percent among the Comparisons. There were no Ranch Hands in the low dioxin category. Unadjusted
chi-square tests of association revealed a significantly smaller percentage of Ranch Hands in the low
dioxin category with jaundice than Comparisons (Table 13-4(e): p=0.017). A significantly smaller
percentage of Ranch Hands in the low and high dioxin categories combined also had jaundice than did
Comparisons (Table 13-4(e): p=0.001).

The unadjusted and adjusted Model 4 analyses revealed a significant relation between 1987 dioxin and
jaundice (Table 13-4(g,h): Est. RR=0.44, p<0.001; Adj. RR=0.39, p<0.001, respectively). The
percentages of participants with jaundice in the low, medium, and high 1987 dioxin categories were 2.8
1.1, and 0.4, respectively.

*

13.2.2.1.3  Acute Necrosis of the Liver

Only one participant had an acute necrosis of the liver, The participant was a non-Black, Comparison
officer. Further statistical analysis was not performed.

13.2.2.1.4  Chronic Liver Disease and Cirrhosis (Alcohol-related)

All unadjusted and adjusted analyses of alcohol-related chronic liver disease and cirrhosis were
nonsignificant (Table 13-5(a~h): p>0.22 for all analyses).

Table 13-5. Analysis of Chronic Liver Disease and Cirrhosis (Alcohol-related)

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

S Number (%) “Rst. Relative Risk™

" Occupational = L nber (%) . ative R R
CoCategory L L GrOUp. o T e XesL T i A98%CAYy . L p-Value.
All Ranch Hand 815 39(4.8) 1.01 (0.67,1.54) 0.958
Comparison 1,183 56 (4.7)
Officer Ranch Hand 326 15 (4.6) 1.58 (0.75,3.32) 0.229
Comparison 472 14 (3.0)
Enlisted Flyer  Ranch Hand 138 7({5.1) 0.75 (0.29,1.95) 0.553
Comparison 180 12 {(6.7)
Enlisted Ranch Hand 351 17 (4.8) 0.85 (0.46,1.57) 0.602
Groundcrew Comparison 531 30 (5.6)

(5 MODEL 1: RANCH HANDS VS. COMPARISONS - ADJUSTED

Adjusted Relative Risk

' Occupational Cate

All 0.93 (0.60,1.45) 0.762
Officer 1.50 (0.71,3.19) 0.290
Enlisted Flyer 0.70 (0.26,1.88) 0.474
Enlisted Groundcrew 0.75 (0.39,1.45) 0.390
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Table 13-5. Analysis of Chronic Liver Disease and Clrrhosis (Alcohol-related)

{Continued)
{(€)MODEL 2: RANCH HANDS lNITIAL DIOXIN UNADJUSTED
- nitial D;oxm Category bummary Statistics .- Avalysis Results t’or Logg (Imlial Dloxm) ol

o Initial e e Number (%) -f : Estzmted Relative Risk '

.-.---mﬁx;n Rl SR Yes i (95% C. 1 .
Low 152 ™7 (4.6) 1.06 (0.78,1.45) 0.708
Medium 151 8(5.3)

High 144 8 (5. 6)
: 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.
Adjusted neiauvg'm'
244 .06 (0.72.157)
* Relative risk for a twofold increase in initial dioxin.
UNADJUSTED
I)xox:n Category | o o Yes:  1 _p-’VaJue P
Comparison 1,147 54 (4.7)
Background RH 361 16 (4.4) 0.97 (0.55,1.73) 0924
Low RH 226 11 (4.9) 1.02 (0.53,1.99) 0.946
High RH 221 12 (5.4) 1.12(0.59,2.14) 0.725
Low plus High RH 447 23 (5.1) 1.07 (0.65,1.77) 0.788

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

Note: RH = Ranch Hand.
Comparison; 1987 Dioxin < 10 ppt.
Background (Ranch Hand); 1987 Dioxin < 10 ppt.
Low (Ranch Hand): 1987 Dioxin > 10 ppt, 10 ppt < Initial Dioxin < 94 ppt.
High (Ranch Hand): 1987 Dioxin > 10 ppt, Initial Dioxin > 94 ppt.
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Table 13-5. Analysis of Chronic Liver Disease and Cirrhosis (A.'cohol-related)
(Continued)

(f).éMODEL 3: RANCH HANDS AND: C()MPARISONS BY DIOXIN CATEGORY ~ ADJUS_TED. S

: ERE . . Adjusted Relative Risk . AT
Dlomeategory I IR - -1 1 o ¢ . p-Value .
Comparlson 1,146 '
Background RH 358 1.03 (0.56,1.90) 0.914
Low RH 225 0.95(0.48,1.91) 0.894
High RH 219 0.88 (0.43,1.81) 0.734
LDW plus High RH 444 0.92 (0.54,1.57) 0.755

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

@ MQDEL 4 RANCH HANDS ~1987 moxm UNADJUS’I‘ED

1987, Dmxm Categoxy Summry Staustics 7 “Analysis Results for Logz (198‘7 l)mxm ¥ 1)
1987 : w (%) | Estimated Relative Risk R
D:_oxan, Dt L I S ST CLY . S p-Value
Low 273 12 (4 4) 1.10 (0.89,1.37) 0.368
Medium 269 15 (5.6)
High . 266 12 (4.5)

Relatlve risk for a twofold increase in 1987 dioxin.

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

¢hy MOI)EL 4 RANCH HANDS 1987 DIOXIN_m ADJUS’I‘ED

B oswCLy -~ p-Value
802 1,09 (0.84.1.41) e

* Relative risk for a twofold increase in 1987 dioxin.

13.2.2.1.5  Chronic Liver Disease and Cirrhosis (Non-alcohol-related)

All results from analysis of non-alcohol-related chronic liver disease and cirrhosis were nonsignificant
(Table 13-6(a-h): p>0.21 for all analyses). ~
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Table 13-6. Analysis of Chronic Liver Disease and Cirrhosis (Non-alcohol-related)

(a) MODEL 1 RANCH HANDS VS COMPARISONS UNADJ USTED

Occupanonal e e Number(%) “ e Est Relative Rlsk L
“Category ;:(_;:_'oup. R SR Yesw T ©95% CL)y . p-Value

All Ranch Hand 870 14 (1.6) 1,44 (0.68,3.04) 0.336
Comparison 1,250 14 (L)

Officer Ranch Hand 341 5(1.5) 2.43(0.58,10.18) 0.226
Comparison 493 3 (0.6)

Enlisted Flyer = Ranch Hand 151 2(1.3) 0.82 (0.14,4.99) 0.832
Comparison 187 3(1.6)

Enlisted Ranch Hand 378 7(1.9) 1.33 {0.48,3.69) 0.589

Groundcrew Comparison 570 8(1.4)

-.(b) MODEL 1 RANCH HANDS VS COMPARISONS ADJUSTEB

'fw_uaeﬁw-%wm e e
All 1.43 (0.68,3.03) 0.348
Officer 2.47 (0.58,10.52) 0.219
Enlisted Flyer 0.77 (0.13,4.71) 0.777
Enlisted Groundcrew 1.32 (0.47,3.69) 0.598

(c) MODEL 2: RANCH HANDS - INITIAL DlOXlN UNADJUSTED

Inmal Dim:in Catggory Summary Staﬁzmcs 5 5 'Analysrs"kesults for: Logz (lnitml Dmxin)'
Init:a! a ;,N:iihbér{(%)__ 00 Estimated neiauve:tisk e
Dioxin e e e e (956 G o o-p-Value

Low 160 2(1.3) 1.02 (0.61,1.70) 0.949
Medium 162 4(2.5)
High 160 2(1.3)

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

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

@ MODEL 2 RANCH HANGS ~ INITIAL DIOXN - ADIOSTED. -~ "~

B AdJusted Relahve Risk

o 05T CLY gl . p-anue
479 1.04 (0.61,1.76) 0.897

* Relative risk for a twofold increase in initial dioxin,

Note: Results are not adjusted for race because of the sparse number of Ranch Hands with a history of non-alcohol-
related chronic liver disease and cirrhosis.
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Table 13-6. Analysis of Chronic Liver Disease and Clrrhosis (Non-aicohol-related)
{Continued)

{e} MOI)EL 3 RANCH HANDS AND COMPARISONS ‘BY, DIOXIN CATEGORY - 3UNADJ USTED__.::' o

ST e Number (%) . Est, Relative Rxsk
I* -'i)ioxin:{‘:ategory SUTRLA AR T e L e L OSHICL
Comparison 1,212 14 (1.2)
Background RH 381 6 (1.6) 1.64 (0.62,4.34) 0.321
Low RH 239 3(1.3) 1.01 (0.29,3.58) 0.986
High RH 243 50201 1.52 (0.53,4.32) 0433
Low plus High RH 482 8 (1.7 1.24 (0.50,3.06) 0.639

Relatlve tisk 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 pPpt.

. 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 RAN CH HANDS AND_COMPARISONS BY DIOXIN CA'I‘EG()RY - 'AI)JUSTED

S : Uk Adjmted Relative Risk
- ’ Dlomeategory el : OS%RCIP.
Comparlson 1.211
Background RH 378 1.89 (0.68,5.25) 0.223
Low RH 238 1.15(0.32,4.12) 0.829
High RH 241 1.37 (0.47,4.00) 0.568
Low plus High RH 479 1.26 (0.51,3.12) 0.625

. Relfative 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.

388 a0 ' 105(073149)

Medium 287 4(14)
High 288 6 (2.1)

: Relhtive 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 13-6. Analysis of Chronic Liver Disease and Cirrhosls (Non-alcohal-related)
{(Continued}

(h) MODEL 4: RANCH HANDS ~ 1987 DIOXIN — ADJUSTED

. .Auslysis Results for Log; (1987 Dioxin+1). -

S AdjsedReldveRisk oo
M e AS®CLY T aValue
857 1.02 (0.68,1.54) 0.920

* Relative risk for a twofold increase in 1987 dioxin.

13.2.2.1.6  Liver Abscess and Sequelae of Chronic Liver Disease

A sparse number of abnormalities restricted the analysis of liver abscess and sequelae of chronic liver
disease. One non-Black, Ranch Hand enlisted groundcrew and one non-Black, Comparison officer were
noted to have a liver abscess and sequelae of chronic liver disease. No significant relations with dioxin
were noted in any of the Models 1 through 4 analyses (Table 13-7(a-h): p>0.16 for all analyses
performed).

Table 13-7. Analysis of Liver Abscess and Sequelae of Chronic Liver Disease

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

 Occupational T Namber(%) - Kt Relative Risk.

All Ranch Hand 870 1(0.1) 1.44 (0.09,23.03) 0.798
Comparison 1,251 I(0.1)

Officer Ranch Hand 341 000 - 0.999"
Comparison 494 1{(0.2)

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

Enlisted Ranch Hand 378 1(0.3) -- 0.8336"

(roundcrew Comparison 570 0 (0.0)

* P-value determined using a chi-square test with continuity correction because of the sparse number of participants
with a history of a liver abscess and sequelae of chronic liver disease.

--: Results not presented because of the sparse number of participants with a liver abscess and sequelae of chronic
liver disease,

7 Octuipational

All

Officer - .
Enlisted Flyer -- -
Enlisted Groundcrew - -

--: Resulis not presented because of the sparse number of participants with a liver abscess and sequelae of chronic
liver disease.

Note: Results are not adjusted for race and occupation because of the sparse number of participants with a liver
abscess and sequelae of chronic liver disease.
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Table 13-7. Analysis of Liver Abscess and Sequelae of Chronic Liver Disease

(Continued)
(¢) MODELZ RANCH HANDS INi’I‘lAL DIOXIZN UNAD.!IJSTED _ & B e
Iniual onxm Categnry Summary Sta&stxcs L A “Analysis Results for: Log; (lmtial Dioxm)

huitial S Tl U Number (%) ol _i’EsumatedReiaﬁvemsk S

1 Dioxin '5 SR ey T i (95%. C.I.} R :p-Value
Low 160 ) ~0(0.0) ' 199 064,625 0.277
Medium 162 0 (0.0)
Hig’h 160 1(0.6)

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

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

(d) M()DEL 2: RANCH HANDS -INITIAL DIOXIN = ADJ USTED

Analysis Results for Log, (Inihal "oxin)
A&jasted Re!atwe ' '

479 .09 (0.61 7 19) T 077

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 a liver abscess and sequelae of chronic

lwer'dlsease

() MOBEL 3 RANCH HANDS ANI) COMPARISONS BY DIOXIN: CATEGORY- - UNADJUSTED :

- v " “Nunber (%) | Est. Relative Risk e

K Dmxm Categm-y T g T et U9 CLY™® T "p-Vzalne :
Comparison 1,213 1(0.1)
Background RH 381 0(0.0) - 0.999°
Low RH 239 0(0.0) - 0.999°
High RH 243 1(04) 5.44 (0.33,89.44) 0.236
Low plus High RH 482 1(0.2) - 0.999°

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

¢ P-value determined using a chi-square test with continuity correction because of the sparse number of Ranch
Hands with a liver abscess and sequelae of chronic liver disease.

