1

Air Force Hedalth Study

An Epidemiologic In Vesflgafl on of
Health Effects in Alr Force Personnel
Following Exposure _fo’Heercjwdes |

SAIC Team _ Alr Force Team

Russell H. Roegner, Ph.D. Col Williagm H. Wolte, M.D., M.P.H.
William D, Grubbs, Ph.D. ' Joel E. Michalek, Ph.D. .
Michael B. Lustik, M.S. : Col Judson C. Miner, D.V.M., M.P.H.

Amy S. Brockman, MS.
Scott C. Henderson. M.S.
David-E. Williams, M.D., SCRF

Project Manager: R.H. Roegner Program Manager: R.W. Ogershok
Stalisiical Task Manager. W.D. Grubbs : : '
SAIC Quality Review Chair: W.F. Thomas
SAIC Editors: Cynthia A. Marut _
Elisabeth M. Smeda

SCIENCE APPLICATIONS - EPIDEMIOLOGY RESEARCH DIVISION

INTERNATIONAL CORPORATION | ARMSTRONG LABORATORY
8400 Westpark Drive - | HUMAN SYSTEMS.DIVISION (AFSC)

McLlean, VA 22102 . Brooks Air Force Base, TX 78235

In confunction with iy

SCRIPPS CLINIC & RESEARCH FOUNDATION,
LA JOLLA, CA

NATIONAL OPINION RESEARCH CENTER.
"CHICAGO, IL '

March 199

Volume IX
SERUM DIOXIN ANALYSIS OF
1987 EXAMINATION RESULTS

o Contract Number: F41689-86-D-0010"
‘GALC Project Number: 1-813-X4~196/264/437/011/042/943

(Distribulion Unlimited) -




AIR FORCE HEALTH STUDY

An Epidemiologic Investigation of
Health Effects in Air Force Personnel
Following Exposure to Herbicides

March 1991

VOLUME IX

SERUM DIOXIN ANALYSIS OF
1987 EXAMINATION RESULTS

EPIDEMIOLOGY RESEARCH DIVISION
ARMSTRONG LABORATORY
HUMAN SYSTEMS DIVISION (AFSC)
Brooks Air Force Base, Texas 78235



'LIST OF APPENDICES

Appendix Bage
A Study Selection and Participation .......... ctsssssessasssersssassssnreses eeerseeeessrsaensntrraans A-1
B-1  Dioxin Assay ... ........ cresassssesniustssssnerons vereasessanssses ~B-1-2
B-2  Exposure Index INfOrMAtiON......ccuuuuismsemvsssesnirsssoctsissnirerssesnssssiassssssssarassassasen B-2-1
C Statistical Methods.......cccinniinnas teeeresersessirsessasssensaneenssensenasasseatestssissbts bt bebss C-1
D  Data Displays for the Covariate ASSOCIAHONS.....uummrssrssssssssssessrsssesssssissanss D-1
E General Health Assessment.......ccerens S vesteseessasteststrater e bRt s s sesesssaseas E-1
E-1  Data Displays for the General Health Assessment............... visansassasssssssassrente E-1-1
E-2 Interaction Displays for the General Health Assessment.........cccveeeeriennenees E-2-1
F Malignancy ASSESSIMENL.....cuvumeeceeraeemmissssssasissessisessssessssssersssssasses dvessasnsanianesss F-1
F-1  Data Displays for the Malignancy AsSesSsment........cccovvrernsisresuessrseecasenscrsnness F-1-1.
F-2  Interaction Displays for the Malignancy ASSESSMENL........cciurrrrrnsroressanssscasens F-2-1
-G Neurological ASSESSIMENL. . uiciiroiosssrerssmsrenssissisismnsenssmsssassssasssssssssassonesss e G-1
G-1 - Data Displays for the Neurological AsSesSmeNt..........ccccnvivestisanreasesensoseenns G-1-1
G-2 Interaction Displays for the Neurological Assessment .........cocecererensaessverrerene G-2-1
H PSYChOIOZICAl ASSESSIMENL cvvvvuirivesrserassarsissassssssssssssssssssssssssmesssecsrssssasarsons - H-1
H-1  Data Displays for the Psychological AsSessSment.........cuvmmimminsssnsisasnsers H=1-1
H-2  Interaction Displays for the Psychological Assesstment........ccvvevrrscnsnesernannne. H-2-1
I Gastrointestinal Assessment............ ereeserinatasaetsrere e s st bR e bebe s A e RS as bt e s tassetan I-1
I-1 Data Displays for the Gastrointestinal Asscssment ....................................... I-1-1
I-2 Interaction Displays for the Gastrointestinal ASSeSSmMENLt........ccevvvverenrerrnnes I-2-1
J Dermatologic ASSessment.........v..... reverusssssas sttt Ao s bR A s rs e tae b b bene J-1
J-1 Data Displays for the Dermatologic Assessment.......... resressnesssssssnaatesasesaas J-1-1
J-2 Interaction Displays for the Dermatologic Assessment ....... remesesesteseresatesieerans J-2-1
K Cardiovascular ASSESSIMENL......cccireiermisinssinrsnssenssiisesssessesssisresaossness TR K-1
K-1  Data Displays for the Cardiovascular Assessment.........ceviinssnscesscssesnnns K=1-1
K-2  Interaction Displays for the Cardiovascular Assessment .......... reessverasesasssrees K-2-1
L Hematologic ASSESSIMEN L. i iircrssesssssassssssisssisssrsssssssssssssssesss eevsnssnerenssarnananis - L-1
L-1 Data Displays for the Hematologic Assessment ........................... svarsenes v L-1-1.
L-2  Interaction Displays for the Hematologic Assessment.........ccccecnvnrerecnanenns L-2-1
M ReNal A SSESSIMENL . uuerieccaeenisimsssisisasssssstssssssisssisssssssssssssssnssasssssostrsssessssssessasss M-1
M-1 Data Displays for the Renal ASSESSMENL ........ccvviieiniinnsnsiisiiiisniiivniesenss crvrve M-1-1
M-2  Interaction Displays for the Renal AsSESSmENL.........ovverevecrnivens vresesresenans e M-2-1
N ENAOCHNE ASSESSIENL cuvvvevnnerssssssasssisssmsssssssssssssosssssssssesssssssnsesssssssassonssssnens N 1
N-1  Data Displays for the Endocrine ASSESSMENL .......cccveresrrersarssrrassessensssnsssssionns No1-1
N-2  Interaction Displays for the Endocrine ASSESSMENL.......ccreeresesrssrsessereesesssosnas N-2-1
0. Immunologic ASSESSMENLt.....c.cvurerereerenasenens ettt RRas s p AR R Rt O-1
 0-1 Data Displays for the INMMUNOIOIC ASSESSMEN ccuvvrresursvssssssssssssssssasssssesis 0-1-1



LIST OF APPENDICES (Continued)

0-2 0-2-1
P P-1

P-1 P-1-1
pP-2-1

R-1

P-
Q
R

LR




VOLUMEI

VOLUME II

VOLUME 111

VOLUME IV

VOLUME V

VOLUME VI

VOLUME VII

VOLUME VIII

VOLUME IX

TABLE OF CONTENTS - REPORT

EXECUTIVE SUMMARY

ACKNOWLEDGMENTS

CHAPTER 1 - Introduction

CHAPTER 2 - Dioxin Assay

CHAPTER 3 - The Relationship Between the Exposure Index and
Dioxin Body Burdens in Ranch Hands

CHAPTER 4 - Statistical Methods Models and Assumptions

CHAPTER 5 - Covariate Associations

CHAFTER 6 - General Health Assessment

CHAPTER 7 - Malignancy Assessment

CHAPTER 8 - Neurological Assessment
CHAPTER 9 - Psychological Assessment

CHAPTER 10 - Gastrointestinal Assessment
CHAPTER 11 - Dermatologic Assessment

CHAPTER 12 - Cardiovascular Assessment
CHAPTER 13 - Hematologic Assessment

CHAPTER 14 - Renal Assessment
CHAPTER 15 - Endocrine Assessment
CHAPTER 16 - Immunologic Assessment

CHAPTER 17 - Pulmonary Assessment
CHAPTER 18 - Conclusions
CHAPTER 19 - Future Directions

APPENDIX A throughJ

APPENDIX K through R



Appendix K

Cardiovascular Assessment



TABLE K-1.

Summary of Dioxin-by-Covariate Interactions for
Cardiovascular Variables

Ranch Hands - Log) (Initial Dioxin)

Variable/
(Assumption-- Initial Percent Adj. Relative
Table Ref.) Interaction Stratum Dioxin n Yes Risk (95% C.1.)3 p-Value
Reported/ Initial-by- <0.6 Low 45 35.6 1.17 (0.94,1.44) 0.157
Verified Differential Medium 107 41.1
Essential Cortisol High 56 50.0
Hypertension Response
(Maximal-- >0.6-4.0 Low 63 238 0.95 (0.77,1.18) 0.645
12-3 [d]) Medium 110 38.2
High 59 322
>4 Low 55 346 0.90 (0.67,1.20) 0.459
Medium 92 315
High 30 433
N | o
Ranch Hands and Comparisons by Current Dioxin Category
Current .
Variable/ Dioxin Percent Adj. Relative
(Table Ref.) Interaction Stratum  Category n Yes Contrast - Risk (95% C.I) p-Value
Reported/ - . Categorized Bom Background 299 244 All 0.021
Verified Current >1942
Essential Dioxin-by- Unknown 111 153 Uvs. B 0.68 (0.37,1.23) 0.202
Hypertension Age Low 76 329 Lvs.B 1.66 (0.942.93) 0.078
(12-3 jD High 103 369 Hvs. B 1.56 (0.95,2.56)  0.082
Bom Background 397 388 All 0.998
<1942
Unknown 204 343 Uvs. B 0.98 (0.68,1.42) 0.920
Low 97 412 Lvs. B 1.01 (0.63,1.62) 0.967
High 47 468 Hvs. B 1.09 (0.57,2.05) 0.802
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TABLE K-1. (Continued)

Summary of Dioxin-by-Covariate Interactions for
Cardiovascular Variables

Ranch Hands - Log3 (Initial Dioxin)

