Table 13-23. Analysis of Lactic Dehydrogenase (Discrete) (Continued)

1987 Dloxm Category Snmmary Statistics - | . Analys:s Results forLog;(lQS‘? Dmx:n-l- 1)
D987 s “ “Number (%) | EstimatedRelative Risk  © _ R
CDiein i CHigh T @8%CLY ‘:ﬁ 'P-‘Vaiuef: o
Low 283 27 (9.5) 1 .00 (0.85,1. 17) 0.989
Medium 285 30 (10.5)
High 284 22 (1D

? Relative risk for a twofold increase in 1987 dioxin.

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

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

Anaiys;s' esitts for Log; (1987 Dioxi n+ 1)

G djuswdRelauve IR
Siml A95% CLY* T ‘p-Value

g7 0T (084 13T) | 0.892

? Relative risk for a ewofold increase in 1987 dioxin.

13.2.2.3.14 Cholesterol (Continuous)

‘The Model 1 unadjusted and adjusted analyses showed no significant association between group and
cholesterol (Table 13-24(a,b): p>0.14 for each analysis).

Table 13-24. Analysis of Cholesterol (mg/dl) (Continuous)

(a) MQBEL I RANCH HANI)S V8. CQMPARISONS IINADJUSTED

Occupan(mal _ 't_ferenee ofMeans R R ;
Categm-y ) }_ Gmup IESEURIN | B < Meant b (95% C'L)h L pealue®,
All Ranch Hand 8§59 2114 —.3 - 0.838
Comparison 1,231 2117
Officer Ranch Hand 340 206.2 -3.8 - 0.149
Comparison 490 210.0
Enlisted Flyer = Ranch Hand 150 2150 -1.3- 0.760
Comparison 185 216.3
Enlisted Ranch Hand 369 2147 3.0- 0.239
Groundcrew Comparison 5356 211.8

* 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 13-24. Analysis of Cholesterol (mg/di) (Continuous) (Continued)

{(b) MODEL 1: RANCH HANDS VS, CGMPARISONS ADJUSTED

_ Occupational . S " 7" Difference of Adj; Means

Category. ~ ° '-G_m“.p S n _A_di-ﬁM'e.an“ LS cLy | p-Value® :

All Ranch Hand 854 212.3 B -0.3 - 0.850
Comparison 1,229 2126

Officer Ranch Hand 340 206.6 ~3.8 -- 0.141
Comparison 489 2104

Enlisted Flyer = Ranch Hand 148 2153 -1.2 -- 0.781
Comparison 184 216.4

Entisted Ranch Hand 366 214.6 32-- 0.197

Groundcrew Comparison 556 211.4

2 Transformed from square root scale.

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

(c). MODELZ RANCH HANDS INITIAL DIOXIN UNADJUSTED

Imtxal Dmxm Category Summnry Statxsties '. SR B Analys:s Res_u_l_ts for Lﬂg; (Init:al li)imrin)b -
Imual])mxm L n'.._' o Mean® T Adg. Mé@lﬁ' a0 (sm, Error)‘ Bt p.'v,,[ue'
Low 158 2059 205.7 0.017 0.129 (0.046) 0.005
Medium 159 215.1 215.1
High 159 217.9 218.2

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

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

(d)lMDDEL 2:-RANCH HAND!

_—immx,mexm-wmsmnr:-':-i-'- e s
: Analysis Resu!ts for:Logs: (Initia! Dioxin}

Iuihal Ilioxin Category Summary Stati
: S - S A Shope g
Ini:ialniom R Lo ‘-i{?]. SR ey El;ror)" : p-Vaiue-- )
Low 158 0.044 0.083 (0.054) 0.122
Medium 158
High 157

2 Transformed from square root scale.
Slope and standard error based on square root of cholesterol versus logz (initial dioxin).

Note: Low = 27-63 ppt; Medium = >63-152 ppt; High = >152 ppt.
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Table 13-24, Analysis of Cholesterol (mg/dl) (Contlnuous) (Continued)

: (e) MODEL 3 RANCH HANI)S AND COMPARISONS BY: DIOXIN CA’I‘EGORY UNADJ US'I‘ED' B

3
|

‘Difference of Adj; hMean -

R ' ¥ R vs.Coml!ansons SIPEEPE
Diox;n Categury T Mean® .. Adj: Mean™ - {95% CX)" p~Value
Compar;son 1,194 211.7 211.7 '
Bag¢kground RH 376 209.4 208.8 29 0.183
Low RH 236 209.1 209.3 24 - 0.351
High RH 240 216.8 217.4 57 - 0.032
Low plus High RH 476 213.0 2134 1.7 -- 0.422

? Trénsformed 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

bec:a}use 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.

MODEL 3: R‘ANCH‘ ANDS AND- COMPARISONS BY DIOXIN CATEGORY- - ADJUS’I‘ED

| DioxinCuitegory”

ifference ofAdj Mean

vs Compansons i

o p'.valﬁe*. '

- g O5% CLP

Companson 1,193 2129

Bagkground RH 374 211.0 -1.9 - 0.392
Low RH 235 210.6 2.3 -- 0.389
High RH 238 217.3 44 - 0.115
Low pius High RH 473 214.0 L1 - 0.616

Trzinsformed from square root scale.

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

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

“:(g)__MGBELéI RANCH HANDS,- 1987 DIOXIN - ~UNADJUSTED ~

: ""Analysis Results for: Logz {1987 Dmxm +1)

1987 ])ioxm Categm'y S\!mmary Smtistics e

'-.'.-1987D10xm e TR .: BRI Menn LR (Std Erro . p-Value
Low . 283 210.9 0.008 0.077 (0.030) 0.009
Metlium 285 206.6
High 284 216.6

* Transformed from square root scale.

b Slqpe and standard error based on square root of cholcsterol versus log, (1987 dioxin + 1).
Note: Low = <7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt.
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. Table 13-24. Analysis of Cholesterol (mg/dl) (Continuous) (Continued)

()

(h)MODEL4 RANCH HANDS - 1987 DIOXIN~ADJUSTED .~ % - - 0
1987 Dwxanategory Summary Statnstics BEE T Anaiysns Resnlts for Log,-, (1987.Dioxin + 1)
1987 R L o .: T Adjusted Slope . SR
Dioxin' . m. o Adj Mean IR R L (St Error)® . paValue
Low 283 2149 0.023 0.046 (0.034) 0.178
Medium 283 200.6
High 281 216.8

Transformed from square root scale.
Slope and standard error based on square root of cholesterol versus logy (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 positive association between initial dioxin and
cholesterol (Table 13-24(c): slope=0.129, p=0.005). After covariate adjustment, the relation became
nonsignificant (Table 13-24(d): p=0.122).

A significant difference between Ranch Hands in the high dioxin category and Comparisons was found in
the unadjusted Model 3 analysis of cholesterol (Table 13-24(e): difference of means=>5.7 mg/dl,
p=0.032). The adjusted analysis revealed no significant contrasts (Table 13-24(f): p>0.11 for each
contrast).

Model 4 unadjusted analysis results showed a significant association between 1987 dioxin and cholesterol
( ) in its continuous form (Table 13-24(g): slope=0.077, p=0.009). The adjusted analysis results were
nonsignificant (Table 13-24(h): p=0.178).

13.2.2.3.15 Cholesterol (Discrete)

No significant difference between Ranch Hands and Comparisons was revealed in either the unadjusted or
adjusted Model 1 analysis of cholesterol (Table 13-25(a,b): p>0.16 for each contrast).

Table 13-25. Analysis of Cholesterol (Discrete)
' _{ai):M‘OD;EL 1: RANCH HANDS Vs, COMPARISONS wUNADJUSTED

Est Relatwe R;sk'_. A

Oceupational . © T e Numher (%) O N AT

o Category - '.".ZG""‘-PP"'.-. . o Highes oo @8%CLy - L p-Value:

All " Ranch Hand 859 130 (15.1) 103 (0.81,1.31) 0.826
Comparison 1,231 182 (14.8)

Officer Ranch Hand 340 39 (11.5) 0.80(0.53,1.22) 0.310
Comparison 490 68 (13.9)

Enlisted Flyer ~ Ranch Hand 150 22(14.7) 0.96 (0.53,1.77) 0.905
Comparison 185 28 (15.1)

Enlisted Ranch Hand 369 69 (18.7) 1.26 (0.89,1.78) 0.198

CGroundcrew Comparison 556 86 (15.5)
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Tahie 13-25. Analysls of Cholesterol (Discrete) (Continued)

(b) MODEL 1: RANCH’}IANDSZYS;;.C{)MP,ARISONS ~ADJUSTED =~ "~ . .

B B TR D PRI A L S _ Adjustedkeiaaveklsk R N
. Occupational Category. = .. T (95%, C.L) . pValue
All 1. 04 (0.82,1.34) ' 0.726
Officer 0.80 (0.53,1.23) 0.312
Enllisted Flyer 1.00 (0.54,1.83) 0.993
Enlisted Groundcrew 1.28 (0.90,1.82) 0.167
|
_.'_(c}ZMODELZ RANGH HANDS INITiAL DIGXIN UNADJUSTED TR :-;' i g.; e
R Initlal Dwxm Categery Summry Stahsties -__fiz_?! _ Anatysis Resu!tb for Logz (lmtial D:oxm}': L
lmtial e ST < Numiber: (%) - J " “Estimated Relative Risk S N
_ _l_)iqu n Lo High o oo @8RGy p-Vglue .
Low 158 19 (12.0) 1.21 (1.01,1.45) 0.036
Medium 159 31 (19.5)
High 159 32 (20.1)

Ad]iusted 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_)-MOlEL 2: RANCH HANDS INITIAL DIOXIN ADJUSTED

i3 ' 23 (0.99.1.55) 0.062

* Relative risk for a twofold increase in initial dioxin.

.| Digxin Catégo ?;f:(95%_.c_x.)"° S

Compm1son 1,194 177 (14.8)

Background RH 376 48 (12.8) 0.80 (0.56,1.12) 0.195
Low RH 236 34 (14.4) 0.98 (0.66,1.46) 0.915
High RH 240 48 (20.0) 1.51 (1.06,2.16) 0.023
Low plus High RH 476 82 (17.2) 1.22 (0.91,1.63) 0.183

: Re‘atlve risk and confidence interval relative to Comparisons.

" Adjusted for percent body fat at the time of the blood measurement of dioxin.
Note RH = Ranch Hand.

i 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 13-25. Analysis of Cholesterol (Discrete) {(Continued)

® MODEL 3 RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY - ADJUSTED

DU T Adjusted Relative Rlsk L .
o ;D_;iox:nCategpry, T S (PS%CI) P 'p-V_alne '
Comparison 1,193 ' '
Background RH 374 0.85 {0.60,1.21) 0.379
Low RH 235 1.01 (0.68,1.51) 0.964
High RH 238 1.41 (0.97,2.04) 0.071
Low plus High RH 473 1.19 (0.89,1.60) 0.240

* 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.

(8)MGDEL4 RANCH HANDS ~ 1987 DIOXIN -~ UNADJUSIED BN

1987 Dioxin’ Cntegory Snmmary Swﬁsﬁw e
_1_987 " L _umber{%) EsnmalaedRelanveRisk i
CCiDiexia oA e High SRR o8 R p—anue
Low 283 40 (14.1) 1.15 (1.02,1.30) 0.025
Medium 285 32 (11.2)
High 284 58 (20.4)

* 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 T {08 (0.95.1.34) 0312

? Relative risk for a twofold increase in 1987 dioxin.

The unadjusted Model 2 analysis found a significant association between cholesterol and initial dioxin
(Table 13-25(c): Est. RR=1.21, p=0.036). Similarly, the adjusted Model 2 analysis was marginally
significant (Table 13-25(d): Adj. RR=1.23, p=0.062). The percentages of participants with high
cholesterol levels in the low, medium, and high initial dioxin categories were 12.0, 19.5, and 20.1,
respectively.

The Model 3 unadjusted analysis of cholesterol revealed a significant difference between Ranch Hands in
the high dioxin category and Comparisons (Tabie 13-25(e): Est. RR=1.51, p=0.023) and a marginally
significant difference in the adjusted analysis (Table 13-25(f): Adj. RR=1.41, p=0.071). The percentage
of Ranch Hands in the high dioxin category was 20.0 versus 14.8 in the Comparison category.

The Model 4 unadjusted analysis showed a significant relation between 1987 dioxin and cholesterol level
(Table 13-25(g): Est. RR=1.15, p=0.025). After adjusting for covariates, the results became
nonsignificant (Table 13-25(h): p=0.312).

13-79




) 3.2;.2.3.1 6 HDL Cholesterol (Continuous)

The unadjusted Model [ analysis of HDL cholesterol showed no group difference between Ranch Hands
and:Comparisons (Table 13-26(a): p=0.24 for each analysis). Although the adjusted analysis showed no
overall group difference, stratifying by occupation revealed a marginally significant difference between
Ranch Hands and Comparisons among the enlisted flyer stratum (Table 13-26(b): difference of
means=2.29 mg/dl, p=0.078). The adjusted mean HDL cholesterol level for enlisted flyers in the Ranch
Harnd group was 47.56 mg/dl versus 45.28 mg/di for the enlisted flyers in the Comparison group. Models
2 and 3 unadjusted and adjusted analyses showed no significant relations between dioxin and HDL
cholesterol (Table 13-26(c—f): p>0.13 for each analysis).