-- Results not presented because of the sparse number of Ranch Hands with a liver abscess and sequelae of chronic

liver disease.

Note: RH = Ranch Hand.
- Comparison: 1987 Dioxin £ 10 ppt.
. Background (Ranch Hand): 1987 Dicxin < 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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g Table 13-7. Analysis of Liver Abscess and Sequelae of Chronic Liver Disease
( ) {Continued)

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

SO T T Adjusted Relative Risk T s
Dlo:un Category L e g 5% X)) R e .p'-Value'. .
Comparison 1,212 ' ' o
Background RH 378 -- --
Low RH 238 -- -
High RH 241 7.76 (0.38,158.28) 0.183
Low plus High RH 479 -- --

--: Analyses not performed because of the sparse number of Ranch Hands with a liver abscess and sequelae of
chronic liver disease,

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

Results are not adjusted for race and occupation because of the sparse number of Ranch Hands with a liver
abscess and sequelae of chronic liver disease.

-Ag) MODEL 4. RANCH HANI)S 198‘7 I)IOXIN UNADJUSTED

1987 D:oxm Category Summary Staﬁstics fEnay s Resulw for Log; (1987 Dioxin + 1)
(,.,..__‘} :., T . (%) — o o
“Doxin . 7 R e i Yes s B ¥ e : p‘Value Y
Low 288 0(0.0) ' 2 30 (0 71 7 43) 0.162
Medium 287 00.0)
High 288 1(0.3)

* Relative risk for a twofold increase in 1987 dioxin.

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

“(byMODEL 4: mca HANDS - 1987 moxm'“wmsmb-u; e e

pValwe o

8T PG V1T

Note: Results are adjusted only for age and lifetime alcohol history because of the sparse number of Ranch Hands
with a liver abscess and sequelae of chronic liver disease.

13.2.2.1.7  Enlarged Liver (Hepatomegaly)

The unadjusted and adjusted Model 1 analyses of the prevalence of enlarged liver revealed no group
differences when combining all occupations (Table 13-8(a,b): p>0.33 for each analysis). After
stratifying by occupation, a marginally significant difference was seen between Ranch Hand and
Comparison enlisted groundcrew (Table 13-8(a,b): Est. RR=0.30, p=0.056; Adj. RR=0.29, p=0.057,
— respectively). Among the enlisted groundcrew, 0.8 percent of the Ranch Hands had an enlarged liver
L ) versus 2.6 percent of the Comparisons. No significant results were seen in the Model 2, Model 3, or
Model 4 analyses (Table 13-8(c—h): p>0.15 for all analyses).
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Table 13-8. Analysis of Enlarged Liver (Hepatomegaly)

(a) MODEL 1 RANCH HANDS VS, COMPARISONS UNADJUSTED

c)ceupanonai T T o . Number{%) - UBst Re!azive Riskx R
i Category = Gmup S S CYegio 00 95%CLYy o p-Value
All Ranch Hand 869 14 { 1.6) 0. 74 (0.39,1.42) 0.361
: Comparison 1,249 27(2.2)
Officer Ranch Hand 341 3(1.5) 0.80 (0.27,2.40) 0.689
: Comparison 492 9(1.8)
Enlisted Flyer ~ Ranch Hand 151 6 (4.0) 2.54 (0.62,10.32) 0.193
Comparison 187 3(1.6)
Enlisted Ranch Hand 377 3(0.8) 0.30(0.09,1.03) 0.056
Grpundcrew Comparison 570 15 (2.6)

_.{b) MODEL 1 RANCH HANDS VS. COMPARISONS ADJUSTED

Adjustedkelaﬂvems : T ——

_ Ompaﬁnnﬂmategm S OSHCLYy. CpValue
Att 0.73 (0.38.1.91 ) 0.339
Officer 0.78 (0.26,2.36) 0.662
Enlisted Flyer 2.53 (0.62,10.38) 0.198
Enlistcd Groundcrew 0.29 (0.08,1.03) 0.057

f(c)‘ MODEL 2: RANCH HANDS mrrm:t, DIOXIN - UNADJUSTED

| ’Ananysss Resuhs mri.cogztlniﬁal Dmxin)'_:f_, o

Number (%)

T Estlmami Relauve Risk o
Low o 160 - 2 (1.3) 0.96 (0.56,1.65) 0.880
Medium 162 4(2.5)
High 159 2(13)

AdJusted for percent body fat at the time of the blood measurement of dioxin.
Relatlve risk for a twofold increase in initial dioxin.

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

_@)_lMODELZ RANCH HANBS INI’I‘JAL DIOXIN ADJUSTED

778 T 551 (0.46.1.80) | | 0790

Relatlve risk for a twofold increase in initial dioxin.

Note: Results are not adjusted for race because of the sparse number of Ranch Hands with a history of an enlarged
liver.
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Table 13-8. Analysis of Enlarged Liver (Hepatomegaly) (Continued)

e (¢) MODEL 3: RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY - UNADJ USTED
. R Number (%) Est. Relat.l\‘e Rlsk_ B
Dipxin :Cat_egory : Lm0 Yes 95% C.L)* p-Value

Comparison 1,211 26 2.n

Background RH 381 6 (1.6) 0.75 (0.31,1.86) 0.540
Low RH 239 2 (0.8) 0.38 (0.09,1.62) 0.191
High RH 242 6 (2.5) 1.12 (0.46,2.78) 0.798
Low plus High RH 481 8(L.7) 0.66 (0.27,1.61) 0.357

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

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

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

B R I I S Aq,ustednelauvenmk
. DioxinCategory -~ . @ ~(95% CLY. . -p-Value
Comparison 1,210
Background RH 378 0.80 (0.32,2.01) 0.630
Low RH 238 0.35 (0.08,1.51) 0.159
L i High RH 240 1.09 (0.42,2.79) 0.864
iy Low plus High RH 478 0.62 (0.25,1.54) 0.302

* 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.

(®) MODEL 4: RANCH’HANDS

1987 DiOXIN UNADJUSTED

1987 Dmxm Category Summary Statistics . “Analysis Results for Log, (198’7 Dwxm + l)
cROBT e Number (%} _ tlmnted Relative Rnsk CELT . s
DlOXiB o ﬂ : B (R :: L (95% C.L)“ R ::;-.p-Value-"-:
Low 288 4 (1.4) 0.94 (0.65,1.35) 0.731
Medium 287 4(1.4)
High 287 6(2.1)

* Relative risk for a twofold increasc in 1987 dioxin.

Nate: Low = <7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt.
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Table 13-8. Analysis of Enlarged Liver (Hepatomegaly) (Continued)

@ MODEL 4 RANCH RANDS - 1997 DIOXIN- AbiOsTED ./
R ool Analysis Results for Loy (1987 Dioxin+ 1) '
L Adjusted RelativeRisk oo el
CLoom T DL ESmCAE o pValge T
_ 856 0.93 (0.60,1.46) 0.753
* Relative risk for a twofold increase in 1987 dioxin.

13.2.2.1.8  Other Liver Disorders

Both the unadjusted and adjusted Model 1 analyses revealed marginally significant differences between
Ranch Hands and Comparisons over all occupations (Table 13-9(a,b): Est. RR=1.20, p=0.067;

Adj. RR=1.19, p=0.090, respectively). The percentage of Ranch Hands with other liver disorders was
28.8 versus 25.2 for Comparisons. Stratifying by occupation revealed a marginally significant difference
between Ranch Hands and Comparisons within the enlisted groundcrew stratum for both the unadjusted
and adjusted analyses (Table 13-9(a,b): Est. RR=1.32, p=0.062; Adj. RR=1.31, p=0.073, respectively).
Of the enlisted groundcrew Ranch Hands, 30.8 percent had other liver disorders versus 25.2 percent of the
Comparisons.

Table 13-9. Analysis of Other Liver Disorders

9 MODEL: RANCH HANDS V8. COMPARISONS SUNABIUSTED ™ 0 7% T 70 1 /™)

_ Category -~ " Gromp v molUUUloe Yesiho U L0 (98%iCR) i .

All Ranch Hand 866 249 (28.8) 1.20(0.99,1.46) 0.067
Comparison 1,240 312 (25.2)

Officer Ranch Hand 338 93 (27.5) 1.15 (0.84,1.57) 0.399
' Comparison 486 121 (24.9)

Enlisted Flyer ~ Ranch Hand 151 40 (26.5) 1.04 (0.64,1.70) 0.864
: Comparison 187 48 (25.7)

Enlisted Ranch Hand 377 116 (30.8) 1.32 (0.99,1.76) 0.062
Groundcrew Comparison 567 143 (25.2)

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

Occupaionn Caegory

Al

Officer 1.15 (0.83,1.57})
Enlisted Flyer 0.98 (0.60,1.61)
Enlisted Groundcrew 1.31 (0.98,1.75)
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Table 13-9. Analysis of Other Liver Disorders (Continued)

(c) MODEL 2: RANCH HANDS ~ INITIAL DIOXIN ~ UNABJUSTED

" Initial Dioxin Category Summary Statisties - ": ' Analysns Re,sults forLog,,(init:a[ Dmxm)"':
dnitial o Number(%) . B EsumatedRelahveRisk G B
“Dioxin - e R L IIRRr T I OB CLY - p-Va!ue R
Low 159 39 (24.5) 1.12 (0.97,1.30) 0.119
Medium 162 53(32.7)
_High 160 55 (34.4)

* 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 DIOXIN ~ ADJUSTED

/- Analysis Results for Log,- (Imﬂal D:oxin)----:- PLTL

S T ustednelaﬁveRiSR__ el T A

478 1.23 (1.03, 1 .47) 0.022

* Relative risk for a twofold increase in initial dioxin.

(e) MODEL 3: RANCH: HANDS AND COMPARISDNS BY' DIOX]N CATEGORY ~ UNADJUSTED

L e T Number (%) sl Est. Relative Risk <
I)iaxm Catqgory e LT Y e @swCLy™ o '.p-iVa_!ue
( Omparison _ 1,202 299 (24.9)
Background RH 378 99 (26.2) 1.15 (0.88,1.50) 0.318
Low RH 238 64 (26.9) 1.09 (0.80,1.50) 0.578
High RH 243 83 (34.2) 1.49 (1.10,2.00) 0.009
Low plus High RH 481 147 (30.6) 1.28 (1.01,1.62) 0.042

Relanve 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: Current Dioxin < 10 ppt.
Background (Ranch Hand): Current Dioxin < 10 ppt.

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

-_3 (f) MGDEL 3 RANCH HANDS AND: C()MPARISONS BY: DIOXIN CATEGORY ADJUSTED

Ihoxm Caisegory Lo p-Value
' C ompanson ' 1,201 o
Background RH 375 1.13 (0.86,1.49) 0.371
Low RH 237 1.05 (0.76,1.45) 0.757
High RH 241 1.52(1.11,2.08) 0.009
Low plus High RH 478 1.27 (1.00,1.62) 0.055

® Relative risk and confidence interval relative to Comparisons.

Note: RH = Ranch Hand.
Comparison: Current Dioxin < 10 ppt.
Background (Ranch Hand): Current Dioxin < 10 ppt.
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < lnitial Dioxin £ 94 ppt.
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 94 ppt.
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Table 13-9. Analysis of Other Liver Disorders {Continued)

'i{g'};MonEL 4: RANCH HAN’DS - 1987 DIOXIN - UNADJUSTED

| 1987 Dmxln Category Summry Statistics -~ | . Analysis Resu]ts forLog;(1987 moximl)
A LA A e "Number %) Esﬂmtedlleialive Risk = - . e
' Dioxin~ '_nj_- L e j_ TOSHCLY p-Value”i"- R
Low 286 73 (25.5) 110 (1.00,1.22) 0.055
Mediom 285 76 (26.7)
_High 288 97 (33.7)

® Relative risk for a twofold increase in 1987 dioxin.

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

__(_h):;:MOl)EL 4 RANCH HANBS 1987 DIOXIN - ADJUSTED

Analysns Results for Log, (1987 Di 'xin + 1)

853 " 111(099125) ' 0.077

* Relative risk for a twofold increase in 1987 dioxin.

The unadjusted Model 2 analysis did not reveal a significant association between initial dioxin and other
liver disorders (Table 13-9(c): p=0.119). After adjusting for covariates, the results became significant
(Table 13-9(d): Adj. RR=1.23, p=0.022). The percentages of other liver disorders in the low, medium,
and high initial dioxin categories were 24.5, 32.7, and 34.4, respectively.

The unadjusted Model 3 analysis of other liver disorders revealed significant differences between Ranch
Hangs in the high dioxin category and Comparisons, as well as between Ranch Hands in the low and high
dioxin categories combined and Comparisons (Table 13-9(e): Est. RR=1.49, p=0.009; Est. RR=1.28,
p=0.042, respectively). The same contrasts were significant after adjusting for covariates (Table 13-9(f):
Adj. RR=1.52, p=0.009, for Ranch Hands in the high dioxin category versus Comparisons; Adj. RR=1.27
p=0.055, for Ranch Hands in the low and high dioxin categories combined versus Comparisons). The
percentages of other liver disorders among Ranch Hands in the high dioxin category, Ranch Hands in the
low and high dioxin categories combined, and Comparisons were 34.2, 30.6, and 24.9, respectively.

