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FIGURE F-1-43. Other Malignant Neoplasms of Lymphoid and
Histiocytic Tissue versus Dioxin
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(a) Ranch Hands Minime! Assumption - Initial Dioxin

{b) Ranch Hands Maximal Assumption - initial Dioxin
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APPENDIX F-2.

Interaction Displays for the Malignancy Assessment

The following figures graphically display dioxin-by-covariate interactions found in the

statistical analyses of the dependent variables in the malignancy assessment. For interactions with

initial dioxin in the Ranch Hands involving discrete variables, the stratum-specific ﬁfmentage of
~ participants that exhibited a specified neoplasm is displayed for low, medium, and high initial
- dioxin categories (as defined in Ap]gendix Table F-1), and each stratum is reﬁrgsemcd bya

 different design. Appendix Table F-1 also displays the sample sizes for each bar on the graph.
" Figure . —_ TTEL— — Page
- F-2-1 Interaction of Initial Dioxin and Ionizliig Radiation for Malignant s
. Skin Neoplasms (Ranch Hands, Minimal Assumption) ..., = F-2:2
CF22 Interaction of Initial Dioxin and Jonizing Radiation for Sun . . -,
‘ : Exposure:Related Malignant Skin Neoplasms (Ranch Hands,
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" TABLE G-1.

- Summary of Dioxin-by-Covariate Interactions for Neurological Variables

Ranch Hands - Logj (Initial Dioxin)

Variable/ . oL
(Assumption-- ' * Initial 5 Percent Adj. Relative o
Table Ref.) Interaction ~_ Stratum Dioxin n " Abnormal Risk (95% C.1.)2  p-Value

Neck Range Initial-by-  Black Low 12

8.3 - -
. of Motion  Race Lo - Medium- 17 0.0
- (Minimal-- ' High 3 0.0
820 [c]) Initial-by- _ ,
Diabetic Class Non-Black Low 86 7.0 1.20 (0.87,1.64) 0.267
' Normal Medium . 169 118
_ High 93 86
Non-Black Low 19 o211 0.52 (0.18,1.49) 0.221
Impaired Medium 43 .93
High 16 0.0
Non-Black Low 13 1.7 2.20 (1.33,3.64) 0.002
- Diabetic  Medium 29 172 '
_ ' High . 19 S 211
Neck Range  Initial-by- Normal Low 148 135 1.01 (0.80,1.27) 0.956
of Motion  Diabetic Class Mediom 271 10,7
(Maximal-- .. _ High 128 . 18
8-20 [d)) o Rbe Lo
' Impaired Low 26 19.2 0.61 (0.33,1.14) 0.122
Medium 57 14.0 o
High - 27 0.0
Diabetic Low 10 10.0 - 1.85 (1.21,2.82) 0.004
‘ Medium 41 12.2 S .
High = 31 194



TABLE G-1. (Continued)

Summary of Dioxin-by-Covariate Interactions for Neurological Variables

Ranch Hands and Comparisons by Current Dioxin Category

Current _
Variable/ Dioxin Percent Adj. Relative

(Table Ref.) Interaction Stratum _ Category n Abnormal Contrast Risk (95% C.1.) p-Value

NeckRange Categorized Normal Background 608 113 All | 0.631
of Motion  Current ' ' :
(8-20 i1 Dioxin-by- Unknown 275 109 Uvs. B 0.97 (0.60,1.58) 0.901
Diabetic Low ' 149 ' 134 Lvs.B 142 (0.79.2.54)y 0.237
Class High 130 77  Hvs B 1.22 (0.58,2.58)  0.593
Impaired Background 108 12.0 CAll 0.240
Unknown 48 188 Uvs. B 1.46 (0.53,4.05) 0.464
* Low ' 28 107 Lvs. B 0.92 (0.22,3.85) 0913
High 26 00 "Hvs. B - --
Diabetic Background 66 152 = All 0.094
Unknown 19 105 "Uvs. B 0.35 (0.07,1.90) 0226
‘Low ' 17 59 Lvs.B 0.18 (0.02,1.63) 0.127

High = 31 226 Hvs. B 2.05 (0.65,6.48) 0.221

Ranch Hands - Logy (Initial Dioxin)

‘Variable/

{ Assumption-- Initial Percent Adj. Relative
Table Ref.) Interaction Stratum Dioxin n Abnormal Risk (95% C.I)2 p-Value
Cranial Nerve 1nitial-by- Normal Low - 147 17.7 0.99 (0.81,1.21) 0.916
Index ' Diabetic Class ' Medium 268 14.9
(Maximal-- _ High 124 9.7
8-21 [d])
Impaired Low 26 19.2 0.89 (0.57,1.38) 0.603
Medium 56 179
High 27 7.4
Diabetic Low 10 10.0 1.69 (1.14,2.50) 0.009
Medium 41 12.2
High 31 22,6



TABLE G-1. {Continued)

