Analysis of Prealbumin (Discrete) (Continued)

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

.‘_\-—F/,

R P Number{%) Est.ReiauveRask ' i
Dlomeategory FEN SRR D ra Row .0 (95%(3!)"’ S Z_:p__«Val_uef '
Comparlson 1,194 10(0.8)
Background RH 376 6(1.6) 1.94 (0.69,5.41) 0.207
Low RH 236 1(0.4) 0.50 (0.06,3.95) 0.513
High RH 240 5(2.D 2.50(0.84,7.42) 0.099
Low plus High RH 476 6(1.3) 1.13 (0.33,3.90) 0.849

* Relative risk and confidence interval refative to Comparisons.
® Adjusted for percent body fat at the time of the blood measurement of dioxin.

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

' ;(l') MODEL 3. RANCH HANDG AND COMPARISONS BY.:DIOXIN CATEGORY ADJUSTED

Dioxm Category PESTUNTEENLE T " (95% C I)" oonenn - .p-Value j' :
(,omparlson 1,193
Background RH 374 1.74 (0.61,5.01) 0.302
Low RH 235 0.49 (0.06,3.93) 0.506
High RH 238 4.34 (1.25,15.05) 0.021
Low plus High RH 473 1.48 (0.41,5.32) 0.552

® Relative risk and confidence interval relative to Comparisons.

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

Low
Medium
High

102(069149) 0,931

 Relative risk for a twofold increase in 1987 dioxin.

Note: Low = <7.9 ppt; Medium = »7.9-19.6 ppt; High = >19.6 ppt.
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Table 13-42. Analysis of Prealbumin (Discrete) (Continued)

(h) MODEL 4 RANCH HANDS — 1987 DIOXIN ADJUSTED

Analys;s Results I‘or Log; (1987 Dloxm + 1)

B e S R S Adjusted Reiatlve Rigk' v e
eom T e G T i valng
847 1.00 (0.63,1 .60) ' ' 0.993

? Relative risk for a twofold increase in 1987 dioxin.

No significant relation between prealbumin and initial dioxin was found in the unadjusted Model 2
analysis (Table 13-42(c): p=0.203). A marginally significant relation was found in the adjusted analysis
{Table 13-42(d). Adj. RR=1.76, p=0.081), indicating an increased prevalence of low prealbumin levels as
initial dioxin increased. In the Model 3 unadjusted-analysis of prealbumin, a marginally significant
difference was revealed between Ranch Hands in the high dioxin category and the Comparison group
(Table 13-42(e): Est. RR=2.50, p=0.099). The same contrast was significant in the adjusted analysis
(Table 13-42(f): Adj. RR=4.34, p=0.021). Of the Ranch Hands in the high dioxin category, 2.1 percent
had low prealbumin levels versus 0.8 percent of the Comparisons. The Model 4 unadjusted and adjusted
analyses were nonsignificant (Table 13-42(g,h): p>0.93 for each analysis).

13.2.2.3.34 Albumin (Continuous)

All unadjusted and adjusted Model 1 and 2 analyses were nonsignificant (Table 13-43(a—d): p>0.18 for
each analysis).

Table 13-43. Analysis of Albumin (mg/dl) (Continuous)

(a) MODEL 1: RANCH HANDS VS. COMPARISONS — UNADJUSTED N ENE TR

{)ccupahonal S IR Terence: BIY v i
Category = Growp- - - oom e U Men 0 H98%CE). o pValueltt
All Ranch Hand 859 4,195.6 ~5.6 (~34.9,23.8) 0.709
Comparison 1,231 4,201.2
Officer Ranch Hand 340 4,172.9 —31.8 (—-78.3,14.8) 0.181
Comparison 490 4,204.6
Enlisted Flyer ~ Ranch Hand 150 4,190.0 30.1(—424,102.5) 0.416
Comparison 185 4,159.9
Enlisted Ranch Hand 369 42188 7.0(-37.3,51.2) 0.758
Grounderew Comparison 556 4,211.9
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Table 13-43. Analysis of Albumin (mg/di) (Continuous} (Continued)

(b); MODEL 1z RANCH HANDS VS. COMPARISONS ADJUSTED .

Obcupatmml" S e o e Dsiterenceofmh Means A
CCategory - _--Gr,(_mp RN 1 : _Adj.;Mean' Tl 95% C1) - p-Value
All Ranch Hand 854 4,180.8 —3.0 (—32.1,26.0) 0.837
Comparison 1,229 4,183.8
Officer Ranch Hand 340 4,163.1 -28.9 (-74.9,17.1) 0.218
Comparison 4389 4,192.1 )
Enlisted Flyer = Ranch Hand 148 4,201.9 37.0 (-35.0,109.0) 0.314
Comparison 184 4,164.9
Enlisted Ranch Hand 366 4,190.5 5.8 (-38.1,49.6) 0.797
Groundcrew Comparison 556 4,184.7
(c) MODEL 2: RANCH HANDS INITIAL DIOXIN UNADJ USTED
' : 1mtml Dioxin Category Summa Statist:cs T Lagg (imtinl Dioxm)
Initial D“’"il! n EROERG { M ivieal TR ! : . P.-anue‘-'
Low 158 4,170.0 4,164.4 0.023 13 830 (10 970) 0.208
Medium 159 4,163.0 4,162.4
High 159 4,221.3 4,227.5

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

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

:i,f(_c_!),

Tow — 1%

148 8

0.054

-1. 264 (12 791) .

0.921
Medium 158 4,133.0
High 157 4,169.0

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

.3 RANCH HANDS AND COMPARISONS BY DI

ATEGORY - UNADJUSTED -

Comparison 1,194 4,199.1 4,199.7

Background RH 376 4,212.2 4,200.6 0.9 (-37.7,39.6) 0.962
Low RH 236 4,151.7 4,155.3 -44.5 (—90.8,1.8) 0.060
High RH 240 4,217.3 4,228.9 29.2 (-16.9,75.3) 0.215
Low plus High RH 476 4,184.8 4,192.4 —7.3 (-42.6,28.0) 0.685

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

Note: RH = Ranch Hand.

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

High (Ranch Hand): 1987 Dioxin > 10 ppt, Initial Dioxin > 94 ppt.
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Table 13-43. Analysis of Albumin {mg/dl} (Continuous) (Continued})

(ﬂ MODEL 3:, RANCH HANDS AND COMPARISONS BY. DIOXI'N CATEGORY ADJ USTED

R Dlifmmeomd: Mean'
S T e vsCompansons BT
o DioxinCategory a0 __-Ad] Mean R ®5%CL) - S “pr¥alue

Comparison 1,193 4,183.0

Background RH 374 4,187.9 5.0(—34.0,43.9) 0.803
Low RH 235 4,154.2 =287 (~74.7,17.3) 0.221
High RH 238 4,200.2 17.2 (~30.0,64.4) 0.476
Low plus High RH 473 4,177.3 —5.6 (—41.0,29.8) 0.755

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

(). MODEL 4 ‘RANCH HANDS 1987 DIOXIN UNMJUSTED

19873)5_(}1@11{33 : 'nalysis Resul!s tor I.,ogga%? Dioxm +1)
- 1987 Dioxin .. - om0 U Meam o T RS :i:_ﬁ . (Std Error) et p-Value-
Low 283 4,227.5 <0.001 —2.471 (7.678) 0.748
Medium 285 4,153.4
High 284 4,210.1

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

" Adjusted Slope =
L (Sl Error) p—Value- e

283 42231 10040 A1 G 0200
283 4,157.9
281 41813

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

The unadjusted Model 3 analysis showed a marginally significant difference between Ranch Hands in the
low dioxin category and Comparisons (Table 13-43(e): difference of means=—44.5 mg/dl, p=0.060). No
significant differences were noted in the adjusted Model 3 analysis of albumin (Table 13-43(f): p>0.22
for each contrast). In the Model 4 unadjusted and adjusted analyses of albumin, no significant
associations with 1987 dioxin were found (Table 13-43(g,h): p>0.20 for each analysis).

13.2.2.3.35 Albumin (Discrete)

Because of a sparse number of low albumin values among the participants, some analyses were not
possible. Table 13-44 contains the results of these analyses. Unadjusted chi-square tests of association in
Model 3 revealed a significantly smaller percentage of Ranch Hands in the low and high dioxin categories
combined with a low albumin level than Comparisons (Table 13-44(e): p=0.099). All other analyses in
Models 1 through 4 were nonsignificant (Table 13-44(a~h): p20.17 for all other analyses).
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Table 13-44. Analysis of Albumin (Discrete)

(=) MODEL 1 RANCH HANDS V8, COMPARISONS UNA’DJUSTED N
'" : i‘_fEsL Relative' Rxsk

Occupaﬁonal : S . Number(%) """ N
-.Category Gronp R B B Low . o 5% CL) - CU7 IpeValue
All Ranch Hand 859 3.3 0.43 (/3 12,1.56) 0.170
Comparison 1,231 10 (0.8)
Officer Ranch Hand 340 3(0.9 1.08 (0.24,4.86) 0.919
Comparison 490 4(0.8)
Enlisted Flyer ~ Ranch Hand 150 0 0.0 -- 0.999"
Comparison 185 1¢0.5)
Enlisted Ranch Hand 369 00.0) -- 0.171°
Groundcrew Comparison 556 50.9)

* P-value determined using a chi-square test with continuity correction because of the sparse number of participants

with a low albumin level.
--: Results not presented because of the sparse number of participants with a low albumin level.

(b) MODEL 1' RANCH HANDS VS COMPARISONS - ADJUSTED

L Adjusted Relative Risk___, o e
_ Occupatlonal Category {95% C.L); L co o peValne
All 0.45 (0.12,1.65) 0.200
Officer 1.08 (0.24,4.91) 0918
Enlisted Flyer - -

Enlisted Groundcrew . _

--: Results not presented because of the sparse number of participants with a low albumin level.

() MODEL 2: RANCH HANDS ~ INFTIAL DIOXIN - UNADJUSTED_ ”
' itial Dmxin Category Summary Statistics:" § naly

S R umber (%) Estimmd Relauve Rlsk o

Low 158 0 (0.0) -- -
Medium 159 000

High 159 0 (0.0)

Adjusted for percent body fat at the time of the blood measurement of dioxin.
® Relative risk for a twofold increase in initial dioxin.
-~ Results not presented because of the sparse number of Ranch Hands with a low albumin level.

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

(d) MODEL 2 RANCH HANDS ~ INITIAL DIOXIN ADJUSTED

: .Analysis Rmm for Log; (Iniﬂal Dioxin)

T DS e Ad;ustedRelauveRisk S LR e
SRR R Rt B L (95% cLy" -:;- -_: L - p-Value

* Relative risk for a twofold increase in initial dioxin,
--1 Results not presented because of the sparse number of Ranch Hands with a low albumin level.
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Table 13-44. Analysls of Albumin (Discrete} (Continued)

il (e) MODEL 3 RANCH HANDS AND COMPARISONS BY DIOX!N CATEGORY -~ UNADJUSTED

' P Number (%) Est. Relauve Risk S
: :;-Dloxm-(,-a_tegory . SIS T - Low C(95% CI)™ p-_Vaiue ;
Comparison 1,194 10 (0.8)
Background RH 376 2 (0.5) 0.68 (0.15,3.14) 0.618
Low RH 236 00.0) - 0.325°
High RH 240 0 (0.0) - 0.318°
Low plus High RH 476 0 (0.0) - 0.099°

Relatwe risk and confidence interval relative to Comparisons.
* Adjusted for percent body fat at the time of the blood measurement of dioxin.

¢ P-value determined using a chi-square test with continuity correction because of the sparse number of Ranch
Hands with a low albumin level.

--: Results not presented because of the sparse number of Ranch Hands with a low albumin level.

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

My MODEL 3 RANCH HANDS AND COMPARISONS BY ‘DIOXIN CATEGORY ADJUSTED 2

----- ST Aﬂgusted Relaave Rlsk
onxin Category SITE) T :;"; o O5% CLY - p—V_alue
Comparlson 1,193
Background RH 374 0.67 (0.14,3.20) 0.611
Low RH 235 - -
High RH 238 -- -
Low plus High RH 473 -- -

? Relative risk and confidence interval relative to Comparisons.
--: Results not presented because of the sparse number of Ranch Hands with a low albumin level.

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

: Analysm Results for Logz (1987 moxm % LRI
198‘7 nber ( Estxmated Relative Risk = .~ e
D_ioxm T '; W | - {95% C.L)" p-anue L
Lmi\.? o 283 1¢(0.4) 0.68 (0.24,1.96) 0465
Medium 285 1(0.4)
High 284 0 0.0

? Relative risk for a twofold increase in 1987 dioxin.

Note: Low = £7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt.
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Table 13-44. Analysis of Albumin (Discrete) (Continued)

(h) MODEL 4 RANCH HANDS - 1987. DIOXIN — 'ADIUSTED

Analysns Rewlts l‘or Logz (1987 Dioxm + l)

RS S L (95% (..I)‘ Lo peValue
847 0.52 (0.09,3.01) 0.442

* Relative risk for a twofold increase in 1987 dioxin.

Note: Results are not adjusted for race, occupation, and industrial chemical exposure because of the sparse number
of participants with a low albumin level.

13.2.2.3.36 o-1-Acid Glycoprotein {Continuous)

The Model 1 unadjusted and adjusted analyses of @-1-acid glycoprotein revealed no overall difference
between Ranch Hands and Comparisons (Table 13-45(a,b): p>0.46 for each analysis). After stratifying
by occupation, a significant difference between Ranch Hands and Comparisons was discovered among
the enlisted groundcrew for both the unadjusted and adjusted analyses (Table 13-45(a,b): difference of
means=2.61 mg/dl, p=0.044, for the unadjusted analysis; difference of adjusted means=2.76 mg/dl,
p=0.030, for the adjusted analysis). The adjusted mean a-1-acid glycoprotein level among the Ranch
Hand enlisted groundcrew was 86.86 mg/dl versus 84.10 mg/dl among the Comparison enlisted
groundcrew.