?

Both the unadjusted and adjusted Model 4 analyses revealed marginally significant positive associations
between 1987 dioxin and other liver disorders (Table 13-9(g,h): Est. RR=1.10, p=0.055; Adj. RR=1.11,
p=0.077, respectively). The percentages of other liver disorders in the low, medium, and high 1987
dioxin categories were 25.5, 26.7, and 33.7, respectively.

13.2.2.2 Physical Examination Variables

13.2.2.2.1 Current Hepatomegaly

All unadjusted and adjusted analyses of current hepatomegaly, as assessed by a physician at the 1997
physical examination, were nonsignificant for Models 1 through 4 (Table 13-10: p>0.10 for each
analysis).
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Table 13-10. Analysis of Current Hepatomegaly
Am) MODEL 1: RANCH HANDS VS, COMPARISONS UNADJUSTED

Oocupational L Number(%) S Est-Relauve Rlsk Lo i L
. Category Group BRSO T O Yes s @8 G - p-Nalee
All Ranch Hand 860 10(1.2) 2.06 (0. 78,5.43) 0.141
Comparison 1231 7 (0.6)
Officer Ranch Hand 340 4(1.2) 2.90 (0.53,15.95) 0.220
Comparison 490 2(0.4)
Enlisted Flyer = Ranch Hand 150 2(1.3) - 0.389°
Comparison 185 0 (0.0)
Enlisted Ranch Hand 370 4(1.1) 1.20(0.32,4.51) 0.783
Groundcrew Comparison 556 5(0.9)

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

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

.(b)MODELl ‘RANCH HANDS VS COMPARISONS ~ADJUSTED " =~ .0 .

. Adiusted Reélative Risk

o T 495% C.A)* ey

All 2.13 (0.80,5.67) 0.127
Officer 3.17 (0.57,17.56) 0.187
Enlisted Flyer -- -
Enlisted Groundcrew 1.18(0.31,451) 0.805

--2 Results not presented because of the sparse number of participants with current hepatomegaly.

Note: Results are not adjusted for race because of the sparse number of participants with current hepatomegaly.

0.69 (0.36.13D)

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 INITIAL DIOXIN -ADJ USTED
- Analysis Results for. Lng, (lmtlal Dioxin)

B AdjustedRelaﬂveRlsk R TR
= R S @8R Gy e piYglle
474 0.66 (0.30,1.45) 0.279

* Relative risk for a twofold increase in initial dioxin,

Note: Results are not adjusted for race because of the sparse number of participants with current hepatomegaly.
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Table 13-10. Analysis of Current Hepatom

egaly (Continued)

(e} MODEL 3: RANCH HANDS AND COMPARISONS BY DIOX!N CATEGORY ~ UNADJUSTED .

: ' S _ Number (%) Bt Relative R:sk ' e
Dloxm Calegory S ‘Yes. 95% CL)y™ : p-Valm_-

Companson 1,194 7(0.6)

Background RH 376 3(0.8) 1.53 (0.39,5.99) 0.543

Low RH 236 3(1.3) 2.10(0.54,8.23) 0.284

High RH 241 4 (1.7 2.58(0.74,8.97) 0.136

Low plus High RH 477 7(1.5) 2.33 (0.80,6.76) 0.119

2 Relatlve 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.

-(f)_MOBEL 3 RANCH HANDS ANI) COMPARISONS BY DIOXIN CATEGORY - ADJUSTEI)

4 . ERER p Ad_)usted Re!auve mSk : S ’ -
Dmxin Category SA o L (95% CIL* . B .5 p-Value :
Comparlson 1,193
Background RH 374 1.64 (0.40,6.69) 0.489
Low RH 235 2.26 (0.57,9.01) 0.247
High RH 239 2.62 (0.70,9.84) 0.154
Low plus High RH 474 2.44 (0.82,7.24) 0.109

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

Results are not adjusted for race because of the sparse number of participants with current hepatomegaly.

(g) MGDEL 4z RANCH HANDS ~ 1987 DIOXIN ~UNADJUSTED -

-1987 Dmxin Category Summary Staﬁstxcs - Analysis Results for Mgz (1987 D:oxin + 1)
1987 Bty ~:=Estimated !leiative i_lisk Cr
.;.I)ioxin TR DRSS ¢ SR et N (95%(1!)’ p-Value
Low 283 3.1 1.04 (0.69,1.58) 0.853
Medium 285 3(1.D)
High 285 4(1.4)

* 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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Table 13-10. Analysis of Current Hepatomegaly {Continued)

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

B "-Aﬁﬁlﬁi:sfkesﬁlts for Log; (1987 Diexin +1) ~

Sl et Adjusted RelativeRisk i Lo S o
W e e ORGCAYe n Vialug
848 1.05 (0.64,1.74) 0.838

* Relative risk for a twofold increase in 1987 dioxin.

Note: Results are not adjusted for race because of the sparse number of participants with current hepatomegaly.

13.2.2.3 Laboratory Examination Variables

13.2.2.3.1  AST (Continuous)

Model 1 showed no significant difference in mean AST levels between Ranch Hands and Comparisons in
either the unadjusted or adjusted analysis (Table 13-11(a,b): p>0.44 for all contrasts). The unadjusted
and adjusted analyses for Model 2 did not reveal any significant relations between initial dioxin and AST
levels (Table 13-11(c,d): p>0.49 in both analyses).

Table 13-11. Analysis of AST (U/) (Continuous)

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

o Category: . Group. vl o iR D o Mean® el (958G G e p-Value®
Al Ranch Hand 859 23.01 0.13 -- 0.705
Comparison 1,231 22.88
Officer Ranch Hand 340 2340 0.06 -- 0.914
Comparison 450 23.34
Enlisted Flyer ~ Ranch Hand 150 22,17 —0.32 -- 0.696
Comparison 185 2248
Enlisted Ranch Hand 369 22.99 0.39 -- 0.447
Groundcrew Comparison 556 22.60

* Transformed from natural logarithm scale.

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

¢ P-value is based on difference of means on natural logarithin scale.
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Table 13-11. Analysis of AST (U/1) (Continuous) (Continued)

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

: Occupauonal i E e o D:fferenc_eof_Adj Means MR
o Category .. 1. Gromp’ Ad] Mean L O5%CLY . :';;-E' "p-Valae*
All ' Ranch Hand 854 23.36 0.18 - 0.597
. Comparison 1,229 2317
Officer Ranch Hand 340 23.88 0.08 -- 0.385
Comparison 489 23.80
Enlisted Flyer RanchHand 148 2279 —0.09 - 0.916
Comparison 184 22.87
Enlisted Groundcrew Ranch Hand 366 23.32 0.37 - 0.470

Comparison 556 22.95

4 Transformed from natural logarithm scale.

® Difference of means after transformation to original scale; confidence interval on difference of means not
presgnted 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 .0 ™

"hal Dmxm Category Summry Statistics ' ysis Rwults for Loa:(lnitinl Dioxin)” i
~15% 2330 2350 0.011 0.003 (0.012) 0813
Me;dium 159 23.71 2372
High 159 23.43 2332

* 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 AST versus log; (initial dioxin).

Noté' Low = 27-63 ppt; Medium = >63-152 ppt; High = >152 ppt.
() MODEL 2: RANCH HANDS: '-TNI’I‘IAL DIOXIN~ ADJUSTED

' ~imtiawioxm A

Tow 158 2476 0057 TTT0.010 (0014) 0493
Mediur 158 25.53
High 157 24.99

8 Transformed from natural logarithm scale.
Slope and standard error based on natural logarithm of AST versus fog; (initial dloxln)