Variable/
{Assumption-- Initial Adj. Adj. Slope
Table Ref.) Interaction Stratum Dioxin n Mean (Std. Ermr)b p-Value
Systolic Blood Initial-by- Bomp1942 Low 12 130.61 0.464 (1.512) 0.759
Pressure Age 0 Medium 25 136.39
(Continuous) High 26 132.63
(Minimal-- Initial-by- .
12-7 [c]) Lifetime Bomp1942 Low 17 127.21 -0.851 (1.568) 0.588
Cigarette >0-10 Mediom 37 129.11
Smoking High 29 126.78
History
Bom2>1942 Low 12 135.59 -3.972 (1.601) 0.014
>10 Medium 42 130.18
High 19 12584
Bomn<1942 Low 20 130.39 1.512 (2.145) 0.481
0 Medium 30 129.72
High 11 133.74
Bom<1942 Low 17 130.77 3.906 (2.580) 0.131
>0-10 Medium 30 128.04
High 4 142.65
Bom<1942 Low 32 132.72 1.488 (1.385) 0.283
>10 Medium 58 131,95
High 22 137.55
Systolic Blood Initial-by- 0 Low 58 129.91 1.457 (0.829) 0.079
Pressure Lifetime Medium 85 130.50
(Continuous)  Cigarette High 48 134,92
(Maximal-- Smoking _ : .
12-7 [dD) History >0-10 Low 46 124.65 1.008 (0.928) 0.278
. Mediom 87 127.75
High 47 132.77
>10 Low 68 133.10 -0.753 (0.737) 0.308
Medium 146 132,10
High 58 131,13



TABLE _K-l. (Continued)

Summary of Dioxin-by-Covariate Interactions for
Cardiovascular Variables

Ranch Hands - Logy (Current Dioxin) and Time

Adj. Mean/(n)
Variable/ - j0Xj
{Assumption-- Time : Adj. Slope
Table Ref.) Interaction Stratum _ (Yrs.) Low Medium High (Std. Error)b p-Value
Systolic Current-by- Yes : _ 0.072¢
Blood Pressure Time-by-Family <186 12503 129.51 133,76 4.018 (2.759) 0.1464
(Continzous).  History of (14) (22) (8) ' .
(Minimai-- Heart Disease >186 131,79 13852 130.18 -2.075 (1.942) 0.2864
12-7 [g]) (11) @mn (16)
No | 0.411¢
<186 13406 12857 130.65 -1.322 (1.208) 0.274d
“42) (87 (34)
>18.6 13123 13010 13029 -0.032 (1.015) 09754
(37) {86) 47)
Systolic Current-by- Born >1942 0.116°
Blood Pressure - Time-by- Age <86 12526 13022 12808  0.938 (0.888) 0.291d
{Continuous) : . - (46) (79) (51)
(Maximal-- >186 12197 13251 12877 -1.194 (1.044) 02534
12-7 [h]) (11) (50) (55)
Bom <1942 | . 0.030¢
<186 13515 129.34 13345 -1.825(1.332) 0.1714
: (56) (86) (16)
>186 13041 12997 13638 1737 (0.973) 0.0754
(57 (104) (32) ' '
Ranch Hands and Comparisons by Current Dioxin Category
Current
Variable/ Dioxin Adj. Difference of Adj. p-
(Table Ref.) Interaction  Stratum _ Category n Mean  Contrast Means (95% C.1.) Value
Systolic Categorized Borngl942 Background 287 12511  All 0.278
Blood Current
Pressure Dioxin-by- Unknown 106 12570 Uvs.B 0.60 (-3.124.31) 0.753
(Continuous) Age Low 74 12934 Lvs.B 423 (0.00,847) 0.051
(127 ) High 101 12598 Hvs.B 087 (-291,4.66) 0.650
Bom<1942 Background 375 130.76 All 0.076
Unknown 195 12923 Uvs.B -1.53 (-4.41,1.36) 0.299
Low 99 12714 Lvs. B -3.62 (-7.30 0 06) 0.054
High 48 13398 Hvs. B  3.22 (-1.77822) 0.206
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TABLE K-1. (Continued)

Summary of Dioxin-by-Covariate Interactions for
‘Cardiovascular' Variables

Ranch Hands - Logy (Initial Dioxin)

Variable/
(Assumption-- Initial Percent = Adj. Relative
Table Ref.) Interaction Stratum Dioxin n__ Abnormal Risk (95% C.IL)® p-Value
Systolic Blood Initial-by- Type A Low 52 269 0.70 (0.48,1.00) 0.050
Pressure Personality - Medium 95 179 _
(Discrete) Type High. 44 114
(Minimal-- _
12-8 [c]) Type B Low 55 20.0 1.11 (0.85,1.43) 0447
Medium 122 213 '
 High 63 27.0
Ranch-Hands - Logz (Current Dioxin) and Time
o - Percent Abnormal/(n)

Variable/ U Cirtent in ¢
(Assumption-- Time Adj. Relative

Interaction * Stratum

Table Ref) (Yis) ‘Low ‘Medium High  Risk (95% C.I)8  p-Value
Systolic Blood Current-by- Type A 0.076¢
Pressure Time-by- <186 323 205 5.6 0.41 (0.20,0.85)  0.017f
(Discrete) Personality ' (31) (44) (18)
(Minimal--  Type >186 100 196  14.8 0.86 (0.54,1.38)  0.542f
12-8 [g]) ’ (20) 51) 27
Type B 0.024¢
<186 120 123 375 1.57 (1.01,2.45)  0.047f
(25) (65  (24)
>186 357 258 222 0.83 (0.58,1.18)  0.298f
(28)  (62) (36)
Systolic Blood Current-by- Type A ‘ 0.228¢
Pressure Time-by- <186 163 250 77 0.71 (0.46,1.08)  0.106f
(Discrete) Personality (49) (76)  (26)
(Maximal-- >186 94 19.7 158 0.97 (0.70,1.34)  0.851f
12-8 [h]) (32) () (38) :
Type B _ 0.078¢
<186 152 107 29.7 1.33 (0.95,1.87)  0.094f
(46) ®84) (3N ' o
>186- 235 275 - 250 091 (0.69,1.19)  0.486f
(34) (80) (48) . o -

- K_s



TABLE K-1. (Continued)

Summary. of Dioxin-by-Covariate Interactions for
Cardiovascular 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
Systolic Blood Categorized Bomn Background 287 118 All 0.144
Pressure Current 21942 :
(Discrete) Dioxin-by- Unknown 105 9.5 Uvs. B 1.09 (0.50,2.39) 0.825
(12-8 D) Age Low 74 216 Lvs.B 2.0 (1.154.59)  0.018
High 100 17.0 Hvs, B 1.29 (0.66,2.51) 0452

Categorized ' T

Current

Dioxin-by- Bom Background 136  25.7 All 0.947

Differential <1942
Corlisol <0.6 Unknown 64 250 Uvs. B  1.02 (0.50,2.08) 0.949

Response -~ Low 31- 290 Lvs,B - 1.14 (047,2.78) 0.776
High 14 214 Hvs. B  0.76 (0.20,2.92) 0.684
Bom Background 125 27.2 All 0.016
<1942 ' : :
>0.6-4.0 Unknown 62 8.1 Uvs.B  0.29 (0.10,0.79) 0.016
Low 40 - 15.0 Lvs.B 040 (0.151.07) 0.068
High 1% 316 Hvs. B 0.99 (0.34,2.90) 0982
Bom Background 113  26.6 All : 0.007
<1942 ' :
>4.0  Unknown .69 275 Uvs.B 121 (0.61,241) 0.590
Low 27 - 33 Lvs.B  0.08 (0.01,0.66) 0.019

High 14 357 Hvs. B 1.12 (0.33.3.79) 0.852



TABLE K-1. (Continued)

Summary of Dioxin-by-Covariate Interactions for

Cardiovascular Variables

Ranch Hands - Logy (Current Dioxin) and Time

Percent Abno!'mz!ll(n)

Variable/
{Assumption-- Time . Adj. Relative
Table Ref.) Interaction  Stratum __ (Yrs.) Low Medium High Risk (95% C.IL®  p-Value
Heart Sounds  Current-by- Yes --
(Minimal--  Time-by- <186 143 00 0.0 -- v
12-9 (gD Family (1)  (22) &)
History of >186 00 120 6.3 2.66 (092,7.67  0.070f
Heart Disease (1) (25  (16)
Current-by- No : 0.014
Time-by- 0 <186 67 00 9.1 0.63 (0.18,2.21)  0.467f
Lifetime 15 @3 an
Cigarette >18.6 375 00 0.0 -- --
Smoking 8 (0 an
History
No _ .-
>0-10 <186 00 28 7.7 2.00 (0.51,7.78)  0.319f
(13) (36) (13)
>186 1L1 00 0.0 -- --
® (@1 (13)
No -
>10 <186 59 00 0.0 -- .-
| an @Gn o 12 .
>186 48 44 59 1.29 (0.59,2.83)  0.520f

@n @¢“¢e  an



TABLE K-1.