Summary of Dioxin-by-Covariate Interactions for Neurological Variables

Ranch Hands and Comparisons by Current Dioxin Category

Current
Variable/ Dioxin Percent Adj. Relative
(Table Ref.) Interaction Stratum  Category n Abnormal Contrast Risk (95% C.L) p-Value
Cranial Nerve Categorized No  Background 335 2.7 All ' 0.056
Index Without Current
Range of Dioxin-by- Unknown 98 2.0 Uvs. B 0.72 (0.15,3.41) 0.684
Motion Insecticide ' Low 51 9.8 Lvs. B 3.76 (1.20,11.76) 0.023
(8-22 (jh Exposure High 53 7.5 Hvs B 3.34 (0.98,11.34) 0.053
Yes  Background 438 6.8 All 0.113
Unknown 243 33 Uvs. B 046 (0.21,1.02) 0.056
Low 143 42 Lwvs. B 0.62 (0.13,3.04) 0.554
High 130 2.3 Hvs. B 0.38 (0.06,2.48)  0.310

Ranch Hands - Log) (Initial Dioxin)

Variable/ ' .
(Assumption-- Initial Percent  Adj. Relative
Table Ref.) Interaction Stratum Dioxin n  Abnormal Risk (95% C.1.)2 p-Value
Pin Prick Initial-by- Normal Low 94 9.6 0.92 (0.62,1.37) 0.682
(Minimal-- Diabetic Class Medium 180 6.1
8-23 [c]) _ High 93 4.3
Impaired Low 21 9.5 0.20 (0.02,2.07) 0.175
Medium 44 2.3
] High - 17 0.0
Diabetic Low 13 7.7 1.58 (0.97,2.60) 0.069
Medium 29 6.9 ’
High 19 21.1
Pin Prick Initial-by- Normal Low 147 54 1.06 (0.80,1.40) 0.678
(Maximal-- Diabetic Class ‘ Medium 269 5.9
8-23 [d]) High 125 6.4
Impaired Low 26 7.7 0.44 (0.17,1.15) 0.093
Medium 57 7.0
High 27 0.0
Diabetic ~ Low 10 100 1.40 (0.932.10)  0.111
Medium 35 8.6
High 31 16.1
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Summary of Dioxin-by-Covariate Interactions for-Neurological Variables

TABLE G-1. (Continued)

Ranch Hands « Logy (Current Dioxin) and Time

Percent Abnormal/(n)

_Variable/ L i
{Assumption-- - : Time : Adj. Relative
Table Ref.) Interaction Stratum (Yrs.) Low Medium High = Risk (95% Cl)3 p-Value
Pin Prick = Current:by- <40~ - : 10.013b
(Miiiimal--  Time-by- . <186 131 49 4.7 0.73 (0.38,1.40) 0337
8-23 (g])  Lifetime (61) (103)  (43) : .
_ * Alcohol >18.6 26 43 10.7 1.81 (1.152.86)  0.011¢
History (38 (94 7 (56) '
>40 _ 0.108%
5186 100 143, 100 1.24 (0.49,3.11)  0.648¢
10 2y Qo
>18.6 158 3.0 0.0 0.34 (0.07,1.65)  0.181¢
(19 (33 .(18)
Pin Prick Current-by- <40 : : - : 0.203b
(Maximal-- Time-by- - 4186 35 8.1 48 099 (0.66,1.51)  0.976¢
8-23 [h))  Lifetime (86) (160)-. (63 . . . . o
" Alcohol >18.6 63 41 92 139(099,193) 0055
History 64 (122) (76) R L
>40 : B 0.022b
<186 56 107 12.5 1.43 (0.74,2.78)  0.285¢
18y . (28) (16
>186 - 154 100 0.0 0.42 (0.15,1.14)  0.089¢
A% 50 (24 ‘
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TABLE G-1. (Continued)

Summary of Dioxin-by-Covariate Interactions for Neurological Variables

Ranch Hands and Comparisons by Current Dioxin Cﬁtegory

‘G5

Current
Variable/ ‘ Dioxin Percent Adj. Relative
{Table Ref.) Interaction Stratum Category n  Abnormadl Contrast - Risk (95% C.I.} p-Value
Muscle Categorized Normal Background 606 2.3 All . 0467
Status : o
(8-25 (1N Dioxin-by- Unknown 272 1.1 Uvs. B 0.45 (0.13,1.58) 0214
‘Low 148 14 Lvs.B 0.59 (0.13,2.63) 0488
High- 126 24 Hvs. B 1.32 (0.36,4.79) 0672
Impaired Background 107 0.0 All 0.022
Unknown 47 6.4 Uvs. B - -
Low. .27 0.0 Lvs.B -- -
High 26 0.0 Hvs. B - -
Diabetic Backgromnd 66 4.5  All 0328
Unknown 19 00  Uvs.B. L -
Low™ 17118  ‘Lvs.B . -2:26 (0.29,17.38) 0434
High 31 32 Hvs. B 0.60 (0.05.6.73) 0675
'Ranch Hands and Comparisons by Current Dioxin Category
Lo Cun-ent [ .
Variable/ Dioxin Percent Adj. Relative
(Table Ref.) Interaction  Stratum  Category n__Abnormal  Contrast Risk (95% C.I) p-Value
Achilles  Categorized Black =~ Background 47 6.4 All 0.078
Reflex _ _ ' ;
(8-28 (GI) Unknown 12 167" Uwvs. B - 4,11 (0.57,29.48) 0.160
: Low 11 0.0 Lvs.B -- : --
. B . High 8 00 Hvs. B - --
Non-Black Background 735 56 All 0.123
Unknown 329 33 - Uvs. B 0.58 (0.29,1.15) 0.115
8 Low 182 82 Lvs.B 1.52 (0.81,2.87) - 0.193
High 179 5.6 Hvs. B 1.16 (0.552.45) 0.702



TABLE G-1.. (Continued)

Suntmary of Dioxin:by:Covariate Interactions for Neurological Variables

‘Ranch Hands - Logg (Current Dioxin) and Time.