Note: Low = 27-63 ppt; Medium = >63-152 ppt; High = >152 ppt.
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. Table 13-11. Analysis of AST (U/l) (Continuous) (Continued)

~~~~ o (e) MODEL 3 RANCH HANDS AND COMPARISONS BY DIOX]N CATEGORY - UNADJUSTED
_ _ - _ A Dit‘fereme of Adj. Mean

i S R R I vs_Companmm o

: ”Dioxin'CaWaory Lo o Mean® L .'Adi..Mean"" L EmCEY p-Value?
Comparison 1,194 22.85 22.84
Background RH 376 22.34 2254 -0.30 -- 0.501
Low RH 236 2345 23.39 (.55 -- 0.306
High RH 240 23.56 23.36 0.52 -- 0.334
Low plus High RH 476 23.51 23.37 0.53 -- 0.193

* 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.

3(10 MODEL 3 RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY-— ADJUST ED:-
' : : Diﬂerence of Adj. Mean

"--DioxiirCmguiyf? . Coom Cr T Ady Mean® TSGR CLY --p%Value“*-- :
( ) Comparison 1,193 23.23
e Background RH 374 2276 ~0.47 - 0.305
Low RH 235 23.93 0.70 -- 0.207
High RH 238 24,17 0.94 - 0.100
Low plus High RH 473 24.05 0.82 -- 0.055

? 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 > I0 ppt, Initial Dioxin > 94 ppt.

(g) M()DE!A ‘RANCH H&NDS 198‘7 DIOXIN UNADJUSTED _' i

1987 I)ioxl Category Simunary Snatishcs: o
| e G '-Mj“ﬁ'eds‘“’ﬁe 2
:'1937 l_)ipxin -. . o Mean® (Std. Error) p*Value
Low 22.29 0.017 (0.008) 0.033
Medium 23.30
Fligh 23.38
® Transformed from natural logarithm scale.
(& b Slope and standard error based on natural logarithm of AST 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 13-11. Analysis of AST (U/l) (Continuous) (Continued)

-(h) MODEL 4: 'RANCH HANDS - 1987 DIOXIN ~ADJUSTED. - o

\\-__,.J“:

1987 Dioxin Category Summary Statistics o Analysis Results forLog; (1987 Dioxin + 1}
1987 g AdjstedSlope -
Low 283 22.72 0.036 0.028 (0.009) 0.002
Medium 283 24.06
High 281 24.66

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

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

The Model 3 unadjusted analysis of AST showed no significant difference between any of the Ranch
Hand categories and the Comparison group (Table 13-1 1(e). p>0.19 for all contrasts). After covariate

adjustment, a marginally significant difference between the mean AST of Ranch Hands in the high dioxin
category and the Cormnparison mean was revealed (Table 13-1 1(f): difference of adjusted means=0.94 U/,

p=0.100). The adjusted mean levels of AST for Ranch Hands in the high dioxin category and the
Comparison group were 24.17 U/l and 23.23 U/, respectively. A marginally significant difference
between Ranch Hands in the low and high dioxin categories combined and the Comparisons also was
secn after covariate adjustment (Table 13-11(f): difference of adjusted means=0.82 U/l; p=0.055). The
adjusted mean levels of AST for Ranch Hands in the low and high dioxin categories combined and the
Comparison group were 24.05 U/l and 23.23 U/, respectively.

In Model 4, the unadjusted analysis found a significant positive association between AST in its
continuous form and 1987 dioxin levels (Table 13-11(g): slope=0.017, p=0.033). The adjusted Model 4
analysis revealed a significant association between AST levels and 1987 dioxin levels (Table 13-11¢h):
adjuéted slope=0.028, p=0.002). The adjusted mean AST levels in the low, medium, and high 1987
dioxin categories were 22.72 U/, 24.06 U/l, and 24.66 U/L, respectively.

13.2.2.3.2

AST (Discrete)

The unadjusted and adjusted Model 1 analyses did not show a significant group difference in the
percentage of individuals with high AST levels (Table 13-12(a,b): p>0.25 for all contrasts).

Table 13-12. Analysis of AST (Discrete)

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

U st Relative Rigk . "

Oceupational © = * . o e Number (%) ot EstRelativeRisk: oo 0o o
Category * Group - o o High ot o 0 (95% CL) oL - peValue

All Ranch Hand 859 63(7.3) L11(0.79,1.56) 0.552
: Comparison 1,231 82 (6.7)

Officer Ranch Hand 340 24 (7.1) 1.09 (0.63,1.88) 0.765
Comparison 490 32 (6.5)

Enlisted Flyer = Ranch Hand 150 10 (6.7) 0.75 (0.33,1.72) 0.501
. Comparison 185 16 (8.6)

Enlisted Ranch Hand 369 29(7.9) 1.31(0.78,2.19) 0.304
Groundcrew Comparison 556 34 (6.1)
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Table 13-12, Analysis of AST (Discrete) (Continued)

{b) MODEL 1: RANCH HANDS VS. COMPARISONS ADJUSTED

: B R Adjuste(i Relative. Rnsk A
. -.-.chupational_ Ca;teg_o:y A £95% C.X) - . :p-Value -
All 1.14 (0.81,1.61 ) 0.448
Officer 1.09 (0.63,1.89) 0.763
Enlisted Flyer 0.84 (0.36,1.92) 0.671
Enlisted Groundcrew 1.35 (0.81,2.28) 0.252

-(c) MODEL 2: RANCH: HANDS INITIAL: moxm UNADJHSTED

" Ind it __-Dloxm Category Summary Siat:stics } '-'Z'Analys:s Ramlts furLogz (Iniﬁa! Di(mn}‘ o
Inltial pr Number (%) Eshmated Relativelhsk el i
‘Diexin .~ a “High | 95% CL)® : .;:p~Value

Low 158 11 (7.0) 1.08 (0.86,1.36) 0.498
Medium 159 20(12.6)
High 159 14 (8.8)

Ad_]usted for percent body fat at the ttme 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 DIOXIN ABJ USTED

E

113086150

? Relative risk for a twofold increase in initial dioxin.

(e) MODEL 3: RANCH HANDS AND COMPARISONS §

" Dioxin Category.

(,ompanson 1,194 75 6.6)

Background RH 376 17 (4.5) 0.72 (0.42,1.24) 0.241
Low RH 236 19 (8.1) 1.21(0.72,2.04) 0.476
High RH 240 26 (10.8) 1.60 (1.00,2.56) 0.051
Low plus High RH 476 45 (9.5) 139 (0.95,2.05) 0.094

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

Note: RH = Ranch Hand.

Comparison: 1987 Dioxin < 10 ppt.

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

Low (Ranch Hand): 1987 Dioxin > 10 ppt, 10 ppt < Initial Dioxin < 94 ppt.
High (Ranch Hand): 1987 Dioxin > 10 ppt, Initial Dioxin > 94 ppt.
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Table 13-12. Analysis of AST (Discrete) (Continued}

® MODEL KH RANCH HANDS AND/ COMPARISONS BY DIOXIN: CA'I‘EGORY - ADJ USTEDZ_Z_':-’_ I

I T e e Adgusted Relative Risk " _ S
I)mxm Category R ¢ -1 % o7 5 p-Value e
Comparlson 1,193 '
Background RH 374 0.70 (0.40,1.22) 0.212
Low RH 235 1.28 (0.75,2.18) 0.360
High RH 238 1.79 (1.08,2.96) 0.024
Low plus High RH 473 1.51 (1.02,2,26) 0.041

* Relative risk and confidence interval relative to Comparisons.
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.
ngh (Ranch Hand): 1987 Dioxin > 10 ppt, Initial Dioxin > 94 ppt.

""" ‘ __"iyﬁs Rm!ts for Logz {1987 Dloxin + 1);- -

Number(%) : Estima*ted Relauve Iﬁisk o T
e g e (98 G R p_-_Value_' PSR
283 11 3.9 1.26 (1.06,1.48) 0.008
285 23@8.D
284 28 (9.9)

* Relative risk for a twofold increase in 1987 dioxin.

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

g7 138 (112.171) T o002

* Relative risk for a twofold increase in 1987 dioxin.

In Model 2, neither the unadjusted nor adjusted analyses showed significant associations between AST
and initial dioxin (Table 13-12(c,d): p>0.38 for both analyses).

The unadjusted Model 3 analysis of AST in its discrete form revealed two marginally significant
contrasts: Ranch Hands in the high dioxin category versus Comparisons and Ranch Hands in the low and
high dioxin categories combined versus Comparisons (Table 13-12(e): Est. RR=1.60, p=0.051;
Est..RR=1.39, p=0.094, respectively). Similarly, the adjusted analysis showed a significant difference
between Ranch Hands in the high dioxin category and Comparisons (Table 13-12(f): Adj. RR=1.79,
p=0i024), as well as between the Ranch Hands in the low and high dioxin categories combined and
Comparisons (Adj. RR=1.51, p=0.041). The percentages of individuals with high levels of AST among
the Ranch Hands in the high dioxin category, Ranch Hands in the low and high dioxin categories
combined, and Comparisons were 10.8, 9.5, and 6.6, respectively.
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( } The unadjusted analysis for Model 4 showed a significant association between AST in its discrete form
and 1987 dioxin (Table 13-12(g): Est. RR=1.26, p=0.008). Similarly, the adjusted analysis revealed
significant results (Adj. RR=1.38, p=0.002). The percentages of participants with high AST levels in the
low, medium, and high 1987 dioxin categories were 3.9, 8.1, and 9.9, respectively.

13.2.2.3.3 ALT (Continuous)

All Model 1 and 2 analyses of ALT in its continuous form showed nonsignificant results (Table 13-13(a—d):
p>>0.19 for each analysis).

Table 13-13. Analysis of ALT (U/l) (Continuous)
(a) MODEL 1: RANCH HANDS VS. COMPARISONS — UNADJUSTED

All Ranch Hand 859 42.58 0.13 -- 0.803
Comparison 1231 42.45
Officer Ranch Hand 340 42.21 042 -- 0.613
Comparison 490 41.79
Enlisted Flyer =~ Ranch Hand 150 41.21 -1.38 — 0.290
Comparison 185 42.59
Enlisted Ranch Hand 369 43.50 0.51 -- 0.537
( "-} Groundcrew Comparison 556 42,99

* 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.

STED

" Difference of Adj, Means -

o Gron o e Al Mean® e R (98% G T paValeeS

All Ranch Hand 854 42.29 0.20 -- 0.707
Comparison 1,229 42.09

Officer Ranch Hand 340 42.75 0.61 -- 0.460
Comparison 489 42.14

Enlisted Flyer ~ Ranch Hand 148 4172 -1.12 -- 0.386
Comparison 184 42.84

Enlisted Ranch Hand 366 41.96 0.30 -- 0.698

Grounderew Comparison 356 41.66

* Transformed from natural logarithm scale.

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

¢ P-value is based on difference of means on natural logarithm scale,
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Table 13-13. Analysis of ALT {(U/l) {Continuous) (Continued)

(c) MODEL 2: RANCH. HANDS — INTTIAL. DIOXIN ~ UNADJUSTED

Imtnal Dmx'in Category Summary ‘\‘Ststistics .

Analysns Results l‘or Log; (lniual {)mxm)" -

Initlal Daoxm LR Mean® ___.Aaj.jim;eg_n'_"' AR s, l.:]rror}"‘ 3 ':p-'-vqme o
Low 158 42.39 42.65 0.036 0.013 (0.010) 0.199
Medium 159 44.97 45.00

_High 159 45.02 44.72

* 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 ALT versus log, (initial dioxin).

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

(d).] MODELZ RANCH: HANBS INITIAL I)I{)XIN ABJUSTED

Initxal Diox

Analysxs ’Rﬁults far Log, (Initml D:oxm)

_ : " Adj. Slope N I
Initinl onxin e {Std Ermr)" Ry p-_Valye- ;
Low 0.094 0.011 (0.012) 0.357
Medium
I-Iig_h

* Transformed from natural logarithm scale.

b Slope and standard error based on natural logarithm of ALT versus log; (initiat dioxin).
Note: Low = 27-63 ppt; Medium = >63-152 ppt; High = >152 ppt.

(e) MODEL 3, RANCH HANDS AND LOMPARISONS BY BIOX]N CATEGORY —_U‘NADJUSTED A

o 95% cw -

. 'Dioxin Category - . 'm0 Mean® . Adj. Mean"
Comparison 1,194 4241 42.37
Background RH 376 40.74 41.32 -1.05 -- 0.129
Low RH 236 4332 43.14 0.77 - 0.368
High RH 240 44.91 44.27 1.90 - 0.027
Low plus High RH 476 44,12 43.71 1.34 - 0.041

* 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 analtysis 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 Dicoxin < 94 ppt.
- High (Ranch Hand): 1987 Dioxin > 10 ppt, Initial Dioxin > 94 ppt.
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Table 13-13. Analysis of ALT (U/l) (Continuous) {Continued)

_ _ R Dllference ofAdj Mean - N
T 2 R T U S U o vaCompmsons TR SR
Dioxin-Catggory" Lm0 AdjoMean® C95%CL® T pvaluet

(f) MODEL 3 RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY - ADJUSTED L

Comparison 1,193 42.21

Background RH 374 41.31 - =0.90 - 0.192
L.ow RH 235 43.65 1.44 -- 0.084
High RH 238 43.62 1.41 - 0.098
Low plus High RH 473 43.63 1.42 -- 0.026

Transformed from natural logarithm scale.
® Difference of means after transformation to original scale; confidence interval on difference of means not presented
because analysis was performed on natural logarithm scale.
¢ P-value is based on difference of means on natural logarithm scale.
Note: RH = Ranch Hand.
Comparison: 1987 Dioxin < 10 ppt.
Background (Ranch Hand): 1987 Dioxin < 10 ppt.