(Continued)

Summary of Dioxin-by-Covariate Interactions for

Cardiovascular Variables

Ranch Hands - Logy (Current Dioxin) and Time

Percent Abnormal/(n)

Variable/ R
(Assumption-- Time _ Adj. Relative
Table Ref)  Interaction Stratum  (Yrs.) Low Medium High Risk (95% C.1)2 = p-Value
Heart Sounds  Current-by- Yes 0.002¢
(Maximal---  Time-by- <5186 174 54 0.0 0.21 (0.04,1.06)  0.059f
12-9 [h)) Family 23) @7 an
' History of >186 53 . 29 12.5 1.90 (0.96,3.76)  0.065f
Heant Discase (19)  (35)  (24) _
Current-by- No 0.378¢
Time-by- 0 <186 33 25 7.1 . 1.08 (0442.63)  0.868f
Lifetime (30)  (40)  (14) -
Cigarette >186 0.0 111 0.0 0.56 (0.16,1.98)  0.365f
Smoking (14 @n {23)
History
No .-
>0-10 <186 00 24 4.4 3.11 (0.91,1067)  0.071f
. (23) (42) (23)
>18.6 3.9 0.0 - -
'(8) (26) (17)
No - . 0.126°
>10 <186 37 21 0.0 0.40 (0.062.80)  0.353f
@27  (48)  (20)
>186 - 00 4.6 4.4 1.61 (0.85,3.04)  0.1470
27 (66) (23)
ECG: Current-by- Borm»1942 0.704¢
Nonspecific ~ Time-by-Age 5186 87 49 2.0 0.72 (0.40,1.30)  0.276f
ST- and ' (46) (81)  (51)
T-Wave >186 91 120 9.1 0.83 (0.52,1.33)  0.4360
Changes (11) (500  (55) :
(Maximal-- :
12-13 [h]) Bom<1942 0.440¢
<186 88 116 294 140 (0.88,2.25)  0.158f
(57 (86 A7)
>186 105 164 219 1.12 (0.81,1.56)  0.498f
(577 04y (32)
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TABLE K-1. (Continued)

Summary of Dioxin-by-Covariate Interactions for
Cardiovascular Variables

Ranch Hands and Comparisons by Current Dioxin Category

Variable/
{Table Ref.) Interaction

Current
Dioxin

Strawum__ Category n__ Abnormal

Percent

Adj. Relative

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

ECG: Categorized

Bradycardia Current

(12-14 [jI)  Dioxin-by-
Race

Black  Background 42

Unknown 11
Low 9
High 6

Non-Black Background 625

Unknown 292
Low 165
High _ 144

1
1

0.0 All

8.2 Uvs. B
0.0 Lvs.B
0.0 Hvs. B
6.2 All

55. Uvs. B
3.0 Lvs.B
28 Hvs. B

Ranch Hands - Log; (Initial Dioxin)

0.005

- 0.080
-- 0.352

0.188
- 0.86 (0.47,1.59) 0.636

0.47 (0.18,1.22) 0.121
0.44 (0.15,1.27) 0.128

Variable/
(Assumption-- Initial . . Percent Adj. Relative
Table Ref.) Interaction Stratum Dioxin n  Abnormal Risk (95% C.1.)2 p-Value
ECG: Initial-by- Type A  Low 5 19 254 {1.324.89) 0.005
Arrhythmia Personality " Mediom 95 1.1
(Minimal-- High 44 9.1
12-15 [¢])
Type B Low 55 1.8 1.06 (0.62,1.81) 0837
Medium 123 73
High 64 1.6

K9



TABLE K-1. (Continued)

Summary of Dioxin-by-Covariate Interactions. for
Cardiovascular Variables

Ranch Hands - Logy (Current Dioxin) and Time

Perceat Abnorml/()

Variable/
(Assumption-- ' Time _ "~ Adj. Relative :
Table Ref.) Interaction  Stratum  (Yrs.) Low Medium High  Risk (95% C.1)2  p-Value
ECG: ~  Current-by- <06 _ 0.314¢
Atrhythmia  Time-by- i <186 000 5.7 100 197 (091,4.28)  0.086f
(Maximal-- Differential 26 (33) (0
12-15(h)  Cortisol >186 0.0 1.9 29 1.08 (0.39,2.99)  0.888f
Response _ Q1) (58 (34
50:6-4.0 --
: <186 0.0 0.0 - 39 -
(34) (62 (26)
>186 120 58 0.0 0.36 (0.12,1.12) 0,077
@25 (52 (33)
>4i0: : : 0.848°¢
<186 56 0.0 118 141 (061,329  oa21f
(36) @s) AN
S186 211 4% 12.5 157 (0.81.3.05)  0.1857
9 - @) (16)
Ranch Hatills - Logp (Initix) Dioxin)
Variable/ Lo .
(Assufnption-- - : ‘Initial - Adj - Adj. Slope
Table Ref.)  Inieraction Stratum  Dioxii” " 'n Mean . (Sid. Error)®  p-Value
Diastolic - Inidal-by- TypeA  Low 87 7799 -0.757 (0.401) 0.060
Blood Pressure  Personality Mediuh 141 71.21
(Cotitintious) ~ Type High 0 7585
(Maximal-- _ : ) _
12417 £4)) TypeB  Low 76 7597  0.882 (0.362) 0.015

Mediom 169  77.96
High 84 79.30
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TABLE K-1. (Continued)

Summary of Dioxin-by-Covariate Interactions for
Cardiovascular Variables

Ranch Hands and Comparisons by Current Dioxin Category

Current
Variable/ Dioxin Adj. Difference of Adj.
(Table Ref.) Interaction Stratum__ Category n__ Mean Contrast Means (95% Cl1.) p-Value
Diastolic Categorized Type A Background 52  74.70 All ' - 0.591
Blood Pressure Current Yes
{Continuous)  Dioxin-by- Unknown 34 7410 Uvs.B  -0.60 (4.50,3.29) 0.762
12-17 jD Personality Low 14 7779 Lvs. B 3.09 (-2.24,842) 0.256
Type High 12 7376 Hvs.B -0.94 (-6.61,4.73) 0.745
Categorized Type A  Background 223 74.87 Al 0.440
Current No ' R
Dioxin-by- Unknown 112 76,07 Uvs.B 1.20 (-0.85,3.26) 0.252
Family Low 5 7527 Lvs.B 0.40 (-2.18,2.99) 0.759
History of High 50 7363 Hvs B -1.23 (-4.02,1.55) 0.385
Heart Discase .
TypeB  Background 85 74,10 All <0.001
Yes ; '
Unknown 40 71.73 Uvs. B -2.37 (-5.76,1.02) 0.171
Low 24 8102 Lwvs.B 6.92 (2.84,11.00) <0.001
High. 19 78.39 Hvs. B 4.29 (-0.19.8.77)  0.061
Type B  Background 299 7422 All 0.065
No -
Unknown 111 7358 Uws. B -0.64 (-2.61,1.33) 0.523
Low 73 7494 Lvs.B 0.72 (-1.58,3.02) 0.541
High 62 7128 Hvs. B 3.06 (0.57,5.56) 0.016

K:11 L



TABLE K-1. .(Continued)

Sumpmary of Dioxin-by-Covariate Interactions for
Cardiovascular Variables '

-Ranch Hands and Comparisons by Current Dioxin Category

High

Current .
Variable/, - Dioxin Percent Adj. Relative
(Table Ref.) Interaction  Stratum _ Category n Abnomnal Contrast Risk (95% C.1) p-Value
Funduscopic Categorized <0.6 Background . 236 . 1.7 All 0.476
Examination Current ; ' L
(1219 [f])  Dioxin-by- Unknown . 93 1.1 Uvs. B 0.55(0.06,5.07) 0.600
‘ . Differential Low 61 00 Lvs.B -- T
Cortisol High 55 0.0 Hvs. B .- .
Response
>06-40 Backgound 228 0.0  All --
'  Unknown 102 0.0 Uvs. B .- --
Low . 63 1.6 Lvs.B - 0.432
High. 61 1.6 Hvs. B -- 0.422
>40  Backgownd 203 00  All -
Unknown 108 19  Uvs. B -- 0.240
Low 50 0.0 Lvs. B -- -
High 4 00 Hvs.B - --
Ranch Hands - Loéj _(fh"i’tial Dioxin)
Variable/ L
(Assumption-- . Initial Percent Adj. Relative
Table Ref.) Interaction Stratum  Dioxin n Abnormal Risk (95% C.1)2 p-Value
Femoral Pulses Initial-by- Type A Low 51 0.0 3.28 (1.03,10.44) 0.045
(Minimal-- Personality Medium 95 0.0
1222 [c]y Type High - 41 49
Type B Low 55 0.0 0.65 (0.28,1.51) 0319
Mediom 121 6.6 ’
. High 62 0.0
Femoral Pulses Initial-by- Type A Low 87 0.0 3.09 (1.06,8.96) 0.038
{Maximal-- Personality Medium 139 0.0
12-22 (d)) Type High 62 3.2
' Type B Low 75 2.7 0.86 (0.49,1.52) 0.604
Medium 169 53
83 0.0



TABLE K-1. (Continued)

Summary of Dioxin-by-Covariate Interactions for

Cardiovascular Variables

Ranch Hands - Logy (Current Dioxin) and Time

Percent Abnog‘mgll(n)

Variable/
(Assumption-- Time ' Adj. Relative
Table Ref.) Interaction Stratum (Yrs) Low Medium_ High  Risk (95% C.L) p-Value
Femoral Pulses Current-by- Normal _ 0.307¢
(Maximal--  Time-by- <06 <186 0.0 4.7 6.7 1.79 (0.63,5.13) 0.266f
12-22 [h]) Percent Body 2n (43) (15)
Fat >186 6.3 0.0 4.2 0.01 (0.004.74)  0.216f
(16) 41) (24)
Current-by- Normal _ _ -
Time-by- >064.0 <186 0.0 0.0 0.0 -- --
Differential (29) (48) (16)
Cortisol >18.6 0.0 23 0.0 -- .-
Response (24) (43) (26) '
Normal : : -
>4.0 s186 3.1 0.0 0.0 -- --
(32) (39 (15)
>186 63 2.8 0.0 0.97 (0.22,4.31) 0.965f
(16) (36) (10)
Obese -
<06 <186 0.0 0.0 0.0 -- -
(0) (9) (5)
>186 0.0 14.3 0.0 -- --
(5) (14) (19)
Obese --
>0640 <186 0.0 0.0 0.0 -- --
(3) (14) %)
>186 0.0 12.5 0.0 -- -
(2) (8) (8)
Obese --
>4.0 <l86 00 0.0 0.0 - --
(3) (10) (3)
>186 0.0 0.0 250 -- .-
(3) (7 4)
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TABLE K-1. (Continued)

Summary of Dioxin-by-Covariate Interactions for
Cardiovascular 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.I) p-Value

Femoral Pulses Categorized Type A Backgowsd 277 00  All -
(1222 G Current

Dioxin-by- Unknown 147 0.0 -Uvs. B -- --
Personality Low 74 0.0 Lvs.B -- --
Type High 62 32 Hvs. B o 0.066
TypeB Background 383 1.3 -All 0,296
Unknown 153 33  Uvs.B  2.53 (0.71,897)  0.I51
Low 98 4.1 Lvs.B 3.47 (0.90,13.39) 0,071
High 86 1.2 Hvs. B 1.44 (0.16,12.93) 0.745
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TABLE K-1. (Continued)

Summary of Dioxin-by-Covariate Interactions for

Cardiovascular Variables

Ranch Hands - Logy (Current Dioxin) and Time _

Percent Abnopna_l/(n)