The unadjusted Mode! 4 analysis revealed a significant association between 1987 dioxin and HDL
cholesterol (Table 13-26(g): slope=—0.023, p<0.001). Similarly, the adjusted Model 4 analysis results
wer¢ significant (Table 13-26(h): adjusted slope=-0.014, p=0.037). Both analyses showed a decrease in
HDL cholesterol levels as 1987 dioxin increased. The adjusted mean HDL cholesterol levels were 4922
mg/dl, 46.80 mg/dl, and 46.31 mg/dl in the low, medium, and high 1987 dioxin categories, respectively.

Tab;ie 13-26. Analysis of HDL Cholesterol (mg/dl) (Continuous)

(=) MODEL 1: RANCH HANDS VS. COMPARISONS -~ UNADJUSTED
Ofcupationad ;o 0T T T 7 Difference of Means. - Lo
_ Category ~ - Growp .. " om o Mean* 0 @S%CIYT T piValuet
All; Ranch Hand 858 44.97 ' 0.13 - 0.805
: Comparison 1,230 44.84
Officer Ranch Hand 340 46.64 -0.04 -- 0.965
Comparison 489 46.68
Enlisted Flyer =~ Ranch Hand 149 45.07 1.49 -- 0.240
Comparison 185 43.58
Enljsted Ranch Hand 369 43.44 —0.25 - 0.739
Grdundcrew Comparison 556 43.69

* Transformed from natural logarithm scale.

® Difference of means after transformation to original scale; confidence interval on difference of means not
prese¢nted because analysis was performed on natural logarithm scale,

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

| - - — - iy o — -
) MODEL T: RANCH HANDS VS. COMPARISONS - ADJUSTED

Categm Ll Greupt R R | .:M@n‘x i _._5(95% C,I.)" S peValuet

All’ Ranch Hand 853 47.08 0.28 -- 0.600

; Comparison 1,228 46.81
Offjcer Ranch Hand 340 48.76 ~0.10 -~ 0.907

Comparison 488 48.86
Enljsted Flyer = Ranch Hand 147 47.56 2.29 -- 0.078

i Comparison 184 45.28
Enlisted Ranch Hand 366 45.68 —0.13 - 0.866
Grounderew Comparison 556 45.81

* Transformed from natural logarithm scale,

® Difference of means after transformation to original scale; confidence interval on difference of means not
presénted 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 13-26. Analysis of HDL Cholesterol (mg/dl) (Continuous) (Continued)

S MODEL2 RANCH HANDS - INTTTAL DIOXIN ~ UNADJUSTED - - - oo e

 Initial Dioxin Category SnmmaryStatxsucs AU S Anaiysrs Rwdts For Log; (Imual Dioxin)"
Iniua] D:oxm GRRRN "'n'.j 3-: _ '”-_'.Mwn-'_- - Adj. M o ofe R (Std Error)‘ s _p-'V:aIue.*.‘..'-'- .
Low 157 45.03 44.73 0.053 ~0.009 (0.009) 0.312
Medium 159 43.33 43.30
High 159 43.32 43.64

? 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 HDL. cholesterol versus log; (initial dioxin).

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

(d) MODEL 2 RANCHHANDS INITIAL DIOXIN ADJUSTED

o Imtml Dmxm Category Summary S!atisucs - 'Z - Analys:s Results for Lag, (Initial Dmxm)
- e --f?iz? e Ady Slope '-'j': e |
Initlal Dmxln BRD _:_;.n.':-' Ad; Mean e e '-Rz._" R ¢ 5 Erml’)b Pl !"vah’e :
Low 157 46.09 0.132 0.005 (0.010) 0.625
Medium 158 44.96
High 157 46.38

Transformed from natural logarithm scale.
* Slope and standard error based on natural logarithm of HDL. cholesterol 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 CA'I‘EGORY UNADJUSTED

- '53??!0#?:{-&5’:&6:'&'1 T meant T Ad Mea

: L S C(95% CLYF
Comparison 1,193 44.75 44.79
Background RH 376 46.34 45.54 0.75 - 0.269
Low RH 235 4498 45.23 0.44 -- 0.585
High RH 240 42.83 43.58 -1.21 - 0.130
Low plus High RH 475 43.88 44.39 =0.40 -- 0.519

. 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 scaie.
4 P-value is based on difference of means on natural logarithm scale.
Note: RH = Ranch Hand.
Comparison: 1987 Dioxin < 10 ppt.
Background (Ranch Hand): 1987 Dioxin < 10 ppt.
Low (Ranch Hand): 1987 Dioxin > 10 ppt, 10 ppt < Initial Dioxin < 94 ppt.
High (Ranch Hand): 1987 Dioxin > 10 ppt, Initial Dioxin > 94 ppt.
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Table 13-26. Analysls of HDL Cholesterol (mg/dl) (Continuous) (Continued)

i) KODEL 3 RANCH HANDS AND: COMPARISONS BY DIOXI'N CATEGORY ADJUSTED
B . SR : _ thferenceoqu; Mean '

: .,-i-,: C U R PN o YE Comparisons oy TR

. -'.Dio;;inic;atzgery TR I Adj, Mean® C@SHCLE p-Valye®
Comparison 1,192 46.77 ' o
Bagkground RH 374 47.11 034 .- 0.628
Low RH 234 47.10 0.33 - 0.687
High RH 238 46.77 0.00 -- 0.999
Low plus High RH 472 46.93 0.16 -- 0.795

A Trqnsformed from natural logarithm scale.

® Difference of means after transformation to original scale; confidence interval on difference of means not presented
becahse 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.
| Hngh (Ranch Hand): 1987 Dioxin > 10 ppt, Initial Dioxin > 94 ppt.

- (g'}'

_MODEL 4: RANCH HANBS - ;198’7 BIOXIN UNADJ USTED

1987 Dioxin’ {L‘amgory Summary Statistics

"-Auaiysas Rﬁults Tor ng, (1987 Dmxin +1)

WDaoxm EADRRE A R Mg R (Sui Error) : p-_ann's .
Low 283 47.12 0.016 -0.023 (0.006) <0.001
Medlium 284 44.60
High 284 4323

2 Tremsformed from natural logarithm scale.

b Slope and standard error based on natural logarithm of HDL cholesterol versus log, (1987 dioxin + 1).

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

@)

-MODEL 4 : ‘RANCH HANDS - 31987 DI{)XIN ABJUSTED‘

Agnlysis Resnlts foang; (I!PS"I_, ‘o:tin ¥ 1) K

e 1987

Low 283 0.081 —0.014 (0, 007) 0 037
Medlum 282
_E_igh 281

2 Transformed from natural logarithm scale.

b Slope and standard error based on natural logarithm of HDL cholesterol versus logz (1987 dioxin + 1),

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

13.2.2.3.17 HDL Cholesterol (Discrete)

All Model 1 analyses of HDL cholesterol in its discrete form were nonsignificant (Table 13-27(a,b):

p>0.!42 for each analysis).
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The association between initial dioxin and HDL cholesterol examined in the unadjusted Model 2 analysis
revealed nonsignificant results (Table 13-27(c): p=0.249). After adjusting for covariates, a significant
association was shown (Table 13-27(d): Adj. RR=0.72, p=0.029). The percentages of low HDL
cholesterol levels in the low, medium, and high initial dioxin categories were 8.3, 10.1, and 5.7,
respectively.

Table 13-27. Analysis of HDL Cholesterol (Discrete)

(a) MODEL 1 RANCH HANDS VS, COMPARISONS UNADJUSTED

S A Number(%) sty Relaﬁvemskff:.--.;:-: '

' Occupatioml . Ll S
- Category = - Gromp - © 1 o TLow:.o (95%.CL) .0 v . pValge -
All Ranch Hand 858 71 (8.3) Li4 (0.83,1.58) 0.421
Comparison 1,230 92 (7.3)
Officer Ranch Hand 340 19 (5.6) 1.15 (0.62,2.13) 0.664
Comparison 489 24 (4.9
Enlisted Flyer = Ranch Hand 149 16 (10.7) 1.12 (0.55,2.27) 0.762
Comparison 185 18 (9.7)
Enlisted Ranch Hand 369 36 (9.8) 1.14 (0.73,1.80) 0.561
Groundcrew Comparison 556 48 (8.7)

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

Oecnpanonal Category DA LR P R
All L 13 (0 81 1 57) 0.473
Officer 1.15 (0.62,2.15) 0.650
Enlisted Flyer 0.98 (0.47,2.04) 0.957
Enlisted Groundcrew 1.18 (0.74,1.87) 0.483
:;.{c) MODEL 2 RANCH HANDS INITIAL DIOXIN UNABJUSTED

ysis esu!ts forLogg(lmtial Dloxin)' e

o Nnmber (%)

Estimated: Re!anvekask' S

UliDioxin ¢ Cow el s S ";p-Va_!_t._ié o
Low 1363 0.86 (0.66,1.12) 0.249
Medium 16 (10.1)

_High 9 (5.7)

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

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

(d) MODEL 2: RANCH HANDS INITIAL DIOX]N ADIUSTED

e Ana!ys:stnlts forLog; (Imtmleoxzn)
T Ad,lustedkeiat_: :__Rlsk

L pValue

a7 073 (0.53.098) 0.029

 Relative risk for a twofold increase in initial dioxin.
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) Table 13-27. Analysis of HDL Cholesterol (Discrete) (Continued)

(e)| MODEL 3 RANCH HANDS AND COMPARISONS BY DlOXIN CATEGORY -~ U‘NADJUSTED

L N o Number (%) EsL Relative Risk . _
Dnoxm Category o o, j- : CLow o _ (95% C l )"" ' -:' o e p»«V_alue

Coh'lparlson 1,193 88 (7.4) '

Background RH 376 33 (8.8) 1.35 (0.88,2.05) 0.170
Low RH 235 19 (8.1) 1.07 (0.64,1.80) 0.798
High RH 240 19(7.9) 0.98 (0.58,1.65) 0.937
Low plus High RH 475 38 (8.0) 1.02 (0.69,1.53) 3.910
Re’atwe risk and confidence interval relative to Comparisons.

b Aq]usted for percent body fat at the time of the blood measurement of dioxin.

N oté

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. !)iOXIN CATEGORY ~ 'A!)JUSTED

L o TR SR Ad}mdm‘,laﬁve Risk' T

. Dinxm Category L TR OS% CL* S -_;‘i;-r:"i"pW;ilue :
Cormparison 1,192 '
Badkground RH 374 1.57 (1.00,2.45) 0.049
Low RH 234 1.09 (0.64,1.84) 0.761
High RH 238 0.80 (0.47,1.37) 0.416
Low plus High RH 472 0.93 (0.62,1.40) 0.731

* 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) M(E)i)EL %:.RANCHHANDS 1987 D!OXIN {INABJUSTED

~ 1987 Dmxiu Category Summary Staﬁsﬁcs H g Analysis Resuits for- Log, (198‘7 i)ioxin + 1)
L AOBT r : L ﬁsﬁmmmmw Rigk - B
a D;oxm e e T e (989 G RN
Low 283 23 (8.1) 0.92 (0.73,1.09) ' 0.349
Medium 284 27 (9.5)
High 284 21(7.4)
* 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)MﬁDELé. RANCH HANDS 1987!)102(11\1 AD.IUSTED DR e

‘A'djustedRelaﬁVERlsl.i T
SOSBCLY. . e pValge

w6 | 0.82 (0.68,008) 0.029

A Relzii

tive risk for a twofold increase in 1987 dioxin.
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The unadjusted Model 3 analysis of HDL cholesterol did not show any of the Ranch Hand categories to
be significantly different from the Comparison group (Table 13-27(e): p=0.17 for all contrasts). In the
adjusted analysis, a significant difference between Comparisons and Ranch Hands in the background
dioxin category was revealed (Table 13-27(f): Adj. RR=1.57, p=0.049). The percentage of low HDL
cholesterol values among Ranch Hands in the background dioxin category was 8.8 percent versus 7.4
percent for Comparisons.

The unadjusted Model 4 analysis showed nonsignificant results (Table 13-27(g): p=0.349). After
covariate adjustiment, a significant inverse relation between HDL cholesterol and 1987 dioxin level was
shown (Table 13-27(h): Adj. RR=0.82, p=0.029). The percentages of low HDL cholesterol values in the
low, medium, and high 1987 dioxin categories were 8.1, 9.5, and 7.4, respectively.

13.2.2.3.18 Cholesterol-HDL Ratio (Continuous)

The unadjusted Model 1 analysis of the cholesterol-HDL ratio did not disclose a significant difference
between Ranch Hands and Comparisons (Table 13-28(a): p>0.15 for all contrasts). The adjusted analysis
showed no significant difference between Ranch Hands and Comparisons combined across all
occupations. Stratifying the analysis by occupation revealed a marginally significant group difference for
the enlisted flyers (Table 13-28(b): difference of adjusted means=-0.27, p=0.051). Within the enlisted
flyer stratum, the mean cholesterol-HDL ratio was lower for the Ranch Hands than for the Comparisons
(4.49 versus 4.76).