Low (Ranch Hand): 1987 Dioxin > 10 ppt, 10 ppt < Initial Dioxin < 94 ppt.
High (Ranch Hand): 1987 Dioxin > 10 ppt, Initial Dioxin > 94 ppt.

(g) MGDEL 4. RANCH BANDS - 198’7 DIOXIN UNADJUSTED

1987 Dioxin Category S" mmary Smnstics j R Analys:s R&ults for Log, (193’7 Dmxin +1)
e : s Adi lSloBe L
1937 Dmxin .-‘_--M@',,-:: gl o R RE L - {8td. Error)’ p~Vaim: L
Low 41.17 0.023 0.029 (0.007) <0.001
Medium 41.87
_High 44.82
® Transformed from natural logarithm scale.
® Slope and standard error based on natural logarithm of ALT versus log, (1987 dioxin + 1).
Note: Low = <7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt.
ADJUSTED ...... LR
Analyszs Resuits for Log, (1987 Dioxin + 1)

: i AdjustedSloge e
TREE (Std. Errer)® pNaluej S
0.079 0.033 (0.007) <0.001

Medium
_High

[‘ransformed from natural logarithm scale.
lope and standard error based on natural logarithm of ALT versus log, (1987 dioxin + 1).

Note: Low = <7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt.
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The unadjusted Model 3 analysis of ALT revealed two significant contrasts: Ranch Hands in the high
dioxin category versus Comparisons and Ranch Hands in the low and high dioxin categories combined
versus Comparisons (Table 13-13(e): difference of means=1.90 U/, p=0.027; difference of means=1.34
U/, .p=0.041, respectively).

After covariate adjustment, the Model 3 analysis of ALT revealed marginally significant differences
between the adjusted mean of Ranch Hands in the low dioxin category and the Comparison adjusted mean
(Table 13-13(f): difference of adjusted means=1.44 U/l, p=0.084) and between the adjusted mean of
Ranch Hands in the high dioxin category and the Comparison adjusted mean (difference of adjusted
means=1.41 U/, p=0.098). Ranch Hands in the low and high dioxin categories combined also were
significantly different from the Comparisons in the adjusted analysis (difference of adjusted means=1.42
U/l,p=0.026). Ranch Hands in the low and high dioxin categories combined had higher mean ALT levels
(43.65 U/l and 43.62 U/1) than did the Comparisons (42.21 U/1).

The unadjusted and adjusted analyses for Model 4 each showed significant positive associations between
ALT in its continuous form and 1987 dioxin (Table 13-13(g,h): slope=0.029, p<0.001, unadjusted;
slope=0.033, p<0.001, adjusted). The adjusted mean ALT levels in the low, medium, and high 1987
dioxin categories were 40.98 U/l, 42.50 U/, and 45.28 U/, respectively.

13.2.2.3.4  ALT(Discrete)

The Model 1 analyses of ALT in its discrete form revealed no significant differences between Ranch
Hands and Comparisons when examined across all occupations and within each occupation (Table
13-1_4(a,b): p>0.13 for each contrast).

Table 13-14. Analysis of ALT (Discrete)

(a) MOI)EL 1 RANCH HANDS VS. COMPARISGNS UNADJ USTED. -

' Omwhonal A B R P R S
All . Ranch Hand 859 68 ( 7.9) 1.13(0.81,1.57) 0. 468
: Comparison 1,231 87 (7.1)
Officer Ranch Hand 340 23 {6.8) 1.54 (0.85,2.82) 0.157
; Comparison 490 22 (4.5
Enlisted Flyer  Ranch Hand 150 15 (10.0) 0.97 (0.48,1.98) 0.935
: Comparison 185 19 (10.3)
Enlisted Ranch Hand 369 30 @B8.1) 0.98 (0.61,1.59) 0.938
Groundcrew Comparison 556 46 (8.3)

(b)- MODEL 1: RANCH HAND‘S VS.: COMPARISONS ADJUS’I‘ED

i ,3 :-()ccupatmnal Category y fj: _'.;; ' (95% C,L)__ N -: ST peValue
All 1.12(0.80,1.57) 0.495
Officer 1.58 (0.86,2.89) 0.138
Enlisted Flyer 0.97 (0.46,2.01) 0.927
Enlisted Groundcrew 0.97 (0.60,1.57) 0.889
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Table 13-14. Analysis of ALT {Discrete} (Continued)

(&) MGI)EL 2: RANCH HANDS ~ INITIAL DIOXIN — UNADJUSTED

_ Initial Dioxin Category Summary Statistics

~Analysis Results for Log; (Imual mom)‘ :

Imtm! e Number (%) Estlmated Relative’ Risk :
“Dioxin om0 High TAISHCAE 3 _p«\{alt}e. Y
Low 158 10 (6.3) ]_17 (0.95,1.45) 0.140
Medium 159 21{(13.2)
High 159 19 (11.9)

3 Adj 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' ngh =>152 ppt

373 T3 (100.173)

0.049

3 Relative risk for a twofold increase in initial dioxin,

1154 SoD

Comparison

Background RH 376 17 (4.5) 0.67 (0.39,1.15) 0.145
Low RH 236 20 (8.5) 1.18 (0.71,1.97) 0.522
High RH 240 30(12.5) 174 (1.11,2.71) 0.015
Low plus High RH 476 50 (10.5) 1.43 (0.99,2.08) 0.058

* 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.

{f) MODEL 3: ;‘R&NC‘_&TK&NI?S}A%D5q_OM?ARiSQNS.;fBYffﬁiOXIN§C&_;’I__'EE_(:}QRY3:—.4 @Jysmn;g L

~ Dioxi tegory S ;-‘::_(95% CIy
Comparison 1,193
Background RH 374 0.71 (0.41,1.23) 0.223
Low RH 235 1.30 (0.77,2.18) 0.323
High RH 238 1.53 (0.95,2.45) 0.080
Low plus High RH 473 1.41 (0.96,2.07) 0.079

* 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 13-14. Analysis of ALT (Discrete) (Continued)

' (g) MODEL 4: RANCH HANDS ~ 1987, DIOXIN ~ UNADJUSTEI)

1987 Dmx:n Categary Summary Statistics | . Analysis Results for’ Log; {198‘7 Dmxm + 1)

A987 i ~-Number (%) Esﬁmammlauve Risk . .

. CDioxin l"f'3". S High oo COSBCLY o : -p—Val_ue.‘ -
Low 283 15 (5.3) 1.33 (1.13,].56) 0.001
Medium 285 18 (6.3)

_High 284 34 (12.0)

? Relative risk for a twofold increase in 1987 dioxin.
Note: Low = <7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt.

' (h_)_MODEL 4 ’RANCH HANDS 1987 DIOXIN - ADJUSTED
R TR Amlyau. Results forLogz (1987 Ihoxm+ 1)

T R P L Ad,m Reiatwe RlSk . o o
R L : E-E:E- (95% C‘I )a Tt R L p.val“e
847 1.48 (1.20,1.83) <0.001

? Relative risk for a twofold increase in 1987 dioxin,

The association between initial dioxin and ALT examined in the unadjusted Model 2 analysis revealed
nonsignificant results (Table 13-14(c): p=0.140). After covariate adjustment, a significant association
was revealed (Table 13-14(d): Adj. RR=1.32, p=0.049). The percentages of high ALT levels in the low,
medium, and high initial dioxin categories were 6.3, 13.2, and 11.9, respectively.

The unadjusted Model 3 analysis of ALT in its discrete form revealed two significant contrasts: Ranch
Hands in the high dioxin category versus Comparisons and Ranch Hands in the low and high dioxin
categories combined versus Comparisons (Table 13-14(e): Est. RR=1.74, p=0.015; Est. RR=1.43,
p=0.058, respectively). The percentages of individuals with high ALT levels among Ranch Hands in the

“high dioxin category, Ranch Hands in the low and high dioxin categories combined, and Comparisons
were 12.5, 10.5, and 7.1, respectively. The same two contrasts were marginally significant after adjusting
for covariates (Table 13-14(f): Adj. RR=1.53, p=0.080; Adj. RR=1.41, p=0.079).

The Model 4 unadjusted and adjusted analyses each revealed a significant association between 1987
dioxin and ALT in its discrete form (Table 13-14(g,h): Est. RR=1.33, p=0.001; Adj. RR=1.48, p<0.001).
The percentages of participants with high ALT values in the low, medium, and high 1987 dioxin
categories were 5.3, 6.3, and 12.0, respectively.

13.2.2.35  GGT(Continuous)

All analysis results from Models 1 and 2 of GGT were nonsignificant (Table 13-15(a—d): p>0.22 for each
analysis). The unadjusted Model 3 analysis of GGT revealed significant differences 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 13-15(e): difference of means=5.17 U/l, p=0.003;
difference of means=3.46 U/l, p=0.007, respectively). The same contrasts were significant after adjusting
for covariates (Table 13-15(f): difference of adjusted means=5.00 U/, p=0.006, for Ranch Hands in the
high dioxin category versus Comparisons; difference of adjusted means=3.71 U/l, p=0.006, for Ranch
Hands in the low and high dioxin categories combined versus Comparisons). The adjusted mean GGT
levels for Ranch Hands in the high dioxin category, Ranch Hands in the low and high dioxin categories
combined, and Comparisons were 50.40 U/, 49.11 U/I, and 45.40 U/, respectively.
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A significant association was revealed between GGT and 1987 dioxin in the Model 4 unadjusted analysis
(Table 13-15(g): slope=0.040, p=0.002). Similarly, the adjusted analysis found a significant association
between GGT levels and 1987 dioxin (Table 13-15(h): adjusted slope=0.042, p=0.003). The adjusted
mean GGT levels were 42.89 U/ for the low dioxin category, 45.65 U/1 for the medium dioxin category,
and 50.85 U/I for the high dioxin category.

Table 13-15. Analysis of GGT (UA) (Continuous)
(a) M()DEL 1z RANCH HANI)S V8. COMPAR!SONS IINADJUSTED

Differem of Means

Occupauonal j L R i
“Category Grot _ S "Me_gn" S 95% CL)® 0 0 piValae®
Al Ranch Hand 859 43.62 1.01 - 0.340
Comparison 1,231 42.61
Officer Ranch Hand 340 42.32 1.57 -- 0.332
Comparison 490 40.74
Enlisted Flyer ~ Ranch Hand 150 4445 . ~0.84 - 0.758
Comparison 185 4529
Enlisted Ranch Hand 369 44.52 1.09 -- 0.506
Groundcrew Comparison 556 43.44

'] 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.

(F:) MODEL 1. RANCH HANDS VS, COMPARISONS "-Q'ADJ USTED

R Differeuceofmﬁ Means ;j- : ::--'
L Adj. Mean®: (95% CL® p-Value-

All Ranch Hand 854 46.80 133~ 0.233
Comparison 1,229 45.47

Officer Ranch Hand 340 45.24 1.62 -- 0.331
Comparison 489 43.62

Enlisted Flyer Ranch Hand 148 48.28 0.62 -- 0.826
Comparison 184 47.66

Enlisted Ranch Hand 366 46.67 1.28 -- 0.439

Groundcrew  Comparison 556 45.39

”Iransformed from natural logarithm scale.

® Difference of means after transformation to original scale; confidence interval on difference of means not
presented because analysis was performed on natural logarithm scale.
© P-value is based on difference of means on natural logarithm scale.
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Table 13-15. Analysis of GGT (U/l) {Continuous) (Continued)

(e); MODEL 2 RANCH HANDS INITIAL DIOXIN ~ UNADJ USTED .

O

Imtmll)wxm _"5_:".1-:-'-_:::'1 Mean" AdJ Mean"" f-i’féimfli’f‘

: .._..'_.'(std Error}‘ S _' E
Low 158 4387 44.19 0.013 0.004 (0.019) 0. 823
Medium 159 48.89 48.92
High 159 46.22 45.86

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

Note: Low = 27-63 ppt; Medium = >63-152 ppt; High = >152 ppt.
(@/MODEL 2: RANCH HANDS - INTTTAL DIOXIN — A1

| “Initial Dioxin Category Sumimary Statisties 0 (It
LS "Ad). Stope I R
. I.n,.iﬁﬂ‘moxin' ERERCT . R AdjMean® -0 B (sm Error)" Seon peValtie
Low 158 48.46 0.097 0.008 (0.022) 0.709
Medium 158 52.52

High 157 50.18

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

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

Comparlson 1,194 42.26 42,21

Background RH 376 39.99 40.81 -1.40-- 0.296
Low RH 236 44.27 43.99 1.78 - 0.283
High RH 240 48.36 47.38 517 - (.003
Low plus High RH 476 46.29 45.67 3.46 -- 0.007

* 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.
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(\ Table 13-15. Analysis of GGT (U/I) (Continuous) (Continued)

(f) MODEL 3 RANCH HANDS AND COMPARISONS BY DIOXIN: CATEGORY - 'ADJ'USTED
" “Différence of Ach Mean '

R L e vs.Compnnsons R
~ Dioxin Category ~ - ~ -~ n. . . Adj.Mean® - . (95% C.L)® - p-Value®
Comparison ~ 1,193 T 45.40 '
Background RH 374 44,67 -0.73 -- 0.606
LowRH 235 47.84 2.43 - 0.159
High RH 238 50.40 5.00 - 0.006
Low plus High RH 473 49,11 3.71 -- 0.006

" Transformed from natural logarithm scale.

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

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

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

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

(g) MODEL. 4. RANC’H HANDS - 1987 DIOXIN ~ UNADJUS‘I‘ED

o 198? Dwxin Category *Summnry Smnslics IR Analysis Results for: Logg (1987 Dioxin +1)
1987 Dmxin BT _n ST Mean IR RN ;-R‘ S (Std Error) : -p-,anue