Percent Abnormal/(n)

Variable/ | o . LLg
.(Assumpuon--s.__ . ‘ e . Time = o Adj. Relative _
“Table Ref) Interaction Stratum - (Yrs)" Low Medium High' =~ Risk (95% C1.)3 . p-Value

Tremor Current-by-  Bom21942 o | A 0.9545:
{Max:mab- Ttme-by~Age S <186 0.0 3600 0.82 (0.33,2.02) - 0.670°.
8w31 ) 3 S o @ (84 (5T o
S < © 186 7.9 3.8 .50 0.80 (0.45,1.42)  0.440€
(13)  (53) (60)

Bom<1942 o 0.008b
U <186 0D 08 CU1LS 296 (1.386.32)  0.005¢
C(59)  (107) (26)
>18.6 46 08 23 0.70 (0.28,1.72)  0.432¢
. (65) . .(128) (4% .

Ranch Hands and Comparxsons by Current Dioxin Category
| Current

Variable/ _ Dioxin Percent Adj. Relative
(Table Ref.) Interaction .~ Strptusm . Category .. -n... #anrmgl; Contragt. . Risk (95% C.l) p-Value

Coordination Cal.egonzed Bormn>1942 Background 321 0‘3‘ = All 0.317
(8-32 L]]) - Current - S S

‘Dioxin- by-< e Unknown 117 '9.9 Uive:B: 2.71.(074441) - - 0.485

Age N " Low 80 25  Lvs.B 766 (0.67,87.19) D.101

: High. . 117 . .99 .. HvwB. . 3,5{9,({3,_21._59.9'?‘)_ 0374

e e Bmmz Backgrownd 460 02 Al o 0003
)i Unknown 24 13 . UwB 623 (06&6{3?9) 0115

“Low T 114 60 Lvs.B -
High. 0 T Hys. B .. 327 {3 50,306.0) 0.002

G



TABLE G-1. (Continued)

Summary of Dioxin-by-Covariate Intéractions for Neurological Variables

' Ranch Hands and Comparisons by Current Dioxin Category

Current :

: Variable/ - Dioxin Percent; Adj. Relative . . .
F (Table Ref.) Interaction Stratum _Category - n _Abnormal _ Contrast Risk (95% C.I.)._ p-Value
. Gait Categorized Normal Background 606 23, Al - . . . - 0095
2 (8-34 (i Current : g
. o " Dioxin-by-: Unknown 272 07 -  Uws. B 0.32 (0.07,1.43) 0.136
3 - Diabetic - -~ Low - . 148 27 . Lvs.B 1.24 (0.40,3.84) 0.709

‘Class . 2 High: - 126 40 + Hvs.B 214 (0.74,622) = 0.163
Impaifed Background 107 19 - AMl . . 0.052
. Unknown 47 85.. Uvs.B 5.27 (0.92,30.11)  0.062
i Low . 2 00 - Lvs.B - -
" High °26 0 Hvs. B | - -

Diabetic Background 66_ g 0.630

""Uvs. B .

- ¢
AAGL hh oo
>
—t
—

Unknown, 19 53. ' "Uvs - 1.85°(0.09,37.28)  0.688
: Low ~ “17° “"59 "~ LWe B '348 (0.20,59.47) 0.388
High'. 31776 "HVs.B 416 (0.36,4821) 0.255

Ranch Hands - Logy (Initial Dioxin)

Variable/

{Assumption-- : Initial E Percent | Adj‘. 'ReiaﬁQe
Table Ref.) Interaction - Stratum Dioxin '~ n """Abnor'rhal“Risk- (95% C.L)2 - p-Value
; CNS Index -~  Initial-by- Bom>1942 Low 43 4.7 - 0.87 (0.56,1.34) 1 0.523
4 (Minimal-- Age ' Medium 111 8.1
*- 8-35 [c]) High 8 48 |
. Bom<1942 Low 87 23 166 (113245 0010
Medium 149 - 40 -
High 8. 125
CNS Index Initial-by- Born>1942 Low - 68 44 ' 1.00 (0.73,1.38) 0.976
(Maximal--  Age Medium 126 7.1 ' ‘
8-35 [d]) - - - High 114 5.3
| . Bom<1942 Low - 113 27 153 (L112.10)  0.009
Medium 242 3.3
High - 68 103
G-7
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TABLE G-1. (Continued)

Summary of Diexin-by-Covariate Interactions far Neurological Variables

- Ranch Hands and Comparisons by Current Dioxin Category

Current R
Variable/ - Dioxin Percent. Adj. Relative
* (Fable R&f} lnteractlun Stratum . Category "~ n~ Abnormal - Contrast- Risk (35% €.1) . p-Value