The unadjusted Mode! 2 analysis was not significant (Table 13-45(c): p=0.992). After covariate
adjustment, a marginally significant inverse relation between a-1-acid glycoprotein and initial dioxin was
detected (Table 13-45(d): adjusted slope=—0.016, p=0.086). The adjusted mean a-1-acid glycoprotein
levels in the low, medium, and high initial dioxin categories were 82.09 mg/dl, 83.12 mg/dl, and 79.32
mg/dl, respectively.

Table 13-45. Analysis of o-1-Acid Glycoprotein (myg/dl) {Continuous)

(a) MODEL 1 RANCH HANBS VS COMPARISGNS A UNADJUSTED

. Omupaﬁonal SRR S . :j,,_ e mﬁmm ofMeans ; ;:V';. : : o .
Category Gmnp.-_ T i Mean® (95%(:1) p-Value e
All " Ranch Hand 859 - 84.65 0.50 - 0.550
Comparison 1,231 84.15
Officer Ranch Hand 340 80.89 -1.33 -- 0.298
Comparison 490 82.22
Enlisted Flyer = Ranch Hand 150 85.49 —-0.38 -- 0.855
Comparison 185 85.88
Enlisted Ranch Hand 369 87.92 2.61 - 0.044
Groundcrew Comparison 556 85.31

* Transformed from natural logarithm scale,
® Difference of means after transformation to original scale; confidence interval on difference of means not
presented because analysis was performed on natural logarithm scale.
¢ P-value is based on difference of means.on natural logarithin scale.
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e Table 13-45, Analysis of a-1-Acid Glycoprotein {(mg/di) (Continuous) (Continued)
()

(b) MODEL 1 RANCH HANDS VS, COMPARISONS P ADJUSTED

Ocmpatmnal L Dol ' -*3: : leferenceofAclj Means o
“Category.. -.Gm;jp__-- SHER R RO Adg Mean 195% C.L)"® -p-Value®

All Ranch Hand 854 83.11 0.60 - 0.464
Comparison 1,229 82.51

Officer Ranch Hand 340 78.64 =143 -- 0.248
Comparison 489 80.08

Enlisted Fiyer  Ranch Hand 148 83.83 0.15 -- 0.942
Comparison 184 83.68

Enlisted Ranch Hand 366 86.86 2.76 - 0.030
Groundcrew Comparison 556 84.10

* Transformed from natural logarithm scale,

" Difference of means after transformation to original scale; confidence interval on difference of means not
presented because analysis was performed on naturat logarithm scale.
¢ P-value is based on difference of means on natural logarithm scale,

(c) MODEL 2:. RANCH HANDS’ mT{AL moxmi; I}NADJ!JST:ED

" Analys:s Rﬁnits for Logz (Iniﬂal "Dioxin}" SEL

Initial ni'_ n:

i b e | R sl e
Low 158 84.39 84.41 <0.001 0,000 (0.008) 0.992
- Medium 159 7.88 87.88
( ! High 159 85.33 85.32

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

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

“(d) MODEL 2: RANC
| ioxin Categ

lifelDioin_  n . AGiMew | R Vala
Tow 158 82.00 0.046 05 0005 Yoy
Medium 158 8312
High 157 79.32

* Transformed from natural logarithm scale,
® Slope and standard error based on natural logarithm of o-1-acid glycoprotein versus log; (initial dioxin).

Note: Low =27-63 ppt; Medium = >63~152 ppt; High = >152 ppt.
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Table 13-45. Analysis of g-1-Acid Giycoprotein (mg/di) (Continuous) {Continued)

{¢) MODEL 3: RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY - UNADJUSTED :

| PioxinCategory - " n -  ‘Mean® . Adj.Mean™ .. . (95% CLY 7 pValue'
Comparison 1,194 84.28 84.29 i
Background RH 376 83.12 83.02 -1.27 -- 0.256
Low RH 236 84.79 84.82 0.53 -- 0.692
High RH 240 86.92 87.02 273 - 0.045
Low plus High RH 476 85.86 85.92 1.63 -- 0.114

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

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

? P-value is based on difference of means on natural logarithm scale.
Note: RH = Ranch Hand.
Comparison: 1987 Dioxin < 10 ppt.
Background (Ranch Hand): 1987 Dioxin < 10 ppt.
Low (Ranch Hand): 1987 Dioxin > 10 ppt, 10 ppt < Initial Dioxin < 94 ppt.
High (Ranch Hand): 1987 Dioxin > 10 ppt, Initial Dioxin > 94 ppt.

(f) MODEL 3: RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY - ADJUSTED .
: T T T T T T hifference of Adj, Mean

e Dioxin(‘.amgory . e Adjan“ IO @S%Ch)h _p-Val;le"’
Comparison 1,193 8272

Background RH 374 82.67 —0.05 -- 0.961
Low RH 235 B3.42 0.70 - 0.600
High RH 238 83.78 1.06 -- 0.436
Low plus High RH 473 83.60 0.88 —- 0.389

* Transformed from natural logarithm scale.

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

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

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

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

(g) MODEL 4: RANCHHANDS - 1987 DIOXIN ~UNADJUSTED. . _
" 1987 Dioxin Category Sumunary Statistics | -~ Analysis Results for Log; (1987 Dioxin +1) -
1987 Dioxin . ¢ i G iMean® o R (Sfd.Error)® 0 p-Value
Tow 283 §3.77 0001 0.005 (0.005) 0.336
Medium 285 83.02
High 284 87.18

* Transformed from natural logarithm scale. ‘
> Slope and standard error based on natural logarithm of o-1-acid glycoprotein versus log, (1987 dioxin + 1).

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

13-132




.

Table 13-45. Analysis of a-1-Acid Glycoprotein (mg/di) {Continuous) (Centinued)

(h) MQDEL 4. RANCH HANDS -1987 DIOXIN - ADJUSTED

1987 Dwxm Category Summary Ssausttes

Anaiysis Resuits for Log, (1987 I):oxm + l)

1987 o : g o e Adiuswd SIoge _____

g Dio?nn '--'_n:-f- Ada Mean SUREEN PR :_.--;Rz"""ii'. ;' “(Std. Eryor)°: P'Value
Low 283 82.64 0.056 -0.012 (0.006) 0.049
Medivm 283 80.92
_High 281 81.52

Transformed from natural logarithm scale.
SIope and standard error based on natural logarithm of o-1-acid glycoprotein versus log, (1987 dioxin + 1).

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

In the Model 3 unadjusted analysis of a-1-acid glycoprotein, a significant difference between Ranch
Hands in the high dioxin category and Comparisons was found (Table 13-45(e): difference of
means=2.73 mg/dl, p=0.045). The adjusted analysis showed no significant contrasts between each of the
dioxin categories and Comparisons (Table 13-45(f): p>0.38 for each contrast).

No significant association between a-1-acid glycoprotein and 1987 dioxin was revealed in the unadjusted
Model 4 analysis (Table 13-45(g): p=0.336). After covariate adjustment, a significant inverse relation
was found (Table 13-45(h): adjusted slope=—0.012, p=0.049). The mean 0i-1-acid glycoprotein levels in
the low, medium, and high 1987 dloxm categories were 82,64 mg/dl, 80.92 mg/dl, and 81.52 mg/dl,

respectively,

13.2.2.3.37

o-1-Acid Glycoprotein (Discrete)

The unadjusted analysis of a-1-acid glycoprotein in Model 1 did not show a significant group difference
between Ranch Hands and Comparisons overall or after stratifying by occupation (Table 13-46(a):
p>0.10 for each contrast). The adjusted analysis revealed a marginally significant difference between
Ranch Hands and Comparisons among the enlisted groundcrew stratum (Table 13-46(b): Adj. RR=1.86,
p=0.066). The percentage of Ranch Hand enlisted groundcrew with high o-1-acid glycoprotein levels
was 3.4 versus 3.2 of Comparison enlisted groundcrew.

Table 13-46. Analysis of a-1-Acid Glycoprotein (Discrete)

(@) MODEL 1, RANCH,HANDS Vs, COM?AR!SONS’--&SUNADJUSTED ......

U Est, Relative Rxsk'

Occupaﬁonal . WS 7N “ber(%} AR
Category ;:f..-Gr_qnls:. Sk e e High - U 98% Gy S p-Value

All Ranch Hand 859 37 (4.3) 1.34(0.85,2.11) - 0.209
Comparison L231 40 (3.2)

Officer Ranch Hand 340 g 24 0.76 (0.32,1.82) 0.542
Comparison 490 15 (3.1)

Enlisted Flyer =~ Ranch Hand 150 9 (6.0) 1.62 (0.59,4.47) 0.348
Comparison 185 7 (3.8

Enlisted Ranch Hand 369 20(5.4) 1.71 (0.89,3.28) 0.105

Groundcrew Comparison 556 18 (3.2)
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Table 13-46. Analysis of a-1-Acld Glycoproteln (Discrete) {Continued)

\ A
() MODEL 1: RANCH HANDS VS, COMPARISONS — ADJUSTED G N,

_ PR -;;;;QAd;ustedRelaﬁveR:sk
'Q.'ﬁ.?upaﬁonal.if??@g?ry R

T es%CL) o pValue
Al 139 (0.88.2.31) 0.163
Officer 0.73 (0.31,1.76) 0.487
Entisted Flyer 1.78 (0.64,4.95) 0.270
Enlisted Groundcrew 1.86 (0.96,3.60) 0.066

S Initxall)ioxan Category'SummaryStaﬂshes - ysis Results y
Cdndtial e D Number(%} L Esnmatcdke!ativekisk e ;
. ,Dsoxin EEERNE O e CHigh T (95%(31)" CUTEL S piValue
Low 158 6(38) 1.00 (0.72,1 38) 0.991
Medium 159 10 (6.3)
High 159 744

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

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

(d) MODEL 2 RANC}I HANDS ’lNITiAL__DIOXIN*ABJUSTED R SR i

. Analysis Results forl&g; (Imtml Dig
"j Adgusted ?Relahvekisk ; e N

473 — 0% (0.63, 135) 0.684
? Relative risk for a twofold increase in initial dioxin.

{eYMODEL
Comparison 1,194 39 (3 3)
Background RH 376 13 (3.5) 1.00 (0.52,1.90) (0.992
Low RH 236 11 (4.7 1.47 (0.74,291) 0.272
High RH 240 12 (5.0) 1.65 (0.85,3.21) 0.141
Low plus High RH 476 23(4.8) 1.56 (0.92,2.64) 0.101

2 Relatlve risk and confidence interval relative to Comparisons.
Adjusted for percent body fat at the time of the blood measurement of dioxin.

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

Low (Ranch Hand): 1987 Dioxin > 10 ppt, 10 ppt < Initial Dioxin < 94 ppt.
High (Ranch Hand): 1987 Dioxin > 10 ppt, Initial Dioxin > 94 ppt.
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Table 13-46. Analysis of a-1-Acid Glycoprotein (Discrete) (Continued)

D MODEL 3 RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY ADJUSTED S

' R LR T Ad)ustedRelahveka o . AR
. _.-Dlo_xinCa'tegory. SR e T (98% L)t S -pLanue_'_-_'-. .
Comparison 1,193
Background RH 374 1.12 (0.58,2.16) 0.745
Low RH 235 1.47 (0.73,2.94) 0.279
High RH 238 1.54 (0.77,3.08) 0.222
Low plus High RH 473 1.50 (0.88,2.58) 0.138

“ Relative risk and confidence interval relative to Comparisons.

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

® MOI)EL 4‘ RANCH HANBS 1987 DIOXIN UNABJ US’I‘ED

i987 Dlox:n Camgory Summary Statistics: :'*I{'ji ! Annlysis Results for Log; {1987 Dmsin ¥ 1);

1987 ‘ A ;_-f: Number(%) ’Estinmtedkelauve Risk S D
Dipxin _ Coom T g C95% CXY e p-Value RS
Low 283 11 39 1.00 (0.80,1.25) 0.986
Medium 285 932
High 284 16 (5.6)

 Relative risk for a twofold increase in 1987 dioxin.

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

_(hMODEL 4: RANCH HANDS - 1987 DIOXIN ~ ADJUSTED "

i (95% CL )""

847 ' 087 (0.68.1.11) ' 0.261

® Relative risk for a twofold increase in 1987 dioxin.

All unadjusted and adjusted analyses in Models 2 through 4 showed no significant relation between
dioxin and dichotomized o-1-acid glycoprotein (Table 13-46(c~h): p>0.10 for each analysis).

13.2.2.3.38 o 1-Antitrypsin (Continuous)

Both the unadjusted and adjusted Model 1 analyses of o-1-antitrypsin revealed significant overall group
differences (Table 13-47(a,b): difference of means=3.5 mg/dl, p=0.002; difference of adjusted means=3.6

mg/dl, p=0.001, respectively). The adjusted mean o-1-antitrypsin level was 146.7 mg/d! for all Ranch

Hands and 143.1 mg/di for all Comparisons. After stratifying by occupation, the unadjusted and adjusted
analyses each showed a significant difference between Ranch Hands and Comparisons among the enlisted

groundcrew (Table 13-47(ab): difference of means=5.5 mg/dl, p=0.001, unadjusted; difference of
adjusted means=5.9 mg/dl, p<0.001, adjusted). In addition, stratifying by occupation in the adjusted

analysis revealed a marginally significant difference between Ranch Hands and Comparisons within the

13-135




enlisted flyer stratum (Table 13-47(b): difference of adjusted means=4.7 mg/dl, p=0.086). The adjusted
mean o-1-antitrypsin levels for Ranch Hands and Comparisons in the enlisted flyer stratum were 150.5
mg/dl and 145.9 mg/dl, respectively. Within the enlisted groundcrew stratum, the adjusted mean

o-1-antitrypsin levels were 151.5 mg/dl and 145.6 mg/d] for Ranch Hands and Comparisons, respectively.