( ‘_'J Low 283 , 40.35 0.012 0.040 (0.013) 0.002
Medium 285 42.53
_High 284 47.59

* Transformed from natural logarithm scale.
b Slope and standard error based on natural logarithm of GGT versus logs (1987 dioxin + 1).

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

(h): MODEL4 'RANCH HANDS 1987 DIOXIN ADJUS §ED

1987 Dioxin ‘Category Summary Statnstics i Analysis Rwults for Logz (1987 I)ioxin + 1}
: L1987 e v Adjusted: Sloee
i _.-I):oxin n_:_-':' Aﬂj Mean s RO T (St Eeren)? p-Value
Low 283 42.89 0.103 0.042 (0.014) 0.003
Medium 283 45.65
High 281 50.85

7 Fransformed from naturat logarithm scale.
> Slope and standard error based on natural logarithm of GGT versus log; (1987 dioxin + 1).

Note: Low = £7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt.
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13.22.3.6  GGT (Discrete)

The unadjusted and adjusted analysis results for Models 1 and 2 showed no significant results (Table
13-16(a-d): p=0.31 for each analysis).

A marginally significant difference between Ranch Hands in the low and high dioxin categories combined
and Comparisons was revealed in both the unadjusted and adjusted Model 3 analyses (Table 13-16(e,f):
Est. RR=1.33, p=0.094, for the unadjusted analysis; Adj. RR=1.38, p=0.065, for the adjusted analysis).
The percentage of abnormal GGT values among Ranch Hands in the low and high dioxin categories
conibincd was 13.0 versus 9.8 among the Comparisons.

Table 13-16. Analysis of GGT (Discrete)

(@) MODEL 1: RANCH HANDS VS. COMPARISONS —UNADIUSTED
Category | Growp  m o Mgh 0 UOS%CL) o pValue
All Ranch Hand 859 89 (10.4) 1.03 (0.77,1.38) ) 0.831
_ Comparison L231 124 (10.1)
Officer Ranch Hand 340 31 (9.1) 1.23 (0.75,2.02) 0.419
Comparison 490 37 (7.6)
Enlisted Flyer =~ Ranch Hand 150 23(15.3) 1.16 (0.63,2.14) 0.637
_ Comparison 185 25(13.5)
Enlisted Ranch Hand 369 35 9.5 0.83 (0.54,1.29) 0.419
Groundcrew Comparison 556 62 (11.2) -
() MODEL 1: RANCH'HANDS VS. COMPARISONS - ADJUSTED .- .

R R :::'zjﬁsaiust'ed‘%ll?laﬁf’ﬂémski'-"'-“.--_.; e
. Occupational Category . o@s%CA) -
All 1.08 (0.80,1.45)

Officer 1.24 (0.75,2.06)
Enlisted Flyer 1.39 (0.73,2.65)
Enlisted Groundcrew 0.86 (0.55,1.35)

(9 VIODEL 2: RANCH HANDS —IN]

Tow ' 158 .00 (0.81.1.22)
Medium 159 28 (17.6)
_High 159 17 (10.7)

" 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.
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Table 13-16. Analysis of GGT (Discrete) (Continued)

(d). MODEL 2; RANCH HANDS - INITIAL. DIOXIN - AD]J! USTED

An.nlys:s Results t‘or Lng; (lnlhal Dmxm)

(TR Adjusted Reiaﬁveklsk : R e
Com T s G e e vane
473 l 06 (0.82,1.37) 0.669

* Relative risk for a twofold increase in initial dioxin.

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

R g Number(%) je T Et, RelativeRisk .
Dmxm Category B S “High. 95% C_I.)'_f’ ' oo lp-Val_ue_E :
(,omparlson 1,194 117 (9.8) '
Background RH 376 25 (6.6) 0.70 (0.45,1.10) 0.122
Low RH 236 29(12.3) 1.27 (0.82,1.96) 0.283
High RH 240 33 (13.8) 1.38 (0.91,2.10) 0.127
Low plus I‘Bh RH 476 62 (13.00 1.33 (0.95,1.84) (.094

Relatlve risk and confidence interval relative to Comparisons.
Ad]usted for percent body fat at the time of the bloocd measurement of dioxin.
Note: RH = Ranch Hand.
Comparison: 1987 Dioxin £ 10 ppt. '
Background (Ranch Hand): 1987 Dioxin < 10 ppt.
Low (Ranch Hand): 1987 Dioxin > 10 ppt, 10 ppt < Initial Dioxin < 94 ppt.
High (Ranch Hand): 1987 Dioxin > 10 ppt, Initial Dioxin > 94 ppt.

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

: T S PR - Ad]ustedReluhveRisk S o :
C ompanson 1,193
Background RH 374 0.77 (0.48,1.23) 0.273
Low RH 235 1.42(0.91,2.22) 0.127
High RH 238 1.35 (0.86,2.11) 0.186
Low plus High RH 473 1,38 (0.98,1.95) 0.065

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

z) MODEL 4 RANCH HANDS 1987 I)IOXIN UNADJUSTED

1987 Dioxin. Calegory Summary Staushcs L -:',:. 7. Analysis Resalts for. Logz {198‘7 Dmxm+l) S
1987 Number(%)  Estimated Relative Risk
. Dloxm L .n-:i-- L - High 5% CLY g‘-Vgiue :
Low 283 21 (7.4) 1.17 (1.01,1.35) -~ 0.034
Medium 285 27 (9.5)
_High 284 39 (13.7)

? Relative risk for a twofold increase in 1987 dioxin.
Note: Low = <7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt.
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Tab.'e 13-16. Analysis of GGT (Discrete) (Continued)

“(h) MODEIA RANCH HANDS —~ 1987 I)IOXIN AI)JUSTED S co fo )
_____ Analysns ﬁesnlts for Log; (1987 !)ioxin«l- 1)
e ) A&justed Relahvekisk P . e o
847 1.27 (1.05,1.53) ~0.012

* Relative risk for a twofold increase in 1987 dioxin.

In Model 4, both unadjusted and adjusted analyses showed significant positive associations with 1987
dioxin (Table 13-16(g,h): Est. RR=1.17, p=0.034; Adj. RR=1.27, p=0.012, respectively). The
percentages of high GGT levels in the low, medium, and high 1987 dioxin categories were 7.4, 9.5, and
13.7, respectively.

13.2.2.3.7  Alkaline Phosphatase (Continuous)

Both the unadjusted and adjusted Model 1 analyses of alkaline phosphatase revealed significant overall

group differences (Table 13-17(a,b). difference of means=2.16 U/l, p=0.024; difference of adjusted

means=2.32 U/], p=0.016). The overall adjusted mean alkaline phosphatase values were 82.77 U/l and

80.46 U/I for Ranch Hands and Comparisons, respectively. After stratifying by occupation, unadjusted

and adjusted analyses revealed group differences within the enlisted groundcrew stratum (unadjusted:

difference of means=3.18 U/l, p=0.030; adjusted: difference of adjusted means=3.43 U/l, p=0.021).

Within the enlisted groundcrew stratum, the Ranch Hands had an adjusted mean alkaline phosphatase of o
85.11 U/l versus 81.68 U/1 for the Comparisons. ; )

Table 13-17. Analysis of Alkaline Phosphatase (U/l) (Continuous)
*"‘"RANCH HANDS VS, COMPARISONS UNA“DJUSTED

Rameh Hand 859 81.81

Comparison 1,231 79.65

Officer Ranch Hand 340 78.44 170 - 0.241
Comparison 490 76.74

Enlisted Flyer ~ Ranch Hand 150 83.79 0.34 -- 0.889
Comparison 185 83.45

Enlisted Ranch Hand 369 84.22 3.18 - 0.030

Groundcrew Comparison 356 81.04

* Transformed from natural logarithm scale.

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

¢ P-value is based on difference of means on natural logarithm scale.
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Table 13-17. Analysis of Alkallne Phosphatase (U/1) (Continuous} (Continued)

(byMODEL 1: RANCH HANDS VS COMPARISONS ADJUSTED -

Occupational - - ¥ S N - D:fl‘erenceol‘Ad_l Means'

Category .~ - Group R : Adj.’_'Mean“-;f_ T @5, L)*’ o - p.-.‘.!'.a.luef.

All Ranch Hand 856 82.77 232 - 0.016
Comparison 1,229 80.46

Officer Ranch Hand 340 78.68 1.80 -- 0.215
Comparison 489 76.88

Enlisted Flyer =~ Ranch Hand 149 84.06 0.58 -- 0.811
Comparison 184 83.47

Enlisted Ranch Hand 367 85.11 3.43 - 0.021

Groundcrew Comparison 556 81.68

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,

(r') MODEL 2: R;ANCH HANDS INITIAL DIOXIN UNAD.IUSTED

!niﬁa’l I)ié'x’in Category Summary s:ansms i Anaiysxs Rwults for Lug, (lnma; Dioxm)" '
: :.3: 1'=-:: S S ’ ':.:. i o S")pe :‘ o
Initial Dioxm T ) _ "Me;l Ad_l Menn"“ SURE (Std. Ermr)° S p-Vaiue‘_
Low 158 81.73 81.97 0. 009 -0.004 (0.009) 0.646
Medium 159 83.60 83.63
( i _High 159 80.51 80.25

* 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 alkaline phosphatase versus log; (initial dioxin).

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

(d) MOBEL 2. RANCH HANBS -JNITIAL DIOXIN - ADJUSTED

1nitml ] _' u-Caiegory Snmmary,__ tahsﬁw : ;Anaiysis Results for Log, (Initial, I)ioxin)
. R .'3'f ST UAdj. Slope
_Initial _i_)io_xin_ P Adj Mean e R L (Std Error)" p-Value
"Low 158 - 80.72 0.037 -0.021 (0.011) 0.053
Medium 158 7995
High 158 75.04

? 'Iransformed from natural logarithm scale.
® Slope and standard error based on natural logarithm of alkaline phosphatase versus log, (initial dioxin).

Note: Low = 27-63 ppt; Medium = >63-152 ppt; High = >152 ppt.
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Table 13-17. Analysis of Alkaline Phosphatase (U/1) (Continuous) (Continued)

O—

(e): MODEL 3 RA;NCH HANDS AND COMPARISONS BY DIOXIN CATEGORY - UNADJ USTED - )

AR DiﬁerenceofAdJ Mean :-_ :2;_- N
- Meal'l' e Adj.Meanab o (95% C.I;)c R p—Value

Comparison 79.58 79.57

Background RH 81.35 81.50 1.93 - 0.130
Low RH 82.39 82.34 2.78 -- 0.070
High RH 81.50 81.36 1.7 -- 0.238
Low plus High RH 476 81.94 81.85 2.28 -- 0.051

® Transformed from natural logarithm scaie.
® 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 I‘IANDS AND COMPARISONS BY DIOXIN CATEGORY ADJUSTED

iR Dioxln.Category n G o o _ yC.L) S ﬁ;Vﬂué‘ .

Companson 1,193 80. 38 (j
Background RH 375 83.86 3.48 - 0.008
Low RH 235 83.18 2.79 - 0,071
High RH 239 80.32 ~0.06 -- 0.967
Low plus High RH 474 81.72 1.34 -- 0.255

* Transformed from natural logarithm scale.
* Difference of means after transformation to original scale; confidence intervat 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.
Notg: 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 > [0 ppt, Initial Dioxin > 94 ppt.

4 RANCH HANDS ~ 1987 DIOXIN ~ UNAI)JUS’I‘ED‘"

1987 "Dioxin Category Summary Statlstim
e L - Ad,;ustedSloge
1987 D:oxin Me.an‘ SFeoa g o RETE (Std. Error)’ p-VaIue
Low 81.36 <0.001 —.004 (0.006) 0.555
Medium 285 81.39
High 284 82.29

* Transformed from natural logarithm scale.
® Slope and standard error based on natural Jogarithm of alkaline phosphatase 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 13-17. Analysis of Alkaline Phosphatase (U/l) (Continuous) (Continued)

" 1987 Diexin Category Summary Staﬁsties N Ana]ysas R&sults for Log, (1987 Dioxin +1) .

Taesr T T Adjusted snoyge

CDioxin om0 " Adj. Mean N _R’ U (S Error} ;)-Value e
Low 283 80.95 0.042 0021 (0.007) 0.003
Medium 284 80.09
_High 282 77.40

l"ransformed from natural logarithm scaie.
® Slope and standard error based on natural logarithm of alkaline phosphatase versus log, (1987 dioxin + 1).

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

The Model 2 unadjusted analysis of alkaline phosphatase was nonsignificant (Table 13-17(c): p=0.646).
The adjusted analysis revealed a marginally significant inverse association between alkaline phosphatase
and initial dioxin (Table 13-17(d): adjusted slope=—0.021, p=0.053). Mean alkaline phosphatase levels
in the low, medium, and high initial dioxin categories were 80.72 U/1, 79.95 U/, and 75.04 U/,
respectively.

The unadjusted Model! 3 analysis of alkaline phosphatase revealed two marginally significant contrasts:
Ranch Hands in the low dioxin category versus Comparisons (Table 13-17(e): difference of means=2.78
U/1, p=0.070) and Ranch Hands in the low and high dioxin categories combined versus Comparisons
(difference of means=2.28 U/], p=0.051). The adjusted analysis showed significant differences between
Ranch Hands in the background dioxin category and Comparisons (Table 13-17(f): difference of adjusted
means=3.48 U/l, p=0.008), as well as a marginally significant difference between Ranch Hands in the low
dioxin category and Comparisons (difference of adjusted means=2.79 U/, p=0.071). Ranch Hands in the
background and low dioxin categories had higher mean alkaline phosphatase levels than the Comparisons
{(83.86 U/1 for the Ranch Hands in the background dioxin category and 83.18 U/1 for the Ranch Hands in
the low dioxin category versus 80.38 U/l for Comparisons).

The unadjusted analysis of Model 4 showed no significant association between alkaline phosphatase and
1987 dioxin levels (Table 13-17(g): p=0.555). After covariate adjustment, a significant inverse relation