'CNS Index Categorized Bomx1942 Background 322 = 34 Al 0401
(8 35 Lil)  Cusrent :

<! Diokin-by- .~ . Unkmown 117 S81: Uvs. B L46 Q&S&é 07) - 0,466

' --'Age . o Low:. | 86 - LvsB 2.50 (0:93,6.72) (069
. S ' - High' - 17 68...0 Hvs. B 1.69 (0.63.4.49) 0.294
Bom<I92 Background 461 .59 o Ak . . 0.017

Unkrown 225 .53 . Uvs. B .85 (042, 1.71) 0.647

Low" - 2¥15 1.7 Lvs. B 0.27 (0.06,1.16) 0.079

High- T 129+ Hvw. B 239 ¢1.0753) 004

BRelative risk fox a twofold increase in dioxin.
b'fqt of. mﬁnlﬁ?anw l’m’ hmnogenpny oﬁ relative, risks (cm:rem choxm conununus, time umgonud}. o
. “Test of ngn;ﬁem for golative risk’ equal io' 1 (clmdnt dioxin’ conunqu, time categorized). - .
Note: hma} Dioain:  Minimal--Low: 5293 ppt; Medivm:  593-292 pet; High: 292 ppt.
Maximal--Low: 25:56.9 ppt; Medium: »56.9-218 ppt; High: >218 ppt.
Cm'rull Dloxm-. Minimaj--Low:, >10-14.63 ppt; Medium: >14.65-43.75 ppt; High: >43.75 ppe.
Mazimal--Low: >890 ppt; Medium:* $9.01-33.% gt Highe >33.3 ppe.
All: Al categories.
Background. (B) (Comparisong): Current Riexin g0 ppt-.
Unknewn (R (Ranch Mands): - Cureent Dioxin <10 ppt.
oy Low (LY¢Ranch Handsk .13, ppt < Curent Pioxin, 5;13-3 m- C ety
~ High (H) (Ranch Handsy: Currens: Diﬂuim 333 ppe. - o



‘TABLE G-2.

Summary of Models Without Adjustment for Diabetic Class for
Neurological Variables

Ranch Hands - Log3 (Initial Dioxin)

Variable/ Adj. Relative Covariate -
(Table Ref.) ~ Assumption Risk (95% C.1)2 p-Value Remarks
Palpebral Fissure Minimal 1.34 (0.79,2.25) 0.299 AGE (p=0.334)
(8-17 [c]) (n=521) : INS (p=0.569)

- Ranch Hands - Logy (Current Dioxin) and Time

Variable/ Time Adj. Relative Covariate
(Table Ref.) Assumption (Yrs.) Risk (95% C.1.)3 p-Value Remarks
Palpebral Fissure Minimal | - 0.570b AGE (p=0.478)
(8-17 [g]y (n=521) <18.6 0.86 (0.20,3.73) 0.835° - INS (p=0.563)

o >18.6 1.31 (0.73,237) = 0.366¢ .

Ranch Hands and Comparisons by Current Dioxin Category

Current ; ' '
Variable/ Dioxin Adj. Relative Covariate
(Table Ref.) Category n Contrast Risk (95% C.1) p-Value Remarks
Neck Range Background 784  All Categories : 0901 AGE (p<0.001)
of Motion : RACE (p=0.004)
(8-20 ) Unknown 343 Unknown vs, Background 0.99 (0.66,1.51) 0975 INS (p=0.979)

Low . 196  Low vs. Background 1.10 (0.66,1.84) 0725

High 187 ° High vs. Background ~ 1.23 (0.69,2.20)  0.491

Total 1,510 '

Ranch Hands and Comparisdns by Current Dioxin Category

Currenl. _
Variable/ Dioxin S _ " .- .. Adj. Relative S Covariate
(Table Ref.) Category n - Contrast- -~ -~ -~ Risk (95%.C.L) p-Value - Remarks
Pin Prick  Backgromd 771  All Categories 0776 AGE*INS
(8-23 i ' (p=0.050)

Unknown 339  Unknown vs. Background 0.91 (0.52,1.61) 0.744

Low 194  Low vs. Background 092 (0.45,1.88) 0.826

High 183 High vs. Background 1.35 (0.69,2.65) 0.383

Total 1,487
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TABLE G-2. (Continued)

Summary of Models Without Adjustment for Diabetic Class for
Neurological- Varigbles

Variable/ -
(Table Ref)

Ranch Hands - Logy (Initia¥ Dioxin)

7 _-Cévaria;é o ;
" Remarks

e Adj. Relative = . R
Assumption Risk (95% C.1.2 p-Value

Light Touch

(8-24 [c])

Light Touch
(8-24 [d]),

Variable/ . .
(Table Ref.)

Minimal . 108 (0.75,1.55) 0690 - AGE*RACE (pm0.028)
(n=512) - | o

Maximal © = 106 (0.81,1.38) - 0679 AGE*RACE (p=0.028) .