Variable/
(Assumption-- Time ' Adj. Relative
Table Ref.) Interaction Stratum __ (Yrs.) Low Medium High Risk (95% C.1)8  p-Value
Popliteal Current-by Yes - --
Pulses Time-by- <18.6 7.1 0.0 0.0 -~ --
(Minimal Family (14) (22) (9)
12-23 [g]) History of >186 0.0 3.7 0.0 - --
Heart (11) @2n (15
Disease
No - 07910
<18.6 24 4.6 0.0 0.71 (0.21,2.45) 0.589f
41) (88) (34) _
>186 5.4 7.1 0.0 0.58 (0.24,1.38) 0.217¢
37 (85 (44)
Popliteal Current-by- 0 --
Pulses ‘Time-by- . <186 29 .00 0.0 <= --
(Maximal-- Lifetime T (3% . .. (50 15
12-23 [h]) Cigarette >18.6 - 0.0 . 0.0 0.0 -- --
Smoking 20) (34) (32)
History
>0-10 : _ ' 0.625%
<186 0.0 7.7 0.0  0.86 (0.31,2.40) 0.778f
(30) (52) @2n :
>186 0.0 5.9 5.6 1.20 (0.47,3.04) 0.708f
(1 (34) (18) :
>10 0.120¢
<186 00 1.7 4.6 2.50 (0.57,10.95) ~ 0.225f
: (30). (58). 22) . .
>18.6 5.7 6.2 3.1 0.69 (0:35,1.36) 0.279f
(35 (81) (32) C
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TABLE K-1. (Continued)

Summary of Dioxin-by-Covariate Interactions for
Cardiovascular Variables

Ranch Hands - Logy (Initial Dioxin)

K-16

Variable/
(Assumption-- Initial Percent Adj. Relative
Table Ref.) Interaction Stratum Dioxin n Abnormal Risk (95% C.1.)2 p-Value
Dorsalis Pedis Initial-by- <0.6 Low 35 17.1 0.90 (0.61,1.32) 0.578
Pulses Differential Medium 79 20.3
(Minimal-- Cortisel High 40 15.0
12-24 [c]) Response
>0.6-4.0 Low 42 48 1.42 (0.99,2.05) 0.056
Medium 80 11.3
High 45 20.0
>4.0 Low 29 6.9 1.55 (0.79,3.05) 0.207
Medium 60 B.3
High 20 10.0
Leg Pulses Initial-by- Born Low 38 18.4 0.86 (0.60,1.22) 0.396
(Minimal-- Age >1942 Medium 103 10.7
12-26 [c]) High 69 13.0
Born Low 68 8.8 1.41 (1.03,1.93) 0.030
<1942 Medium 116 25.0
High 36 278
Ranch Hands - Logp (Current Dioxin) and Time
_Percent Abnormal/(n)
‘Variable/ : i0xj
{Assumption-- Time : Adj. Relative
Table Ref.) Interaction Stratum  (Yrs.) Low Medium High Risk (95% C.1.)3 p-Value
‘Leg Pulses  Current-by- 0 : 0.159¢
{Minimal-- Time-by- <186 222 10.0 8.3 0.51 (0.19,1.36) 0.175f
12-26 {g])  Lifetime (18) (30) (12)
Cigarette >18.6 0.0 11.1 12.5 1.14 (0.55,2.36) 0.733f
Smoking (11) 27 (24)
History
>0-10 0.634¢
<186 20.0 14.0 23.5 1.65 (0.85,3.23) 0.140f
(15) (43) a7n
>18.6 18.2 25.0. 28.6 1.35 (0.73,2.48) 0.335f
an (28) (14)
>10 0.003¢
<18.6 0.0 18.4 143 2.73 (1.29,5.75) 0.008f
(22) {38) (14) ‘
>186 231 241 136 0.75 (047,1.20)  0231f
(26) (58) (22)



TABLE K-1. (Continued)

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

Ranch Hands - Logy (Initial Dioxin)

Vartable/ ' : ' _
(Assumption-- , Initial . Percent Adj. Relative .
Table Ref.) Interaction Stratum Dioxin. . n_ Abnormal Risk (95% C.L}® p-Value
Peripheral and Initial-by- - -+ ‘Bom>1942 Low 38 21.1 0.83 (0.59,1.18) 0.306
All Pulses - Age _ Medium 103 10.7
(Minimal-- High - 9 13.0
12-27 [c)) C o
Bornc1942 Low. 68 88 141 (1.04,1.93) 0.029
wo Medium 116 25.0 _
High 36 278
Ranch Hands - Logy (Current Dioxin) and Time -
Percent Abnormal/(n)
Variable/ ~—Current Dioxin...
(Assumption-- Time _ ‘ 'Adj. Relative
Table Ref.) Interaction  Stratum _ (Yrs.) . Low Medium _High Risk (95% C.1)® p-Value
Peripheral and Current-by- 0 ' 0.295¢€
All Pulses Time-by- 5186 222 100 83 0.51 (0.19,1.38)  0.185f
(Minimal-- Lifetime (18) 30) 12y
12-27 {g]) Cigarette >18.6 9.1 11.1 125 0.94 (0.46,1.90) 0.856f
: Smoking (an va)) (24) '
History
>0-10 0.807¢
<186 200 140 235 1.68 (0.88,3.23)  o0.118f
R € -) B € X) B ¢ ) -
>186 182 250 286 1.52 (0.84,2.76)  0.170f
oA (28 (14)
>10 : 0.003¢
<186 0.0 18.4 14.3 2.71 (1.29,5.70)  0.008f
_ (22) (@8 (4
>18.6 23.1 24.1 13.6 0.75 (0.47,1.20) 0.237f
' (26) (58) = (22) : '
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TABLE K-1. (Continued)

Summary of Dioxin-by-Covariate Interactions for
‘Cardiovascular Variables

BRelative risk for a twofold increase in dioxin. :
bAdjusted slope and standard error based on systolic blood pressure versus loga dioxin.

®Test of significance for homogeneity of slopes (current dioxin continuous, time categorized).
dTest of significance for slope equal to 0 (current dioxin continuous, time categorized).
®Test of significance for homogeneity of relative risks (current dioxin continuous, time categorized).
ITest of significance for relative risk equal 10 1 (current dioxin continuous, time categorized).
2 Adjusted slope and standard error based on diastolic blood pressure versus logz dioxin.
—: Relative risk/confidence interval/p-value not given due to the sparse number of abnormalities.
Note: Initial Dioxin: Minimal--Low: 52-93 ppt; Medium: >93-292 ppt; High: >292 ppt.
Maximal--Low: 25-56.9 ppt; Medium: >56.9-218 ppt; High: >218 ppt.
Current Dioxin: Minimal--Low: >10-14.65 ppt; Medium: >14.65-45.75 ppt; High: >45.75 ppt.
Maximal--Low: >5-9.01 ppt; Medium: >9.01-33.3 ppt; High: >33.3 ppt.
All: All categories,
Background (B) (Comparisons): Current Dioxin <10 ppt.
Unknown {U) (Ranch Hands): Current Dioxin <10 ppt.
Low (L) (Ranch Hends): 15 ppt < Current Dioxin <33.3 ppt.
High (H) (Ranch Hands): Current Dioxin >33.3 ppt.
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- TABLE K-2.

Summary of Models Without Adjustment for Percent Body Fat and

Cholesterol for Cardiovascular Variables

Ranch Hands - Log, (Initial Dioxin)

Variable/ Adj. Relative Covariate '

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

Reported/ Minimal 1.09 (0.92,1.29) 0.295 DRKYR (p=0.080)

Verified (n=440) - HRTDIS (p=0.007)

Essential .

Hypertension

(12-3 [c]) .

Reported/ Maximal 1.10 (0.97,1.25) 0.124. RACE (p=0.385)

Verified (n=617) PACKYR (p=0.252)

Essential "DRKYR (p=0.049)

Hypertension DIFCORT (p=0.326)

(12-3[d) HRTDIS (p<0.001)
Ranch Hands Logz (Current Dloxm) and Time "

Variable/ Tune Adj. Relauve ' : Covariate

(Table Ref.) Assumption (Yrs.) Risk (95% C.L2 p-Value Remarks

Reported/ Minimal ..+ 0217  DRKYR (p=0.051)

Verified (n=428) <186 1.25 (0.95,1.65) 0.108¢ DIFCORT (p=0.106)

Essential >18.6 © 1.00 (0.79,1.26) 0.991¢ HRTDIS (p=0.005)

Hypertension .

(123 [g]) _

. Reported/ Maximal . 033%b . AGE (p=0.025)
Verified (n=638) <186 1.25 (1.03,1.52) 0.023¢ RACE (p=0.265)
Essential >186  1.10 (0.93,1.32) 0.271¢ PACKYR (p=0.326)-
Hypertension DRKYR (p=0.068) .
(12-3 (]) HRTDIS (p<0.001)

- Ranch Hands and Comparisons by Current Dioxin Category

Current y
Variable/ Dicxin Adj. Relative a Covariate
(Table Ref.) Category n Contrast Risk (95% C.1.) p-Value Remarks
Reporied/  Background 701 All Categories 0002 AGE (p<0.007)
Verified ' _ “DRKYR (p=0.047)
Essential Unknown 317 Unknown vs. Background 0.78 (0.58,1.04) 0.094 ~ HRTDIS (p=0.056)
Hypertension Low 175 Low vs. Background 1.27 (0.90,1.81) 0.178
(12-3 [j) High 151 High vs. Background 1.70 (1.17,2.49)  0.006

Total 1,344
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TABLE K-2. (Centinued)

Summary of Models Without Adjustment for Percent Body Fat and
Cholesterol for Cardiovascular Variables

Ranch Hands - Logz (Initial Dioxin)

Variable/ - ) _ Adj. Relative . _ _ Covariate
(Table Ref.) __ Assumption __ Risk (95% C.L)2 p-Value Remarks
Reported/Verified Maximal - 1.26 (0.95,1.68) . 0.121 - -AGE (p<0.001)
Myocardial : (n=638) _ DRKYR (p=0.026)
Infarction .
(12-6 [d])

Ranch Hands - Log) (Current Dioxin) and Time

Variable/ .. Time  Adj. Relative Covariate

(Table Ref.) _AsSumpt.i_on (Yrs.) Risk (95% C.1)2 p-Value Remarks
Reported/Verified Maximal 0.1820  AGE (p<0.001)
Myocardial (n=638) <18.6 1.62 (0.99,2.66) 0.055°  DRKYR (p=0.022)
Infarction >186  1.06 (0.72,1.56) 0.752¢