Table 13-28. Analysis of Cholesterol-HDL Ratio (Continuous)

All Ranch Hand 858 ~0.02 -- 0.723
_ Comparison 1,230 4.68

Officer Ranch Hand 340 4.39 -0.07 -- 0.425
. Comparison 489 4.46

Enlisted Flyer  Ranch Hand 149 4.72 -0.21 -- 0.155
Comparison 185 4.93

Enlisted Ranch Hand 369 490 0.10 -- 0.282
Groundcrew Comparison 556 4.81

? Transformed from natural logarithm scale.

b 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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Tablle 13-28. Analysis of Cholesterol-HDL Ratio (Continuous) (Continued)

j(b) MODEL 1. RANCH HANDS VS. COMPARISONS ADJUSTED

g Ompational . T PN DxffemnceofAdJ Mea:_rs RTINS
. (Category . .,_;Gmup 0 T A Mean® 95%CLY . pValue®
All Ranch Hand 853 4.48 .03 -- 0546
Comparison 1,228 4.51
Officer Ranch Hand 340 4.21 —0.06 -- 0.446
| Comparison 488 4.27
Enljsted Flyer ~ Ranch Hand 147 449 -0.27 -- 0.051
f Comparison 184 4.76
Enljsted Ranch Hand 366 4.67 0.08 — 0.316
: Grqundcrew Comparison 556 4.58

@ Transformed from natural logarithm scale.

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

' -(c)’MODEL 2% RANCH HANDS INITIAL DIOXIN UNADJUSTED .....

lmtiai Dmmn Category Summary Statishcs

Analysrs Rwults for Logz (lmtml Diﬁxin)" L

':ﬁ-' S 5 AT e R
Iniha.lDioxin n R '::M Aa; Mean“’ ; *R” St Egreor)“ : .:poYalue

Low 157 57 4,55 0.055 0.028 (0.009) 0.003

Medium 159 4.92 4,93

_}ggh 159 4.99 4.96

Tr sformed from natural logarithm scale.

® Adjusted for percent body fat at the time of the blood measurement of dioxin.
S]obe and standard error based on natural logarithm of cholesterol-HDL ratio versus log, (initial dioxin).

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

W Monmm.. 'RANCH HANDS ~INITIAL DIOXIN-~ ADJUS’I‘ED

o Initial Dioﬁm Cabegory Summary Slahstms ysis;R _ults for Loga (Iniual })mxm)
_ Coennire e Ad, Slope .
In'ltia!moxm : '._--‘ni - Ad; Mean C R (SuErron)® vaalue -
Low 157 4.49 0.118 0.007 (0.011) - 0.499
Medium 158 4,77
Higp 157 4.66

* Transformed from natural logarithm scale.

b Slope and standard error based on natural logarithm of cholesterol-HDL ratio versus log, (initial dioxin),
Note: Low = 27~63 ppt; Medium = >63-152 ppt; High = >152 ppt.
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Tabie 13-28. Analysis of Cholesteroi-HDL Ratio (Continuous) (Continued)

(e) MODEL 3: RANCH HANDS AND COMPARISONS BY. DIOXIN CATEGORY ~UNADJUSTED °

° S _ D1ﬂ'erence ofAdJ Mean o
TN T T S A I s, Comparisons .
_“Dioxin Category o o Mean® o AdjsMean® 0 (98%CLY . p-Value?

Comparison 1,193 469 4.69

Background RH 376 4.49 4.55 —0.14 - 0.068
Low RH 235 4.60 4.58 =011 - 0.220
High RH 240 5.02 4.95 0.26 -- 0.005
Low plus High RH 475 4.81 4.76 0.07 -- 0.282

* Transformed from natural logarithm scale.
b 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.

-(f) MODEL 3: RANCH HANDS' AND COMPARISONS BY DIOXIN CA‘I'EGORY - ADJUSTEI)

Difference of Adj: Mean: .
vs.compansons R IR

- ne '
Comparison 1,192 4.52
Background RH 374 4.45 —0.07 -- 0.352
Low RH 234 4.43 —0.09 - 0.289
High RH 238 461 0.09 -- 0.290
Low plus High RH 472 4.52 0.00 -- 0.978

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

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

1987 Bloxm Category Summary Statlstics BRI Ana!ysis Results for Logz (1987 Dioxm +1)
o : s SRR L U P . AdjustedSlope -
1987 Dloxm DR R fMean"._ o -~ {Std, Error)® - : p-Value_
Low 283 4.44 0.033 (0'.00’7) <0.001
Medium 284 4.59
_High 284 4.97

? Transformed from natural logarithm scale.
> Slope and standard error based on natural logarithm of cholesterol-HDL ratio versus log, (1987 dioxin + 1).

Note: Low = <7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt.
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Table 13-28. Analysis of Choiesterol-HDL Ratlo (Continuous) (Continued)

s
e

{h) MODEL 4' RANCHHANDS 19‘8’? DIOXIN ADJUSTED _ L PR
1987 Dmxm Category Summary Staﬂstxcs N N Anaiysis Results for: [A}g, (1987 !)mxm* 1)

_ ..'1987 SRR IS bt AdjustedSlge
< UDioxip o .f_-ii'i*-- SR Ad,] Mﬂm (Std. Error)®. p-Value
Low 283 4.34 0.021 (0.007) 0.006
Medium 282 4.44
High 281 4,65

a Transformed from natural logarithm scale.
Sl(jpe and standard error based on natural logarithm of cholesterol-HDL ratio versus log; (1987 dioxin + 1).

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

A s1gmf1cant association between initial dioxin and the cholesterol-HDL ratio was seen in the Model 2
unaqi_]ustcd analysis (Table 13-28(c): slope=0.028, p=0.003). The adjusted analysis results were
non$1gmﬁcant (Table 13-28(d): p=0.499).

The.unadjustcd Model 3 analysis revealed significant differences between Ranch Hands in the
background category and Comparisons, as well as between Ranch Hands in the high dioxin category and
‘Coniparisons (Table 13-28(e): difference of means=—0. 14, p=0.068; difference of means=0.26, p=0.005,
respectively). The adjusted Model 3 analysis did not show any of the Ranch Hand categories to be
51gnlﬁcantly different from the Comparison group (Table 13-28(f): p>0.28 for each analysis).

Both the unadjusted and adjusted Model 4 analyses revealed significant positive associations between
1987 dioxin and the cholesterol-HDL ratio (Table 13-28(g,h): slope=0.033, p<0.001, for unadjusted
analb/s:s, adjusted slope=0.021, p=0.006, for adjusted analysis). The mean cholesterol-HDL ratio values
after covariate adjustment in the low, medium, and high 1987 dioxin categories were 4.34, 4.44, and 4.65,
resphctlvely

13. 25.2.3. 19 Cholesterol-HDL Ratio (Discrete)

The junadjusted Model 1 analysis of the cholesterol-HDL ratio in its dichotomized form did not reveal a
significant difference between Ranch Hands and Comparisons overall or stratified by occupation (Table
13- 29(a) p>0.13 for all unadjusted contrasts). No significant overall group difference was found
between all Ranch Hands and Comparisons in the adjusted analysis. After stratifying the adjusted
analysis by occupation, a marginally significant group difference among the enlisted flyers was revealed
(Tab]e 13-29(b): Adj. RR=0.67, p=0.075). The percentage of Ranch Hand enlisted flyers with high
cholpsterol -HDL ratios was 38.9 percent versus 47.0 percent for Comparison enlisted flyers.
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Table 13-29. Analysis of Cholesterol-HDL Ratio {Discrete)

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

Oocupatlonal ST R o Numher (%) :.Est. Reiaave Rlsk : EEREE N
‘Category ' Gmup ool .. High' - L Os% Gy " p-Vakue -

All Ranch Hand 858 356 (41.5) 1.02(0.85,1.22) 0.843
Comparison 1,230 3065 ¢41.1)

Officer Ranch Hand 340 114 (33.5) 1.08 (0.80,1.45) 0.623
Comparison 489 156 (31.9)

Enlisted Fiyer  Ranch Hand 149 58 (38.9) 0.72 (0.46,1.11) 0.138
Comparison 185 87 (47.0)

Enlisted Ranch Hand 369 184 (49.9) 1.12 (0.86,1.45) 0414

Groundcrew Comparison 356 262 (47.1)

(h) MODEL 1 RANCH HANDS VS. COMPARISONS ADJUSTED

' : Adjustedltelative R.lsk T
Occupati_qpali_(;ategory : 95% C.L). p-Value
All 1.01 (0.85,1.22) 0.878
Officer 1.09 (0.81,1.47) 0.563
Enlisted Flyer 0.67 (0.43,1.04) 0.075
Enlisted Groundcrew 1.11 (0.85,1.45) 0.436

() MODEL 2:. RANCH HA.NDS INITIAL DIOXW UNADJUSTED

“Initind Dloxm Category Summry Statistics 7 Analysis Results for. Log; (Initial Dioxm)‘ s
Initlal A R Number(%) i Estimated Refative Risk T e
: Dio_xm Cme .. High- - S AR G p-Vulue - _
Tow 157 54 (34.4) 7350 .09,1.45) 0.002 ‘
Medium 159 77 (48.4)
_High 159 85 (53.5)

Ad_]usted for percent body fat at the time of the blood measurement of dioxin,

® Relative risk for a twofold increase in initial dioxin,

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

{d) MOI)EL 2* RANCH HANDS .-"-:INITIAL DIOX{N - ADJUSTED

Analysns Resuits

for. Lng; (Imtml !)noxi!l)

PR _ ,:A_«ﬁusted RelauveRi_.sk LR
B T A RCER N (95%01}' - Sy “peyalu
472 ' 1.08 (0.91,1.28) 0.378

* Relative risk for a twofold increase in initial dioxin.
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Tab'le 13-29. Analysls of Cholesterol-HDL Ratio (Discrete) {Continued)

(e). WODEL 3 RANCH HANBS AND COMPARISONS BY D{OXIN CATEGORY - UNADJUSTED 5 )
o SR Number (%) o Est.Relauve Risk L

o ‘Dioxm Category A T CHighoo o @S®CL)t _p-Valu'e

Co:hparlson 1,193 492 41.2)

Background RH 376 136 (36.2) (.88 (0.69,1.13) 0.321

Low RH 235 86 (36.6) (.80 (0.60,1.07) 0.135

High RH 240 130 (54.2) 1.57 (1.18,2.08) 0.002

Low plus High RH 475 216 (45.5) 1.12 (0.90,1.40) 0.295

: Relauve risk and confidence interval relative to Comparisons.
AdjllSth for percent body fat at the time of the blood measurement of dioxin.

Note; RH = Ranch Hand.

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

: (f_)-MGDEL 3 RANCH HANDS AND COMPARISONS BY BIOXIN CATEGORY - ADJUSTED '

g SIS Ad;ustedRelaﬁveRisk - '

: Diomeategmy - om0 95% CIL) ¢ ' _ .p—Ya_lue I
Comparison 1,192
Background RH 374 1.00 (0.77,1.28) 0.982
Low RH 234 0.83 (0.61,1.12) 0.221
High RH 238 1.26 (0.93,1.69) 0.133 ! )
Low plus High RH 472 1.02 (0.82,1.28) 0.849

* Relgtive risk and confidence interval relative to Comparisons,
Notei RH = Ranch Hand.

+ Comparison: 1987 Dioxin < 10 ppt.

. Background (Ranch Hand): 1987 Dioxin < 10 ppt.
i 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)t MODEL 4:. RANCH HANDS - 1987 DIOXIN UNADJUST ED

171987 D;oxin Categnry Summary Statistics . . _' ‘Analysis Results for Log, (1987 Dmxm+l)
1987 . e Nnmber(%) Estimated Relative Risk
Diodn e ggh 0 essedy o Valoe: L
Low ' 283 104 (36.7) T 122 (L1, .34) <0.001
Medium 284 98 (34.5)
_High 284 150 (52.8)

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.
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Table 13-29. Analysis of Cholesterol-HDL Ratio (Discrete) (Continued)

Analysss Resulls for Logz (1987 Dioxin + 1)

I IR LSS Adéusmdkeiativemsk S
L R 2 (95% CLY R - p+Value
846 1.13 (1.01,1.26) 0.025

? Relative risk for a twofold increase in 1987 dioxin.

A significant positive association between the cholesterol-HDL ratio and initial dioxin was shown in the
unadjusted Model 2 analysis (Table 13-29(c): Est. RR=1.25, p=0.002). After adjustment for covariates,
the analysis results were nonsignificant (Table 13-29(d): p=0.378).

The Model 3 unadjusted analysis of the cholesterol-HDL ratio revealed a significant difference between
Ranch Hands in the high dioxin category and Comparisons (Table 13-29(e): Est. RR=1.57, p=0.002). All
contrasts between the Ranch Hand categories and Comparisons were nonsignificant in the adjusted
analysis (Table 13-29(f): p>0.13 for each contrast).

The unadjusted and adjusted Model 4 analyses each revealed a significant relation between 1987 dioxin
and cholesterol-HDL ratio (Table 13-29(g,h): Est. RR=1.22, p<0.001, for the unadjusted analysis; Adj.
RR=1.13, p=0.025, for the adjusted analysis). The percentages of participants with high cholesterol-HDL
ratios in the low, medium, and high 1987 dioxin categories were 36.7, 34.5, and 52.8, respectively.

13.2.2.3.20 Triglycerides (Continuous)

No significant associations with dioxin were shown in all Model 1 and 2 analyses (Table 13-30(a-d):
p>0.10 for each analysis).

The unadjusted Model 3 analysis showed a significant difference 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 13-30(e): difference of means=20.1 mg/dl, p<0.001; difference of
means=9.4 mg/dl, p=0.023, respectively).

Table 13-30. Analysis of Triglycerides (mg/dl) (Continuous)

(1!} M()DEL 1' ,RA,NCH HANDS VS. COMPARISONS UNADJUSTED

an Raiz;-h Ha'nd' 858 1223 0.539
Comparison 1,231 126.7

Officer Ranch Hand 339 114.9 32 - 0.523
Comparison 490 111.7

Enlisted Flyer  Ranch Hand 150 123.9 —13.8 - 0.122
Comparison 185 137.7

Enlisted Ranch Hand 369 1300 6.4 -- 0.230

Groundcrew Comparison 556 123.6

”I ransformed from natural logarithm scale.