(n=729)

| Rapéh ﬂknd.ﬁ . Log: (Cnrrént Dioxi-n) and Time‘ Lt

Covariate.
Remarks

Timne

: ‘ .+ Adj, Relative . -
_ Assumptionr - (Yrs.} - - Risk (5% C.1)2 .  p-Value

Light Touch
- (8-24 [g]

Light Téuch™
@24 1)

Variable/
(Table -Ref.)

T L
0.272¢
0.079¢

- Minimat. - ..
(n=512) <18.6
_}18.6

R - AGE*RACE (p=0.052)
. 0.67 (0.33,1.36) . :

1.49 (0.96,2.32)
0432 - AGE*RACE (p=0.030)
0.7HE _

a-mc e

- Maximal
(n=729) £18.6
o >18.6

0,94 00.60,1.46)
116 (0:43.F 64)

Current ] £ Ve b
Dioxin Adj. Relafive " Covariate

Conn'ast Rtsk (95% CE) p-Valne Remarks

Light Touch
(8-24 [iD)

> Unknown
High

" Total

Categony s

Background

il RTS8 . N * é

All Calegcmes 0999 AGE (pw 133)

7.

389" i
194
183

_lehﬁnown Vs, Backgroun
“Low Vs, Backgroungd: -
High vs. Backgromd

1.00 (0.52,1.90)
103 (0.47,2.28)
103 (044,241)

- 1,487

cuvad + B ATRURTS YN
. i
i sl
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TABLE G-2. (Continued)

Summary of Models Without Aidjustment for Diabetic Class:for
Neurological Variables

Ranch Hands - Log> (Initial Dioxin)

Variable/ . - Adj. Relative : Covariate
(Table Ref.) ~_Assumption Risk (95% C.1)2 p-Value ' Remarks
Muscle Status Minimal 113 (0.68,1.90) 0644 AGE (p=0.106)
(8-25 [c]) - (n=521) : '
Muscle Status Maximal 127 (0.85,1.89) 0.257 AGE (p=0.056)
(8-25 [d]) (n=740) : _
Ranch Hands - Logy (Cu_r_rent Dioxin) and Time
Variable/ Time Adj. rR'ela;i ve ' Covariate
(Table Ref.) Assumption - (Yrs.) Risk (95% C.1.)8 p-Value - Remarks
Muscle Status Minimal _ 0.796b AGE (p=0.070)
(8-25 [g]) . (@=521) <186 1.29 (0.60,2.79) 0.509¢
: ' >18.6 1.13 (0.52,2.45) 0.765¢
Muscle Status Maximal . 0.564b AGE (p=0.032)
(8-25 [h]) (n=740) - 5186 . .. 153 60:8_5,2.-74) Lo 0,154 -
' >18.6 1.20 (0.65,2.20) 0.555¢
" Ranch Hands and Comparisons by Current Dioxin Category
Current '
2 Variable/ Dioxin : ‘ : . Adj. Relative Covariate
(Table Ref.) Category n Contrast Risk (95% C.1) p-Value Remarks
Muscle Background - 781  All Categories © 0:890 AGE (p=0.010) - -
Status . - . " DRKYR (p=0.091)
(8-25 [iD Unknown 339 Unknown vs. Background 0.7 (0.30,1.95) 0.568
Low 194 Low vs. Background 0.94 (0.31,2.85) 0.917
High 183  High vs. Background 1.26 (0.41,3.87) 0.686
Total 1,497
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TABLE G-2. (Continued)
Stnmary of Models Without Adjustment for Diabstic Class for

Neurological Variables

Ranch Hands - Logy (Current Dioxin) and Time

m qe'mem‘__ '_

Gr b2

Variable/™ . Time Adj, Relative ' Covariate - - -
(Table Ref):-"  Assumption ~ (Yrs)  Risk ®5% L)  p-Value - - Remarks
Vibtation Maximal o - 0888P © AGE*INS

(8-26 [h)) (n=729) £18.6 1.1] (0.50,2:45) 0.804¢ (p=0.004) -

»18.6 © 1,03 (0.61,1.75) 0,906
Raneh Hands Log) (Initial Dioxin)

* Variable/  Adj. Relative Covariate
(Table Rcf)w‘ Assymption Rlsk (95% Cl)a p-Value _ Remarks_ —
Patellar Roflex Minimal = . 117 (Q.71, 193) 0.547 .+ " AGE (pe0.453)
(8-27 [eD) (n=521)

Patollar Refiox . Maxjmal 130088192 ' . 0198 AGE (p=0.160)
(8-27 [dD (nn741) o )

Raneh Handa Legz (Current Dioxln) and Time. : "

Varlable/ Tune Ad,[ Relative Covarlate
(TabloRet)  Assumpiion _ (¥rs) . Risk@S%CLR  pValwe _ Romarks
Paisliar Reflex ~ Minimal 0.798%  AGE (p=0.505)
&2 0gh . (n=321) ... %1&6 1.24 (0.51,3.03) 0.634¢ Lo
: Pt Cedo0 v w188 LOB (QS7,2:08) . 0816 . i

Pateliar: Reflex . : . Maximal S 08 . AGE (=071 -
@FHD - (eMD) €186 140 (0. 'm 76) 0.326¢

e 0.433¢



TABLE G-2. (Continued)

Summary of Models Without Adjustment for Diabetic Class for
Neurological Variables