(12-6 [h]) - -

Rarich Hands - Logj (Initial Dioxin)

Variable/ -  Jpitial - Adje - Adj. Slope . Covariate

(Table Ref.) Assumption Dioxin n  Mean (Sid. Enor)_d p-Value Remarks ... -
Systolic Minimal Low 110 129.98** 0.614 (0.702)** 0.382** INIT*AGE (p=0.033)
Blood (n=446) Medium - 224 129.53** o INIT*PACKYR (p=0.031)
Pressure T . -High 112 13155 - = ¢ - - -RACE (p=0.173)
(Continuous) : . R

(12-7 [c]) , L
Systolic Maximal Low 173 128.31** 0.964 (0.489)** 0.049** INIT*PACKYR (p=0.013)
Blood (n=647) Medium 320 129.73%* AGE (p<0.001)

Pressure : ‘High - 154 133:12*. . .. = .+ . RACE (p=0.042)
(Continuous) ﬁ

(12-7 [d])
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TABLE K-2. (Continued)

Summary of Models Without Adjustment for Percent Body Fat and

Cholesterol for Cardiovascular Variables

i

Ranch Hands - Logp (Current Dioxin) and Time

Adj. Mealy(n)
Variable/ Time Adj. Slope - _ Covariate
(Table Ref.) Assumption(Yrs.) Low  Medium _ High (Sud. Error)d p-Value Remarks
Systolic Minimal . 0929¢ RACE (p=0.158)
Blood (n=433) <18.6 131 22 128,68 131.93 0.117 (1.126) 0.917f  PERS (p=0.197)
Pressure (56) {110) {43) HRTDIS
(Continuous) >186 13111 13210 13046 0.013 (0.920) 0.989f (p=0.224)
(12-7 (gD (48) (113)  (63) ' '
Systolic Maximal ~ : 0.824°  AGE (p=0.002)
Blood (n=647) <18.6 12903 129.59 13147 0.854 (0.743) 0.251f RACE (p=0.018)
Pressure (103) (167)  (68) PACKYR
(Continuous) >18.6 12731 129,78 133.32  1.073 (0.689) 0._120f {(p=0.063)
(12-7 [h]) (68) (15’4) (8D o ' :
Ranch Hands and Comphnsons by Current Dloxm Category
Current
Variable/ . Dioxin Adj. .Difference of Adj,. - " Covariate
(Table Ref.) Calegory n Mean Contrast Means (95% ClL) p-Value Remarks
Systolic Background 667 128.95%* All.Categori'es 0. (‘.‘12"‘l DXCAT*AGE
Blood . - (p=0.022)
Pressure Unknown 303 126.89** Unknown vs. Background -2.06 (-4.37,0.26)** 0.082** RACE (p=0.074)
(Continuous} Low 174 129.25** Low vs. Background 0.30 (-2.53,3.13)**0.837** DIFCORT
(12-7 D High 150 132.61** High vs, Background 3.67 (0.60,6.73)** 0.019** ° (p=0.005)
L HRTDIS
 Total 1,294 (p=0.067)
Ranch Hands - Logz (Imtlal Dloxm)

Variable/ Adj. Relitive Covariate
(Table Ref) Assumption Risk (95% C.1.)2 p—Value Remarks
Systolic Blood’ - ‘Minimal 0.97 (0.79,1.19)** 0.764** -~ INIT*PERS (p=0.043) -
Pressure (n=433) : RACE (p=(.119) -
{Discrete) .
(12-8 [c)) _
Systolic Blood Maximal 1.12 (0.97,1.31) - 0.127 AGE (p=0.011)
Pressure (n=647) RACE (p=0.012)
{Discrete) :
(12-8 [d])
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TABLE K.2, (Continued)

Summary of Models Without Adjustment for Percent Body Fat and
Cholesterol for Cardiovascular Variables

Ranch Hands - Logz {Current Dioxin) and Time

Variable/ Time Adj. Relative _ : Covariate

(Table Ref) Assumption (Yrs.) Risk (05% CI@  p-Value ~ Remarks

Systolic Blood Minimal *ews  CURR*TIME*PERS (p=0 002)
Pressure - (n=433) <186 e ssss  RACE (p=0.128)

(Discrete) >18.6 e b

(12-8 [g]

Systolic Blood Maximal 0.552**b  CURR*TIME*PERS (p=0.040)
Pressure (n=624) <186 1.08 (0.85,1.37)** 0.508**¢ RACE (p=0.025)

(Discrete) >186  0.99 (0.81,1.21)** 0.887**C HRTDIS (p=0.060)

(12-8 {h)) :

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
Systolic  Background 666 All Categories sexx DXCAT*AGE (p=0.002)
Bloed = o : ' RACE (p=0.084)
Pressure  Unknown 301 Unknown vs, Background b #ss+  PACKYR (p=0.064)
(Discrete) Low 173 Liow vs. Background - v wsas - PERS {p=0,102)
(12-8 [j) High 148 High vs. Background = = ™% - wswx  DIFCORT {(p=0.134)
' o o : " HRTDIS (p=0.056)
Total 1,288 = o
Ranch Hands - Logj (Initial Dioxin)
Variable/ Adj. Relative : Covariate
{Table Ref.) _ Assumption Risk (95% C.1.)2 p-Value Remarks
Overall Minimal 1.07 (0.85,1.35) 0.583 AGE (p<0.00D)
Electrocardiograph  (n=446) . RACE (p=0.134)

(12-10 [c)
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TABLE K-2. (Continued)

Summary of Models Without Adjustment for Percent Body Fat and
Cholesterol for-Cardiovascular Variables

Ranch Hands and Comparisons by Current Dioxin ‘Category

Current .
Variable/ Dioxin ' ST Adj. Relative Covariate
(Table Ref.) Category n Contrast .. Risk (95% C.1.). p-Value ° Remarks
ECG: Background 703 - All Categories- ' 0.634  AGE (p=0.002)
Right Bundle _ .. RACE (p=0.028)_ '
Branch Block Unknown 320 - Unknown vs. Background 1.07 (0.20,5,75) 0935
(12-11 [f]) . Low 177 Low vs. Background 1.92 (0.36,10.24) ' 0.447

High 155 High vs.-Background ' - 0.552

Total 1,355

Ranch Hands - Logy (Initial Dioxin)
Variable/ S _Adj. Relative . .:_.-; o Covariate
(Table Ref.) _Assumption - Risk (95% CI) - . pValue- = . Remarks
ECG: Nonspecific  Minimal 1.02 (0.78,1.34) 0.874 AGE (p<0.001)
ST- and (n=446) _ RACE (p=0.021)
T-Wave Changes : - : ' PACKYR (p=0.033)
(12-13 [c] ! '
ECG: Nonspecific ~ Maximal L12 (092136) - 0265 " . AGE (p<0.001)
ST- and (n=647) S " s RACE (p=0.031)
T-Wave Changes - P _ S . PACKYR (p=0.012)
{12-13 [d]) ‘ o '
| Ranch Hands - Logj (Current Dioxin) and Time

Variable/ Time  Adj. Relative R Covariate
(Table Ref.) Assumption (Yrs.) Risk (QS% C.I)2 p-Value Remarks
ECG: Nonspecific Minimal ST 0396b . AGE (pe0.00D)
ST-and _ (n§4‘1€6) ‘, <18.6 119 (0.73,1.94) . 0.478° RACE (p=0.024)

T-Wave Changeg' ' o >186 092 (0.66,1.30) - 0:654€ - ... PACKYR (p=0:039)
(12-13 [~ : e S

ECG: Nonspecific Maxima!

0.703+#b  CURR*TIME*AGE (p=0.015)

ST-and © 20 (n=647) <186 117 (0.84,163%  0356%¢ ‘RACE (ps0{046)
T-Wave Changes -~ * - . . >186 108 (0.84,139%  (.545%C * PACKYR (p0/016)

(1213 [h)
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TABLE K-2. (Continued)

Summary of Models Without - Adjustment for Percent Body Fat and
Cholesterol for: Cardiovascular Variahles

Ranch Hands and Camparisons by Current Dioxin Category

Current
Variable/ Digxin
(Table Ref.) Catcgory n

Contrast

Adj. Relative

Covariate

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

ECG: . - Background 703
Nonspecific L
ST-and Unknown 320
T-Wave Low 177
Changes High 155
(1213 i
Total 1,355
ECG: Background 667
Bradycardia
(12-14 [jI} Unknown 303
Low 174
High . . 150
Total 1,294

All Categories

-Unknown vs. Background

Low vs. Background
High vs. Background

All Categories

Unknown vs. Background

Low vs. Background
High vs. Background

0,69.(0.43,1.11) .

1.22 (0.73,2.04)
1.46 (0.83,2.56)

0.142

0.130
0.458
0.194

AGE (p<0.001)
RACE (p=0.047)
PACKYR (p=0.020)

0.142** DXCAT*RACE

(p=0.025)

1.08 (0.61,1.94)** 0.785** PACKYR (p=0.007)
0.56 (0.23,1.36)** 0.203** DIFCORT (p=0.024)
0.41 (0.14,1.17)** 0.095** HRTDIS (p=0.040)

ECQG: Other Backgrownd 669 Al Categories 0.105  AGE (p<0.001)
Diagnoses _ PERS. (p=0.052)
(12-16 [j)) Unknown 303 Unknown vs, Background 0.94 (0.66,1.33) 0722 A

Low 173 Low vs. Background 1.04 (0.68,1.59) 0.867

High 150 Highvs. Background  0.51 (0.28,0.91) 0.024

Total 1,295

Ranch Hands - Logy (Initial Dioxin). -

Variable/ Initial Adi.  Adj. Slope Covariate
(Table Ref.)  Assumption Dioxin _n  Mean (Sid Erro® p-Value Remarks
Diastolic Minimal  Low 107 7741 0228 (0373) 0542 RACE (p=0.031)
Blood Pressure  (n=433)  Medium 218  79.19 | PERS (p=0.059)
(Continuous) High 108 78.02 HRTDIS (p=0.014)
(1217 [c]) | o |
Diastolic Maximal Low 164 *eax . sess wwsx . [NIT*PERS (p=0.005)
Blood Pressure  (n=624)  Medium 311  teer RACE (p=0.019)
{Continuous) = " High 149 wees . .