> Difference of means after transformation to original scale; confidence interval on difference of means not
presented because analysis was performed on natural logarithm scale.
¢ P-value is based on difference of means on natural logarithm scale.
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Tab.'e 13-30. Analysis of Triglycerides (mg/dl) (Continuous) (Continued)

C)
{b) MODEL 1: RANCH HANDS VS. COMPARISONS AI}JUSTED _ e — ‘
_ Occupational . T B Dxi‘ferenceofAtll Means. 0T ’
Category '._.Gr-pnp : Coom o Ad; Mean R ) CL" ' pVlaet
All! ~ Ranch Hand 853 107.4 1.8-- 0.546
Comparison 1,229 105.6
Officer Ranch Hand 339 100.3 3.2-- 0.458
Comparison 489 97.1
Enlisted Flyer ~ Ranch Hand 148 107.0 ~124 0.109
: Comparison 184 119.5
Enlisted Ranch Hand 366 110.5 53— 0.239 3
Groundcrew Comparison 356 105.2 ‘
Transformed from natural logarithm scale.
® Ditfference of means after transformation to original scale; confidence interval on difference of means not
pres¢nted because analysis was performed on natural logarithm scale.
¢ P-value is based on difference of means on natural logarithin scale.
{c) MODEL2 RANCH HANDS INITIAL DIOXIN UNADJUSTED G ERTREI
s Initml Daoxin Catggory Snmmary Statistics " ' Analysus R&sults for Log; (Imtual D:oxin)" S
w ;-'* R Slope o f E e
xninal i)mxin S men s Mean® o Adj Mean®™ ..n’-'::' Y Emr}" REl -'-p-wue-
Low 158 117.3 118.6 0.025 0033 (0.023) 0.140
Medium 159 141.9 142.0
High 159 141.0 139.4 )
Trapsformed from natural logarithm scale. o

Adjusted for percent body fat at the time of the blood measurement of dioxin.
¢ Slope and standard error based on natural logarithm of triglycerides versus log, (initial dioxin).
Note; Low = 27-63 ppt; Medium = >63-152 ppt; High = >152 ppt.
|
“(dy MQDEL_?, '

,_RANCH HANDS ~ INITIAL DIOXIN = ADJUSTED

Adj Siope

' ;.qﬁalmoxm'_ (Std.Error)" p~Vs!ue
Low ' 0.055 0.006 (0.027) 0.830
Medium

_High

Trahsformed from natural logarithm scale.
Slope and standard error based on natural logarithm of triglycerides versus log; (initial dioxin).

Note! Low = 27-63 ppt; Medium = >63-152 ppt; High = >152 ppt.
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o Table 13-30. Analysils of Trigiycerides (mg/di) (Continuous) (Continued)

(e) MODEL 3 RANCH HANDS AND COMPARISONS BY: DIOXIN CATEGORY wUNADJUSTED
Dlﬂ’erence ot Adj. Mean Lo U

S e L T e T e e ‘o ovgeComparisons . CoL
" Dioxin Category - A - Mean® Cor Adj. Mmlh . {959% C. L)c . 'péVa'.lue‘?
Comparison 1,194 120.6 120.3
Background RH 375 110.3 114.5 ~58 - 0.172
Low RH 236 121.0 119.7 06 - 0.897
High RH 240 145.8 140.4 20.1 -- <0.001
Low plus High RH 476 132.9 129.7 9.4 -- 0.023

* 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.

(f) MODEL 3 RANCH HANDS AND COMPARISONS BY DIOXIN C ATEG{)RY - ADJUSTED
D;!'l'emnc.e of Adj. Mean. : '

- G . vs.Comparmonsm_.,.;.“ .
C y - . Dioxin Category -~ n. (95%(:1)" S peValue®
Comparison 1,193
Background RH 373 ~2.7 - 0.483
Low RH 235 1.1 -- 0.820
High RH 238 12.3 -- 0.013
Low plus High RH 473 6.6 -~ 0.070

® 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, lnitial Dioxin > 94 ppt.

.(g) MODEL 4: RANCH HANDS~ 1987 DIOXIN IINADJUSTED

s ‘1987 Dioxin Category Summary Staﬁstics ; 'nalysis Results for Lugz (1987 Dioxin +1)"'
1987 Dloxm T T .--'-Mgan"- R Lo BB (Std. Ermr -p—Value ‘
Low 282 ) 109.2 0.028 0.072 (0.015) <0.001
Medium 285 118.3
High 284 141.9

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

Note: Low = 7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt.
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Tabile 13-30. Analysis of Triglycerides (mg/di) (Continuous) (Continued) .

(h'_)';MODEL 4z RANCH HANDS - 1987 DIOXIN ADJUSTED B .' B P S : L
1987 Dioxm Category Snmmary Statxst:cs N S Analysna Results forLogz(l987 Dioxin + 1)

R 1987 . ..::.-.: _.3:: e O Adjusmds[oge )

o Diexim . e L Adj Menn SRR T (s, Error) p-Value

Low 282 96.3 0.041 0.063 (0.017) <0.001

Mei]um 283 105.7

Higl 281 122.9

? Trahsformed from natural logarithm scale.
b Slope and standard error based on natural logarithm of triglycerides versus log; (1987 dioxin + 1).

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

The adjusted Model 3 analysis of triglycerides revealed the same two significant contrasts: Ranch Hands
in the high dioxin category versus Comparisons (Table 13-30(f): difference of adjusted means=12.3
mgldl p=0.013) and Ranch Hands in the low and high dioxin categories combined versus Comparisons
(difference of adjusted means=6.6 mg/di, p=0.070). The adjusted mean levels of triglycerides for Ranch
Hands in the high dioxin category, Ranch Hands in the low and high dioxin categories combined, and
Comlparisons were 118.2 mg/dl, 112.5 mg/dl, and 105.9 mg/dl, respectively.

The Modei 4 unadjusted and adjusted analyses both showed significant relations between 1987 dioxin and
tnglycendes (Table 13-30(g,h): slope=0.072, p<0.001, for the unadjusted analysis; adjusted slope=0.063,

p<0.001, for the adjusted analysis). The adjusted mean triglyceride levels in the low, medium, and high
1987 dioxin categories were 96.3 mg/dl, 105.7 mg/dl, and 122.9 mg/dl, respectively. )

13.2,52.3.21 Triglycerides (Discrete)

The hnadjusted-and adjusted Model 1 analyses of triglycerides in their discrete form showed no overall
groub differences (Table 13-31(a,b): p>0.31 for each analysis). After stratifying by occupation,
mgniﬁcant group differences were noted within the enlisted groundcrew stratum for both the unadjusted
and adjusted analyses (Table 13-31(a,b): Est. RR=1.36, p=0.052; Adj. RR=1.37, p=0.047, respectively).
Amdng the enlisted groundcrew, 26.6 percent of the Ranch Hands had high triglyceride levels versus 21.0
percént of the Comparisons.

Tablie 13-31. Analysis of Triglycerides (Discrete)
___(_a)MOI)EL 1: RANCH HANDS VS COMPARISONS UNABJUSTED

i Ziogcupanona! : : R Number (% ( i 31_E.st, Relauve Riskj..i'.:-;," AL
_Category' . Growp .. High P A98%CL) . p-Value
All Ranch Hand 858 188 (2L 9) 1.10 (0.89,1.36) 0.377
| Comparison 1,231 250 (20.3)
Officer Ranch Hand 339 60 (17.7) 1.07 (0.74,1.54) 0.717
: Comparison 490 82 (16.7)
Enliisted Flyer  Ranch Hand 150 30 (20.0) 0.66 ¢0.39,1.10) 0.109
Comparison 185 51(27.6)
Enlisted Ranch Hand 369 98 (26.6) 1.36 (1.00,1.85) 0.052
Gropndcrew Comparison 556 117 (21.0) "\_._ )
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Table 13-31. Analysls of Triglycerides (Discrete) (Continued)

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

A S Athusted RelativeRisk - . .
: O_ccupnti.o!?'a' Cat.eg.ory L 95%CL) S p-Value
All 112 (0.90,1.39) 0318
Officer 1.10(0.76,1.58) 0.628
Enlisted Flyer 0.66 (0.39,1.12) 0.123
Enlisted Groundcrew 1.37(1.00,1.88) 0.047

(c) MODEL 2: RANCH HANDS INI'I‘IAL DIOXIN UNA'JUSTED

ults for: Logz (Iniha! Dioxin)' R

" Initial Dwxm Camgory Summary Statistics B - sis'Re
“Initial : Number(%) ' Estlmated Relative Risk = * : :
Diogn ™ . High ) o@smeR) "’*’-‘-“_“".
Low 158 37 (23.4) 1.09 (0.94,1.27) 0.275
Medium 159 45(28.3)
High 159 49 (30.8)

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 2z RANCH HANI)S INITIAL DI()XIN ADJUSTED

An_ai s ib_asults l’or Log1 (Initia! Dioxin)

a7 0.96 (0.80,1.15) 0.690

? Relative risk for a twofold increase in initial dioxin.

(e} MODEL 3. RANCH HANDS AND COMPARISONS BY DIOX!N ATEGORY <~ UNADJ USTED:_ ‘)

._:_:_ o .;-B,gxin Catego"?

( omparison 1,194 240 (20. i) _

Background RH 375 53 (14.1) 0.72 (0.52,1.00) 0.051
Low RH 236 54 (22.9) 1.15 (0.82,1.62) 0.411
High RH 240 77 (32.1) 1.74 (1.27,2.37) <0.001
Low plus High RH 476 131 (27.5) 1.42 (1.10,1.82) 0.006

* 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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Teble 13-31. Analysls of Triglycerides {Discrete) {Continued)

(fj MODEL 3: RANCH HANDS AND commmsoms BY DIOXIN CATEGORY - ADJUSTED T —)
R Ad;ustedRelativeRxsk R
Diomeategory NN N o (95% CL . e e --_;p-;Val_ue-f

Cc_mpanson 1,193

quckground RH 373 0.79 (0.56,1.10) 0.161

Low RH 235 1.24 (0.88,1.76) 0.215

High RH 238 1.55 (1.12,2.15) 0.009

Lo'w plus High RH 473 1.39 (1.07,1,80) 0.012

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

*(g) MODEL 4. RANCH HANDS 1987 DiOXIN UNADJUSTED

1987 !)mxin Category Summary smﬁmm e Analysis Rmnlts for Lug, (1987 i)ioxm w l) O
- 1987 BN ::_ Number (%) - Esﬁmnted Relative Rxsk SRR o
Lo!w 282 T (14.5) T35 (1.16,1.44) "~ <0.001
Médium 285 58 (20.4)
High 284 85 (29.9) o
? Relative risk for a twofold increase in 1987 dioxin. : : b )

Not¢: Low = <7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt.

_®MODEL 4; RANCH HANDS - 1987 DIOXIN - ADJUSTED

R46 33 (L09.1.40)
2 Relative risk for a twofold increase in 1987 dioxin.

The!Model 2 unadjusted and adjusted analyses showed no significant association between initial dioxin
and triglycerides (Table 13-31(c,d): p>0.27 for each analysis). The unadjusted Model 3 analysis of
triglycerides revealed Ranch Hands in the background dioxin category, Ranch Hands in the high dioxin
category, and Ranch Hands in the low and high dioxin categories combined each to be significantly
different from the Comparisons (Table 13-31(e): Est. RR=0.72, p=0.051, for the background dioxin
category contrast; Est. RR=1.74, p<0.001, for the high dioxin category contrast; and Est. RR=1.42,
p=0/006, for the low and high dioxin categories combined contrast). The adjusted Model 3 analysis
showed a significant difference between Ranch Hands in the high dioxin category and Comparisons
(Table 13-31(f): Adj. RR=1.55, p=0.009), as well as a significant difference between Ranch Hands in the
lowand high dioxin categories combined and Comparisons (Adj. RR=1.39, p=0.012). The percentages of
1nd1V1duals with high triglyceride levels among Ranch Hands in the high dioxin category, Ranch Hands in
-the low and high dioxin categories combined, and Comparisons were 32.1, 27.5, and 20.1, respectively. )
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The unadjusted and adjusted Model 4 analyses each revealed a significant association between
triglycerides and 1987 dioxin levels (Table 13-31(g.h): Est. RR=1.29, p<0.001, for the unadjusted
analysis; Adj. RR=1.23, p=0.001, for the adjusted analysis). The percentages of participants with high

levels of triglycerides in the low, medium, and high 1987 dioxin categories were 14.5, 20.4, and 29.9,
respectively.

13.2.2.3.22  Creatine Phosphokinase (Continuous)

All unadjusted and adjusted analyses in Models 1 throngh 3 showed no significant associations between
dioxin and creatine phosphokinase (Table 13-32(a—f): p>0.50 for each analysis).

Table 13-32. Analysis of Creatine Phosphokinase (U/l) (Continuous)

(@ MODEL 1: RANCH HANDS V5. COMPARISONS UNADIGSTED

- Category .- Group s L LT T Do opsValue®

All Ranch Hand 859 0.791
Comparison 1,231

Officer Ranch Hand 340 0.748
Comparison 490

Enlisted Flyer  Ranch Hand 150 0.562
Comparison 185

Enlisted Ranch Hand 369 110.8 2.6 - 0.565

Groundcrew Comparison 556 108.2

* Transformed from natural logarithm scale.