Table 13-47. Analysis of o-1-Antitrypsin (mg/dl) (Continuous)

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

*Difference of Means

CiGroup T R CMean® U gsg oy
Ranch Hand 859 150.0 3.5--
Comparison 1,231 146.5
Officer Ranch Hand 340 143.9 0.9-- 0.609
Comparison 490 143.0 .
Enlisted Flyer ~ Ranch Hand 150 155.3 4.2 - 0.136
Comparison 185 151.1
Enlisted Ranch Hand 369 153.5 55- 0.001
Groundcrew Comparison 556 148.0

* Transformed from square root scale.

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

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

- Difference of Adj, Means . = . . "

_Category- U iGroup. T U AR Mean® L T @8% G T pValge®

All Ranch Hand 854 146.7 3.6 - 0.001
Comparison 1,229 143.1

Officer Ranch Hand 340 ' 138.6 0.7 -- 0.693
Comparison 489 137.9

Enlisted Flyer = Ranch Hand 148 150.5 4.7 - » 0.086
Comparison 184 145.9

Enlisted Ranch Hand 366 151.5 59-- <0.001

Groundcrew Comparison 336 145.6

* Transformed from square root scale.

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

¢ P-value is based on difference of means on square root scale.
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Table 13-47. Analysis of a-1-Antitrypsin (mg/dl) (Continuous) (Continued)

(¢YMODEL 2: RANCH HANDS ANITIAL. DIOXIN UNADJ USTED: .

Imua& Dloxm Category Sumlmry Stat:stms

- Anaiysxs Results for Log; (Imtlal Dmxm)"

Injtialbnoxm nMean Ad] Mean“" .".:5'”_:R"." (StdSlError)“ jp~’Va_!l_1ej_'
Low 158 148.4 1482 0.013 0.066 (0.036) 0.071
Medium 159 153.8 153.7
High 159 151.8 152.1

* Transformed from square root scale.

® Adjusted for percent body fat at the time of the blood measurement of dioxin.
© Slope and standard error based on square root of o-1- -antitrypsin versus log; (initial dioxin).

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

: :,.'.-mma»

: _ _ _ 3 . p-Value i
Low 158 0.101 0 023 (0 041) 0.582
Medium 158 148.8
_High 157 145.6

* Transformed from square root scale.

® Slope and standard error based on square root of a-1-antitrypsin versus log, (initial dioxin).

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

(e) MODEL 3: RANCH HANDS AND: COMPARISONS BY DIOXIN CATEGORY o UNADJ US’I'ED

i "'--'-_fi?inxin-(:at@gor&f. L g

~Mean® Mea B p-.Value‘."f' '
Comparison 1,194 146.8 146.8
Background RH 376 148.0 147.9 1.1 -- 0.470
Low RH 236 148.8 148.9 2.1 -- 0.244
High RH 240 153.8 154.0 7.2 -- <0.001
Low plus High RH 476 151.3 151.4 4.6 -- 0.001

: '] ransformed from square root scale.

> Adjusted for percent body fat at the time of the blood measurement of dioxin.
“ Difference of means after transformation to original scale; confidence interval on difference of means not presented

because analysis was performed on square root scale.
4 P-value is based on difference of means on square root scale.
Note: RH = Ranch Hand,
Comparison: 1987 Dioxin < 10 ppt.
Background (Ranch Hand). 1987 Dioxin < 10 ppt.

Low (Ranch Hand): 1987 Dioxin > 10 ppt, 10 ppt < Initial Dioxin < 94 ppt.
High (Ranch Hand): 1987 Dioxin > 10 ppt, Initial Dioxin > 94 ppt,
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Table 13-47. Analysis of a-1-Antitrypsin (mg/di} (Continuous) (Continued}

@® M()DEL 3 RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY ~ ADYUSTED

* DiinGategory . |

_ Adj. Mean® - o

_l_)itterence of Ad; Mean

'vs, Comparisons -

Cp-Value®.

{959 C.L.)*
Comparison 1,193 143.8
Background RH 374 147.2 34 - 0.024
Low RH 235 145.5 17 - 0.339
High RH 238 1484 4.6 - 0.011
Low plus High RH 473 147.0 3.2 -- 0.020

* Transformed from square root scale.

® Difference of means after transformation to original scale; confidence interval on difference of means not presented

because analysis was performed on square root scale.

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

Note: RH = Ranch Hand.
Comparison: 1987 Dioxin < 10 ppt.

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

Ag): MODEL 4: RANCH HANDS - 1987 DIOXIN — UNADJUSTED

nalysis ] Rwults for Log; (198? l)wxin +1)

1987 Dioxm Category Summa

1987 I)ioxin :

Low 583 1483
Medium 285 148.2
High 284 153.1

0.003 0.040 (0. 025)

0'.109

* Transformed from square root scale.

b Slope and standard error based on square root of a-1-antitrypsin versus log, (1987 dioxin + 1).
Note: Low = <7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt.

(W) MODEL 4: RANCH HANDS

'1987 DIOXIN - ADJUSTED

1987 Dwxm Cntegory Summary Smusﬁcs S

s Adjusted Slegt:

. : Analysls Resuiw for Logz (1987 Dloxin + 1)

i ;p'«vai_u_e.-f &

Ui Diogin e CRE T (Sl Brren)

Low 283 1472 0.102 20,047 (0.027) 0.089
Medium 283 145.2

High 281 145.0

* Transformed from square root scale.

® Slope and standard error based on square root of «-1-antitrypsin versus log, (1987 dioxin + 1).

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

The unadjusted Model 2 analysis revealed a marginally significant positive association between
o-1-antitrypsin and initial dioxin (Table 1347(c): slope=0.066, p=0.071). After adjusting for covariates,
the relation became nonsignificant (Table 13-47(d): p=0.582).
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The unadjusted Model 3 analysis revealed a marginally significant difference in mean a-1-antitrypsin
levels between Ranch Hands in the high dioxin category and Comparisons, as well as between Ranch
Hands in the low and high dioxin categories combined and Comparisons (Table 13-47(e): difference of
means=7.2 mg/dl, p<0.001; difference of means=4.6 mg/dl, p=0.001, respectively).

Three significant contrasts were found in the adjusted Model 3 analysis of a-I-antitrypsin: Ranch Hands
in the background dioxin category versus Comparisons (Table 13-47(f): difference of adjusted
means=3.4 mg/dl, p=0.024), Ranch Hands in the high dioxin category versus Comparisons (difference of
adjusted means=4.6 mg/dl, p=0.011), and Ranch Hands in the low and high dioxin categories combined
versus Comparisons (difference of adjusted means=3.2 mg/dl, p=0.020). The adjusted mean
a-1-antitrypsin levels for Ranch Hands in the background dioxin category, Ranch Hands in the high
dioxin category, Ranch Hands in the low and high dioxin categories combined, and Comparisons were
147.2 mg/dl, 148.4 mg/dl, 147.0 mg/dl, and 143.8 mg/dl, respectively.

The unadjusted Model 4 analysis results were nonsignificant (Table 13-47(g): p=0.109). After adjusting
for covariates, a marginally significant inverse relation between a-1-antitrypsin and 1987 dioxin was seen
(Table 13-47(g): adjusted slope=—0.047, p=0.089). The adjusted mean o-1-antitrypsin levels in the low,
medium, and high 1987 dioxin categories were 147.2 mg/dl, 145.2 mg/d, and 145.0 mg/dl, respectively.

13.2.2,.3.39 o-1-Antitrypsin (Discrete)

All unadjusted and adjusted results for Models 1 through 4 did not reveal a significant association
between the percentage of individuals with low ¢t-1-antitrypsin levels and dioxin or between the
percentage of individuals with high ¢-1-antitrypsin levels and dioxin (Table 13-48(a-h): p>0.11 for afl
analyses).
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Tabie 13-48 Analysrs of a- -Ant:trypsm (Dlscrete)

All Ranch Hand

859

30(0.75,7.06)  0.045

11(1.3) 840 (97.8) 8(0.9) 0.88(0.41,1.87) 0.737

Comparison 1,231 I18(L5) 1,208 (98.1) 5(0.4)
Officer Ranch Hand 340 82.4) 330 (97.1) 2(0.6) | 1.06(0.42,2.65) 0.908 - 0.327

Comparison 490 11 (2.2) 479 (97.8) 0.0
Enlisted Ranch Hand 150 1(0.7) 148 (98.7) 1(0. 7§ 1.23(0.08,19.83) 0.884 0.61 (0.07,5.25) 0.657
Flyer Comparison 185 1(0.5) 182 (98.4) 2(1.1)
Enlisted Ranch Hand 369 2(0.5) 362 (98.1) 5(4)| 0500.10,251) 0.403 | 2.52(0.61,10.42) 0.202
Groundcrew  Comparison 556 6(1.1) 547 (98.4) 3(0.5)

* P-value determined using a chi-square test with continuity correction because of the sparse number of participants with abnormal high o-1-

antitrypsin levels.

—: Results not presented because of the sparse number of participants with abnormal high o-1-antitrypsin levels.

Al

0.606

0.81(0.37,1.78) 2.51(0.80,7.90)
Officer 1.10(0.44,2.78) 0.834 -- -
Enlisted Flyer -- -- 0.73 (0.08,6.49%) 0.778
Enlisted Groundcrew 0.47 (0.10,2.34) 0.358 2.69 (0.63,11.58) 0.183

--: Results not presented because of the sparse number of participants with abnormal @-1-antitrypsin levels.

Note: Results are not adjusted for race because of the sparse number of participants with abnormal o-1-antitrypsin levels.
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Table 13-48. Analysis of a-

~(c)MODEL 2: RANI

158 1(0.6) 156 (98.7) 1(0.6) 0.83 (0.37,1.90) T 1.05 (0.39,2.80)
Medium 159 2 (1.3) 156 (98.1) 1(0.6)
High 159 1(0.6) 157 (98.7) 1(0.6)

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

® Relative risk for a twofold increase in initial dioxin.

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

=152 ppt.

MO

473

0.75 (0.30,1.84)

0.526

0.80(0.21,3.00)

0.735

* Relative risk for a twofold increase in initial dioxin.

Note: Results are not adjusted for race, occupation, current wine consumption, and degreasing chemical exposure because of the sparse number
of participants with abnormal «-1-antitrypsin levels.




tri-tl

nued)

. Dioxin Category..

1172 (98.2) 5 (0.4)

Comparison

17 (1.4)
Background RH 376 7(1.9) 364 (96.8) 5(1.3) | 1.14(0.47,2.79) 0.772 2.48 (0.70,8.77) 0.158
Low RH 236 2(0.8) 233 (98.7) 1{0.4) | 0.61(0.14,2.67) 0.513 1.03 (0.11,9.33) 0.976
High RH 240 2(0.8) 236 (98.3) 2(0.8) | 0.68(0.16,2.98) 0.610 | 3.49 (0.64,19.06) 0.149
Lowphis HighRH 476  4(0.8) 469 (98.5) 3(0.6) | 0.65(0.22,1.93) 0.434 1.91 (0.42,8.72) 0.404

? Relative risk and confidence interval relative to Comparisons.
® Adjusted for percent body fat at the time of the blood measurement of dioxin.

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

.('Zonip’vai'.isct)n“ | _

Background RH 374 0.78 (0.30,2.01) 0.602 2.76(0.74,10.35) 0.131
Low RH 235 0.76 (0.17,3.35) 0.712 1.16(0.13,10.62) 0.895
High RH 238 1.41 (0.28,7.06) 0.677 2.64 (0.43,16.23) 0.295
Low plus High RH 473 1.03 (0.32,3.31) 0.955 1.75 (0.36,8.53) 0.486

2 Relative risk and confidence interval relative to Comparisons.
Note: RH = Ranch Hand.
Comparison: 1987 Dioxin < 10 ppt.
Background (Ranch Hand): 1987 Dioxin < 10 ppt.
Low (Ranch Hand): 1987 Dioxin > 10 ppt, 10 ppt < Initial Dioxin < 94 ppt.
High (Ranch Hand): 1987 Dioxin > 10 ppt, Initial Dioxin > 94 ppt.

Resuits are not adjusted for race because of the sparse number of participants with abnormal ¢-1-antitrypsin levels.
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Table 13-48. Analysis of a-1-Antitrypsin {Discrete) (Continued)

_{g) MODEL 4; RANCH 1987 \ AD

TEL

Tow 283 5(18) 274 (96.8) 4(14) 0.76 (0.49,1.19) 0020 | 080(048.133) 0303
Medium 285 3(1.1) 280 (98.2) 2 (0.7)
High 284 3(1.1) 279 (98.2) 2(0.7)

2Relative risk for a twofold increase in 1987 dioxin.

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

M

847 0.84 (0.52,1.37)

0.486

075 (0.44.1.29) ~ 0302

2Relative risk for a twofold increase in 1987 dioxin.

Note: Resuts are not adjusted for race and occupation because of the sparse number of participants with abnormal o-1-antitrypsin levels.