(12-17 [d))



TABLE K-2. : (Continued)

Summary of Models Without Adjustment for Percent Body Fat and

Cholesterol for Cardiovascular Variables

Ranch Hands - Logy (Current Dioxin) and Time

Adj. Meaql(n)
Variable/ Time Adj. Slope Covariate
(Table Ref.) Assumption(Yrs.), .Low Medium _ High (Std. Error)®  p-Value Remarks
Diastolic ~ Minimal | ~ _0735° RACE (p=0.034)
Blood (n=433) <186 76.58 78.69 7729  0.349 (0.606) 0.565f PERS (p=0.064) - -
Pressure (56) (110) (43) HRTDIS (p=0.015)
(Continuous) >186 77.96 7967  78.14  0.084 (0495) 0.865f
(12-17 gD S @48) . (13) - (63) _
Diastolic  Maximal . 0.728¢  RACE (p=0.029)
Blood " (n=647) <186 7648  77.00 7658 0.202 (0.401) os1af
Pressure (103) (167) (68) '
{Continuous) >186 76.63 77.31 7874 - 0.392 (0.372) 0.292f
(12-17 [h)) 68) (59 @8N e
Ranch Hands and Comiparisons by Current Dioxin Category
Current '
Variable/ Dioxin Adj. Difference of Adj. Covariate
(Table Ref.) Category n Mean Contrast Mean_s {(95% C.I) p-Value Remarks
Diastolic Background 664 74.64** All Categories 0.002** DXCAT*PERS
Blood S - e (p=0.012)
Pressure Unknown - 298 73.81** Unknown vs. Background-0.83 (-2.10,0.44)** 0.199*+* DXCAT*HRTDIS
(Continuous) Low 171 76.49** Low vs. Background = 1.85 (0.29,3.40)** 0.020** (p=0.011)
(12-17 [jl)  High 144 76.71** High vs. Background  2.06 (0.37,3.76)** 0.017** AGE (p=0.008)
o (p=0.017)
Total 1,277 DIFCORT
o (p=0.011)
Ranch Hands - Logy (Initial Dioxin)
Variable/ o Adj. Relative Covariate
(Table Ref.) Assumption Risk (95% C.1)3 p-Value Remarks
Diastolic Blood Minimal - 0.88 (0.60,1.28) 0.500 AGE (p=0.116)
Pressure (n=446) _ HRTDIS (p=0.062)
(Discrete) T
(12-18 [c])
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TABLE K-2. (Continued)

Summary of Models Without Adjustment for Percent Body Fat and
Cholesterol for Cardiovascular Variables

Ranch Hands - Logy (Current Dioxin) and Time

Variable/ Time Adj. Relative Covariate
(Table Ref.) Assumption (Yrs.) Risk (95% C.1)3 p-Value Remarks
Diastolic Blood ~ Minimal ' : 0977  AGE (p=0.074)
Pressure (n=446) <186 0.83 (0.43,1.60) 0.585¢  HRTDIS (p=0.066)
(Discrete) © >186 084 (0.52,137)  04%0°

(12-18 [g]) ' -

Ranch Hands and Comparisons by Current Dioxin Category

Current
Variable/ ©~  Dioxin Adj. Relative . ««Covariate
(Table Ref.) Calegory n . Conlrast _ Risk (95% C.l.) p-Value Remarks
Diastolic Background 703 Al Categorics : ‘ 0.285 PACKYR (p=0.077)
Blood . S
Pressure Unknown 320 Unknown vs. Background 0.71 (0.34,1.48) 0.364
{Discrete) Low 177 Low vs. Background 1.62 (0.81,3.24) 0.170
(12-18 [j) High . 155 High vs. Background 1,26 (0.56,2.80) 0.577
Total“ 1,355
Rancli ‘H‘a-i.iiis F Logz "(Ini‘tihi 5*Dioxin)
Varigble/ Adj. Relative Covariate
(Table Ref.) Assumption Risk (95%-C.1)2 - p-Value ~ Remarks
Femoral Palses . Minimal 099 (0.54,1.82)** 0970 INIT*PERS (p=0.029)
(12-22 [c]) {n=427) AGE (p=0.011)
o _ ' - DIFCORT (p=0.043)

' HRTDIS (p=0.070)
Femoral Pulses Maximal - 1.09 (0.69,1.72)**  0.709** INIT*PERS (p=0.040)
(12-22 [d)) {(n=618) " ‘ i AGE (p=0.008)

PACKYR (p=0.097)
HRTDIS (p=0.048)
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TABLE K-2. (Continued)

Summary of Models 'Without Adjustment for Percent Body Fat and
Cholesterol for Cardiovascular Variables

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

Variable/ Time Adj. Relative - ‘ Covariate
(Table Ref.) . Assumption (Yrs.) Risk (95% C.L® - p-Value - . Remarks
Femoral Pulses  Minimal - 0421  AGE (p=0.039)
(12-22 [gD) (n=427) <186 1.30 (0.38,4.42) 0.678¢ - PERS (p=0.148)

>186  0.69 (0.29,1.63) 0400 ' DIFCORT (p=0.058)
HRTDIS (p=0.080)

Femoral Pulses  Maximal _' . 0633> - AGE (p=0.018)
(12-22 [h]) (n=616) <186 ~ 122 (0493.02) 0675  PACKYR (p=0.114)

>186 093 (0.53,1.66) 0.818¢  PERS (p=0.046)
o _ DIFCORT (p=0.333)
" HRTDIS (p=0.052)

Ranch Hands and Comparisons by Current Dioxin Category

Current _ .
Variable/ Dioxin Adj. Relative " Covariate
(Table Ref.) Category n - Contrast _ Risk (95% C.I.) p-Value  Remarks
Dorsalis ~ Background 658 ~ All Categories -~ 0087 AGE (p=0.001)

Pedis Pulses : . PERS (p=0.145)
(12-24 [j) Unknown 297 Unknown vs. Background 1.17 (0.74,1.86) 0.498 DIFCORT (p=0.141).

Low 172 Low vs. Background 1.65 (0.99,2.75)  0.056
High 146 High vs. Background 1.86 (1.07.3.26) 0.029
Total 1273 e |

Ranch thds-- Logj (Initial Dioxin)

Variable/ S Adj. Relative . Covariate

{Table Ref,) Aséumption Risk (95% C.I._)a p-Value - Remarks
Posterior Tibial ~ Minimal  1.04 (0.651.66) '~ * ‘0886 ' " AGE (p<0.001)
Pulses (12-25 [c])  (n=430) ' - - DIFCORT (p<0.001)
Posterior Tibial Maximal 134 (093,191)  0.124 AGE (p<0.001)

Pulses (1225 [d]) . (n=603) - PERS -(p=0.102)

.+ . . DIFCORT (p<0.001)
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TABLE K-2. (Continued)

Summary of Models Without Adjustment for Percent Body Fat and
Cholesterol for Cardiovascular Variables

Ranch Hands - Log) (Current Dioxin) and Time

Variable/ Time Adj. Relative - Covariate

(Table Ref.)  Assumpion (Yrs.) Risk (95% CL)®  p-Value ___ Remarks
Posterior Tibial ~ Minimal | 0.866" AGE (p<0.001)
Pulses (1225 [g]) . (n=430) <186 098 (0.35,2.72) 0.971¢ DIFCORT (p<0.001)

>186 0.89 (0.48,1.63) 0.698F

Posterior Tibial ~ Maximal 0.414b AGE (p<0.001)
Pulses (12-25 [h]) (n=619) <186  L.65 (0.84,3.26) 0.146° DIFCORT (p<0.001)
>186 1.18 (0.76,1.85) 0.465¢

Ranch Hands and Comparisons by Current Dipxin Category

’ Current : :
Variable/ Dioxin Adj. Relative _ Covariate
(Table Ref.) Category n _ C_omrast_ __Risk (95% C.I) p-Value Remarks
Posterior  Backgromd 694 All Categerigs <0001 AGE (p<0.001)
Tibial .
Pulses Unknown 316 Unknown vs. Background 0.43 (0.12,1.50) 0.185
(12-25 [jl) Low 176 Low vs. Background 4.21 (1.929.22) <0.001

* High 153 High vs. Background 1.01 (0.22,4.61) D.987

Total 1,339 '
Ranch Hands - Loga (Initial Dioxin)
Varisble/ Adj. Relative Covariate
(Table Ref.) Assumption Rigk (95% C1)%  p-Value __Remarks
Leg Pulses Minimal 1.15 (0.92,1.44)%* 0.235%# INIT*AGE (p=0.029)
12-26 [c]) . (n=430) : DIFCORT (p=0.028)
Ranch Hands - Logp (Current Dioxin) and Time

Variable/ ' Time  Adj. Relative Covariate
(Table Ref.) Assumption (¥rs.) Risk (95% C.L2 p-Value Remarks
LegPulses Minimal | © 0201*b  CURR*TIME*PACKYR
(12-26 (g]) + = (n=430) <186 1.35(0.92,1.97) 0.126**¢ {p=0.035)

>186 099 (0.73,1.33) 0943**¢  AGE (p=0.003)
: DIFCORT (p=0.017)
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TABLE K-2. (Continued)

Summary of Models Without Adjustment for Percent Body Fat and
-Cholesterol for Cardiovascular Variables

Ranch Hands and Comparisons by Current Dioxin Category

Current

Variable/ Dioxin _ _ Adj. Relative Covariate
(Table Ref.) Category n__ Contrast Risk (95% C I) p-Value Remarks
Leg Pulses  Background 660  All Categories 0011 AGE (p<0.001)
(12-26 [jh _ ; . PERS (p=0.118)

Unknown 299  Unknown vs. Background = .1.06 (0 69 1 62) 0.799 :

Low 172 Low vs, Background -1.95 (1.24,3.08) 0.004

High 148 High vs. Background 1.84 (l £09,3.10) 0.023

Total 1,279

Ranch Hands - Log) (Initial Dioxin)

Variable/ "Adj. Relative Covariate
{Table Ref.) . Assumption Risk (95_% CL@  p-Value . Remarks
Peripheral and Al Minimal 1.13 (0.90,1.42)%% ~  0.297** INIT*AGE (p=0.021)
Pulses (12-27 [c)) (n=430) . o DIFCORT (p=0.027)

ARelative risk for a twofold increase in diexin.