was revealed (Table 13-17(h): adjusted slope=-0.021, p=0.003). The adjusted mean alkaline
phosphatase values in the low, medium, and high 1987 dioxin categories were 80.95 U/1, 80.09 U/, and
77.40 U/, respectively.

13.2.2.3.8  Alkaline Phosphatase (Discrete)

The unadjusted and adjusted Model 1 analyses of alkaline phosphatase in its discrete form showed no
overall group difference between Ranch Hands and Comparisons (Table 13-18(a,b): p>0.33 for each
analysis). Stratifying by occupation revealed a marginally significant group difference within the enlisted
groundcrew stratum for both the unadjusted and adjusted analyses (Table 13-18(a,b): Est. RR=2.30,
p=0.071; Adj. RR=2.46, p=0.053). The percentage of enlisted groundcrew with high alkaline
phosphatase levels among the Ranch Hands was 3.3 percent versus 1.4 percent among the Comparisons.
All analyses for Models 2 and 3 were nonsignificant (Table 13-18(c~f): p>0.10 for each analysis).
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Table 13-18. Analysis of Atkaline Phosphatase (Discrete)

(_a_)_MQDEL 1 "RANCH HANI)S VS COMPARISONS UNADJUSTED

-Oimnpaﬁonal o P Number(%) S 0% Relaﬁveklsk i
+ 7 Category - Group. - a0  High™- . (95%CY) - CpeVilue
All Ranch Hand 859 22 (2.6) 1.32(0.74,2.37) 0.352
Comparison L1231 24 (1.9)
Officer Ranch Hand 340 4 (1.2) 0.47(0.15,1.48) 0.200
Comparison 490 12 2.4)
Enlisted Flyer  Ranch Hand 150 6 (4.0) 1.89 (0.52,6.81) 0.333
Comparison 185 4022
Enlisted Ranch Hand 369 12 (3.3) 2.30 (0.93,5.69) 0.071
Groundcrew Comparison 356 8(1.4)
(b) MODELJ RANCﬁ HANDS VS COMPARISONS = AD ! ED- -
e R : N Ad]ustaedkelahve*ms Sl R B
o _._".'.Gggxxpgﬁo_nal__(:agejgory‘ - .;' o C(98%-CLY BN " p-Value
All 1 .34 (0. 74,2.42) 0.332
Officer 0.45 (0.14,1.41) 0.172
Enlisted Flyer 2.03 (0.56,7.40) 0.284
Enhsted Groundcrew 2.46(0.99,6.13) 0.053
3(0)M0DEL2 RANCHﬂANDS INITiAL_DIOXiN : UNABJUSTED . .;'._.Z; . )
: al Diox atistics aly 's_Results forLogz{InitialDioxin)' e

f"_'p_v a7

Tow 158 309 099 0501 65) 0071
Medium 159 4 (2.5)
High 159 2(13)

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

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

@1

VIODELZ : RANCH}HANDS INITIAL DIOXIN".'i'. DIL

(9S% CL ok

474

1

.04 (0.61,1.76)

0.807

* Relative risk for a twofold increase in initial dioxin.

Note: Results not adjusted for occupation because of the sparse number of participants with a high alkaline

phosphatase level,
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( Table 13-18. Analysis of Alkaline Phosphatase (Discrete) (Continued)
§

. (e). MODEL 3: RANCH. HANDS AND COMPARISONS' BY DIOXIN CATEGORY ~ UNADJ USTED

L Number (%) Est. Relative Risk o
Dnox:n Category A .. 'High- S 95% Gy B :ngalue -
(,ompanson 1,194 21(1.8)
Background RH 376 12 (3.2) 1.76 (0.85,3.63) 0.127
Low RH 236 4(1.7) ' 0.97 (0.33,2.86) 0.960
High RH 240 5(2.1) 1.24 (0.46,3.33) 0.670
Low plus High RH 476 9(1.9) 1.10 (0.50,2.43) 0.815

* 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.

(f) M{)DEL 3.: RANCH HANDS AND COMPARISONS BY: D{OXIN CATEGORY ADJUSTED '
' SIRCEERE N TR Adausted Relative ‘Risk_ S e
Dmxin Category i .5f1" R E OSGICE L :;-.' ‘?p—Valﬁe R
( omparison 1,193 -
Background RH 375 1.85(0.88,3.90) 0.104
Low RH 235 0.91 (0.31,2.71) 0.871
High RH 239 1.23(0.44,3.41) 0.688
( ! Low plus High RH 474 1.06 (0.48,2.37) 0.883

® 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.

(95 _.c..m*.

Tow 0.79 (0.58,1.09) 0,144

Medium
_High

? Relative risk for a twofold increase in 1987 dioxin.
Note: Low = <7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt.

fh) MODEL 4:. RANCH HANDS - 1987 DIOXIN - ADIUSTED

o T s G pValue

~ . 849 0.69 (0.50,0.94) ' ©0.020
(P "} * Relative risk for a twofold increase in 1987 dioxin.
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The Model 4 unadjusted analysis did not show significant results (Table 13-18(g): p=0.144). The )
adjusted analysis revealed a significant inverse relation between alkaline phosphatase and 1987 dioxin e
levels (Table 13-18(h): Adj. RR=0.69, p=0.020). The percentages of abnormal alkaline phosphatase

values in the low, medium, and high 1987 dioxin categories were 3.2, 2.1, and 2.1, respectively.

13.2.2.3.9  Total Bilirubin (Continuous)

All unadjusted and adjusted Model 1 through Modetl 4 analyses of total bilirubin in its continuous form
were nonsignificant (Table 13-19(a~h): p>0.36 for each analysis).

Table 13-19. Analysis of Total Bilirubin (mg/dl) (Continuous)
(2 MODEL 1; RANCH HANDS VS. COMPARISONS — UNADJUSTED

All Ranch Hand 859 0.518 ~0.002 -- 0.857
_ Comparison 1,231 0.520
Officer Ranch Hand 340 0.546 0.003 -- 0.887
Comparison 490 0.543
Enlisted Flyer  Ranch Hand 150 0.489 -0.023 -- 0.365
Comparison 185 0.513
Enlisted Ranch Hand 369 0.506 0.003 -- 0.869 .
Groundcrew Comparison 556 0.503 )
* Transformed from natural logarithm scale. e

® 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.

Difference of Adj. Means:

(b} MODEL 1: RANCH HANDS VS. COMPARISONS ~ ADJUSTED .

- Occupatiol : ference of Adj. ]

- Category . Growp - m L (95% CL)Y

All Ranch Hand 854 ~0.000 --
: Comparison 1,229

Officer Ranch Hand 340 0.000 -- 0.993
' Comparison 489

Enlisted Flyer =~ Ranch Hand 148 -0.018 -- 0.482

Comparison 134
Enlisted Ranch Hand 366 0.006 -- 0.727
Groundcrew Comparison 556

* Transformed from natural logarithm scale.

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

¢ P-value is based on difference of means on natural logarithm scale.
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( ----- . Table 13-19. Analysis of Total Bilirubin (mg/dil) (Continuous) {Continued)

(c) MODEL 2: RANCH HANDS - INITIAL DIOXIN - UNADJUSTED

Initial Dmxm Category Summary Stausucs " ';7"3’. Anaiysus Results t‘or Lng; (lmtlal onxm)”
Irﬁhammxm L -': .hi’ “ Mean® Adi Mean"’ - SRR TS, Ermr)_. -p—“.’.alne- SR
Low 158 0.524 0.527 0.013 -0.014 (0.016) 0.368
Medium 159 0.503 0.503
High 150 0.514 0.510

']Fransformed from natural logarithm scate.
Adjusted for percent body fat at the time of the blood measurement of dioxin.
¢ Slope and standard error based on natural logarithm of total bilirubin versus log, (initial dioxin).

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

(d) MODEL 2. RANCH HANDS INITIAL DIOXIN - ADJI?S'I‘ED

Init;gl I)mxin Category Summary Statistws § BRI Amlysis Rosulw for. Log; (lniual Dmmn)
Iniualbmxm 1-'.; . -'1_1;;'. AdJ Mean e _.R’f'_ .ji-i; I (Std.Error)" o .-p_-Value'
Low 158 0.522 0.038 0.004 (0.019) 0.822
Medium 158 0.511
_High 157 0.532

? ']‘ransformed from natural logarithm scale.
® Slope and standard error based on natural logarithm of total bilirubin versus log, (initial dioxin).

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

(1*} MOI)EL 3: RANCH HANI)S AND COMPARISONS BY DIOXIN CA’I’EGORY UNADJUSTED o

Comparison 1,194 0.520 0.520

Background RH 376 0.523 0.526 0.006 - 0.673
Low RH 236 0.517 0.516 —0.004 -- 0.828
High RH 240 0.510 0.506 -0.014 -- 0.418
Low plus High RH 476 0.513 0.511 —0.009 -- 0.500

"Iransformed from natural logarithm scale.
Ad_]usted for percent body fat at the time of the blood measurement of dioxin.

¢ Difference of means afier transformation to original scale; confidence interval on difference of means not presented
because analysis was performed on natural logarithm scale.
¢ P_value is based on difference of means on natural logarithm scale.

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

Low (Ranch Hand): 1987 Dioxin > 10 ppt, 10 ppt < Initial Dioxin £ 94 ppt.
High (Ranch Hand): 1987 Dioxin > 10 ppt, Initial Dioxin > 94 ppt.
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Table 13-19. Analysis of Total Bilirubin (mg/dl) (Continuous) (Continued)

{f) MODEL 3: RANCH HANDS ANB COMPARISONS BY DIOXIN CATEGORY - ADJUSTED -

_ . _ DifferenceofAdj Mean. .
B P T I L R LRI (- Comparisons R : :
- Dioxin Category " = om0 o cAdjoMean® L @5% CIP o pValuet

Comparison 1,103 0.517

Background RH 374 0.515 ~0.002 -- 0.901
Low RH 235 0.514 —0.003 -- 0.884
High RH 238 0.520 0.003 -- 0.861
Low plus High RH 473 0.517 0.000 -- 0.981

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 283 0526 | 00T 0007 0011 0499

Medium 285 0.518
High 284 0.509

* Transformed from natural logarithm scale.
b Slope and standard error based on natural logarithm of total bilirubin 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

0008 (0 012) 0519

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

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

13.2.2.3.10 Total Bilirubin (Discrete)

All analysis results of total bilirubin in its dichotomous form were nonsignificant (Table 13-20(a~h):
p>0:11 for each analysis).
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Table 13-20. Analysis of Total Bilirubin (Discrete)

Aa) MODEL 1 RANCH HANDS VS. COMPARISONS UNADJ USTED

Occupahonal T U D T Number (%) EsL RelatlveRisk e
Category  Growp . a " High 95% CA) . p-Value
All Ranch Hand 859 46 (5.4) 0.86 (0.59,1.25 ) 0.430
Comparison L231 76 (6.2)
Officer Ranch Hand 340 22 (6.5) 0.90(0.52,1.56) 0.707
Comparison 490 35(1.1)
Enlisted Flyer ~ Ranch Hand 150 B (5.3) 1.10(0.41,2.93) 0.846
Comparison 185 9(49)
Enlisted Ranch Hand 369 16 (4.3) (.74 (0.40,1.37) 0.342
Groundcrew Comparison 556 32 (5.8)

(b) M{)DEL 1: RANCH HANI)S VS COMPARISONS .&BJUSTED

3'1-5;-'-_'-Oceupational(:ategory p-Va.lue :

All 0.86 (0.58,1.25) 0.420

Officer 0.90(0.52,1.57) 0.723

Enlisted Flyer 1.15(0.43,3.08) 0.779

Enlisted Groundcrew 0.71 (0.38,1.33) 0.286
( o .{Jc) MODEL 2‘;3§RANCH HANDS INITIAL DIOXIN . -UNA!)J USTEB

- Ynitial I)ioxm Category Summary Statistics i i'j-Analysss Results for Logz (Imﬁal Dmxin)‘ o

Nuiiibéﬂ% Esﬁmmamauve Risk -
U HHgh N (95% CIY p-Va!ue T
06 07 (0.54,1‘09) 0.118
5(3.1)

7 (4.4)

* 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.

(@ MODEL 2: RANCH HANDS ~ INITIAL DIOXIN -

i (95% CX)*

473 0.75(0.49,1.13) 0,154

* Relative risk for a twofold increase in initial dioxin.

,,,,,,
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Table 13-20. Analysis of Total Bilirubin (Discrete) {Continued)

(e) MODEL 3 RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY ~ UNADJUSTED'; o

S S “ Number (%) B st Relative Risk = S e
'Dioxiu Category 3 1 L. g High . @5%CL® L -p-Value
Comparison 1,194 74 (6.2) S
Background RH 376 21 (5.6) 0.91 (0.55,1.51) 0.724
Low RH 236 15 (6.4) 1.02 (0.58,1.81) 0.940
High RH 240 9(3.8) 0.58 (0.29,1.18) 0.131
Low plus High RH 476 24 (5.0) 0.77 (0.47,1.25) 0.286

Relat1 ve 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.

(HMODEL 3:: "RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY ADJ US'I‘ED

LoD Adjusted Redative Risk. SRR C
' I)mmeategory S TR e T T (959 C Co '-'.p-V;alue -

Companson 1,193 '

Background RH 374 (.88 (0.53,1.47) 0.619

Low RH 235 1.03 (0.58,1.84) 0.919

High RH 238 0.59 (0.27,1.27) 0.175

Low plus High RH 473 (.78 (0.47,1.29) 0.331

* 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) MODEL 4: 'RANCH: HANDS = 1987 I)IO)‘N UNADJUSTED

1987 Dioxin Category Summary Statistics Q Analysiskesuits rormmm I)ioxm+1)
1987 Number(%) Esﬁmtedkelaﬁvemsk *_; SRR
'Dioxin - High - S @5 G ""'ZzP*'V?iu.e':;.;
Low 283 8 ©4) 0.89 (0.72,1.10) 0.275
Medinm 285 15 (5.3)
_High 284 12 (4.2)

* Relative risk for a twofold increase in 1987 dioxin.
Note: Low = £7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt.

' (h) MODEL 4z RANCH HANDS 1987 DIOXIN ADJUSTED

Analys:s Resu!ts ror Log, (1987 Dloxin +: 1)

R A AdjustedRelaﬂveRmk _ Lo e
B R SRR T FO 95% CLY oo . .p-Value .-
847 0.94 (0.73,1.21) - 0.646

* Relative risk for a twofold increase in 1987 dioxin.