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

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

() MODEL 1: RANCH HANDS VS. COMPARISONS - ADJUST]

" Difference of Adj. Means

- Category Group ST A Mean® (989 CLYP p-Value®

All Ranch Hand 854 140.3 0.9 - 0.809
Comparison 1,229 139.4

Officer Ranch Hand 340 147.7 24 - (.696
Comparison 489 145.3

Enlisted Flyer Ranch Hand 148 131.5 —4.9 -- 0.568
Comparison 184 136.4

Enlisted Ranch Hand 366 1402 1.8 - 0.736

Groundcrew  Comparison 556 138.3

* 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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Tablle 13-32. Analysis of Creatine Phosphokinase (U/l) (Continuous) (Continued)

'(c) MODEL 2:. RANCH HANDS ~ INITIAL DIOXIN ~ IJNAJ)JUSTED

. !nmal Dloxin Category Summary Slat:stncs

SR nalySls ® esum for. Logz (Ininal Dwx:n)b

S SR G lo ISP T
Injt]al D]gx)n _4::' o . Mean‘ Adj‘Mean'b K .:_._: Rz (SwSEf':Ot}c S pAVa!ue. S
Low 158 111.8 112.7 0.013 0.005 (0.021) 0.800
Medium 159 104.0 104.1
High 159 112.0 1111

* 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 creatine phosphokinase versus log; (initial dioxin).

Notei' Low = 27-63 ppt; Medium = >63-152 ppt; High = >152 ppt.

(d_)._MODEL % RANCH HANDS - INITIAL DIOXIN - ADJUSTED

Analysus Results' fo Lug, (Initxal‘bmxm)

IﬂFtlal 9107‘“1 g Adj,Mean' ¥ IS SRR (Std. Error)" e p-Valne
Low 158 149.8 0.121 T0.004 (0.023) 0871
Medium 158 139.9
High 157 143.6

* Transformed from natural logarithm scale.

b Slope and standard error based on natural logarithm of creatine phosphokinase 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 - UNADJUSTED

DiexinCawgory L e M

Diﬁ'eremeofAdj Mean R
WEy Comparisons st

OS%CLY - p-Vaiué"

Corlnparison 1,194

Badkground RH 376 0.2 -- 0.961
Low RH 236 2.8 - 0.547
High RH 240 0.9 -- 0.843
Low plus High RH 476 1.8 -- 0.602

® Transformed from natural logarithm scale.
b Adjfusted 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.
Notq: 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 13-32, Analysis of Creatine Phosphokinase (U/l) (Continuous) (Continued)

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

' Dllference of Adj. Mean

Lol L vsComparisuns
“DioxinCategory -~ - - .m0 . Adj.Mean® . (95%!(3[)h L pe'!laj;:e"'
Comparison 1,193 140.2
Background RH 374 139.5 ~0.7 - 0.889
Low RH 235 142.6 2.4 - 0.679
High RH 238 143.8 36 0.549
Low plus High RH 473 143.2 3.0 -- 0.503

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. ‘

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 783 998 0.004 T 0.024 (0014 0.084
Medium 285 110.6
High 284 108.7

# Transformed from natural logarithm scale,
® Slope and standard error based on natural logarithm of creatine phosphokinase versus log; (1987 dioxin + 1).

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

() MODEL 4 RANCH”‘HA, NDS:~ 1987 DIOXIN ~ ADJUS’I’ED L el T B B, PR
. = ‘l?nAnalysls Results for Logz (1937 Dioxin + 1)

Adj-'M.@ﬁn -

AR (Std Error) p-Value
126.6 0.091 0.039 (0.015) 0.011
141.1
143.2

# 'l ransformed from natural logarithm scale.
Slope and standard error based on natural logarithm of creatine phosphokinase 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 4 analyses each showed a positive relation between 1987 dioxin and
creatine phosphokinase, with the unadjusted slope marginally significant and the adjusted slope
significant (Table 13-32(g,h): slope=0.024, p=0.084; adjusted slope=0.039, p=0.011). The adjusted
mean creatine phosphokinase levels in the low, medium, and high 1987 dioxin categories were 126.6 U/,
141.1 U/, and 143.2 U/, respectively.
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132.23.23  Creatine Phosphokinase (Discrete)

AIl analyses of high creatine phosphokinase levels in Models 1 through 3 were nonsignificant (Table
13- 33(a—-f) p=20.21 for each analysis).

Taﬁle 13-33. Analysis of Creatine Phosphokinase (Discrete)
(_a)‘MODEL 1: RANCH HANDS VS. COMPARIS()NS UNA’DJ USTED

dccupatmnat_;_,_ G e EstRelativeRisk' -~ i o
' Category """_'-_EE_Gl'-oup NIRRT SR . (95% CI.) e p-Value -
All Ranch Hand 859 72 (8 4) 0 89 (0.65,1.21 ) 0.448
Comparison 1231 115 (9.3)
Officer Ranch Hand 340 26 (1.6) (.84 (0.51,1.39) 0.497
; Comparison 490 44 (9.0)
Enlisted Flyer  Ranch Hand 150 7 4.7 0.55 (0.22,1.40) 0.212
_ Comparison 185 15 (8.1)
Enlisted Ranch Hand 369 39 (10.6) 1.06 (0.69,1.62) 0.807
Gr’oundcrew Comparison 556 56 (10.1)

_..<b)’ MODEL 1: _RANCH HANDS VS. COMPARISONS - ADJUSTED

; SR B o Adjusted Relauvemsk PRI SOCT
Oocupational _tegm'y {95%(31.) _ o :;_-Z- p-Value T

Al 0.87 (0.63,1.20) 0.390
Officer 0.84 (0.50,1.41) 0.519
Enlisted Flyer 0.55 (0.21,1.41) 0.210
Enlisted Groundcrew 1.00 (0.63,1.58) 0.998

RA' CH ?IiANDS INITIAL})IOXIN UNADJUSTED

Eshmatedkelaﬁvekisk R
: Xin no . . A esmeLy ‘p-Value:
Loy 158 16 (10, 1) 1.05 (0.83,1.32) 0.698
Mer!,ium 159 12 (7.5)
Hig‘h 159 17 (10.7)

Adjusted for percent body fat at the time of the blood measurement of dioxin.
Relanve risk for a twofold increase in inittal dioxin,

Notd: Low = 27-63 ppt; Medium = >63-152 ppt; High = >152 ppt.
=(d)’MODEL 2 RANCH HAN])S INITIALDIOXIN ADJUSTED ARSI S T
: Analysns Results for[.ogz (Initlal Dioxin):;_

Adjuswdkelaﬁve_lusk B e
(95% CL)*- "l ST s peValue
1.09 (0.82,1.45) 0.542

* Relative risk for a twofold increase in initial dioxin.
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Table 13-33. Analysis of Creatine Phosphokinase (Discrete) (Continued)

(e) MODEL 3: RANCH HANDS AND COMPARISONS BY DIOXIN CA'I‘EGORY - UNADJUSTED

SN ' Number (Lo Esl.kelauve Risk.- - . ‘
Dioxin Calegory om0 e CHighoT {95% CLY® Lo .p-Value
Comparison 1,194 111 (9.3)
Background RH 376 26 (6.9) 0.81 (0.51,1.26) 0.345
Low RH 236 20 (8.5) 0.87 (0.53,1.44) 0.599
High RH 240 25 (10.4) 1.03 (0.65,1.64) 0.905
Low plus High RH 476 45 (9.5) 0.95 (0.66,1.37) 0.781

Relauve risk and confidence interval relative to Comparisons.
Ad]usted 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.

; : LT T Adjnsted Relat:ve Rlsk : v '
Diﬂxm Cstegory I 9SHCAy . p-Valu'e_
" Comparison 1,193
Background RH 374 0.75 (0.46,1.20) 0.227
Low RH 235 0.80(0.47,1.35) 0.402
High RH 238 1.20(0.73,1.98) 0.465
Low plus High RH 473 0.98 (0.67,1.45) 0.923

* 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.

(QMODEL& RANCH HANDS — 1987 DIOXIN -~ UNADJUSTED 5'3-."515:'-';:71 R -';l R

1987 !)min Categnry Summary Statisﬁcs IR
1987 i umber (%) 5 §Estzmatcdmlame R:sk o 1.3*1" "
D}oxin n R mgh (95% CJ.}'
Low 283 17 (6.0} 1.14 (0.97,1.33)
Medium 285 26 (9.1}
High 284 28 (9.9)

* Relative risk for a twofold increase in 1987 dioxin.

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

(h) MODEL 4 RANCH HANDS - 1987 DIOXIN ~ADJUSTED
- Analysis Resuns tori.og, (1937 Dm:un+ 1). y

g A ey p-Value
847 1.22 (1.00,1.49) 0.043

? Relative risk for a twofold increase in 1987 dioxin.
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Thel |unadjusted Model 4 analysis results were nonsignificant (Table 13-33(g): p=0.123). After adjusting r,)
for Fovanates a significant relation between creatine phosphokinase in its dichotomous form and 1987 ’
dioxin was revealed (Table 13-33(h): Adj. RR=1.22, p=0.043). The percentages of participants with high

levels of creatine phosphokinase in the low, medium, and high 1987 dioxin categories were 6.0, 9.1, and

9.9, _respecnvely

i3. 2 2.3.24 Serum Amylase (Continuous)

The; junadjusted and adjusted Model 1 analyses of serum amylase did not show a significant overall group
différence between Ranch Hands and Comparisons (Table 13-34(a,b): p>0.92 for each analysis).
Stratifying the analyses by occupation revealed a significant group difference among the officers in both
the unadjusted and adjusted analyses (Table 13-34(a,b): difference of means=—2.98 U/, p=0.048, for the
unaquusted analysis; difference of adjusted means=-3.50 U/, p=0.037, for the adjusted analysis). The
adjysted mean serum amylase level among the officers in the Ranch Hand group was 61.86 U/l versus
65.36 U/l among the officers in the Comparison group.

Thefresults from the unadjusted Model 2 analysis revealed a marginally significant inverse association
between serum amylase and initial dioxin (Table 13-34(c): slope=—0.024, p=0.070). Similarly, after
covariate adjustment, a marginally significant inverse association between serum amylase and initial
d10x|m was present (Table 13-34(d): adjusted slope=-0.029, p=0.060). The adjusted mean serum
amylase levels in the low, medium, and high initial dioxin categories were 67:45 U/1, 64.22 U/, and 64.25
U/l, [respectively.

Tabie 13-34. Analysis of Serum Amylase (U/l) (Continuous)

SN
i{a).'MODEL 1:. RANCH: HANDS VS"COMPARISO‘NS UNADJUSTED :_Z_ L /)
. O¢cupatio R {)ilference ofMegps v
[ Category: . . SR %Méﬁxf o CO5%CLY - T pivataet
All’ Ranch Hand 859 56.92 0.07 -- 0.942
_ Comparison 1,231 56.85

Officer Ranch Hand 340 54.88 ~2.98 - 0.048
Comparison 490 57.86

Enlisted Flyer ~ Ranch Hand 150 58.46 2.55 - 0.284
: Comparison 185 55.91

Enlisted Ranch Hand 369 58.23 1.95 -- 0.182

Groundcrew Comparison 556 56.29

2 Transformed from natural logarithm scale.

leference of means after transformation to original scale; conﬁdence interval on difference of means not
pres¢nted 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 13-34. Analysis of Serum Amylase (U/1) (Continuous) (Continued)

(b)) MODEL 1 RANCH HANDS VS. COMPARISONS — ADJUSTED

Occupaﬁuna[ .':L.'.: Lol '_ g R . o DilfemnceofAdj MEEIIS

“Category '_ Group Looam L Ac_ij_.:;Mga:n‘ 5% CL® . | @V@lu&_‘ '

All Ranch Hand 854 63.65 -0.09 - 0.929
Comparison 1,229 63.74

Officer Ranch Hand 340 61.86 ~3,50 -- 0.037
Comparison 489 65.36

Enlisted Flyer  Ranch Hand 148 65.17 273 - 0.301
Comparison 184 62,44

Enlisted Ranch Hand 366 64.84 1.98 -- 0.218

Groundcrew Comparison 556 62.86

I‘ransformed from natural logarithm scale.

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

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

Ae) MODEL 2 RANCH "HANDS - INITIAL DIOXEIN UNADJUSTED

[ !nitml Dioxin Category Sumry Stafistics - Analysiskﬂiul!s for Logz (Initial Dmxin)”
Inihal'Dsoxin B j' Mean® - " Adj. Mean“" | B R’ (sm Error)‘ o pvglue.‘-.-,
Low 158 59.22 58.66 0.052 —0.024 (0.013) 0.070
Medium 159 55.89 55.83
High 159 55.54 56.13

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

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

(d) M{)DEL 2* RAINCH HANBS INlE.l"{AL DIGXIN - AD.I USJ?ED

i Analysis Rwu!ts for Log; {Iniﬁal I)ioxm)

Initial Dioxin -~ ~m . "AdjMean*  f - RE. (Std Frror)” ' -:paanue'
Low 158 67.45 0.125 T 0,025 (0015) 0.060
Medium 158 64.22
High 157 64,25

"Iransformed from natural logarithm scale.
Slope and standard error based on natural logarithm of serumn amylase versus log; (initial dioxin).

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

13-103




Table 13-34. Analysis of Serum Amylase (U/I) (Continuous) {Continued)

(¢ MODEL 3: RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY ~UNADJUSTED .