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 categorized).
dSlope and standard error based on systolic blood pressure versus logy diexin.

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

fTest of significance for slope equal to O (current dioxin continuous, time categorized), .

8Slope and standard error based on diastolic blood pressure versus log, dioxin. :

--; Relative risk, confidence interval, and p-value not given due to the sparse number of abnormalities.

*% Covariale interaction with dioxin (logz [initia] dioxin], logs [current dioxin] and time, categonud current dioxin)
(0.01<pg0.05); summary statistics (adjusted mean, adjusted slope, adjusied. standard error, adjusl‘.ed relative’ risk,
confidence interval and p-value) derived from a model fitted after deletion of this interaction.

**¥* (Covariale interaction with dioxin (logz Tinitial dioxin], logz [current dioxin] and time, categorized current
dioxin) (p<0.01); summary statistics (adjusted mean, adjusted slope, adjusted standard error, adjusted relative
risk, confidence interval and p-value). not presented.

Note:  Initial Dioxin:  Minimal--Low: 52-93 ppt; Medium: >93-292 ppt; High: >292 ppt.

Maximal--Low: 25-56.9 PP Medium: >56.9-218 ppt; High: >218 ppt.
Current Dioxin: Minimal--Low: 510-14.65 ppt; Medium: >14.65-45.75 ppt; High: >45.75 ppt.

Maximal--Low: >3-9.01 ppt; Medium: >9.01-33.3 pp1; High: >33.3 ppt.

Background (Comparisons): Curremt Dioxin <10 ppt.

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

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

High (Ranch Hands): Current Dioyin >33.3 ppt.
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TABLE K-3.

- Summary of Di‘dicin_-by-C.ovarlate' Interactions Without Adjustment for

Percent Body Fat and Cholesterol for Cardiovascular Variables

Ranch Hands - Loga (Initfal Dioxin)

Variable/ :
(Assumption-- o -~ Initigl Adj. Adj. Slope
Table Ref.) Interaction Stratum Dioxin n  Mean (Std. Error)? p-Value
Systolic Blood Initial-by- Bom 21942 Low 12 128.80 0.736 (1.548) 0.635
Pressure Age 0 . Medium 25 - 13543
{Continuous) ' _ High - 26 131.01
(Minimal-- Initial-by- - ' e
12-7 [c]) Lifetime Bom 21942 Low 17 126.79  -0.377 (1.604) 0.814
o Cigarette  >0-10 Medium 37 125.77 :
Smoking High 29 125.65
History ' '
Bom 21942 - Low 12 - 131,69 - -2.835 (1.623) 0.081
>10 Medium 44 127.01
High 19. 125.24
Bom <1942  Low - 20 12878 2.645 2.177) 0.225
0 Medigm 30 12854
High 1 1412
Bomn <1942 Low 17 129.65 4,349 (2.591) 0.094
>0-10 ‘Medium 30 12648
- | High 5 14033 |
Born <1942 - -Low 32 131.74 1.330 (1.412) 0.347
>0 - Medium - S8 - 13138 i
: High -2 13662 o
Systolic Blood Initial-by- 0 o low o 38 12804 2243 (0.834) 0.007
Pressure Lifetime ‘Medium: 83 12087 .
(Continyous)  Cigarette B _High 748 13550° S
(Maximal-- . . Smoking . T e e B '
12.70d]) =~ History  >0-10 . Low .47 ' 1232  1.541°0933) ~ 0.09
o - 'Mediym - 87 12708 .
. High =~ 48 13278 _ ' .
>10 Low 68 13161  -0.359 (0.749) 0.632
~Mediym . 148 . 13116 . -
High . S8 13105
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TABLE K-3. (Continued)

Summary of Dioxin-by-Covariate Interactions Without Adjustment for
Percent Body Fat and Cholesterol for Cardiovascular Variables

Ranch Hands and Comparisons by Current Dioxin Category

Current Difference of
Variable/ Dioxin _ Adj. Adj. Means
(Table Ref.) Interaction Stratum _ Category n Mean Contrast  (95% C.1.) p-Value
Systolic Categorized Bom = Background 289 125.42 ‘All 0.149
Blood Current >1942
Pressure Dioxin-by- Unknown 106 12421  Uwvs.B -1.21 (-5.02,2.60) 0.533
(Continuous) Age ' Low 75 12928 Lvs. B 3.86 (-049.8.21) 0.082
(12-7 [jD) High. 101 . 127.83 Hvs.B 241 (-1.48,630) 0.225
Bom  Background 378 13151 All 0,019
<1942
Unknown 197 128.68 Uwvs:B -2.83 (-5.79,0.12) 0.060
Low 99  128.70 Lvs.B -281 (6.60, 0.98) 0.146
High 49 13622 Hvs.B 470 (-0399.80) 0.071
Ranch Hands - Logj (Initial Dioxin)
Variable/ : v
(Assumplion-- Initial Percent Adj. Relative -
Table Ref.)  Interaction Straum  Dioxin - n__ Abnormal Risk (95% C.I)® p-Value
Systolic Blood Initial-by- Type A Low 52 26.9 0.73 (0.51,1.05) 0.087
Pressure Personality : Medium 95 17.9
(Discrete) Type : High 4 114
(Minimal-- . :
12-8 [c]) Type B Low 55 200 1.14 (0.88,1.47) 0314
Medium 123 21.1
High 64 26.6
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TABLE K-3. (Continued)

Summary of Dioxin-by-Covariate Interactions Without Adjustment for
Percent Body Fat and Cholesterol for Cardiovascular Variables

Ranch Hands - Loga (Current Dioxin) and Time -

Percent Abnonnq_l_j(n)

Variable/ _
{Assimption-- _Time - Adj. Relative o
Table Ref)  Interaction Stratum (Yrs) Low Medium High  Risk (95% C1)P  p-Value
Systolic Blood Current-by- Type A : ’ 0.037¢
Pressure Time-by- . <186 323 205 5.6 0.44 (0.22,0.88)  0.021d
(Discrete) - Personality (31)- 44 (18)
(Minimal--  Type >186 100 196 148 1.02 (0.66,1.59) 09269
12-8 [g]) e 200 (5 . 427)
Type B : 0.015¢
' <186 120 121 360 1.66 (1.07,2.56)  0.023¢
o 28)  (66)  (25)
>186 357 258 222 0.85 (0.60,1.20)  0.349d
@8 (62)  (36)
Systolic Blood Current-by- Type A 0.295¢
Pressure Time-by- <186 163 250 1.7 0.81 (0.55,1.19)  0.282d
(Discrete) Personality * ' _ 49 - (6) (26). T
(Maximal---  Type ' >186 94 197 . 158 105077145  0.744d
12-8 [h]) (32) () (38)
TypeB : ST T 0.045¢ -
<186 149 106 = 290 142 (1.03,1.96)  0.031d
. 47 (85) (38) L
>186 . 235 215 250  093(0.711.22) 05994
(34) (8D (48)
-
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TABLE K-3. (Continued)

Summary of Dioxin-by-Covariate Interactions Without Adjustment for
Percent Body Fat and Cholesterol for Cardiovascular Variables

Ranch Hands and Comparisons by Current Dioxin Category

Current S -
Variable/ Dioxin - Percent Adj. Relative
(Table Ref.} Interaction Category - n__Abnormal Contrast Risk (95% C.1.} p-Value
Systolic Categorized Background 289 11.8 All 0.109
Blood Current
Pressure Dioxin-by- Unknown 105 9.5 Uvs. B 0.79 (0.37,1.66) . 0.529
(Discrete) Age Low : 75 213 < Lvs,B 2.01 (1.04,3.91) 0.038
12-8 [j]) High 100 17.0 Hvs. B 1.54 (0.82,2.92) 0.182
Background 377  26.5 All 0.095
Unknown 196 = 204 Uwvs. B 0.74 (0.49,1.13) 0.159
Low 98 163 Lvs.B 0.53 (0.30,0.96) 0.037
. High 48 292 Hvs B 1.10 (0.56,2.14) 0.781
Ranch Hands - Logy (Cyrrent Dioxin) and Time

Percent Abnormal/(n)
Variable/ ] _Dioxin
{Assumption-- Time - o . Adj. Relative
Table Ref.) Interaction _ Stratum _ (Yrs.) Low Medium High  Risk (95% C.1)P  p-Value
ECG: Current-by- Bom3>1942 e S - 0,705
Nonspecific Time-by-Age <186 87 49 2.0 0.72 (0.40,1.29) .  0.2694
ST-and _ | @46) (81 (51) | o
T-Wave Changes >186 91 120 9.1 0.83 (0.52,131) 04219
(Maximal-- (11 . (50) (55)
12-13 [h])

Born<1942 0.222¢
<186 88 11.6 294 1.63 (1.04,2.54) 0.032d
(57 (86) Qan :
>186 ' 105 164 219 1.16 (0.84,1.59)  0.3664
(57) (104) (32)
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TABLE K-3. (Continued)

Summary of Dioxin-by-Covariate Interactions Without Adjustment for
Percent Body Fat and Cholesterol for Cardiovascular Variables

Ranch Hands and Comparisons by Current Dioxin Category

Current
Variable/ : Dioxin Percent - Adj. Relative E
(Table Ref) Interaction  Stratum  Category n Abnormal - Contrast Risk (95% C.1) p-Value
ECG: Categorized Black Backgromnd 42. 0.0 All - 0.005
Bradycardia Current :
(12-14 {j)) - Dioxin-by- Unknown 11 182 Uvs. B -- 0.080
 Race Low 9 111 Lvs.B -- 0.352
High 6 0.0 Hvs. B -- .
Non- . ‘Background 625 6.2 All 0.118
Black i
Unknown 292 5.5 Uvs. B 0.93 (0.51,1.70) 0.805
Low 165 3.0 Lvs. B 0.46 (0.18,1.19)  0.110
High 144 28 Hvs. B 0.40 (0.14,1.14)  0.087

Ranch Hands - Logs (Initial Dioxin) -

Variable/ _ o . -
(Assumption-- ' . . Initial Adj. Adj. Slope
Table Ref.) Interaction - Stratum Dioxin n Mean (Std. Error)® p-Value
Diastolic Initial-by- Type A Low 87 7749  -0.453 (0.404) 0.263
Blood Pressure Personality . Medium 141 2 : :
(Continuous) - Type High . 6 . 7622 ' _
(12-17 [d]) - L e e .