Ranch Hands - Logy (Initial Dioxin)

Variable/ Adj. Relative Covariate
(Table Ref)) Assumption . Risk (95% C.1.)2 p-Value . Remarks
Achilles Reflex Minimal 1.05 (0.77,1.43) - . 0771 _AGE (p=0.002)
(8-28 [c]) (n=520) : RACE (p=0.068)
Achilles Reflex Maximal 1.26 (0.99,1.59) 0063 . AGE (p<0.001)
(8-28 [d)) (n=739) ‘ _ RACE (p=0.084)

Ranch Hands - Log (Current Dioxin) and Time

Variable/ Time  Adj. Relative - Covariate

(Table Ref.) Assumption (Yrs.) Risk (95% C.1)2 p-Value Remarks

Achilles Reflex  Minimal | . 0.066b AGE (p=0.003)

(8-28 g]) (n=520) <I86 . 0.69 (0.36,1.33) 0.266¢ RACE (p=0.068)

>18.6 1.32 (0.92,1.90) 0.131¢

Achilles Reflex. Maximal T . 03570 - AGE (p<0.001)

(8-28 [h]) (n=739) <18.6 1.12 (0.74,1.70) 0.578? RACE (p=0.086)
>186 1.42 (1.05,1.91) 0.022¢

Ranch Hands and Comparisons by Current Dioxin Categoi'y

* Current ‘ . o '
Variable/ Dioxin o ' “* Adj. Relative Covariate
(Table Ref.) Category =~ n __Contrast -~ Risk (95% C.I) p-Value Remarks
Achilles Background 784  All Categories : o 0.182 AGE (p<0.001)
Reflex ' RACE (p=0.489)
(8-28 [iD) Unknown 342 Unknown vs. Background 0.65 (0.34,1.23) 0.184
Low 195 Low'vs. Backgroind  1.44 (0:782.67) 0.246
High 187  High vs. Background 1.31 (0.64,2.71) 0.464
Toal 1,508 "
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_TABLE G-2. (Continued)

Summary of Models Without Adjustment for Diabetic Class for
Neurological Varlables

Ranch Hands - Logz (Initial Dioxin)

G-14

~ Variable/ Adj. Relative Covariate
(Table Réf) . Assumptiont”  Risk' (95% C.1)8 _p-Value - - - Remarks - -
Coordination Minimal - 141 (0.84,237) 0.220 - AGE (p=0.050)
(8-32 [c]) (n=521) _ _

Coordination Maximal 149 (0.97,2.29) 0.085 AGE (p=0.043)
@®320) (n=740) S R R
Ranch Hands - Log, (Current Dioxin) and Time

Varisble Time Adj. Relative Covariate
(Table Ref.) _ Assumption _ (Yrs.) ' Risk (95% C.1)2 - p-Value Remarks: - - - -
Coordination  Maximal 0.100P AGE (p=0.030)
(8-32hD) ° (n=740) . s18.6 2.45 (1.18,5.08) 0.016% - e
S ' >186 ° 113(0.602.15) - 0.705¢
Ranch Hands and Comparlsons by Current Dioxin Category
Currem
Variable/ - Dioxin : Adj. Relative ~ Covariate
(Table Ref,) Cawgory n Comrast Rigsk (93% C.1) p-Value Remarks
Coordination Backmound : :!8;3 " All Categones R 0023 .AG'E- {p=0.106)
(@2 G  RACE (p=0.157)
" -, - Unknown 342 . Unknown vs. Backg'mund 3.38 (0.74,15.35) 0. 1;4.,-;INS (pm0.402)-
. Low - 196 - Low vs. Background. ....2.86 (0.47,17.39) 0254. = . ;
High 187 * 'High vs. Backgmund 19.82 (2.23.43. 20) 0,603 -
Ramh Hands Lag@ (Initial Dioxm) |
Variable/ Ad] Relamre B | :.‘C;wa.tiate
(Table Ref.) Assumption . Risk (95% C.L. ) p-Vatil'e . Remarks
Gait Minimal 1.20 (0.81,1.79) 0.363 AGE (p=0.679
(8-34 [c]) (n=513) DRKYR ( 0.143)
_ INS (p=0.0
Gait Maximal 130 (0.95,1.77) 0.113 AGE (p=0.726)
(8-34 [d]) (n=731) ~ " DRKYR (p=0.031)



TABLE G-2.. (Cont:inued)

Summary of Models Without Adjustment for Diabetic Class for
Neurologlcal Vanables R

Ranch '_Hgnds - Log (Current Dioxin) and Time

Variabie/ Time Adj. Relative Covariate

(Table Ref) ' - Assumption (Yrs.) Risk (95% C.1)® - p-Value - Remarks
Gait Minimal® 0913 AGE (p=0. 822)
(8-34 [g])  (n=521) <18.6 1.15 (0482.75) . -0.755¢  INS (p=0.036)
e >18.6 1.09 (0.67,1.76) 0.729¢ S ;
Gait ' Maximal o . o 0902  AGE (p=0.935) -
@83Mm) ..  (@=731) £18.6 -1.23 (063,241) - 0543 °  DRKYR (p=0.038) -
T >18.6 1.17 (0.81,1.70) 0.390¢ _ o