13.2.2.3.40 o-2-Macroglobulin (Continuous)

All unadjusted and adjusted analyses of Models 1 through 4 showed no significant associations between
dioxin and o-2-macroglobulin in its continuous form (Table 13-49(a-h). p>0.23 for each analysis).

et

Table 13-49. Analysis of a-2-Macroglobulin (mg/dI) (Continuous)

' (a) MODEL 1' RANCH HANDS V8. COMPARISONS UNADJUSTE{)

i Dit’t’erenee ofMl

Gccupahonal ) T e

All Ranch Hand 859 1706 o7 0.726
Comparison 1,231 171.3

Officer Ranch Hand 340 170.6 -0.4 -- 0.9501
Comparison 490 171.0

Enlisted Flyer  Ranch Hand 150 177.0 0.4 -- 0.935
Comparison 185 1774

Enlisted Ranch Hand 369 168.1 —-1.5-- 0.608

Groundcrew Comparison 556 169.6

Transformed from natural logarithm scale.

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

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

Occupatmnal B N S S S
Category - :Gt'_o_!_gp:._ Bt AdiMent (s S peValue®”
All Ranch Hand 854 161.9 0.9 - 0.610
Comparison 1,229 162.8
Officer Ranch Hand 340 154.5 -1.2 -- 0.643
Comparison 489 155.7
Enlisted Flyer  Ranch Hand 148 163.8 ~-1.9-- 0.664
Comparison 184 165.7
Enlisted Ranch Hand 366 167.4 0.2 -- 0.951
Groundcrew Comparison 556 167.6

a Transformed from natural logarithm scale.

® Difference of means after transformation to original scale; confidence interval on difference of means not
presented because analysis was performed on natural logarithm scale.
¢ P-value is based on difference of means on natural logarithm scale.
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Table 13-49. Analysis of ¢-2-Macroglobulin (mg/di) (Continuous) (Continued)

{c} MODEL 2: RANCH HANDS -~ INITIAL DIOXIN - -UNADJUSTED -

. Inital Dmxm Category Summary ‘Btatlstlcs '; R Amalysis Results for Log; (Imtial I)ioxm)”
Initia!’ﬂmxm 3'_.-3 o '-Mea Adj M SRS (Std Error)“ L -p{Val_u_e e
Low 158 168.1 168.1 <(.001 —0.004 (0.009) 0.698
Mediom 159 1753 1753
High 159 167.4 167.4

® Transformed from natural logarithm scale.
® Adjusted for percent body fat at the time of the blood measurement of dioxin.
© Slope and standard error based on natural logarithm of ¢-2-macroglobulin versus log, (initial dioxin).

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

(d) MODEL 2: RANCH HANDS - INITIAL blOXIN : AI)J US'I‘ED

- Toitigk Dloxm Categnry ummary Statistncs e Analysas leas for Logz (Imtiall)mxin) féé"?_
B R : SR ST T Ad . Slepe o
I!ﬁﬁﬁl Dioxin A T NG VReRRT Lot R L (Sf-d‘ El’l’ﬂl‘)b p-VHlllE
Low 158 1542 0.135 ~0.009 (0.010) 0.368
Medium 158 163.5
High 157 161.3

* Transformed from natural logarithm scale.
b Slope and standard error based on natural logarithm of ¢¢-2-macroglobulin versus log; (initial dioxin).

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

(e) MODEL 3 RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY UNADJ USTED

" Dioxin Category - Sl T Mean® L A M BRCTT A AT 3p-_ani_|_.ie¢ i
Comparison 1,194 171.2 171.2
Background RH 376 170.2 170.2 -1.0 - 0.706
Low RH 236 170.2 170.2 =1.0-- 0.747
High RH 240 170.2 170.2 -1.0 - 0.741
Low plus High RH 476 170.2 170.2 -1.0-- 0.669

* Transformed from natural logarithm scale.

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

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

4 pP_value is based on difference of means on natural logarithm scale.

Note: RH = Ranch Hand.
Comparison: 1987 Dioxin < 10 ppt.
Background (Ranch Hand): 1987 Dioxin < 10 ppt.
Low (Ranch Hand): 1987 Dioxin > 10 ppt, 10 ppt < Initial Dioxin < 94 ppt.
High (Ranch Hand): 1987 Dioxin > 10 ppt, Initial Dioxin > 94 ppt.
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Table 13-49. Analysis of a-2-Macroglobulin (mg/dl) (Continuous) (Continued)

(0 MODEL 3: RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY ~ -ADJUSTED .~~~ ™ )

o R Dxlferem:eofAdj Mean :
L TR O e DT LU S U A T vs.Compnnsons -
. DioxinCategory .. = mt oo o AppMean® . o (95% CA)E -p-Ya]_ue"

Comparison 1,193 163.2

Background RH 374 162.2 -1.0-- 0.683
Low RH 235 159.9 -33 .- 0.232
High RH 238 163.3 0.1 -- 0.959
Low plus High RH 473 161.6 -16- 0.461

2 Transformed from natural logarithm scale,

® Difference of means after transformation to original scale; confidence interval on difference of means not presented
because analysis was performed on natural logarithm scale.
¢ P-value is based on difference of means on natural logarithin scale

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

(g) MODEL 4 RANCH HAND‘E 1987 DIOXIN - UNADJUSTED -

R ' Analysis Resuits for: Logg (1987 Dioxin +1)

¥ '3'_ Adjiwted Sioge "‘f;

: : - “(Std. Error)” p-Vaiue o Pl
Low 169 9 -0.004 (0.006) 0.522 x)
Medium 170.6

_High 170.2

? Transformed from natural logarithm scale.
® Slope and standard error based on natural logarithm of «-2-macroglobulin versus log; (1987 dioxin + 1).

Note: Low = <7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt.
- (h) MODEL 4z RANCH"HANDS - 198’7 DI()XIN ADJUSTEB

.. 1987 Dioxin Catggory Snmnmry Statxstncs Sl Anakys:s Rosults !‘orLogz(mS‘? D;oxm-n- 1)

Tom S L , . AdjustedSlope -
Cimin :—-:;.Adj-Mean I ® | S@Emerr pVawe
Low 283 162.9 0.131 0,005 (0.006) 0390
Medium - 283 161.1

_High 281 162.8

* Transformed from natural logarithm scale. o ;
b Slope and standard error based on natural logarithm of o-2-macroglobulin versus log; (1987 dioxin + 1). .

Note: Low = <7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt.
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et 13.2.2.341 o-2-Macroglobulin (Discrete)

The unadjusted and adjusted Model 1 analyses of a-2-macroglobulin were nonsignificant (Table
13-50(a,b): p>0.15 for each analysis). The unadjusted Model 2 analysis was not significant (Table
13-50(c): p=0.254), but the adjusted analysis was marginally significant (Table 13-50(d): Adj. RR=1.48
p=0.072).

Ed

The unadjusted Model 3 analysis revealed a marginally significant difference in high o-2-macroglobulin
levels between Ranch Hands in the background dioxin category and Comparisons (Table 13-50(e): Est.
RR=0.46, p=0.080). The percentage of Ranch Hands in the background category with high
o-2-macroglobulin levels was 1.6 versus 3.8 for Comparisons. The same contrast was marginaily
significant in the adjusted Model 3 analysis (Table 13-50(f): Adj. RR=0.45, p=0.079).

Table 13-50. Analysis of a-2-Macroglobulin (Discrete)
(2)MODEL 1: RANCH HANDS VS. COMPARISONS - UNADJUSTED -~ .

_ ._mpaﬁom;; S -Nunibgrj(%_}f_-" - . .. Est. Relative Risl_i' . ST
“Category - Grogp ~ . o ccomc o CHigh o U (95% CL). p-Value

All Ranch Hand 859 24(2.8) 0.72 (0.44,1.19) 0.199
Comparison 1,231 47 (3.8)

Officer Ranch Hand 340 8(24) 0.63(0,27,1.47) 0.287
Comparison 490 18 (3.7

( Enlisted Flyer ~ Ranch Hand 150 5(3.3) 0.55 (0.19,1.61) 0.271
] Comparison 185 11 (5.9)

Enlisted Ranch Hand 369 i1 (3.0) 0.92 (0.43,1.97) 0.827
Groundcrew Comparison 556 18 (3.2)

“All 0.157
Officer 0.59(0.25,1.40) 0.234
Enlisted Flyer 0.46 (0.15,1.39) 0.169
Enlisted Groundcrew 1.01 (0.46,2.19) 0.988
Note: Results are not adjusted for race because of the sparse number of participants with high a-2-macroglobulin
levels.
()MODEL 2: RANCHHANDS - INMTIAL DIOXIN-UNADJUSTED
.o Initial Dioxin Category Summary Statistics I "> . " Analysis Results for Log; (Initial Dioxin)*
CWmitial 0 U Number (%) -Estimated Relative Risk " = . o0
o Dioxin, A AT SRS | T SRR | EESCEI (.Y o 5 LT p-Valwe .-
Low 158 2(1.3) 1.22 (0.87,1.71) 0.254
Medium 159 10 (6.3)
High 159 5(3.1)
* Adjusted for percent body fat at the time of the blood measurement of dioxin.
1 ® Relative risk for a twofold increase in initial dioxin.
( Note: Low = 27-63 ppt; Medium = >63-152 ppt; High = >152 ppt.
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Table 13-50. Analysls of a-2-Macroglobulin (Discrete) (Continued)

Ann.ly.'ns Rmxlts for Log,, (Imtml Dloxhl)

e AdJustedRelaﬂve&sk EIE BT SR
im0 T gy - p-Value
473 148 (0.96,2.27) 0.072

* Relative risk for a twofold increase in initial dioxin.

Note: Results are not adjusted for race because of the sparse number of Ranch Hands with high o-2-macroglobulin
levels,

(e) MOI)EL_S RANCH HANDS AND COMPARISONb BY. DIOXIN CATEG()RY —UNADJUSTED

i Tl Number(%) Est. Relative Risk AR ' L
_DiovinCatsgory m . Hgh o GSWCL® . pvale ]

Comparison 1,194 45 (3.8) -

Background RH 376 6(1.6) 0.46 (0.19,1.1» 0.080

Low RH 236 7(3.0) 0.75 (0.33,1.69) 0.492

High RH 240 10 (4.2) 1.00 (0.49,2.03) 0.999

Low plus High RH 476 17 (3.6) 0.87 (0.49,1.55) 0.632

? Relatwe risk and confidence interval relative 1o Comparisons.
* Adjusted for percent body fat at the time of the blood measurement of dioxin.

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

“(fyMODEL 3: RANCH HANDS: AND COMPARISQNS BY DIOXIN CA’I‘EGORY‘ ADJ USTED: - :

© . 'Dioxin Category ' - e S
Companson 1,193

Background RH 374 0.45 (0.19,1.10 0.079

Low RH 235 0.61 (0.27,1.40) 0.246

High RH 238 1.09 (0.51,2.31) 0.823

Low plus High RH 473 0.82 (0.45,1.49) 0.511

* Relative risk and confidence interval relative to Comparisons.

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

Results are not adjusted for race because of the sparse number of participants with high a-2-macroglobulin
levels.
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Table 13-50. Analysis of a-2-Macroglobulin (Discrete) (Continued)

)

® MO.EL 4: RANCH HANDS ~1987 DIOXIN - UNADJUSTED -

1987 !)ioxm Categiory Summary Statistics || _4 Lol Analysis kesn!ts for Lag, (1987 Dioxin + l)

1987 e Number (%) Estlmated Relative Risk© : ©~.0 o SO
.iDi_Qxir_;__ SR =7 "High _? T{95% C.L | R R ,‘,p-V.alue_'_’ﬁ IR
Low 283 3 (1.1) 1 37 (1.06,1 77) 0.020
Medium 285 8(2.8)
High 284 12 (4.2)

* Relative risk for a twofold increase in 1987 dioxin.

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

_ (h) MODEL4 RANCH HANDS - 1987 DIOXIN ADJUST‘ED

_ _Adjusted Relatwe Risk

: -; Amlysls Results for Log; (1987 Dloxin + 1)

Y R ' 150 (1.08,2.08) 0,014

* Relative risk for a twofold increase in 1987 dioxin.

Note: Results are not adjusted for race because of the sparse number of participants with high o-2-macroglobulin

levels.

( Both the unadjusted and adjusted Model 4 analyses revealed significant associations between
J

o-2-macroglobulin and 1987 dioxin (Table 13-50(g,h): Est. RR=1.37, p=0.020; Adj. RR=1.50, p=0.014,
respectively). The percentages of participants with high o-2-macroglobulin values in the low, medium,

and high 1987 dioxin categories were 1.1, 2.8, and 4.2, respectively.

13.2.2.3.42 Apolipoprotein B (mg/dl) (Continuous)

The Model 1 analysis of apolipoprotein B did not show a significant overall difference between Ranch
Hands and Comparisons in either the unadjusted or adjusted analyses (Table 13-51(a,b): p>0.27 for each

analysis). After stratifying by occupation, a significant difference between Ranch Hands and

Comparisons was discovered among the officers in both the unadjusted and adjusted analyses (Table
13-51(a,b): difference of means=—3.3 mg/dl, p=0.053, for the unadjusted analysis; difference of adjusted
means=—3.3 mg/dl, p=0.048, for the adjusted analysis). The adjusted mean apolipoprotein B level among

the Ranch Hand officers was 105.9 mg/dl versus 109.2 mg/dl among the Comparison officers.
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Table 13-51. Analysis of Apolipoprotein B (mg/dl) (Continuous)

Aa) MODEL 1: RANCH HANDS VS. COMPARISONS UNADJ USTED

Occupatmnal ' T T T Dn!ferenceofMeans  . L

'Category ~ Gronp L n Co 3: - Mean® - 959 CEP T '-.P-V#l_“éi' K
All Ranch Hand 859 110.5 —1.1-- 0.320
Comparison 1,231 1115
Officer Ranch Hand 340 106.4 -3.3 - 0.053
Comparison 490 109.6
Enlisted Flyer = Ranch Hand 150 113.2 -2.0-- 0.463
: Comparison 185 115.2
Enlisted Ranch Hand 369 113.1 1.2 - 0.479
Groundcrew Comparison 556 112.0

Transformed from square root scale.