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() 1322311 Direct Bilirubin

In each of the unadjusted and adjusted analyses of Models 1 through 4, no significant associations were
seen between dioxin and direct bilirubin (Table 13-21(a~h): p>0.19 for each contrast). Because of a
sparse number of participants with a high direct bilirubin level, the analysis was limited in some of the
models.

Table 13-21. Analysis of Direct Bilirubin

(a) MODELI RANCH,EHANDS'VS COMPARISONS UNADJUSTED

Categery ' 'Gro:,up' _ SR i R -'*'(95% C.L) 5

All “Ranch Hand 859 1(0.1) 0.29 (0.03,2.45) 0.196
Comparison 1,231 5(0.4)

Officer Ranch Hand 340 1(0.3) 0.48 (0.05,4.62) 0.524
Comparison 490 3 (0.6)

Enlisted Fiyer  Ranch Hand 150 0(0.0) - . --
Comparison 185 0(0.0)

Entlisted Ranch Hand 369 0 (0.0) -- 0.007°

Groundcrew Comparison 556 2 (0.4)

* P-value determined using a chi-square test with continuity correction because of the sparse number of participants
with a high direct bilirubin level.
( --2 Results not presented because of the sparse number of participants with a high direct bilirubin level.
!

! (b MODEL 1:: RANCH HANDS VS, C"O'MPARISONS_.&.ADJUSTED_ B

(95%(3-!-)?..._

Occupational Categary

All ' 032 (0.04,2.82)
Officer 0.50 (0.05,4.90)
Enlisted Flyer - -

Enlisted Groundcrew - -

--: Results not presented because of the sparse number of participants with a high direct bilirubin level.

Note: Results for analysis across all occupational categories are not adjusted for occupation because of the sparse
number of participants with a high direct bilirubin level.

(ac) MODEL 2:: RANCH HANDS— INI’I‘IAL DIO’XIN _UNADJKES'IED

tmmwd Relative: Rlsk
L (95% I

" Analysis Results forLogz (Iniﬁal Dzoxin)"_ s

Medium
High

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

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

13-67




Table 13-21. Analysis of Direct Billrubin (Continued)

(d) MODEL 2 RANCH HANDS - INITIAL DIOX]N ADJUSTED

Analysns Resulls for: Logz (Imual Dioxin)

R S AdjustedRelahveRisk S -_"jjj" T R
B Do i (95%(:]-) o T ) p-Value

--: Results not presented because of the sparse number of Ranch Hands with a high direct bilirubin level,

{(e) MODEL 3: RANCH HANDS AND COMPARISONS BY DIOX CATEGORY — UNADJUSTED

el e N T e \ (%) _.’Kela&vekisk _' j
* - Digxin Category - . gl L e {95% ClL ) : :.p-V@l_lt_:e
Comparison 1,194 5(04)
Background RH 376 1(0.3) 0.88 (0.10,7.75) 0.906
Low RH 236 0 (0.0) -- 0.695°
High RH 240 0(0.0) -- 0.686°
Low plus High RH 476 0 (0.0) - 0.359°

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

© P-value determined using a chi-square test with continuity correction because of the sparse number of Ranch
Hands with a high direct bilirubin level.

--: Results not presented because of the sparse number of Ranch Hands with a high direct bilirubin level.

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

- (f) M()D’EL 3: RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY ADJUSTED

Adjustadkeiaﬁvemsk ::--:__ RO

Comparison 1,193

Background RH ’ 374 1.09 (0.12,10.31) 0.937
Low RH 235 -- -
High RH 238 -- -
Low plus High RH 473 -- -

* Relative risk and confidence interval relative to Comparisons.

--i Results not presented because of the sparse number of Ranch Hands with a high direct bilirubin level.

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

Results are not adjusted for occupation because of the sparse number of Ranch Hands with a high direct
bilirubin level.
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Table 13-21. Analysis of Direct Bllirubin (Continued)

(g) MODEL 4: RANCH HANDS - 1987 DIOXIN ~ UNADJ ﬂS’I‘ED

1987 Dioxin Category Summary Statistics | - Analysis Results t’or Log; (1987 Dwxm +1)
1987 S Number (%) . Esumawd Reiatfvekisk s R
Dioxin _' 2] “Yes.  f7 8% CLP o p-Value 5

Low 283 O 0.0) 0.73 (0.18,3.33) 0.735
Medium 285 1(0.4)
High 284 0 {0.0)

* Relative risk for a twofold increase in 1987 dioxin.

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

(Ih) MODEL 4 RANCH HANDS 1987 DIOXIN ADJUSTED

e Anﬂysas Resulls t'or Log; (1987 D:o‘xm * 1) e

p' L Ie B

847 | 075 0TI 375 | 0.764

" Relative risk for a twofold increase in 1987 dioxin.

Note: Results are adjusted only for age and lifetime alcohol history because of the sparse number of Ranch Hands
with a high direct bitirubin level.

13.2.2.3.12  Lactic Dehydrogenase (Continuous)

The unadjusted and adjusted analyses of Models 1 through 4 showed no significant associations between
dioxin and lactic dehydrogenase in its continuous form (Table 13-22(a-h): p>0.18 for each analysis).

Table 13-22, Analysis of Lactic Dehydrogenase (U/l) (Continuous)

_(a)MODEL1:- RANCH HANDS évzs;.eoMm;t'ls_c_}_p{s?:-UNwJUS%rEn f

L SHCLY . pVaue

S ciGrowp no Mean* S

All Ranch Hand 859 154.0 0.3 - 0.822
Comparison 1,229 153.8

Officer Ranch Hand 340 153.9 ~0.5 -- 0.799
Comparison 489 154.4

Enlisted Flyer  Ranch Hand 150 152.3 -0.3 -- 0.927
Comparison 184 152.5

Enlisted Ranch Hand 369 154.9 12 - 0.488

Groundcrew Comparison 556 1537

'Iransformed from natural logarithm scale.

® Difference of means after transformation to original scale; confidence interval on difference of means not
presented because analysis was performed on natural logarithm scale.
° P-value is based on difference of means on natural logarithm scale.
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Table 13-22. Analysis of Lactic Dehydrogenase (U/l) (Continuous) (Continued)

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

Occupnuonal -..__-:;;'Z:_:- S L Dlﬂerenneoqu] Means .

Category Growp. a7 AdiMes @8RG L* . pValw®

All Ranch Hand 854 155.3 0.3 -- 0.790
Comparison 1,227 . 155.0

Officer Ranch Hand 340 154.8 -0.6 -- 0.768
Comparison 488 155.3

Enlisted Flyer ~ Ranch Hand 148 153.1 -0.8 -- 0.787
Comparison 183 1539

Enlisted Ranch Hand 366 157.8 1.5-- 0.397

Grounderew Comparison 556 156.3

Transformed from natural Iogarithm 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')MQDELZ* RANCH HANDS MTIAL DIOXIN ~ UNADJUSTED

i lmtml Dmxin CategorySummarybtahstics s Anaiyﬁs Results for Log, (Iuit:ai Dmxm)"
B : p Siﬂpe
~ “Initisl Diox R R ;Mga_n_‘ Adj Mean j; LR (s;d Error)* . - p-.v_,l;.g.-; by
Low 158 155.7 156.0 0.009 =0.001 (0.006) 0.908
Medium 159 152.4 152.4
_High 159 156.0 155.6

* 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 lactic dehydrogenase versus log, (initial dioxin).

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

(d) MGDEL 2 RANCI:! HANDS mITIAL BIOXIN - ADJUS?I’EI) o
' ' ' 'Analysis l;asults for Log; (nitial, Dmxin) ey

B e e R R .?-:jﬁ' o TR G AR Slt‘)ipe G
Init;a! Ditjkin TR e AdJ.Mean‘ : -:Rz P B (Std. Ermr)b ‘ _.p-Valné o
Low 158 159.1 0.036 0.000 (0.007) 0979
Medium 158 156.8
High 157 160.1

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

Note: Low = 27-63 ppt; Medium = >63-152 ppt; High =>152 ppt.
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( Table 13-22. Analysis of Lactic Dehydrogenase (U/I) (Continuous) (Continued)
)

le) MODEL kH RANCH HANDS AND COMPARIS()NS BY.DIOXIN CATEGORY ~ UNABJUSTED

S o _ _ ‘ " Difference of Adj, Mean - N
ClhLe B T S T vs.Comparisons -_ L

- Digxin'Cntegory -~ . =~ n- o Mean® . - Adj._Mean‘f."_: s 9SBCRY "P‘Vﬂ!'e'.’- '
Comparison 1,192 153.8 153.7 o '
Background RH 376 153.1 154.3 0.6-- 0.693
Low RH 236 153.9 153.6 -0.1 -- 0.941
High RH 240 1554 154.1 04 - 0.816
Low plus High RH 476 154.7 153.8 0.1 - 0.916

* 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 originat scale; confidence interval on difference of means not presented
because analysis was performed on natural logarithm scale.
9 P-yalue is based on difference of means on natural logarithm scale.

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

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

{f) MODEL 3 RANCH HANDS AND COMPARISONS BY. DIOXIN CATEGORY ADJUSTED
' T Dlﬂ'erence ol‘ Ad] Me:m

o -‘_VI R DloxlnCategory R L h L - Adj- Meﬁ‘n‘i S et (95% 'C.I.)h o " p-Value° Do
( / Comparison 1,192 1555
Background RH 374 156.1 0.6 -- 0.737
Low RH 235 155.0 —0.5 -- 0.774
High RH 238 156.8 1.3 - 0.528
Low plus High RH 473 1559 0.4 - (.812

* 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.

® MODEL 4: RANCH. HANDS ~ 1987 DIOXIN UNADJUSTED

1987 Diox:n Category Summary Stxﬁstics RS | Amlys:s Resnlts for Logz (1987 Dinxin +1)
' R I o Ad;ustedSloge _ N
198‘7 l)loxin R L Mggn o R (8td. Error)® . -p-Value
Low 283 1527 0.002 0.005 (0.004) 0.211
Medium 285 155.3
High 284 153.9
* Transformed from natural logarithm scale.
(’ T ® Slope and standard error based on natural logarithm of lactic dehydrogenase 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 13-22. Analysis of Lactic Dehydrogenase (U/l) (Continuous) (Continued)

Ana]ysis Results for Log; (1987 Dlomn * 1)
1937 B o ¥ _5-:;"-?? R Adj“mdSloge -----

_ Dwxin RTINS KR AdJMean" A | B (Std. Error) p-Vn]_l_le
Low 283 154.3 0.006 (0.005) 0.187
Medium 283 156.4
High 281 155.4

* Transformed from natural logarithm scale.
b Slope and standard error based on natural logarithm of lactic dehydrogenase versus log, (1987 dioxin + 1).

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

13.2.2.3.13 Lactic Dehydrogenase (Discrete)

Lactic dehydrogenase in its dichotomized form showed nonsignificant results in all of the Models 1
through 4 unadjusted and adjusted analyses (Table 13-23(a~h): p>0.21 for each analysis).

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

(a)] MODEL 1: RANCH HANDS VS COMPARISONS UNADJUSTED _

Occupahonal' i .
~Category . Growp o om0 UHigh s 98%CL) LT T lue

All Ranch Hand 859 81 (9.4) 0 89 (0.66,1.19) 0.424
Comparison 1,229 129 (10.5)

Officer Ranch Hand 340 32 (94) 0.85 (0.54,1.36) 0.506
Comparison 489 53 (10.8)

Enlisted Flyer  Ranch Hand 150 13 (8.7) 1.07 (0.49,2.32) 0.866
Comparison 184 15 (8.2)

Enlisted Ranch Hand 369 36 (9.8) 0.88 (0.57,1.35) 0.555

Groundcrew Comparison 556 61 (11.0)

(b) MODEL 1:. RANCH HANDS V8. COMPARISONS ADJUSTED"

' Oc.!:ﬂpﬂ'ﬁbnﬂl_ﬂ?a_wg'ory- e - (95% C.L)

All ' 950 (667.120) 0479

Officer 0.86 (0.54,1.37) 0.530
Enlisted Flyer 1.03 (0.47,2.24) 0.945

Enlisted Groundcrew 0.90 (0.58,1.39) 0.625

13-72




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

{c) MODEL 2: RANCH HANDS - INITIAL DIOXIN — UNADJUSTED

Inma! Dioxin Camgary Snmmary Statistics . '; * Analysis Results for Log; (Initaal Dmxin)“ B
~Ynitial - R b Number(%) “Estimated Relative Risk - Gt -115-': '
- Diggin T B e High e B e Gy i p-VﬂM"-' &
Low 158 17 (10.8) 0.96 (0.75,1.213 0.709
Medium 159 10 (6.3)
High 159 16 (10.1)

* 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) MODEL2:. RANCH HANBS INITIAL DIOXIN ~ ADJUSTED -
SRR S Analysis Resnlts for_Log,f(Iniual Dioxin)

_a L OSBCEY T e
473 0.98 (0.74,1.30) (0.889
* Relative risk for a twofold increase in initial dioxin,

(e) MODEL 3: RANCH ]'IANDS AND- COMPARISQNS BY DIOXIN CA’I‘EGORY UNADJ USTED. L
= - 1 ri(¢ t. Relative Risk -

-y ,iomeategory R . R (95 CHY 5*317‘; R p-Va!ue o
Comparison 1,192 123 (10 3)
Background RH 376 36 (9.6) 1.05 (0.71,1.57) 0.794
Low RH 236 21 (8.9) 0.81 (0.50,1.33) 0.406
High RH 240 22 (9.2) 0.77 (0.47,1.25) 0.291
Low plus High RH 476 43 (9.0 0.79 (0,55,1.15) 0214

a4 Relauve 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.

.._(f) MODEL 3:: RANCH. HANDS AND COMPARISONS BY DIOXIN CATEGORY ADWSTED

Comparison T 101

Background RH 374 1.07 (0.72,1.61) 0.729
LowRH 235 0.80 (0.48,1.31) 0.3606
High RH 238 0.81 (0.49,1.34) 0416
Low plus High RH 473 0.80 (0.55,1.17) 0.255

* 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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