4R elative risk for.a wofold increase. in dioxin. ‘ :
_ bTest of significance for homogeneity. of relative risks (current dioxin commuous. time, cntegonzed)
CTest of- significance for relative risk eaqual 1o 1 (current dioxin continuous, time categonzed)
Note: Initial D:oxm Minimal--Low: 52-93 ppt; Medium: >93-292 ppt; High: >292 ppt.
Maximal--Low: 25-56.9 ppt; Medium: ' »56:9-218: ppt; Higls  >218 ppt. o
Cun'ent Dnoxm Minimal--kow: >10-14.65 ppt; Medium; >14.65-45.75 ppt; High: >45.75 ppt. - ... s
‘Maximal--Low: >5-9.01 ppt; Medium: >9.01-33.3 ppt; High: >33.3 ppt. R
Background (Comparisons): Current Dioxin <10 ppt.
Unknown (Ranch Hands): Current Dioxin <10 ppt.
Low (Ranch Hands): 15 ppt < Cyrrent Dioxin <33.3 ppt.
High (Ranch Hands): Current Dnoxm >33.3 ppt.
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o TABLE ‘303.‘. [

Summnry of Models With A aﬁm"m for Oceapation for Other

Neu rol

1 Disorders

: ABSUM&;{.}.l"}_

oAl Reiauve

' Ranch Hamls Logz {!nmnl moxm)

N _b“,V_niﬁ;é |

Cﬁvatiate

. Remaﬂcs

(Table m ) ——

Minimaa

610 [c)

(ne320) .
Muximal

(8-10 {a;;
{h&‘i?&)

-« (Tuble Reby ©

é P
e AN
vod

100002

Comomim

0.740

o8

j‘M:'::'I"”?i"“BE (peoom,) ;o

OCC (p<0.001)

- AGE (pe0DOT) <
0CC {p<0.001)

Mininial
(3-10 g))
(n=520)

Maximal
(8-10 h])
(n=739)

5186

»18.6

£18.6
>18.6

ff Covaﬁme

CRemurks-

1.21 (0.95,1.53)
0.97 {0.80,1.17)

&:1%

o b, . AGE (pe02001)
111 0.82,1.50) = 0818
0.90 (0.70,1.18) e .

05 o0

AGE (p«0.001)
OCC (p<D.001)



TABLE G-3. (Continued)

Summary of Models With Adjustment for Qccupation for Other
Neurological Disorders

Ranch Hands and Comparisons by Current Dioxin Category

Current

Dioxin :

Category/ Adj. Relative o Covariate

(Table Ref.) n Contrast Risk (95% C.L) p-Value Remarks

Background 781 All Categories 0924 AGE (p<0.001)
OCC (p<0.001)

Unknown 342 - Unknown vs. Background 1,12 (0.78,1.62) 0.545

Low 195 Low vs, Background 1.09 (0.74,1.62) 0.660

High 187 High vs. Background 1.06 (0.72,1,58) 0.760

Total 1,505

(8-10 [jD)

8Relative risk for a twofold increase in dioxin.

BTest of significance for homogeneity of relative risks (current dioxin continuous, time categorized).
®Test of significance for relative risk equal to 1 {current dioxin continuous, time cntegonzed)
Note:  Background (Comparisons): Current Dioxin <10 ppt.

Unknown (Ranch Hands): Current Dioxin <10 ppt.

Low (Ranch Hands): 15 ppt < Current Dioxin £33.3 ppt.

High (Ranch Hands): Current Dioxin >33.3 ppt.
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APPENDIX G-1.

Data Displays for the Neurologlcal Assessment

The following figures graphically display relationships betwéen the dependent variables
and measures of dioxin for the neurological assessment. The panels are arranged as follows:

Dioxin. :

Panel . Group As_sumptio'n. Measure
a Ranch Hand Minimal: Imual
b Ranch Hand ° Maximal . Initia] .- .-
c . Comparison -- * Current -
d

| RanchHand - - ---Cur.mnt‘

Dioxin measures are presented in original units, but spacing of intervalsis based on the
logarithm (base 2) scale, similar to the statistical analysis. For discrete variables, the percent of
participants that exhibited an abnormal condition is displayed on.the vertical axis for given intervals
of dioxin. The intervals of dioxin and the sample sizes-(excluding participants with syphilis, but

assuming no missing data or other exclusions) for each of these intervils are’ gwen below. A llSt L

of ﬁgures found in tlus appendlx follows the table

' -Pshel

a b v d

Dioxin = :
Dioxin Scale Sample Size
Interval Midpoint
0.0-0.5 0.25 0 0 42 8
>0.5-2.0 1. 0 0 28 8
>2.0-8.0 : 4 0 0 679 247
>8.0-32.0 16 _ 0 23 52 408
>32.0-128.0 64 219 416 1 158
>128.0-512.0 256 234 234 0 33
>512.0-2,048.0 1024 65 65 0 2
>2,048.0 4096 - 3 3 0 0

. G-141
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{a) Ranch Hands Minimal Assumption - initial Dioxin

{b) Rench Hands Maximal Assumption - Initial Dioxin
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FIGURE G-1-2. Hereditary and Dogonoritlvo Diseases versus Dioxin
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{a} Ranch Hands Minime! Assumption - initial Dioxin