® Difference of means after transformation to original scale; confidence interval on difference of means not
presented because analysis was performed on square root scale.
® P-value is based on difference of eans on square root scale.

by MODEL 1; RANCH HANDS V8. COMPAmSONS ADJUSTED

Occupaﬁonal RS S R RO A Dﬂ‘l'erenceofAdJ Meam
- Category - :Gmpp-:::- mEL e Adj Mean TR Y (-2 /% % & L L p-Value®

All : Ranch Hand 854 110.6 -1,2 .- 4.275
Comparison 1229 111.8

Officer Ranch Hand 340 105.9 -33 - 0.048
Comparison 489 109.2

Enlisted Flyer = Ranch Hand 148 112.9 2.2 -- 0.413
Comparison 184 115.1

Enlisted Ranch Hand 366 112.6 1.2 - 0.457

Groundcrew Comparison 556 . 111.4

* Transformed from square root scale.

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

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

(c) MODEL 2 RANCH HANDS INITIAL DIOXIN UNADJUSTED

”Analysisfmws:for Log, (Initini Dloxm)" R

T BRI RS 2 Sloy N
Initial Dioxin© 'm0 'Mqan_;;-. CAdj.Mean® | RY U (se, Err’emr)‘ _ 'p;Va_lué":"
Low 158 107.1 107.0 0.014 0.107 (0.041) 0.009
Medium 159 113.9 1139
High 159 114.5 114.6

? Transformed from square root scale.
> Adjusted for percent body fat at the time of the blood measurement of dioxin.
¢ Slope and standard error based on square root of apolipoprotein B versus log; (tnitial dioxin).

Note; Low = 27-63 ppt; Medium = >63-152 ppt; High = >152 ppt.
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o Table 13-51. Analysls of Apolipoprotein B (mg/dl) (Continucus) (Continued)

/

a
k {d) MODELZ RANCH HANDS - INITIAL DIOXIN - ADJUSTED . A
* Initiat: D:oxinCawgorySuwnaryStaustim R mnalysisnmmsforuu,2 {imtlai Dmxm)
. o C L Adj.Slope B
1mtanll)n)xm SR R Adj Mean Mo D RE (St&i.Ermr)" : '-'p-Vglue-';'
Low 158 108.5 0.033 0.061 (0.048) 0.209
Mediom 158 113.8
High 157 113.2

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

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

(e) MODEL 3 RANCH HANBS AND COMPARISONS BY DIOXIN CATEGORY — UNADJUSTED .

S Difference of Adj. Mean

';..-_vs. Comparisons o Lo
(95%CK) f'p'-Value" '

Dmmeategory . Adeean .

Comparison 1,194 1115 111.5
Background RH 376 108.8 108.8 27 - 0.057
LowRH 236 108.9 108.9 ~2.6 -- 0.131
High RH 240 114.7 114.6 3.1-- 0.073
Low plus High RH 476 111.8 111.8 0.3 -- 0.843
* Transformed from square root scale.
® Adjusted for percent body fat at the time of the blood measurement of dioxin.
S ° Difference of means after transformation to original scale; confidence interval on difference of means not presented
( J because analysis was performed on square root scale.

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

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

_ (ﬂ MODEL 3 RANCH HANDS AND COMPARI_SQNS ?BY DIOXIN CATEGORY ADJ USTED
' T VR l)lfference of Adj. Mean L

-;!}iq;in-(lgtggdry' L T g e "..:_;":';‘;a.dj.'ﬁMean'_. S (95% CL)® p-Value
Comparison 1,193 ) 1120
Background RH 374 110.0 -2.0 - 0.170
Low RH 235 109.5 -2.5 -~ 0.154
High RH 238 113.6 1.6 - 0.358
Low plus High RH 473 111.6 —0.4 - 0.761

* Transformed from square root scale.

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

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

Note: RH = Ranch Hand,
Comparison: 1987 Dioxin < 10 ppt.
Background (Ranch Hand): 1987 Dioxin < 10 ppt.
( ) Low (Ranch Hand): 1987 Dioxin > 10 ppt, 10 ppt < Initial Dioxin < 94 ppt.
Ny High (Ranch Hand): 1987 Dioxin > 10 ppt, Initial Dioxin > 94 ppt.
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Table 13-51. Analysis of Apolipoprotein B (mg/di) (Continuous) {Continued)

{2) MODEL 4 RANCH HANDS - 1987 DIOXIN UNATDJUSTEB

1987 moxm Categor'y’ 'sum B Ana!ysis Rwuits for Logz (1987 I);oxin +1)
U ol ::'AdjustedSI Ee
l98‘71)mxm . (Std. Error)™: p-Vaiue E
Tow 283 109.2 0.083 (0.027) 0.002
Medium 285 108.0
High 284 114.2

? Transformed from square root scale.
" Slope and standard error based on square root of apolipoprotein B versus logy (1987 dioxin + 1).

Note: Low = <7.9 ppt; Medium = >7.9~19.6 ppt; High = >19.6 ppt.
(h) MODEL 4: RANCH HANDS -_1987 DIOXIN ~ Abmsmn D

Tow BT 111.0 0,023 0096 (0,03 1) 0143
Medium 283 109.0
High 281 112.9

® Transformed from square root scale.
? Slope and standard error based on square root of apolipoprotein B versus log, (1987 dioxin + 1).

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

The unadjusted Model 2 analysis revealed a significant relation between initial dioxin and apolipoprotein
B (Table 13-51(c): slope=0.107, p=0.009). The adjusted analysis results were not significant (Table 13-
51(d): p=0.209).

The unadjusted Model 3 analysis revealed two marginally significant contrasts: Ranch Hands in the
background dioxin category versus Comparisons and Ranch Hands in the high dioxin category versus
Comparisons (Table 13-51(e): difference of means=—2.7 mg/dl, p=0.057; difference of means=3.1 mg/dl
p=0.073, respectively). After adjusting for covariates, no contrasts were significant (Table 13-51(f):
p>0.15 for each contrast).

£

The Model 4 unadjusted analysis of apolipoprotein B revealed a significant association with 1987 dioxin
(Table 13-51(g): slope=0.083, p=0.002). The adjusted analysis was nonsignificant (Table 13-51(h):
=0.142).

The reference range between 1992 and 1997 decreased according to the manufacturer’s recommendation.
Consequently, the mean levels shown in Table 13-51 are less than the 1992 mean levels.

13.2.2.3.43 Apolipoprotein B (Discrete)

Both the unadjusted and adjusted Model 1 analyses of apolipoprotein B in its dichotomous form revealed
marginally significant overall group differences (Table 13-52(a,b): Est. RR=0.86, p=0.087;

Adj. RR=0.85, p=0.073, respectively). After stratifying by occupation, unadjusted and adjusted analyses
revealed group differences within the enlisted flyer stratum (Table 13-52(a,b): Est. RR=0.55, p=0.007,
Adj. RR=0.53, p=0.005, respectively). The percentage of participants in the Ranch Hand group with high
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apolipoprotein B values was 49.2 versus 53.0 for Comparisons. Within the enlisted flyer stratum, 48.0
percent of the Ranch Hands had high apolipoprotein B values versus 62.7 percent of the Comparisons.
The unadjusted Model 2 analysis revealed a marginally significant association between apolipoprotein B
and initial dioxin (Table 13-52(c): Est. RR=1.14, p=0.059). The adjusted analysis showed no significant
results (Table 13-52(d): p=0.456).

Table 13-52. Analysis of Apoclipoprotein B (Discrete)

“(ayMODEL 1: :RANCH HANDS VS, COM?ARISONS UNADJ USTED

T Relamekisk‘__: T

( R - {95% CL) ~

All Ranch Hana‘ 859 423 (49 2 ) 0.86 (0. 72,1.02)
Comparison 1,231 653 (53.0)

Officer Ranch Hand 340 149 (43.8) 0.80 (0.61,1.06) 0.114
Comparison 490 242 (49.4)

Enlisted Flyer ~ Ranch Hand 150 72 (48.0) 0.55 (0.35,0.85) 0.007
Comparisen 185 116 (62.7}

Enlisted Ranch Hand 369 202 (54.7) 1.07 (0.82,1.39) 0.615

Groundcrew Comparison 556 295 (53.1)

_ p-Value
All — —6.85 (0.71.1.02) 5.073
Officer 0.80 (0.61,1.06) 0.115
Enlisted Flyer 0.53 (0.34.0.82) 0.005
Enlisted Groundcrew 1,07 (0.82,1.40}) 0.603

(t.)MOD ’ 'Z'MGHHAN}) e

73 (46.2) 1.14 (0.99,1.31)
84 (52.8)
88 (55.3)
Adjusted for percent body fat at the time of the blood measurement of dicxin.
> Relative risk for a twofold increase in initial dioxin.

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

(é) MODEL 2: RANCHHANDS - INITIAL DIOXIN - ADJUSTED

B Adjusted Relative Risk B
(95%0!) E : p-Value
473 1.06 (0.90,1.25) 0.456

* Relative risk for a twofold increase in initial dioxin.
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Table 13-52. Analysis of Apolipoproteln B (Discrete) (Continued)

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

' '_ Lo L E._.Number (%) " Est.Relative Risk T R
Dmxm Lategory M el Highe L (5% G - '-‘pj-Va_Iue
Companson 1,194 636 (53.3)
Background RH 376 174 (46.3) 0.75 (0.60,0.95) 0.017
Low RH 236 113 (47.9) 0.81 (0.61,1.07) 0.132
High RH 240 132 (55.0) 1.08 (0.81,1.42) 0.606
Low plus High RH 476 245 (51.5) 0.93 (0.75,1.16) 0.524

* Relative risk and confidence interval relative to Comparisons.
® Adjusted for percent body fat at the time of the blood measurement of dioxin.

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

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

g0]

MODEL 3: RANCH HANDS AND COMPARISONS BY‘DIQXIN CATEGORY AI)JUSTED

. 3_.._Di0x]n Catggory RPN T IS L ....... (95% C,I )‘ L _' PR .p-Va]ue_f::;*" SR
Comparison 1,193

Background RH 374 0.79 (0.62,1.00) 0.050

Low RH 235 0.82 (0.62,1.09) 0.164

High RH 238 0.97 (0.73,1.30) 0.849

Low plus High RH 473 0.89 (0.72,1.11) 0.305

* Relative risk and confidence interval relative to Comparisons.

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

(g) MODEL4 RANCH HANBS 1987 DIOXIN ~ UNAD; IST

Tow T8 — 135 (477) 112(1 02123 0.017

Medium 285 130 (45.6)
High 284 154 (54.2)

* Relative risk for a twofold increase in 1987 dioxin.

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

13-154




‘‘‘‘‘‘‘‘

Table 13-52. Analysis of Apolipoprotein B (Discrete) (Continued)

(h) MODEL 4: RANCH HANDS 1987 DIOXIN ADJUSTED v
- Analysis Resum for Log,, (1987 Dioxin + 1 .

ST e Aﬂjusted Relative Rlsk - SRR T AR TITA N TR
847 1.07 (0.96,1.18) 0.242

# Relative risk for a twofold increase in 1987 dioxin.

Model 3 revealed significant relations between Ranch Hands in the background dioxin category and
Comparisons for both the unadjusted and adjusted analyses (Table 13-52(e,f): Est. RR=0.75, p=0.017;
Adj. RR=0.79, p=0.050, respectively). The percentage of high apolipoprotein B values among the Ranch
Hands in the background dioxin category was 46.3 versus 53.3 for Comparisons.

The unadjusted Model 4 analysis of apolipoprotein B showed a significant association with 1987 dioxin
(Table 13-52(g): Est. RR=1.12, p=0.017). After adjusting for covariates, the relation became
nonsignificant (Table 13-52(h): p=0.242).

The reference range between 1992 and 1997 decreased according to the manufacturer’s recommendation.
The change may explain partially the decrease in the percentage of participants with high apolipoprotein
B levels between 1992 and 1997.

13.2.2.3.44 C3 Complement (mg/dl} (Continuous)

The unadjusted and adjusted Model 1 analyses of C3 complement in its continuous form revealed no
significant group differences (Table 13-53(a,b): p>0.50 for each analysis).

Table 13-53. Analysls of C3 Complement (mgldl) (Contmuous)

Al Ranch Hand 859 118.9 0.4 -- 0.640
Comparison 1,231 118.5

Officer Ranch Hand 340 114.9 0.3 -- 0.814
Comparison 490 114.6

Enlisted Flyer ~ Ranch Hand 150 120.3 ~-0.4 - 0.862
Comparison 185 120.7

Enlisted Ranch Hand 369 1221 0.8 - 0.537

Groundcrew Comparison 556 i21.3

* Transformed from natural logarithm scale.