_DioxinCategory - “'m - Mean® i CAd Mean®™ @5% CLY .0 pValwe®. "
Comparison 1,194 56.82 56.88 '
Baickground RH 376 57.03 55.87 -1.01 -- 0.419
Low RH \ 236 60.17 60.54 3.66 -~ 0.019
Hi'gh RH 240 53.78 54 .89 -1.99 -- 0.178
Low plus High RH 476 56.86 57.63 0.75 -- 0.523

" A justed 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 scdle.
¢ 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 PP
| High (Ranch Hand): 1987 Dioxin > 10 ppt, Initial Dioxin > 94 ppt.

2 Tr{nsformed from natural logarithm scale,

® MODEL 3: RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY = ADJUSTED
T i & Difference of Adj. Mean

- vs.Comparisons - . - .
(95%C'L}b HRTR

Comparison 63.45

Bagkground RH 62.33 ~1.12 - 0.427
Lo?v RH 66.45 3.00 - 0.078
High RH 61.31 -2.14 - 0.205
Low plus High RH 473 63.82 0.37 -- 0.774

a Trénsformed from natural logarithm scale.

b Diﬁference 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.

Notef: 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 13-34. Analysis of Serum Amylase (U/I) (Continuous) (Continued)

g MODEL 4: RANCH HANDS ~ 1987 DIOXIN - UNADJUSTED '

}987 Daoxm Category Snmmary Statxstus S i Analysas Results. for[og;(l%'!Dwxm +l)
198'7Dmxm Toom e e.;M%‘ﬂn" ol TR (s Error) B P-Vﬂ!ue '
Low 283 57.84 - 0.005 -0.019 (0.009) 0.035
Medium 285 57.717
High 284 55.23

Transformed from natural logarithm scaje,
® Slope and standard error based on natural logarithm of serum amylase versus log; (1987 dioxin + 1.

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

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

1987 Dioxxn Cawgory Summary Statishcs 3-' : Amlys:s lets for Logz (198’7 Dsoxm + 1)
Low 283 68.24 0.063 -0.030 (0.010) 0.003
Medium 283 66.40
High 281 62.16

2 'Iransformed from natural logarithm scale.
> Slope and standard error based on natural logarithm of serum amylase versus log, (1987 dioxin + 1).

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

The unadjusted Model 3 analysis revealed a significant difference in mean serum amylase levels between
Ranch Hands in the low dioxin category and Comparisons (Table 13-34(e): difference of means=3.66
U/1, p=0.019). The adjusted results showed a marginally significant difference between Ranch Hands in
the low dioxin category and Comparisons (Table 13-34(f): difference of adjusted means=3.00 U/l,
p=0.078). The adjusted mean serum amylase level for Ranch Hands in the low dioxin category was 66.45
U/ versus 63.45 U/ for Comparisons.

Both the unadjusted and adjusted Model 4 analyses showed serum amylase to be significantly inversely
associated with 1987 dioxin (Table 13-34(g,h): slope=—0.019, p=0.035; adjusted slope=—0.030,
p=0.003). The adjusted mean serum amylase levels in the low, medium, and hlgh 1987 dioxin categories
were 68.24 U/l, 66.40 U/, and 62.16 U/, respectively.

13.2.2.3.25 Serum Amylase (Discrete)

The unadjusted and adjusted Model 1 analyses revealed no significant overall group difference in the
percentage of individuals with high serum amylase levels (Table 13-35(a,b): p>0.73 for each analysis).
In both the unadjusted and adjusted analyses, stratifying by occupation revealed marginally significant
reduction in risk among the Ranch Hand officers (Table 13-35(a,b): Est. RR=0.45, p=0.067, for the
unadjusted analysis; Adj. RR=0.43, p=0.058, for the adjusted analysis). Among the officers in the Ranch
Hand group, 2.1 percent had high serum amylase levels versus 4.5 percent of officers in the Comparison
group. All analyses of Models 2, 3, and 4 showed no significant associations between serum amylase and
dioxin (Table 13-35(c-h): p>0.11 for each analysis).
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Talé:le 13-35. Analysis of Serum Amylase (Discrete)
("a'a} MODEL 1 RANCH HANDS V8. COM’PA.RLSONS UNADJUSTED

C'“““Pa“m‘ g T - Number {%) st Relative R:sk T
- Category Group : ot “Hiph S 5% CLY p-Value O
All Ranch Hand 859 25(2.9) 0.94 (0.56,1.57) 0.816
Comparison 1,231 3831
Officer Ranch Hand 340 7(2.1) 0.45 (0.19,1.06) 0.067
Comparison 490 22 (4.5)
En:iisted Flyer = Ranch Hand 150 427 1.66 (0.37,7.54) 0.510
- Comparison 185 3(1.6)
En=listed Ranch Hand 369 14 (3.8) 1.65 (0.77,3.55) 0.202
Gr0undcrew Comparison 556 13 (2.3)

-(b)' MOBEL Iz RANCH HANDS VS COMPARISONS ADJUSTED

: ! e T ': e Adgusted Relahve Risk, S EEE
! Occupatwnal Category S L (95%CL) L '_ . p-Valoe
All 0.91 (0.54,1.54) 0.733
Officer 0.43 (0.18,1.03) 0.058
Enlisted Flyer 1.66 (0.36,7.69) 0.514
Eniisted Groundcrew 1.60 (0.73,3.50) 0.240
:(c)'MOBEL 2. RANCH HANDS INITIAL DIOXIN UNADJUSTEI) B S TR R B o )
] ndtie D:oxin CategorySnmmary Statistics - {l .. - Apalysis Results for!mgz{hnﬁall}loxnn)' -
o ] Initml NRIT _;:_ e i o Number (%} o : 'Esunmted Relatwe Risk o i .
e Dloxin N0  SURRINRIN O THigh § R A9 CL)" L ';_ '_ L p»_Valup
Low 158 7 (4.4) 0.86 (0.58,1.29) 0.458
Medium 159 53.1) :
High 159 5(3.1)

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

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

':_{d)_ MODEL 21 RANCH HANI)S INITIAL DKOXIN ADJUSTED

Analysis Results for Logs (Qnitial. Dioxm) : S
L ORI Adjusted Relanveklsk_ 0L LT
473 1.04 (0.63,1.71) (.884

? Relative risk for a twofold increase in initial dioxin.
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Table 13-35. Analysis of Serum Amylase (Discrete) (Continued)

(e) MODEL3 RANCH. HANDS AND COMPARISONS BY DIOXIN CATEGORY UNADJUSTED

S Nu’mber(%) o Es(.Relat.weRJsk S S
Dmmeategory I T © . High. - L (95% CL)*® R .p-Val_ue_'
(,ompanson 1,194 38 (3.2) '
Background RH 376 8(2.1) 0.61 (0.28,1.32) 0.210
Low RH 236 11 (4.7) 1.51 (0.76,3.01) 0.236
High RH 240 6 (2.5) 0.84 (0.35,2.02) 0.697
Low plus High RH 476 17 (3.6) 1.13 (0.62,2.06) 0.701

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

K} MODEL K} RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY ADJUSTED:}- L

DioxinCalegory R ST U (95% C'I)‘ S U _p-'Vn[_ue_.'
Companson 1,193
Background RH 374 0.53 (0.24,1.16) 0.112
Low RH 235 1.37 (0.67,2.77) 0.387
High RH 238 1.02 (0.41,2.59) 0.959
Low plus High RH 473 1.18 (0.63,2.21) 0.602

* Relative risk and confidence interval relative to Comparisons.

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

(g) MODEL 4: RANCPI HANDS - 1987 DIOXIN UNABJUSTED

Analysis Rwuits for Logz (198? Dwxm + l). AU

1987 Dioxin Category Smmnary Statistics -
' T Number (%} Estzmawd Relative Rlsk S
Low 283 7@ 5) 093 (0.70,1.22) 0.590
Medium 285 10 (3.5)
High 284 8 (2.8)

* Relative risk for a twofold increase in 1987 dioxin.

Note: Low = <7.9 ppt; Medium =>7.9-19.6 ppt; High = >19.6 ppt.
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Table 13-35. Analysis of Serum Amylase (Discrete) (Continued)

(il) MODEL 4: RANCH HANDS 1987 DIOXIN - ADJUSTED

: Ana!ysas R%ults for-L. 1987 Dmxm+1)
5 Ati;ust:edkel 've‘nisl_:__ i el
CESHCLY e pivalne i

847 0.93 (0.68,1.26) 0.623

: Rejative risk for a twofold increase in 1987 dioxin.

13.2.2.3.26 Antibodies for Hepatitis A

All unad]usted and adjusted analyses in Models 1 through 4 showed no significant associations between
d10x1n and the presence of antibodies for hepatitis A (Table 13-36(a~h): p>0.12 for each analysis).

TaHIe 13-36. Analysis of Antibodies for Hepatitis A

(a) MODEL 1. RANCH HANDS VS, _COMPARISGNS -.-.!'}UNADJUSTED

eupational ERREN K S ; ;;;Est. Relauve Rlsk.._ AT E
|Category. - Group ENPE IO DU s £ S SO EEE 95%CLY . 7 p-Value -
All. Ranch Hand 870 283 (32.5) 0.95 (0.79,1.14) 0.580
. Comparison 1,250 421 (33.7)
Ofﬁcer Ranch Hand 341 92 (27.0) 1.00 (0.73,1.36) 0.999
Comparison 493 133 (27.0)
En[isted Flyer  Ranch Hand 151 74 (49.0) 1.13(0.73,1.73) 0.581
: Comparison 187 86 (46.0)
Enlisted Ranch Hand 378 117 (31.0) 0.82 (0.62,1.08) 0.153
Grdundcrew Comparison 570 202 (35.4)

)

MODEL 1; RANCAHANDS VS, COMPARISONS - ADJUSTED _

. Occapational Category .

All 0.93 (0.76,1.12) - 0.434
Officer 0.95 (0.68,1.31) 0.739
En[isted Flyer 1.07 (0.69,1.68) 0.754
Enlisted Groundcrew 0.85 (0.64,1.14) 0.285

“Indtial Estimaml Re!atwe ’Rlsk
~Dioxin: L ol Yes (ISR CHY
Low 160 57 (35.6) 0.98 (0.85,1 .14)
Medium 162 54 (33.3)
Hig’h 160 57 (35.6)

¢ Ad]usted for percent body fat at the time of the blood measurement of dioxin.
b Re]auve risk for a twofold increase in initial dioxin.

Not@. Low = 2763 ppt; Medium = >63-152 ppt; High = >152 ppt.
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( Table 13-36. Analysis of Antibodles for Hepatitis A (Continued)
j

(d) MODELZ RANCH HANDS - INITIAL DIOXIN ~ - ADJUSTED: .

Analysla Results for Lq,z (Iniﬂal onxin)

. Adjusted Relative Risk e
o L (95% C‘i )n R R p-Value -
479 1.02 (0.86,1.22) 0.813

® Relative risk for a twofold increase in initial dioxin.

(&) ‘MODEL 3:. RANCH HANDS AND CGMPARISONS BY. DI()XIN CATEGORY UNADJUSTEI) U

oxin Csategm-,y_f : : ‘"'p-Yalu_e':'

Comparison IS (34)

Background RH 381 112 (29.4) 0.84 (0.65,1.08) 0.175
Low RH 239 84 (35.1) 1.08 (0.80,1.44) 0.619
High RH 243 84 (34.6) 1.04 (0.78,1.39) 0.784
Low plus High RH 482 168 (34.9) 1.06 (0.85.1.32) 0.615

“ 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 < [0 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.

( (H MODEL 3:: RANCH HANDS AND: COMPARIISONS BY_D O (_:,A_TEGORY ADJUSTED

' Companson 1,211

Background RH 378 0.92 (0.70,1.21) 0.561

Low RH 238 0.92 (0.67,1.25) 0.577

High RH 241 0.96 (0.70,1.32) 0.787

Low plus High RH 479 0.94 (0.74,1.19) 0.588

* 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) MOI)EL4 RANCH HA’NDS 1987 DIOXIN UNABJUSTED, L . o
1987 Dwxin Categﬂry Summary Smtistxcs L } = B . Analysis Rmns for Log; (1987 Dloxin + 1}
D987 _?.j et ?Number (%). Estnmted Rela ve'Rxsk SR et _;.-;j_

Diaxin ' Celmt I Yes o (95% CAY o p-Value’:*-ii

Low 288 81 (28.1) 1.08 (0.98,1.19) 0.125

Medium 287 103 (35.9)

High 288 96 (33.3)

* Relative risk for a twofold increase in 1987 dioxin.

(} Note: Low = 7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt.
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Tat;n'e 13-36. Analysis of Antibodies for Hepatitis A {Continued)

(b} MODEL 4: RANCH HANDS - 1987 DIOXIN - ADJUSTED ..

T Anelysis Results for Log, (1987 Diodn g 1)

R e T (OB G e e p-Value " -
: 857 1.06 (0.94,1.19) 0.346

" Relative risk for a twofold increase in 1987 dioxin.

13.2.2.3.27  Evidence of Prior Hepatitis B

The; unadjusted Model 1 analysis of serological evidence of prior hepatitis B revealed a significant overall
group difference between Ranch Hands and Comparisons (Table 13-37(a): Est. RR=0.62, p=0.001).
After stratifying by occupation, a significant difference between Ranch Hands and Comparisons was seen
within each occupational stratum (Table 13-37(a): Est. RR=0.49, p=0.031, for officers; Est. RR=0.58,
p=0,079, for enlisted flyers; and Est. RR=0.66, p=0.035, for enlisted groundcrew). In each stratum, the

perdentage of participants with evidence of prior hepatitis B was greater for Comparisons than for Ranch
Hands.