(b) Ranch Hands Maximal Assumption - initlal Dioxin
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FIGURE G-1-3. Peripheral Dison'"dors versus Dioxin
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{a) Ranch Hands Minimal Assumption - initial Dioxin

(b) Ranch Hands Maximal Assumption - Initial Dioxin
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FIGURE G-1-4. Disorders of the Eye versus Dioxin
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(a) Ranch Hands Minimal Assumption - Initlal Dioxin (b) Ranch Hands Msximal Assumption - Initial Dioxin
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FIGURE G-1-5. Tympanic Membrane- Disorder versus Dioxin
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{a) Ranch Hands Minimal Assumption - Initial Dioxin

{b) Ranch Hands Maximal Assumption - initial Dioxin
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FIGURE G-1-6. Otitis vérsus Dioxin
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{a) Ranch Hands Minimal Assumption - Initial Dioxin

(b) Ranch Hands Maximal Assumption - Initial Dioxin
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FIGURE G-1-7. Hearing Loss versus Dioxin
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(a) Ranch Hands Minimal Assumption - Initial Dioxin

40

LJ L ¥ T T T T T

{b) Ranch Hands Msximal Assumption - Initial Dioxin
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FIGURE G-1-8. Other Neurological Disorders versus Dioxin
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{a} Ranch Hands Minimal Assumption - Initlal Dioxin

{b) Ranch Hands Maximal Assumption - Initisl Dioxin
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FIGURE G-1-9.

Smell v-ersua | Dioxin
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{b) Ranch Hends Maximsl Assumption - Initisi Dioxin
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FIGURE G-1-10. Visual Fields versus Dioxin
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(a) Ranch Hands Minimal Assumption - Initlal Dioxin

(b) Ranch Hands Maxima! Assumption - Initial Dioxin
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FIGURE G-1-11. Light Reaction versus Dioxin
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FIGURE G-1-12. Ocular Movement versus Dioxin
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' FIGURE G-1-13. Faclsl Sensation versus Dioxin
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{a) Ranch Hands Minimal Assumption - initial Dioxin

(b) Ranch Hands Maximal Assumption ~ Initial Dioxin

028 1 4 10 a4 2886 1024 4000
Cwrrent Dioxin (ppt)

] T T T T T T T T L ¥ T T T T Y T T
4} - 4 .
I}
T E
? . ] 3 .
£ H
« <
P 1| F ‘
1} . 1 -
o i A 1 1 - I ] 0 1 1 1 1 - 1 1
028 1 4 18 84 288 1024 4006 028 1 4 18 84 280 1024 4008
initlal Dioxin (ppt) nitlal Dioxin (ppt)
{c) All Comparisons - Current Dioxin (d) All Ranch Hands - Current Dioxin
8 ¥ L ¥ ¥ 1 T - 1 Ll 8 1 L] L] 1 T L] T 1
4| . 4 =
" )
E ) | - E
=
2
] t
[ ] 2 E [ 2
] §
a
1 F . 1
0 1 i 1 1 0

028 1 4 18 64 288 1024 4000
Current Dioxin (ppt)

FIGURE G-1-14. Smile versus Dioxin
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{a) Ranch Hands Minimal Assumption - initlal Dioxin (b) Ranch Hands Maximal Assumption - Initial Dioxin
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FIGURE G-1-15. Paipebral Fis}:ure versus Dloxln
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(a) Ranch Hands Minimsl Assumption - Initial Dioxin
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(a) Ranch Hands Minimal Assumption - initlal Dioxin

(b) Ranch Hands Maximal Assumption - Initlal Dioxin
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FIGURE G-1-18. Neck Range of 'Motion versus Dioxin
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(a) Ranch Hands Minimal Assumption - Initial Dloxin

(b} Ranch Hands Maximal Assumption - Initial Dioxin
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FIGURE G-1-19. Cranial Nerve index versus Dioxin
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{a) Ranch Hands Minimal Assumption - Initlal Dioxin
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(b) Ranch Hands Maximal Assumption - Initisl Dioxin
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FIGURE G-1-20. Cranial Nerve Index Without Range of Motion versus Dioxin
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{a) Ranch Hands Minimal Assumption - Initial Dioxin

{b) Ranch Hande Maximal Assumption - initlal Dioxin
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FIGURE G-1-21.

Pin Prick versus Dioxin
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(s) Ranch Handa Minimal Assumption - Initlel Dioxin

{b) Ranch Hands Maximal Assumption - Initial Dioxin
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FIGURE G-1-22. Light Touch versus Dioxin
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Percanl Abnormal
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{d} Ali Ranch Hands - Current Dioxin
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FIGURE G-1-23. Muscle Status versus Dioxin
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{a} Ranch Hands Minimal Assumption - initial Dioxin

{b) Ranch Hands Maximal Assumption - initlal Dioxin
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FIGURE G-1-24.

Vibratlon. versus Dioxin
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(») Ranch Hands Minimal Assumption - Initiat Dioxin

(b) Ranch Hands Maximal Assumption - Initial Dioxin
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FIGURE G-1-25. Patellar Reflex versus Dioxin