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

€ P-value is based on difference of means on natural logarithm scale.
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Table 13-53. Analysis of C3 Complement (mg/di} (Continuous) (Continued)

(b) MODEL 1z RANCI{ HANDS V8. COMPARISONS ADJUSTED' T e

Oecupaﬁanal L . Difference. ofAd] Means =
- Category . : _-_:.s.Gréi'lp'. " _n‘ o Adj~,§4gan o O8%CLY o -p-Value®
All Ranch Hand 854  120.2 0.2-- 0.837
Comparison 1,229 120.0
Officer Ranch Hand 340 116.5 04 -- 0.765
Comparison 489 116.1
Enlisted Flyer Ranch Hand 148 120.8 ~14 . 0.505
Comparison 184 122.2
Enlisted Groundcrew Ranch Hand 366 122.8 0.6 -- 0.668
Comparison 556 122.3

* Transformed from natural logarithm scale.

® Difference of means after transformation to original scale; confidence interval on difference of means not
presented because analysis was performed on natural logarithm scale.
© P-value is based on difference of means on natural logarithin scale,

(© MODEL 2 RANCH H'_

0.071 0. 012 (O 003)
Medium 159 123.6 123.7
High 159 124.0 123.4

* Transformed from natural logarithm scale.

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

¢ Slope and standard error based on natural logarithm of C3 complement versus log;, (initial dioxin).

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

MODEL z AN

Initial Dioxin

A5td. Em)r)"

dj. Siope

Low . 158. ~

Medium 158
High 157

0083 0.009 (0.006)

~0.145

: 'I ransformed from natural logarithm scale.

Slope and standard error based on natural logarithm of C3 complement versus log; (initial dioxin).

Note: Low = 27--63 ppt; Medium = >63-152 ppt; High = >152 ppt.
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Table 13-53. Analysis of C3 Complement {mg/di) (Continuous) (Continued)

S (e) MODEL 3: RANCH_HANDS AND COMPARISONS BY DIOXIN CATEGORY UNADJ USTED

R A P e -%—Comparisons :
- ;D__ipxinic_atggpry SOAIIREAEE | R R 'Me_an":i Seie Al Mean™ {95% CI) -*.gpﬁanpe‘

Comparison 1,194 118.5 118.5

Background RH 376 115.2 116.7 -1.8-- 0.107

LowRH 236 120.0 119.5 1.0 -- 0.399

High RH 240 123.9 122.3 3.8 0.003
Low plus High RH 476 122.0 120.9 24 -- 0.013

2 Transformed from natural logarithm scale.
® Adjusted for percent body fat at the time of the blood measurement of dioxin.
° Difference of means after transformation to original scale; confidence interval on difference of means not presented
because analysis was performed on natural logarithm scale,
4 P-value is based on difference of means on natural logarithm scale,
Note: RH = Ranch Hand.
Comparison: 1987 Dioxin < 10 ppt.
Background (Ranch Hand): 1987 Dioxin < 10 ppt.
Low (Ranch Hand): 1987 Dioxin > 10 ppt, 10 ppt < Initial Dioxin < 94 ppt.
High (Ranch Hand): 1987 Dioxin > 10 ppt, Initial Dioxin > 94 ppt.

(/) MODEL 3: RANCH HANDS AND COMPARISONS BY DIOXIN c.ameoawmw TED:

Cox;xpariso

- ‘Dioxin Category ~ . S0l p oo ol Me S95% CL)P ' peNalae®
( ) Comparison 1,193 120.1 '
Background RH 374 119.5 ~0.6 0.594
Low RH 235 121.0 09 - 0.518
High RH 238 121.8 17 -- 0217
Low plus High RH 473 121.4 13 - 0.213

* Transformed from natural logarithm scale,

® Difference of means after transformation to original scale; confidence interval on difference of means not presented
because analysis was performed on natural logarithm scale.
® P-value is based on difference of means on natural logarithm scale.

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

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

T

Low
Medium 285 117.8
High 284 124.1
* Transformed from natural logarithm scale.
® Slope and standard error based on natural logarithm of C3 complement versus log; (1987 dioxin + 1).
( ,x’] Note: Low = <7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt.
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Table 13-53. Analysls of C3 Complement (mg/di) {(Continuous) (Continued)

(h) MODEL 4: RANCH HANDS

7DIOXIN-ADJUSTED

1987 Dloxm Categorysllmmfy Sta ‘CS o )

Anal’ysis Results for' Logz (1987 Dmxm # 1)

[Posiag T Adiustedslﬁge
D:oxin o T gj. Mean' P Rz .:.;; . (Std El"l‘ﬂr) p«Valne
Low 283 117.6 0.067 0.017 (0.004) <0.001
Medium 283 115.6
High 281 124.6

* Transformed from natural logarithm scale.
® Slope and standard error based on natural logarithm of C3 complement versus log; (1987 dioxin + 1).

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

A significant relation was found between initial dioxin and C3 complement in the unadjusted Model 2
analysis (Table 13-53(c): slope=0.012, p=0.023). The adjusted analysis was nonsignificant (Table
13-53(d): p=0.145).

The unadjusted Model 3 analysis revealed a significant difference in mean C3 complement levels between
Ranch Hands in the high dioxin category and Comparisons, as well as between Ranch Hands in the low
and high dioxin categories combined and Comparisons (Table 13-53(e): difference of means=3.8 mg/dl,
p=0.003; difference of means=2.4 mg/dl, p=0.013, respectively). The adjusted analysis showed no
significant differences between any of the Ranch Hand categories and Comparisons (Table 13-53(f):
p>0.21 for each contrast).

Both the unadjusted and adjusted Model 4 analyses revealed significant associations between C3
complement and 1987 dioxin (Table 13-53(g,h): slope=0.021, p<0.001; adjusted slope=0.017, p<0.001,
respectively). The adjusted mean C3 complement levels in the low, medium, and high 1987 dioxin
categories were 117.6 mg/dl, 119.6 mg/dl, 124.6 mg/dl, respectively.

13.2.2.3.45 (3 Complement (Discrete)

The unadjusted and adjusted Model 1 analyses showed no significant difference in the percentage of low
C3 complement values between Ranch Hands and Comparisons (Table 13-54(a,b): p>0.19 for each
analysis).

Table 13-54. Analysrs of C3 Complement (Dlscrete)

Ranch Hand 859

15 (1.7) 0. 76 (0 41 1.44) . 0.398

- Comparison 1,231 28(2.3)

Officer Ranch Hand 340 6(1.8) 0.61 (0.23,1.61) 0.317
Comparison 490 14 (2.9

Enhisted Flyer  Ranch Hand 150 1(0.7) 0.24 (0.03,2.09) 0.197
Comparison 185 527

Enlisted Ranch Hand 369 8(2.2) 1.35 (0.51,3.52) 0.544
(Groundcrew Comparison 556 9(1.6)
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Table 13-54. Analysis ol C3 Complement (Discrete) (Continued)

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

T~ rT MjmkemveMR R T
S Occmtioml(?ategory-; e (95% CL) L pvalue

All ' o. 79 (0.42,1.50) ' 0.474

Officer 0.62 (0.23,1.63) 0.333

Enlisted Flyer 0.27 (0.03,2.33) 0.233

Enlisted Groundcrew 1.41(0.54,3.71) 0.487

Note: Results are not adjusted for race because of the sparse number of participants with low C3 complement
levels.

(c) MODEL2 _RA CI{HANDS INIT?(AL DIOXIN - UNADJUSTED

Ana!ysis Results Ior Logz (Initial Dmxm)'- B

Low 158 1(0.6) 1% 045240 ~0.898
Medium 159 1(0.6)
High 159 1(0.6)

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

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

(d)MODEL 2: RANCH HANDS ~ INITIA

| pvalie

G 0T 6.393.6) 0977

 Relative risk for a twofold increase in initial dioxin.

Note: Results are not adjusted for race and occupation because of the sparse number of Ranch Hands with low C3
complement levels,

(e) MODEL 3: RANCH: HANDS AND COMPARISONS BY DIOXIN CAT EGORY UNADJUSTEB ;

' C ompanson . — 1.,1.94. 26 &2.2)
Background RH 376 12 (3.2) 1.28 (0.63,2.57) 0.495
Low RH 236 1(0.4) 0.20(0.03,1.46) 0.111
High RH 240 2 (0.8) 0.44 (0.10,1.86) 0.261
Low plus High RH 476 3 (0.6) 0.29 (0.08,1.04) 0.057

* Relative risk and confidence interval relative to Comparisons.
® Adjusted for percent body fat at the time of the blood measurement of dioxin.

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

Low (Ranch Hand): 1987 Dioxin > 10 ppt, 10 ppt < Initial Dioxin < 94 ppt.
High (Ranch Hand): 1987 Dioxin > 10 ppt, Initial Dioxin > 94 ppt.
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Table 13-54. Analysis of C3 Complement (Discrete) (Continued)

(H)MODEL 3: RANCH HANDS AND COMPARISONS BY DIOXIN CA'E'E_(_;QRY«-;' \DJUSTED - \)

Lo ST o o o ' AdJusled Relaﬁve kask O E _ _'::':.;_-_ RESER
;_";_:-ioxlnc_(.‘-a'tggory' Sy e A9SBCLY o pValwe

Comparison 1,193 -

Background RH 374 125 (0.61,2.57) 0.536

Low RH 235 021 (0.03,1.57) 0.128

High RH 238 0.49 (0.11,2.17) 0.351

Low plus High RH 473 0.32 (0.09,1.16) 0.083

® Relative risk and confidence interval relative to Comparisons.

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

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

Results are not adjusted for race because of the sparse number of participants with low C3 complement levels.

Tow 383 T00G3.5) 0ETOATOS) 0011

Medium 283 3(1.D)
High 284 2(0.7) )

® Relative risk for a twofold increase in 1987 dioxin.

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

847 — 0,57 (0.30,0.84) ' 0.004

? Relative risk for a twofold increase in 1987 dioxin.

Note: Results are not adjusted for race because of the sparse number of Ranch Hands with low C3 complement
levels.

The Model 2 unadjusted and adjusted analyses results were nonsignificant (Table 13-54(c,d): p>0.89 for
each analysis). Both the unadjusted and adjusted Model 3 analyses revealed marginally significant
differences between Ranch Hands in the low and high dioxin categories combined and Comparisons
(Table 13-54(e,f): Est. RR=0.29, p=0.057; Adj. RR=0.32, p=0.083, respectively). The percentage of low
C3 complement values for Ranch Hands in the low and high dioxin categories combined was 0.6 versus
2.2 in the Comparison category.

The Model 4 unadjusted and adjusted analyses each revealed a significant association between C3
complement and 1987 dioxin (Table 13-54(g,h): Est. RR=0.61, p=0.011; Adj. RR=0.57, p=0.004, )
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respectively). The percentages of low C3 complement values in the low, medium, and high 1987 dioxin
categories were 3.5, 1.1, and 0.7, respectively.

13.2.2.3.46 C4 Complement (Continuous)

The Model 1 unadjusted analysis of C4 complement showed no overall group differences (Table
13-55(a,b): p>0.33 for each analysis). Stratifying by occupation revealed a significant difference
between Ranch Hand and Comparison officers, as well as enlisted flyers (Table 13-55(a): difference of
means=-0.81 mg/dl, p=0.024, for the officer stratum; difference of means=1.02 mg/dl, p=0.076, for the
enlisted flyer stratum). After adjusting for covariates, a significant difference between Ranch Hands and
Comparisons was noted only among the officer stratum (Table 13-55(b): difference of adjusted
means=-0.90 mg/dl, p=0.017). The adjusted mean C4 complement value for Ranch Hand officers was
26.02 mg/dl versus 26.91 mg/dl for Comparison officers.

Table 13-55. Analysis of C4 Complement (mg/dl) (Continuous)

() MODEL 1: RANCH HANDS VS. COMPARISONS - UNADJUSTE

Ocmpaﬁonal" S e e e R L
Category--1. " . Grogp_._ Seleomo | Mean® {95% C.I )" Prn et pAVRleeS

AH Ranch Hand 859 25.71 _ -0.20 - 0.395
Comparison 1,231 25.91

Officer Ranch Hand 340 2473 —0.81 -- 0.024
Comparison 490 25.54

Enlisted Flyer = Ranch Hand 150 26.52 1.02 -- 0.076
Comparison 185 25.50

Enlisted Ranch Hand 369 26.31 -0.06 -- 0.862

Groundcrew Comparison 556 26.38

Transformed from natural logarithm scale.

® Difference of means after transformation to original scale; confidence interval on difference of means not
presented because analysis was performed on natural logarithm scale.
© P-value is based on difference of means on natural logarithm scale.

(b) MODEL”! RANCH HANBS VS. C()MPARISONS ADJUSTED

: Occupationai L
Category” S Growp e A Men <L} el
Al Ranch Hand 854 26.98 —0.23 -- 0.333
Comparison 1,229 27.21
Officer Ranch Hand 340 26.02 =0.90 - 0.017
Comparison 489 26.91
Enlisted Flyer = Ranch Hand 148 27.74 0.98 -- 0.104
Comparison 184 26.77
Enlisted Ranch Hand 366 27.61 ~0.06 -- 0.876
Groundcrew Comparison 556 27.67

* Transformed from natural logarithm scale.

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

“ P-value is based on difference of means on natural logarithm scale.
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Table 13-55. Analysls of C4 Complement (mg/d!) (Continuous) (Continued)

(c) MODEL 2 RANCH HANDS — INITIAL DXOXIN - U’NADJUSTED

_ Initia! Dioxin’ Category Summary Statxsﬁcs Analys;s Resuits for Logz (Imtlal D:oxm)" '
' e e A e T “'Slope
Initlal Dinxm EERE U Mean Adi Mean"’ CREL (Std._Errpr}‘ - p-Va__l_lte-
Low 158 25.70 25.72 0.002 ~0.003 (0.007) 0.701
Medium 159 26.43 26.43
High 159 26.07 26.05
* Transformed from natural logarithm scale.