Table 13-37. Analysis of Evidence of Prior Hepatitis B
(=) MODEL 1: RANCH HANDS VS. COMPARISONS ~ UNADJUSTED

 Ofcupational Ctiioone Numben(%) .o Est-RelativeRisk
- Icategory L RO o ) i

: S Ve L (989 Gy e '.:::.Li’.‘;."_él’!’é. .
All Ranch Hand 869 77 (8.9) 0.62 (0.46,0.82) 0.001
E Comparison 1,249 170 (13.6)

Ofﬁcer Ranch Hand 340 13 (3.8) 0.49 (0.26,0.94) 0.031
: Comparison 494 37 (15

Enlisted Fiyer  Ranch Hand 151 19 (12.6) 0.58 (0.32,1.06) 0.079
' Comparison 187 37(19.8)

Enljsted Ranch Hand 378 45 (11.9) 0.66 (0.45,0.97) 0.035
Groundcrew Comparison 568 96 (16.9)

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

e Lo i Adjusted RelativeRisk
Al 0.59 (0.44,0.80) <0.001

Officer 0.47 (0.25,0.91) 0.024
Enlisted Flyer 0.58 (0.31,1.07) 0.079
Enlisted Groundcrew 0.66 (0.44,0.97) 0.035
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Table 13-37. Analysis of Evidence of Prior Hepatltis B (Continued)

(c) MODEL 2: RANCH HANDS ~ INITIAL DIOXIN ~ UNADJ USTED

Initial Dioxin Category Summary Statistics - j=* - Analysis Resu’lts Tor Logz (Initml Dioxin}"_' :
T initial SRS Number (%) Esumated Relative Risk - i
Do Yoo | T@smchr o pveme o
LOW 159 17 (10.7) 1.06 (0.86,1.31) 0.588
Medium 162 14 (8.6)
High 160 22 (13.8)

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

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

{d) MODEL 2: ‘RANCH HANDS - INITIAL BIGXIN ADJUSTED

R 095 074,122) 0.660

* Relative risk for a twofold increase in initial dioxin.

Le) MQDEW" 'RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY ~ UNADJUSTED}-:;; o

' l)ioxin.Categoxy

Comparison ' 1,211 166 (13.7)

Background RH 381 23 (6.0) 0.42 (0.27,0.66) <0.001
LowRH 238 26 (10.9) 0.76 (0.49,1.18) 0.229
High RH 243 27 (11.1) 0.76 (0.49,1.17) 0214
Low plus High RH 481 53(11.0) 0.76 (0.55,1.06) 0.105

a Relatlve risk and confidence interval reIatlve 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.

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

Companson — 1,210

Background RH 378 0.50 (0.31,0.80) 0.004
Low RH 237 0.71(0.45,1.12) 0.143
High RH 241 0.59 (0.37,0.92) 0.021
Low plus High RH 478 0.65 (0.46,0.91) 0.012

" Relative risk and confidence interval relative to Comparisons.
Note: RH = Ranch Hand.

Comparison: 1987 Dioxin < 10 ppt.

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

Low (Ranch Hand): 1987 Dioxin > 10 ppt, 10 ppt < Initial Dioxin < 94 ppt.
High (Ranch Hand): 1987 Dioxin > 10 ppt, Initial Dioxin > 94 ppt.
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Table 13-37. Analysis of Evidence of Prior Hepatitis B (Continued)

(g) MODEL 4: RANCH HANDS - 1987 DIOXIN - UNADJUS‘I‘ED o e T
ks 198’7 Dmxin Category Snmmary Sumsaucs : :; 5-: Aualys:s Resuits for Log;(l%":‘ Dioxin+l)
L1987 R Number (%) Estimted RelahveRisk SR e
i)toxm RPN oo Yes. _._jj:_- o 95 % CAY i ‘p-V_a'iue‘_.f:!-f"':" ‘
Low 288 14 4.9) 1.20 (1.03,1. 40) 0.023
Medium 286 27 (94)
High 288 35 (12.2)

* Relative risk for a twofold increase in 1987 dioxin.

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

856 1 06 {0. 89 1 25) 0.531

i Re];hl:ive risk for a twofold increase in 1987 dioxin.

The adjusted Model 1 analysis mirrored the unadjusted analysis. Significant differences were seen
between all Ranch Hands and Comparisons (Table 13-37(b): Adj. RR=0.59, p<0.001) and within each
occypational stratum (Table 13-37(b): Adj. RR=0.47, p=0.024, for officers; Adj. RR=0.58, p=0.079, for
enligted flyers; and Adj. RR=0.66, p=0.035, for enlisted groundcrew). Both the unadjusted and adjusted
Model 2 analyses revealed no relation between prior hepatitis B and initial dioxin (Table 13-37(c,d):
p>0.58 for each analysis).

The unadjusted Model 3 analysis revealed a significant difference in prior hepatitis B between Ranch
Hangs in the background dioxin category and Comparisons (Table 13-37(e): Est. RR=0.42, p<0.001).
The ladjusted results showed a significant difference between Ranch Hands in the background dioxin
category and Comparisons (Table 13-37(f): Adj. RR=0.50, p=0.004), as well as differences between
Ranch Hands in the high dioxin category and Comparisons and Ranch Hands in the low and high dioxin

catepories combined and Comparisons (Table 13-37(f): Adj. RR=0.59, p=0.021; Adj. RR=0.65, p=0.012,

respectively). The percentages of participants with evidence of prior hepatitis B were 6.0 in the
bacKground dioxin category, 11.1 in the high dioxin category, 11.0 in the low and high dioxin categories
combmed and 13.7 in the Comparison category.

The iunadjusted Model 4 analysis revealed a significant relation between evidence of prior hepatitis B and
198JI dioxin (Table 13-37(g): Est. RR=1.20, p=0.023). After adjusting for covanates, the relation
becafme nonsignificant (Table 13-37¢h); p=0.531).

13.2.2.3.28 Current Hepatitis B

All unadjusted and adjusted analyses of current hepatitis B for Models 1 through 4 were nonsignificant
(Tatjle 13-38(a,b): p>0.45 for each analysis).

13-112




( Table 13-38. Analysis of Current Hepatitis B

(a) MODEL 1: RANCH HANDS VS COMPARJSONS ‘UNADJ USTED

Geoupational o Namber (%) Est.RelativeRisk . . .

Category S Gmup ::._ N Yes S {95% Ty A p-Value - o

All Ranch Hand 870 1¢0.1) 0.72 (0.07,7.94) 0.784
Comparison 1,251 2(0.2)

Officer Ranch Hand 341 0 (0.0) - --
Comparison 494 0(0.0)

Enlisted Flyer  Ranch Hand 151 0(0.0) -- -
Comparison 187 00.0)

Enfisted Ranch Hand 378 1(0.3) 0.75 (0.07,8.34) 0.817

Groundcrew Comparison 570 2 (0.4)

--: Results not presented because of the sparse number of participants with current hepatitis B.

L s f e T S é"_Acuusted Relatlve Risk
L _occupg__uoml-ca'mgory‘ T R e (98 L)
All 0.56 (0.05,6.93)
Officer - -
Enlisted Flyer g -
Enlisted Groundcrew 0.68 (0.06,8.27) 0.762
( } -~ Results not presented because of the sparse number of participants with current hepatitis B.

Note: Results for analysis across all occupational categories are not adjusted for occupation because of the sparse
number of participants with current hepatitis B.

099 (0.17,5.76)

Medium
_High

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

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

(d) MODEL 2 RANCH HANDS — INlTIAL DIOXIIN =~ ADJ USTED

Annlysis Results for Log; (Initial Dmxin)

Ceme (QS%C.I) e e e p-Value
479 (.39 (0.02,9.42) 0.497

# Relative risk for a twofold increase in initial dioxin.

Note: Results are adjusted only for percent body fat at the time of the blood measurement of dioxin, age, and
( } lifetime alcohol history because of the sparse number of Ranch Hands with current hepatitis B.
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Taple 13-38. Analysis of Current Hepatitis B (Continued)

(e_)_ MODEL 3: RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY - UNADJUSTED:_*' '

Sl Number(%) R Est.RelahveRisk .i':iﬁ__ Ry L
. Dioxm (,ategory SR DT Yes- SN (95%_43:1.)""_ e p--V.nlue :
Companson 1,213 2(0.2)

Background RH 381 0(0.0) - 0.999°

Low RH 239 1(0.4) 2.52(0.23,27.92) 0.453

High RH 243 0 (0.0) . 0.999°

Low plus High RH 482 1(0.2) - 0.999°

Re]anve 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
Han{ls with current hepatitis B.

- Results not presented because of the sparse number of Ranch Hands with current hepatitis B,

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)M@BELB RANGH HANDS AND COMPARISONS BY DIOXIN CATEGORY AI)J USTED

B Ad,]uswd Relative Risk

= dn Category _ OS%CLY

Comparison 1,212

Badkground RH 378 - N
Low RH 238 1.94 (0.14,26.64) 0.622
High RH 241 - i,
Low plus High RH 479 -- -

Rel:auve risk and confidence interval relative to Comparisons.
--: Results not presented because of the sparse number of Ranch Hands with current hepatitis B.

Notef: RH = Ranch Hand.
i 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 occupation because of the sparse number of Ranch Hands with current hepatitis B.

Estimamd ’Relative Risk
D (9E% G

1.37 (0.41 ,4.55)
Met!:lium
High

a Relbtive 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 13-38. Analysis of Current Hepatitis B {Continued)

(h) MODEL 4: 'RANCH H.ANDS 1987 DIOXIN - ADJUSTED

Am!ysis Results l‘or Log; (1987 Dlmun+ 1) '

SRR PR S Ad;ustedRelntive_Risk T I P
T ©O5% CIy U peValge L
857 1.33 {0.27,6.59y 0.719

* 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 current hepatitis B.

13.2.2.3.29 Anitibodies for Hepatitis C

No significant associations were seen between dioxin and hepatitis C for all unadjusted and adjusted
analyses in Models 1 through 4 (Table 13-39(a-h): p>0.13).

Table 13-39. Analysis of Antibodies for Hepatitis C

(a) MODEL 1 RANCH HANDS VS. COMPA RISONS UNADJUSTED

Occup&uoual Est. Relatwe Risk RSN
“Category. Gromp. im0 iiWes' i @8%CL). . . pValue
All Ranch Hand 870 9(1.0) 0.72 (0.32,1.60) 0.408
Comparison 1251 18 (1.4)
Officer Ranch Hand 341 1{0.3) 0.36 (0.04,3.24) 0.362
Comparison 494 4 (0.8)
Enlisted Flyer =~ Ranch Hand 151 1 (0.7) 0.62 (0.06,6.87) 0.694
Comparison 187 2(1.1)
Enlisted Ranch Hand 378 7 (1.9) 0.88 (0.34,2.25) 0.785
Groundcrew Comparison 570 12 (2.1)

(b MODEL 1 RANCH ’HANDS VS, O()MPAR}ZSONS ADJUSTED

. Achusmd Relauve Risk '

i 'Occapateonal Category

All 0. 63 (0 27 1. 47) 0274
Officer 0.36 (0.04,3.27) 0.367
Enlisted Flyer 0.61 (0.05,6.87) 0.690
Enlisted Groundcrew 0.73 (0.27,1,98) 0.532

13-115




Tab;le 13-39. Analysis of Antibodies for Hepalitis C (Continued)

{c) MODEL 2: RANCH HANDS INITXAL DIOXIN - UNADJUSTED

Iniitial Dioxin Catzgury Summary Statisties. - Analysis Results for Logz (!mi:al Dmxm)“:“
R R TS R Number(%) A Estimated Relative: Rlsk IR EE R T R E
CpDiexin UL m - Yes B Y o AL o B "'."P'-Vﬂlll'éz."' o
LOW 160 2 (1.3) 0.61 (0.24,1.60) 0.271%
Medium 162 2(1.2)
High 160 0 (0.0)

# Adjusted for percent body fat at the time of the blood measurement of dioxin.
b Relative risk for a twofold increase in initial leXlI‘I

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

D) l'MODEL 2" RANCH HANDS INITIAL DIOXIN - ADJUSTED

djusted Relative Risk’
LIS CL

75 063 (023175) 0.344

* Relative risk for a twofold increase in initial dioxin.

Note: Results are not adjusted for occupation, industrial chemical exposure, and degreasing chemical exposure
because of the sparse number of Ranch Hands with antibodies for hepatitis C.

:(é)};MODEL 3: RANCH HANDS AND COMPARISONS BY DIOXIN_ECATEGORY UNADJUSTED L

i o : i - Nuin Est. Relative Risk -

» : E Yegt 95 % CAI

Cor:nparison 1,213 17 (1.4)

Badkground RH 381 5(1.3) 0.89 (0.32,2.44) 0.819
Low RH 239 2(0.8) 0.60 {0.14,2.62) 0.497
High RH 243 2(0.8) 0.61 (0.14,2.67) 0.512
Lmlv plus High RH 482 4 (0.8) 0.61 (0.20,1.81) 0.369

? Relauve risk and confidence interval relative to Comparisons.
b Ad_justed for percent body fat at the time of the blood measurement of dioxin.

Noté: 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 13-39. Analysis of Antibodies for Hepatitis C {Continued)

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

' T Adjuswdllelaﬁveltisk L P
D:omeategory P S (O5%CAY p—Y.alu.e .
(,omparlson 1,212
Background RH 378 0.87 (0.28,2.73) 0.816
Low RH 238 0.54 (0.12,2.40) 0415
High RH 241 0.50(0.11,2.23) 0.359
Low plus High RH 479 0.52 (0.17,1.57) 0.243

* Relative risk and confidence interval relative to Comparisons.,

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

(g) MODEL 4 RANCH HANI)S 1987 BIOXIN UNADJUSTED

3987 Dwxiu Csitégory Snmmary Staushca _ i s Analysis. kﬁulss for Lagz (1987 Dioxin + 1)
1987 - Number, (%} Estxmated Relative Risk .
p Dw’.‘_in:'. R L Yes (95%(:.!)' EE -'.:p:,,,valm -
Low 288 5 (1.7) 0.69 (0.42,1.14) 0.139
Medium 287 207
High 288 2 0.7
( b * Relative risk for a twofold increase in 1987 dioxin.

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

() MODEL 4: RANCH HANDS 1987 DIOXIN - ADJUST

COSHCAY

357 067(040114) ~ 0,141

? Relative risk for a twofold increase in 1987 dioxin.

13.2.2.3.30 Antibodies for Hepatitis D

Only one participant had positive results for hepatitis D antibodies. He was a Black Ranch Hand in the
enlisted groundcrew occupational stratum. No further analyses were performed.

13.2.2.3.31 Stool Hemoccult

All unadjusted and adjusted analyses of stool hemoccult for Models 1 through 4 were nonsignificant
(Table 13-40(a—h): p>0.17 for each analysis).
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Tabile 13-40. Analysis of Stool Hemoccult
"(a)_MODEL 1: RANCH KANDS VS. COMPARISONS UNADJUSTED

g _Qccupatmnal___"‘ B R Number(%} o ':*-;_"Est.}ielative Rlsk Sl
& Category ... :Group: . K Yes: - TO8%CHLY ot peValwe
All Ranch Hand 834 29 (3.5) 0.78 (0.49,1.23 ) 0.279
ﬁ Comparison 1,196 53(4.4)
Offiicer Ranch Hand 332 14 4.2) 0.92(0.46,1.83) 0.818
. Comparison 483 22 (4.6)
Enlisted Flyer ~ Ranch Hand 147 2(1.4) 0.34(0.07,1.65) 0.179
; Comparison 178 7069
Enlisted Ranch Hand 355 13 (3.7) 0.81 (0.41,1.61) 0.547
Groundcrew  Comparison 535 24 (4.5)

(b):MODEL 1 RANCH HANDS vs. coMimRis’oN’s;ABmsmb;,u1 P e g L
St ' 4 Ad]usted’kelativekusk

v

: Oecupaﬁunal Category S E “95% CL) . EE :

Att; 0.78 (0.49,1.25) 0.301

Officer 0.90 (0.45,1.80) 0.774

Enlisted Flyer 0.34 (0.07,1.70) _ 0.191

Enljsted Groundcrew 0.82(0.41,1.64) 0.574
(t:)*MGDELz *RANCH HANDS ~ mrriAL moxm UNADJUSTED e :
| fnitial Dioxin Category Summary R ,.ysis' wﬂtsforlﬂgzﬂmm“’mm)“ '
Imtml ' ;

L EDROXIR T Y ST peValue
Low 156 4(2.6) 085 ©59.1 24) 0.390
Megdium 156 11(7.1)

High 152 4(2.6)

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

Notq: Low = 27-63 ppt; Medium = >63-152 ppt; High = >152 ppt.
(d) MODEL 2:

RANCH :‘HAM)S

- INITIAL DIO‘XIN ADJUSTED

461 0.97 (0.62,1.51)

? Relative risk for a twofold increase in initial dioxin.
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Table 13-40. Analysis of Stool Hemoccult {Continued)

(e) MOI)EL 3 RANCH HANDS AND COMPARISONS BY DIOXIN CATEGOR.Y UNADJUSTED

BRI - Number (%)  Est. Relative Risk . a
D:oxm Category LR e (95%CI.)'” p—V_u!ue o

Comparlson 1163 750 (4.3) o

Background RH 365 10(2.7) 0.68 (0.34,1.35) 0.270

Low RH 232 11 (4.7) 1.08 (0.55,2.12) 0.814

High RH 232 8 (3.4) 0.74 (0.35,1.59) 0.443

Low plus High RH 464 19 (4.1) 0.90 (0.52,1.5%) 0.696

: Relatlve risk and confidence interval relative to Comparisons.

® Adjusted for percent body fat at the time of the blood measvurement 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 Dioxi

in £ 94 ppt.

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

-;; ' ' SR e EERa Adiusted RelativeRlsk BT ‘: R
_ Dloxin Catagory e (9% CAP L i.p-'Valuei '
Comparison 1,161
Background RH 363 0.63 (0.31,1.28) 0.201
Low RH 231 1.08 (0.55,2.13) 0.822
High RH 230 0.86 (0.39,1.90) 0.705
. _Low plus High RH 461 0.96 (0.55,1.68) 0.895

* Relative risk and confidence interval relative 1o 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.

() MODEL 4: RANCH HANDS 1987 DIOXW UNADJUSTED

. 193’! Dioxm Category Summary Statxstics

. Analysis Rmuits i'or Logz (1987 Duoxm ¥ ’1)'}. Lo

(ngm:' e N Y e

Esumated Relahve Risk

s BN et _(95.%:(:4‘}?. ha . --'----p-:Vaiue"::'i._'_-f
Low 275 8 (2.9) 1.04 (0.81,1.34) 0.760
Medium 280 9(3.2)
High 274 12 {(4.4)

* 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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Tab‘.'e 13-40. Analysis of Stool Hemoccult (Continued)

(h) MODEL 4.( RANCH HANDS - 198’7 DIOXIN o ADJUSTED

Analysns Results [ur Log, (1987 Dioxin 4— 1)

LT Adjusted RelativeRisk o 0 e
“n L T @5 G S pivalue
824 1.13 (0.83,1.53) 0.448

“ Relative risk for a twofold increase in 1987 dioxin.

13.2:2.3.32  Prealbumin (Continuous)

The unadjusted and adjusted analyses of prealbumin in its continuous form displayed no significant
associations with dioxin in any of Models 1 through 4 (Table 13-41(a-h): p>0.38 for each analysis).

Table 13-41. Analysis of Prealbumin (mg/dl) (Continuous)

(a) VIC D) ?'-RANCH HANDS V8. COMPARISONS UNADJUST ED o
LAt o “'-’Gl.'b“li”-' A R ,Mean el (,95% Q-.I) Lol peValee.
All- Ranch Hand 8§59 29.54 -0.07 ( —0.50,0.37) ' 0.766
i Comparison 1,231 29.61
Officer Ranch Hand 340 29.65 -0.22 (-0.92,0.47) 0.532
. Comparison 490 29.87
Enlisted Flyer ~ Ranch Hand 150 29.56 0.23 (-0.85,1.31) 0.679
Comparison 185 29.33
Enlisted Ranch Hand 369 29.44 —0.03 (-0.70,0.63) 0.922
Groundcrew Comparison 556 29.48

“(b) MODEL

] B = W : L Mean® 0 (95% C,'[,) T A _‘p-ﬁfa!ue
All' Ranch Hand 854 29.66 —0.04 (-0.47,0.39) 0.861
Comparison 1,229 29.70
Ofﬂcer Ranch Hand 340 30.03 =0.17 (-0.86,0.51) 0.621
' Comparison 489 30.20
Enlisted Flyer ~ Ranch Hand 148 30.03 048 (~0.59,1.55) 0.382
. Comparison 184 29.55 '
Enlisted Ranch Hand 366 29.10 ~0.11 (-0.76,0.54) 0.746
Groundcrew Comparison 356 29.21
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Table 13-41. Analysis of Prealbumin (mg/di) (Continuous) (Continued)

(c) MODEL 2: RANCH HANDS — INIT 1AL DIOXIN — UNADJUSTED

' Initial onxm Category Suxmnary Statisties Analysis Results for Log; (lmtial Dmxm)
SO LT F ' : ':_ S]ope o
Inl'tla.l Dmxin '. I G "'-'-'-Mean- _ Adj Mean R St Error) p-’VaJue T
Low 158 29.72 29.61 (.030 —0.041 (0.178) 0.818
Medium 159 28.77 28.76
High 159 29.83 29.95

* 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.

(d) MODEL 2 RANCH HANDS -~ I_NITIAL DIOXIN ADJUS'I'ED

Inmal onxm Category Summary Smﬁsﬁcs il Analysis Resnlts t’or Logz (I,rﬁual Dzo:hn)

L S A |
Iniual Dmxm" 'f;_:; L S Ad_; Mean' N P A R" C (Sid, Error) . p«Value: o
Low 158 29.69 0.072 —0.127 (0.207) 0.538
Medium 158 28.68
High 157 29.77

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

-{e). MODEL 3 RANCH HANDS AND COMPA'RISONS BY DIOXIN CATEGORY - UNADJUSTED

: Dxfference of Adj. Mean
e L e Compayisons
- Adj.Mean®

| nioxinCategm gory. im U Mean -

8% CK) o pValue
Comparison 1,194 29.61 29.62
Background RH 376 29.72 29.53 -0.09 (-0.67,0.49) 0.760
LowRH 236 29.41 29.47 -0.15 (—0.85,0.54) 0.665
High RH 240 2947 29.65 0.03 (-0.66,0.73) 0.927
Low plus High RH 476 29.44 29.56 —0.06 (-0.59,0.47) 0.825

* 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 13-41. Analysls of Prealbumin (mg/di) (Continuous) (Continued)

DifferenceofAdJ Mean - 'j A

I I ST SO N vs.Compansons SR IOT A
i DioxinCategory & -2 om0 .-A:(li.'M_eallj e (98% CLY - peVialee

Comparison 1,193 29.65

Background RH 374 29.51 —0.15 (-0.73,0.44) 0.626

Lo?v RH 235 29.69 0.04 (-0.65,0.73) 0.908

High RH 238 29.72 0.06 (-0.64,0.77) 0.860

Low plus High RH 473 29.71 0.05 (-0.48,0.58) 0.847

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) 'MGDEL4 RANCH HANDS - 1987 DIGX!IN UNADJUSTED

--------- Analyﬁs Rﬁlﬂts for Logz (1987 I)ioxin +l}

P S AdiustadSlope T S
SRR _' v Std Brror) Y -_p‘-VaIi'néj.
<0.001 —0.047 (0.124) 0.704
285 29.28
284 29.41

Not¢ Low = <£7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt.

_;,(_h”)'Mo:)EL 40 RANCI{ HANDS ~ 1987 DIOXIN - ADJUSTED -
T e : Amlysls ZResults !‘oang; (1987Dinxin * 1)

Adjuswd smpe
,sz o {Std. Error) - :--!3"':V§f_l__le ;]
Low 0.053 0,007 (0.140) 0.961
Medium 283

High 281
Note: Low = <7.9 ppt; Medium = >7.9--19.6 ppt; High = >19.6 ppt.

13.2.2.3.33 Prealbumin (Discrete)

The: unadjusted and adjusted Model 1 analyses did not disclose a significant overall difference in
prealbumin levels between Ranch Hands and Comparisons (Table 13-42(a,b): p>0.13 for each analysis).
After stratifying the unadjusted analysis by occupation, a marginally significant difference between
Ranch Hands and Comparisons was noted among enlisted groundcrew (Table 13-42(a): Est. RR=3.56,

=0.067). Similarly, the stratified adjusted analysis revealed a significant difference between enlisted
groundcrew Ranch Hands and enlisted groundcrew Comparisons (Table 13-42(b): Adj. RR=4.27,
p=0.043). The percentage of Ranch Hand enlisted groundcrew with low prealbumin levels was 1.9
percent versus 0.5 percent of Comparison enlisted groundcrew.
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Table 13-42. Analysis of Prealbumin (Discrete)

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

Occnpationnl T R R . Nl.lrnber (%) 'Est. Re.laﬁveklsl(

“Category .- 'Gr_onp"':t R T Low = 5% CLY ;.. P"Value -

All Ranch Hand 859 I13(L5) 1.70(0.76,3.82) 0.195
Comparison 1,231 11(0.9)

Officer Ranch Hand 340 5(1.9) 1.03(0.32,3.27) 0.960
Comparison 490 7(1.4)

Enlisted Flyer Ranch Hand 150 1(0.7) 1.23 (0.08,19.91) 0.882
Comparison 185 1.5

Enlisted Ranch Hand 369 7(1.9) 3.56(0.92,13.87) 0.067

Groundcrew Comparison 556 3 (0.5

(b): MODEL s RANCH HANDS VS, COMPARISONS ADJUSTED

: s SR Aﬂausted Relauvekisk
Occnpational Category Lo (95 CI)
All 1.87 { 0.82,4.26)
Officer 1.03 (0.32,3.29)
Enlisted Flyer 1.64 (0.09,28.94)
Enlisted Groundcrew 4,27 (1.05,17.39)

158 1 (0.6) Tad (0 §4247) 0203

Medium 159 3{(1.9)
High 159 2(1.3)

2 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.

3 176 (0.94,3.30) 0081
“ Relative risk for a twofold increase in initial dioxin. ' '

Note: Results are not adjusted for occupation because of the sparse number of Ranch Hands with low prealbumin
levels.
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