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

® Slope and standard error based on natural logarithm of C4 complement versus log, (initial dioxin).

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

(d) M@DEL 2 RANCH HANDS IN!TIAL DIOXINwADJUSTED ------ LI L e

L tial ,’Dioxin Catggory Summary Slahsﬁcs RV ENAS _5&3 !?miilts for Logz (Imtiai Diomn)

: L g : i :_f . ) :.: Ad,) Slope__ .___::___.:5_:

: _Igiﬁai'-mgxin. R RS | el ...Adj.-'_MQ@n R R S5 (Std Brrer)t p-Value 2
Low 158 26.58 0.019 ~-0.004 (0.008) 0.638
Medium 158 27.31
High 157 27.01

* Transformed from natural logarithm scale.

b Slope and standard error based on natural logarithm of C4 complement versus log; (initial dioxin).

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

“{e) MOBEL 3: RANCH' "HANDS AND COMPAR!SONS BY DIOXIN CATEGORY UNADJUSTED

Dioxin Category:.

D:fference of Adj Mean '

¥

Compnnsom -

- i ‘Meai : Mea {95% C.L) - p-Value
Comparison 1,194 2591 2590

Background RH 376 25.26 25.41 —0.49 — 0.109
Low RH 236 26.07 26.03 0.13 - 0.733
High RH 240 26.06 25.91 0.01 -- 0.986
Low plus High RH 476 26.06 25.97 0.07 -- 0.816

* Transformed from natural logarithm scale.

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

¢ Difference of means after transformation to original scale; confidence interval on difference of means not presented

because analysis was performed on natural logarithm scale.
¢ P_value is based on difference of means on natural logarithm scale,

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

< 10 ppt.

Low (Ranch Hand): 1987 Dioxin > 10 ppt, 10 ppt < Initial Dioxin < 94 ppt.
High (Ranch Hand): 1987 Dioxin > 10 ppt, Initial Dioxin > 94 ppt.
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Table 13-55. Analysis of C4 Complement {mg/dl) (Continuous) {Continued)

AD MODEL 3 RANCH HANDS AND COMPARISONS BY. DIOXIN CATEGORY ™~ ADJUSTED

 DiswinCategory n  AdiMean'

B:fferenoe of Adj. Mean
vs Compansons '

: an]uer L

L @sm L)
Comparison 1,193 27.24
Background RH 374 26.93 -0.31 -- 0.336
Low RH 235 27.27 0.03 -- 0.942
High RH 238 26.97 -0.27 -- 0.494
Low plus High RH 473 27.12 —0.12 -- 0.680

* Transformed from natural logarithm scale.

® Difference of means after transformation to original scale; confidence interval on difference of means not presented

because analysis was performed on natural logarithm scale.
¢ P-value is based on difference of means on natural logarithm scale.
Note: RH = Ranch Hand.

Comparison: 1987 Dioxin £ 10 ppt.

Background (Ranch Hand): 1987 Dioxin < 10 ppt.

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

<94 ppt.

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

(g) MODEL 4 RANCH ‘HANDS ~ 1987 DIOXIN UNADJUSTED .

nalysis Results. for Logz (1&87 Dmmn +1)

o 5 Lt Mgl i T ;‘);‘.Vglue
283 25.10 0.004 0.009 (0.005) 0.070
285 25.85
_High 284 26.19

* Transformed from natural logarithm scale.

b Slope and standard error based on natural logarithm of C4 complement versus log; (1987 dioxin + 1),

Note: Low = <7.9 ppt; Medium = >7,9-19.6 ppt; High =>19.6 ppt.

alts ,‘forLog; (1§smioxin * 1)

- Adjusted Slope

DX -Me (Std. Error)!”

Low 283 26.73 0.044 0.001 (0.005) 0 849
Medium 283 27.16

_High_ 281 27.02

* Transformed from natural logarithm scale.

® Slope and standard error based on natural logarithm of C4 complement versus log; (1987 dioxin + 1).

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

The unadjusted and adjusted analyses for Models 2 and 3 showed no significant relation between dioxin
and C4 complement (Table 13-55(c—f): p>0.10 for each analysis). A marginally significant association
between 1987 dioxin and C4 complement was revealed in the unadjusted Model 4 analysis (Table
13-55(g): slope=0.009, p=0.070). After covariate adjustment, the adjusted analysis results became

nonsignificant (Table 13-55(h): p=0.84%9).
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13.2.2.3.47 C4 Complement (Discrete) )

Because of a sparse number of low C4 complement values among the participants, some analyses were
not possible. Table 13-56 contains the results of these analyses.

Table 13-56., Analysis of C4 Complement (Discrete)

Occupatxonal : mber (%) . 1 "Est. Relative Risk
“Category. - Group R I R A U A98%CL) alue.

All Ranch Hand 859 2({0.2) 1.43 (0. 20,10.20) 0.719
Comparison 1,231 2(0.2)

Officer Ranch Hand 340 2 (0.6) 2.89 (0.26,32.04) 0.386
Comparison 490 1(0.2)

Enlisted Flyer ~ Ranch Hand 150 0 (0.0) - 0.999%
Comparison 185 1(0.5)

Enlisted Ranch Hand 369 0 (0.0} - -

Groundcrew Comparison 556 0 (0.0)

? P-value determined using a chi- -square test with continuity correction because of the sparse number of participants
with a low C4 complement level.

-1 Results not presented because of the sparse number of participants with a low C4 complement level.

(b) MODEL' e

“Aa.;manela:fwm”

_ -30ccupatxona!Ca__»ow g AR G a
All 1.46 (0.20,10.59)
Officer 2.85(0.26,31.68)
Enlisted Flyer -- --

Enlisted Groundcrew - —

-1 Results not presented because of the sparse number of participants with a low C4 complement Ievel.

Note: Results for analysis across all occupational categories are not adjusted for race, occupation, and degreasing
chemical exposure because of the sparse number of participants with a low C4 complement level; results for
individual occupational categories are not adjusted for race and degreasing chemical exposure because of the sparse
number of participants with a low C4 complement level.

Tow 158 0(0.0) - -

Medium 159 0(0.0)
High 159 0(0.0)

* Adjusted for percent body fat at the time of the blood measurement of dioxin.
® Relative risk for a twofold increase in initial dioxin.
--: Results not presented because of the sparse number of Ranch Hands with a low C4 complement level,

Note: Low = 27-63 ppt; Medium = >63-152 ppt; High = >152 ppt.
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Table 13-56. Analysls of C4 Complement (Discrete) (Continued)

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

Analysls Results for Log; (lnitfnl Dloxin)

e AdjustedRelnuveRmk B I
n RN @5%CL) e e pValwe v

--i Results not presented because of the sparse number of Ranch Hands with a low C4 complement level.

_©MODELS: RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY UNADJUSTED-; o

i 'mdnCategon' e T
Comparison 1,194
Background RH 376 0.222
Low RH 236 0.999°
High RH 240 0.999°
Low plus High RH 476 0.913°

* Relative risk and confidence interval relative to Comparisons.

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

¢ P-value determined using a chi-square test with continuity correction because of the sparse number of participants
with a low C4 complement level.

--: Results not presented because of the sparse number of Ranch Hands with a low C4 complement level.

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

(0 MODEL3: RANCH _HANDS AND COMPARISONS BY DIOXIN CATEGORY - ADJUSTED.

T e L R D Asliustedkeiativekls
' :nioxinj.ca_-gggqry'. L g CLA98% G p-Va.lue
Comparison 1,193
Background RH 374 2.99(0.40,22.39) 0.286
Low RH ’ 235 - -
High RH 238 - ~
Low plus High RH 473 -- --

" Relative risk and confidence interval relative to Comparisons.
--: Results not presented because of the sparse number of Ranch Hands with a low C4 complement level.

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

Results are not adjusted for race, occupation, and degreasing chemical exposure because of the sparse number
of participants with a low C4 complement level.
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Table 13-56. Analysis of C4 Complement (Discrete) (Continued)

(g) MODEL4 RANOH_HANDS ~ 1987 DIOXIN UNADJUSTED

1987 l)xoxm Category Summary. ‘Statlstws .  Analysis _esults for Logz (1987 D:oxm + l)
1987 o 'Number(%) Esnmamd RelativeRisk SR
Low 283 2 (0.7) 0.32 (0.12,0.90) 0.033
Medium 285 0 (0.0)
_High 284 0.(0.0)

" Relative risk for a twofold increase in 1987 dioxin.

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

(W MODEL 4 RANCH HANDS ~ 1987 DIOXIN - ADYUSTED.

TSIy pvage o

847 I .026(008086) 0094

® Relative risk for a twofold increase in 1987 dioxin.

Note: Results are not adjusted for race, occupation, industrial chemical exposure, and degreasing chemical exposure
because of the sparse number of Ranch Hands with a low C4 complement level.

Unadjusted and adjusted results for Models 1 through 3 revealed no significant associations between C4
complement in its dichotomous form and dioxin (Table 13-56(a—f): p>0.22 for each contrast). The
unadjusted and adjusted Model 4 analyses revealed a significant relation between C4 complement and
1987 dioxin (Table 13-56(g,h): Est. RR=0.32, p=0.033; Adj. RR=0.26, p=0.024, respectively).

13.2.2.3.48 Haptoglobin (Continuous)

The unadjusted and adjusted Model 1 analyses of haptoglobin each revealed a significant overall group
difference (Table 13-57(a,b): difference of means=8.7 mg/dl, p=0.002, for the unadjusted analysis;
difference of means=8.0 mg/dl, p=0.003, for the adjusted analysis). The adjusted mean haptoglobin
values for the Ranch Hands were 128.5 mg/dl versus 120.5 mg/dl for the Comparisons. After stratifying
by occupation, both the unadjusted and adjusted analyses showed a significant difference in mean
haptoglobin levels between Ranch Hands and Comparisons in the enlisted groundcrew stratum (Table
13-57(a,b): difference of means=10.2 mg/dl, p=0.016, for the unadjusted analysis; difference of adjusted
means=9.9 mg/dl, p=0.016, for the adjusted analysis). The adjusted mean haptoglobin level among
Ranch Hand enlisted groundcrew was 137.4 mg/dl versus 127.4 mg/dl among Comparison enlisted
groundcrew.,
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Table 13-57. Analysis of Haptogiobin (mg/dl) (Continuous)

(a) MODEL 1' RANCH HANDS VS. COMPARISONS UNADJUSTED

Oocupnuonal e T e T ":-.3 Dlﬂerence ol'Means

Category iGran e Meant . @8%CLP - i pValue

All Ranch Hand 859 1352 87- 0.002
Comparison 1,231 126.5

Officer Ranch Hand 340 122.4 6.1 - 0.140
Comparison 490 116.3

Enlisted Flyer ~ Ranch Hand 150 147.8 10.4 -- 0.141
Comparison 185 137.4

Enlisted Ranch Hand 369 142.5 10.2 - 0.0l6

Groundcrew Comparison 556 132.3

'] ransformed from square root scale.

® Difference of means after transformation to original scale; confidence interval on difference of means not
presented because analysis was performed on square root scale.
© P-value is based on difference of means on square root scale.

{b) MODEL 1. RANCH HANDS VS. COMPARISONS- ._IADJUS’I‘ED

: mﬂéreme‘&mq; Means

Ogcuwﬁgna] L 8 S .
Category ;;.;;Grqp_p._. Lm o Adi Mes CESHCLP T pValet

e All Ranch Hand 854 128.5 8.0 -- 0.003
k / Comparison 1,229 1205

Officer Ranch Hand 340 112.2 54 - 0.172
Comparison 489 106.8

Enlisted Flyer = Ranch Hand 148 137.3 9.5 -- 0.160
Comparison 184 127.8

Enlisted Ranch Hand 366 137.4 9.9 - 0.016
Crroundcrew Comparison 556 127.4

* Transformed from square root scale.
b
Difference of means after transformation to original scale; confidence interval on difference of means not
presented because analysis was performed on square root scale.
® P-value is based on difference of means on square root scale,

(c) MODEL 2. _RANCH]iANDS»—]NITIAL DIOXIN UNAI)JUSTED SIS SRR
; Sumni : Analysis Resultsforlogg (Iniﬁal i)ioxin)" e

L {Sm Emr)t ,. p_value :

Tow 158 130.2 1303 0.002 0.084 (0.007) 0.387
Medium 159 144 .4 144.5
High 159 140.0 139.9

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

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

13-167




Table 13-57. Analysis of Haptogiobin (mg/di) {Continuous) (Continued)

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

Imt:a! Dioxin Category Summary Statrsncs o Analysxs Rmuits for Log, (Imua! Dioxi
Iniual Dioxin : -*:'---_.:-n:;'- : _qi Mean Tl SR’- R (std. Error)" = - -cipeValne
Low 158 118.8 0.066 —0.087 (0.111) 0.433
Medium 158 124.6
_High 157 116.4

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

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

. (e)_ MGDEL 3: RA.NCH HANDS AND COMPARISONS BY DIOXiN CATEGORY ~ UNADJ USTED

- Difference of Adj. Mean .
. Comparisons-

-Di@xin'-Categow'

Cm o Meant p-Value® -

. - Adj. Mean*” - - (95% C.LY -
Comparison 1,194 126.7 126.7
Background RH 376 131.3 131.4 4.7 -- 0.210
Low RH 236 134.6 1345 7.8 -- 0.078
High RH 240 141.8 1417 15.0 - 0.001
Low plus High RH 476 138.2 138.1 11.4 - 0.001

Transformed from square root scale.

Ad]usted for percent body fat at the time of the blood measurement of dioxin.
°Difference of means after transformation to original scale; confidence interval on difference of means not presented
because analysis was performed on square root scale.
4 P-value is based on difference of means on square root scale.

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

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

() MODEL 3:' RANCH HANDS AND COMPARISONS T

DIOXIN CATEGORY - ABJUST:ED
. D:ﬁ’erence oi' Ai\i Mean '

_ . DiosinCategory

: S el U A Med aluet
Comparison 1,193 120.9

Background RH 374 129.8 89.- 0.014
Low RH 235 127.5 6.6 - 0.118
High RH 238 128.0 7.1 - 0.105
Low plus High RH 473 127.7 6.8 - 0.036

s Transformed from square root scale.

® Difference of means after transformation to original scale; confidence interval on difference of means not presented
because analysis was performed on square root scale.
¢ P-value is based on difference of means on square root scale.

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

Low (Ranch Hand): 1987 Dioxin > 10 ppt, 10 ppt < Initial Dioxin < 94 ppt.
High (Ranch Hand): 1987 Dioxin > 10 ppt, Initial Dioxin > 94 ppt.
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Table 13-57. Analysis of Haptoglobin (mg/dl} (Continuous) {(Continued)

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

" 1987 Dioxin Category Summary Statlstns Analysis Rosul!s for Logz (1987 !)ioxin +1)
T N : el Ad]ustedSlo;ze
: 1987D|oxm A Mean R R (Std. Error)™: p-Value o
Low 283 130.4 0.002 0.074 (0.065) 0.254
Medium 285 132.6
High 284 © 1425

'I ransformed from square root scale.
> Slope and standard error based on squate root of haptoglobin versus log; (1987 dioxin + 1).

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

(k) MODEL 4: RANCH HANDS ~ 1987 DIOXIN ~ ADJUSTED -
1':.1987 Dioxin Category Summary Statisncs e

Analysns Resulbs for Liog,: (198‘7 Dmxin - I}
. ' Adjusted Slo Ee _
o Dioxtn o -”n_i_i. i AdjeMean® T SR . (8td. Error)® p.Value;
Low 283 127.4 0.055 —0.]16(0.073) S 0.114
Medium 283 125.1
High 281 124 4

* Transformed from square root scale.
® Slope and standard error based on square root of haptoglobin versus log, (1987 dioxin # 1).

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

The unadjusted and adjusted Model 2 analyses showed no significant relation between initial dioxin and
haptoglobin (Table 13-57(c,d): p>0.38 for each analysis). Three significant contrasts were found in the
unadjusted Model 3 analysis of haptoglobin: Ranch Hands in the low dioxin category versus
Comparisons (Table 13-57(e): difference of means=7.8 mg/dl, p=0.078), Ranch Hands in the high dioxin
category versus Comparisons (Table 13-57(e): difference of means=15.0 mg/d], p=0.001), and Ranch
Hands in the low and high dioxin categories combined versus Comparisons (Table 13-57(e): difference
of means=11.4 mg/dl, p=0.001).

After adjusting for covariates, two contrasts were found to be significant in the Model 3 analysis: Ranch
Hands in the background dioxin category versus Comparisons and Ranch Hands in the low and high
dioxin categories combined versus Comparisons (Table 13-57(f): difference of adjusted means=8.9
mg/dl, p=0.014; difference of adjusted means=6.8 mg/dl, p=0.036, respectively). The adjusted mean
haptoglobin levels for Ranch Hands in the background dioxin category, Ranch Hands in the low and high
dioxin categories combined, and Comparisons were 129.8 mg/dl, 127.7 mg/dl, and 120.9 mg/dl
respectively. No significant relation was determined between 1987 dioxin and haptoglobin in either the
unadjusted or adjusted Model 4 anatysis (Table 13-57(g,h); p>0.11 for each analysis),

13.2.2.3.49 Haptoglobin (Discrete)

A significant overall group difference was revealed in both the unadjusted and adjusted Model 1 analyses
of haptoglobin in its discrete form (Table 13-58(a,b): Est. RR=1.26, p=0.017; Adj. RR=1.26, p=0.020,
respectively). The percentage of Ranch Hands with high haptoglobin levels was 32.7 versus 27.9 for
Comparisons. After stratifying by occupation, both the unadjusted and adjusted analyses revealed a
marginally significant difference between Ranch Hands and Comparisons among the enlisted groundcrew
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(Table 13-58(a,b): Est. RR=1.30, p=0.063; Adj. RR=1.31, p=0.061, respectively). The percentage of ;
high haptoglobin levels among the Ranch Hand enlisted groundcrew was 37.4 versus 31.5 among the R
Comparison enlisted groundcrew.

Table 13-58. Analysis of Haptogiobin (Discrete)
(a} MODEL 1 RANCH HANDS VS, CQMPARISONS UNADJUSTED

Occnpationat---_l ST L Number{%) e ._.Est. Ralatavekisk S
[Category " G S s N 1 R o A . opValue
All Ranch Hand 859 281 (32.7) L 26 (1.04,1. 52) 0.017
Comparison 1,231 343 (27.9)
Officer Ranch Hand 340 84 (24.7) 1.19 (0.86,1.65) 0.300
' Comparison 490 106 (21.6)
Enlisted Flyer ~ Ranch Hand 150 59(39.3) 1.29 (0.82,2.01) 0.271
Comparison 185 62 (33.5)
Enlisted Ranch Hand 369 138 (37.4) 1.30 (0.99,1.72) 0.063
Groundcrew Comparison 5356 175 (31.5)

'{b) MODEL 1 RANCH HANDS VS __COMPARISONS ADJUSTED

g L [ g Ad;mtedkelaﬁvekisk Ve

R "'-3'99??“93‘.*‘_?"?‘"'Ca,t§sory . (8% Ly o7 ip-Valpe
All. 1.26 (1.04,1.52) 0.020
Officer 1.18 (0.85,1.64) 0.316
Enlisted Flyer 1.27 (0.81,2.01) 0.295
1.31 (0.99,1.73) 0.061

Enlisted Groundcrew

() MonELz RANCH HANI)S __mrmx.moxm "UNADJUSTED

Dioxin .

‘Low 158 49 (31 .0) 1.05 (0.91,1.21) 0506
Medium 159 57 (35.8)
High 159 58 (36.5)

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

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

-.;(a) MODEL 2: RANCH HANDS - INITIAL DIOXIN ~ ADJUSTED - =~~~
: ' Analys:sResultsfor{ngg (Init:all)w' )___ AR

S R AﬂJustedeﬂﬁVeRISk ...__::_: e e L
S W (5% CLS __p-Value
473 0.98 (0.82,1.16) 0.785

® Relative risk for a twofold increase in initial dioxin.
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Table 13-58. Analysis of Haptogiobin (Discrete} (Continued)

(e) MODEL 3 RANCH HANDS AND'COMPARISONS BY DIOXIN CATEGORY -UNADJ USTED -

: N Number (%) “"“Fgt. Refative Rigk _ . :
Dmxm Category 3 n o High - 5% L™ o p»Value
"Comparlson 1,194 337 (28.2)
Background RH 376 115 (30.6) 1.13 (0.88,1.46) 0.338
L.ow RH 236 78 (33.1) 1.25 (0.93,1.69) 0.140
High RH 240 86 (35.8) 1.41(1.05,1.89) 0.023
Low plus High RH 476 164 (34.5) 1.33 (1.06,1.67) 0.015

* Relative risk and confidence interval relative to Comparisons.
b Adjusted for percent body fat at the time of the blood measurement of dioxin.
Note: RH = Ranch Hand.
Comparison: 1987 Dioxin £ 10 ppt.
Background (Ranch Hand): 1987 Dioxin < 10 ppt.
Low (Ranch Hand): 1987 Dioxin > 10 ppt, 10 ppt < Initial Dioxin < 94 ppt.
High (Ranch Hand): 1987 Dioxin > 10 ppt, Initial Dioxin > 94 ppt.

) (f) MODEL 3:0 RANCH HANDS AND COMPARISONS BY: DIOXIN CATEG.RY ADJ USTED L

: Do Tu _ N o Adle‘ited Relatwe Rlsk : '
C ompanson 1,193 '
Background RH 374 1.32(1.01,1.72) 0.042
Low RH 235 1.25 (0.92,1.69) 0.160
High RH 238 1.15 (0.84,1.56) 0.382
Low plus High RH 473 1.19 (0.95,1,51) 0.136

* Relative risk and confidence interval relative to Comparisons.

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

(g) MODEL 4z RANCH HANDS - 1987 DiOXIN UNADJUSTED """" i

1987 Dioxin Category Summaxy Stausncs o Y Analyms Results for Logz (1987 Dsoxin + 1)
198‘7 e Number (%) Esﬁmated Relative Rlsk 3 S
Dmxln j R oo ‘_ “High: : 98T CLY T p-Value L
Low 283 86 (30.4) 1.03 0.94,1.14) 0.509
Medium 285 88 (30.9)
_High 284 105 (37.0)
* Relative risk for a twofold increase in 1987 dioxin.
Note: Low = <7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt.
(h) MODEL 4: RANCH HANDS 1987 DIOX]N - ADJUSTED s .
: Analys:s Resulls for Log, (1987 Dioxln * 1)':%;__ -
R o AdjustedReiatinisk L
2 TR B o (95 F CAN L - p-Value
847 N ' 0.91 (0.82,1.02) S 0.107

? Relative risk for a twofold increase in 1987 dioxin.
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No significant relation between initial dioxin and haptoglobin in its discrete form was revealed in either
the unadjusted or adjusted Model 2 analyses (Table 13-58(c,d): p>0.50 for each analysis). The
unadjusted Model 3 analysis of haptoglobin revealed significant differences between Ranch Hands and
Comparisons for Ranch Hands in the high dioxin category and Ranch Hands in the low and high dioxin
categories combined (Table 13-58(e): Est. RR=1.41, p=0.023; Est. RR=1.33, p=0.015, respectively).
The adjusted Model 3 analysis showed a significant difference between Ranch Hands in the background
dioxin category and Comparisons (Table 13-58(f): Adj. RR=1.32, p=0.042). The percentages of high
haptoglobin values for Ranch Hands in the background dioxin category, Ranch Hands in the high dioxin
category, Ranch Hands in the iow and high dioxin categories combined, and Comparisons were 30.6,
35.8, 34.5, and 28.2, respectively. The unadjusted and adjusted Model 4 analyses were nonsignificant
(Table 13-58(g,h): p>0.10 for each analysis).

13.2.2.3.50 Transferrin (Continuous)

The unadjusted and adjusted Model 1 analyses each revealed a significant overall group difference in the
mean levels of transferrin (Table 13-59(a,b): difference of means=3.1 mg/dl, p=0.044, for the unadjusted
analysis; difference of adjusted means=3.1 mg/dl, p=0.037, for the adjusted analysis). The adjusted mean
level of transferrin was higher for the Ranch Hands than for the Comparisons (246.2 mg/dl vs. 243.1
mg/dl). Stratifying by occupation uncovered a marginally significant group difference within the enlisted
groundcrew stratumn in both the unadjusted and adjusted analyses (Table 13-59(a,b): difference of
means=4.5 mg/dl, p=0.056, for the unadjusted analysis; difference of adjusted means=4.2 mg/dl, p=0.063,
for the adjusted analysis). The adjusted mean level of transferrin among Ranch Hand enlisted
groundcrew was 247.1 mg/d! versus 242.9 mg/dl among the Comparison enlisted groundcrew.

Table 13-59. Analysis of Transferrin (mg/dl) (Continuous)

(ayMODEL 1: -
“Otenpational o i
All Ranch Hand 859 252.7
Comparison 1,231 249.6
Officer Ranch Hand 340 250.0 1.6 -- 0510
: Comparison 490 2484
Enlisted Flyer  Ranch Hand 150 254.5 3.0 -- 0.439
Compariscon 185 251.5
Enlisted Ranch Hand 369 254.5 45— 0.056
Groundcrew Comparison 556 250.0

* Transformed from natural logarithm scale.

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

® P-value is based on difference of means on natural logarithm scale.
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Table 13-59. Analysls of Transferrin (Continuous) (mg/di) (Continued)

(h) MODEL 1: RANCH HANDS VS, COMPARISONS ADJUSTED

Dzifemnee rof Adj Mean_s B

¥ Category s ;_G_rou’p_ RN 1 Ad].Mean _ (955, C.I.)" i, _ - -p-Valy

All Ranch Hand 854 246.2 3.1-- 0.037
Comparison 1,229 243.1

Officer Ranch Hand 340 243.5 1.9 - 0.412
Comparison 489 241.6

Enlisted Flyer Ranch Hand 148 2479 31~ 0.404
Comparison 184 2448

Enlisted Groundcrew Ranch Hand 366 247.1 42 - 0.063

Comparison 556 242.9

Transformed from natural logarithm scale.
® Difference of means after transformation to original scale; confidence interval on difference of means not

presented because analysis was performed on natural logarithm scale.

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

(c)MODEL;zf 'RANC:K HANBS - INITIAL DIOXIN - UNADJUSTED_”_M”_ o

pValue

Tow IS8 Bls T 51s 0001 0,003 (0.005) 0.504
Medium 159 254.8 254 .8
_High 159 255.6 255.5

a '] ransformed from natural logarithm scale.
> Adjusted for percent body fat at the time of the blood measurement of dioxin.
“ Slope and standard error based on natural logarithm of transferrin versus log, (initial dioxin).

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

Initial Dioxin

Low 158 2476 T 0.014 T 20001 (0.006) 0.798
Medium 158 249.2
High 157 249.2

* Transformed from natural logarithm scale.
® Slope and standard error based on natural logarithm of transferrin versus log; (initial dioxin).

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