_ Type B Lew 77, 1832 1.074 (0.365) 0003

' Medium 170 77.80 :

High =85 7925

K'34 id



TABLE K-3. (Continued)

Summary of Dioxin-by-Covariate Interactions Without Adjustment for
. Percent Body Fat and Cholestérol for Cardiovascular Variables

Ranch Hands and Comparisons by Current Dioxin Category

Current :
Variable/ - Dioxin . Adj. Difference of Adj.
(Table Ref.) Interaction _ Stratum _ Category n Mean  Contrast Means (95% C.1.) p-Value
Diastolic Categorized - Type A Background 52 7479 All 0.246
Blood Current Yes : ‘ '
Pressure Dioxin-by- Unknown M4 7376 Uvs. B -1.03 (-5.01,2.95) 0.611
(Continuous) Personality Low 14 7960 Lvs. B 4381 (062,10.23) 0.083
(12-17j) Type High 12 7550 Hvs.B 0.71 (-507,6.48) 0.810
Categorized - .
Current Type A Background 226 74.78 All 0.840
Dioxin-by- - No .
Family Unknown. 112 7557 vs. B 0.79 (-1.30,2.88) 0.460
History of Low . 59 7530 Lvs.B 0.52 (-2.11,3.16) 0.698
" Heart Disease _ High 50 7437 Hvs. B -041 (-3.25243) 0.777
TypeB Backgromd 86 7438 Al <0.001
Yes :
Unknown 41 7139 Uvs.B -2.99 (-642,043) 0.087
Low 24 8106 Lvs.B 668 (2.52,10.84) 0.002
High , 20 7740 Hvs. B 3.01 (-1.46,749) 0.187
TypeB Background 300 7429 All 0.002
No : . '
Unknown 111 72,74 Uvs. B  -1.55 (-3.55,045) 0.129
Low 74 7508 Lvs.B 0.79 (-1.55,3.13) 0.507
High 62 7825 Hvs.B 396 (143,6.50) 0.002
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TABLE K-3. (Continued)

Summary of Dioxin-by-Covariate Interactions Without Adjustment for
Percent Body Fat and Cholesterol for Cardiovascular ‘Variables

- Ranch Hands + Logy:(Initial. Dioxin)

Variable/ '
(Assumption-- - Initial - - Percent Adj. Relative
Table Ref)  Interaction Stratum Dioxin © n . Abnormal  Risk (95% CI)P p-Value
Femoral Pulses Initial-by- TypeA Low =~ 51 - 00 ~ 3.01(1.0189) 0047
(Minimal-- Personality, Medium 95 0.0 ) Co
12-22 [c]) Type : High 41 49
TypeB  Low S5 0.0 0.64 (0.28,1.49)  0.304
Medium 122 6.6
High = 63 00 |
Femora), Pulses Initial-by- TypeA Low = 87 00 2,73 (1:02,7.33)° . 0.047
(Maximal-- . Personality R -~ Medium 139 0.0 T e
12-22 [d]) Type | High = 62 32 R
TypeB  Low 7% 26 0.86 (0.50,1.48)  0.589
Medium 170 = 5.3
High 8 00 |
Leg Pilses Initial-by- Bom Low = 38 184 0.89 (0.63,1.26)  0.520
(Minimal-- Age _ 21942 7 Mediom 103 10.7
12-26 [c]) High 60 130
Bom , low 68 88 141 (1.04,1.93)  0.029
<1942 - Mediith 116 250
Higho 36 278
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TABLE K-3. (Continued)

Summary of Dioxin-by-Covariate Interactions Without Adjustment for
Percent Body Fat and Cholesterol for'Cardiovascular Variables

Ranch Hands - Logz (Current Dioxin) and Time

- Percent Abnormal/(n)
Variable/ - - —Current Dioxin
{Assumption-- Time e Adj. Relative _
Table Ref.) Interaction  Stratum (Yrs.) Low Medium High - Risk (95% C.L)b p-Value

Leg Pulses  Current-by- 0 . ‘ 0.169¢
(Minimal--  Time-by- - : <186 222 100 83 0.52 (0.19,143)  0.2064
12-26 [g])  Lifetime (18) @0 (12
Cigarette >186 00 111 125 1.17 (0.56,2.42)  0.678d
Smoking an - @n @9 .
History o : '
>0-10 0.807¢

<186 200 140 235 1.68 (0.88,3.23)  0.118d
as)y @) an _

>186 182 250 286 1.52 (0.84,2.76) - 0.170¢

a1 (28 14) _

>10 8 | 0.003¢

<186 0.0 184 143 2.71 (1.29,5.70)  0.008d
(22) (38 (14)

>186 231 241 13.6 0.75 (047,1.20) 02374
(26) (58) (22) '

Ranch Hands - Log2 (Initial Dioxin)

Variable/ . '
(Assumption-- - Initial ~ Percent Adj. Relative
Table Ref.) - Interaction Stratum - Dioxin n__Abnormal Risk (95% C.I.)b p-Value
Peripheral and Initial-by- Bom Low. 38 211 0.86 (0.61,1.22) 0.394
All Pulses Age 21942 Medium 103 10.7
(Minimal-- : High 6 130
12-27 [c]) '
Born Low 68 8.8 141 (1.04,1.92) . 0.020
<1942 Medium 116 25.0 . .
High 36 27.8
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TABLE K.3.: (Continued)

Summary of Dioxin-by-Covariate Interactions, Without Adjustment for
Percent Body Fat and Cholesterol for Cardiovascular Variables

3Adjusted slope and standard error based on systolic blood pressure versus logy. dioxin.

bRelative risk for a twofold increase in dioxin.
CTest of significance for homogeneity of relative risks (current dioxin continuous, time categorized).
dTest of significance for relative risk equal to 1 (current dioxin continuous, time categorized).
®Adjusted slope and standard error based on diastolic blood pressure versus logy dioxin.
--:. Adjusted relative risk/confidence interval/p-value not presentad dug to the sparse number of abnormalities. -
Nota: Initial Dioxin: Minimal--Low: 52-93 ppt; Medium: »93-292 ppt; High: »292 ppt.
_ Maximal--Low: 25-56.9 ppt; Medium: >56.9-218 ppt; High: >218 ppt.
‘Current Dioxin: Minimal--Low: >10-14.65 ppt; Medium: >14.65-45.75 ppt; High: >45.75 ppt.
: - Maximal--Low: >5-9.01 ppt; Medium: »9.01-33.3 ppt; High: >33.3 ppt.
All: All categories. : ' B
Background (B) (Comparisons): Current Dioxin <10 ppt.
Unknown (U) (Ranch Hands); Current Dioxin <10 ppt.
Low (L) (Ranch Hands): 15 ppt < Current Dioxin <33.3 ppt.
. High (H) (Ranch Hands): Current Dioxin >33.3 ppt.



TABLE K-4.

Analysis of Verified Myocardial Infarction
(Diabetics Only)

Ranch Hands - Log (Initial Dioxin) - U_yadjusted

Initial Percent Est. Relative
Assumption Dioxin n__ Yes _.Risk (95% C.1)? p-Value
a) Minimal Low 13 7.1 0.74 (0.40,136)  0.299
(n=63) Medium 31 19.4 :
- Highe . 19 53
b) Maximal Low 10 . 00 090(0.55146). 0650
(n=79) Medium 38 184 -
High 31 6.5
Ranch Hands - Logz (Initial Dloxm) Ad,justed
* Adj. Relative, s " Covariate
Assumption Risk (95% CI)a - ‘p-Value - Remarks
¢) Minimal 098 (0.50,194) ., . 0962. . ,AGE (p=0.010)
(n=63) i o
d) Maximal 1.18 (0.67,2.09) 0.564 ' AGE (p=0.003)
(n=79)

*Relative risk for a twofold increase in dioxin,
Note:  Minimal--Low: . 52-93 ppt; Medium; >93-292 ppt; High: >292 ppt.
Mazimal--low: 25-56.9 ppt; Med:um >56.9- 218 ppt; High: >218 ppt
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TABLE K-4, (Continued)

Analysis of Verified Myocardial Infarction
(Diabetics Oply)

Ranch Hands Logz (Current Dioxln) and Time Unad_;usted

Percent Yes/(n)

Time . " . Est, Relative

Assumpfiqn (Yrs.) Low “Medium i _I-Ii-gh Risk (95‘%'C.‘I._)a ' p-Valilc
¢) Minimal I - e 0.647b
(n=63) %<18.6 10.0 91 - 0.0 - 0.46 (0.08,2.66) - 0.379¢
| ' (10)1 - an (7)

>186° 167 250 N 0.70 (0.35,1.40) 0.311¢

(6) (16) - -(13) - o o
f) Maximal 0.730b
(n=79) <186 00 118 . 00 0.69.(0.18,2.67) 0.589¢

(3) (17) - (14) S

>186 143 191 118 . 0.88(0.53,1.46) 0.629¢
M ey oan

Ranch Hands - Log; '(Current Dioxin) and Time'; Adjusted

& Time Adj. Rﬁla;ivé_ _ ~ Covariate
Assumption (Yrs.) Risk (95% C.1.)8 p-Value . Remarks
g) Minimal B 0@15";,2?’" AGE (p—e 021)
(n=63) <18.6 0.58 (0.08,4.36) 0.589¢
>18.6 0.96 (0.46,1.99) 0.904%

h) Maximal 0.698b " AGE (p=0.005)
(n=79) <18.6 0.89 (0.19,4.22) 0.876¢
>18.6 1.20 (0.66,2.18) 0.547¢

8Ralative risk for a twofeld 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, lime categorized).

Note: Minimal--Low: >10-14.65 ppt; Medium: >14.65-45.75 ppt; High: >45.75 ppt.
Maximal--Low: >5-9.01 ppt; Medium: >9.01-33.3 ppt; High: >33.3 ppt.



TABLE K<4. (Continued)

Analysis of Ve‘i‘rﬂ_’i,’ethyocardia'li-Inl’arction
(Diabetics Only)

i) Ranch Hands and Comparisons by Citrrrent Dioxin' Category - Unadjusted

Current b

Dioxin Percent : : Est. Relative _
Category n Yes Contrast Rigk (95% C.L) p-Value
Background 61 98  All Categories . 0.223
Unknown 19 53  Unknown vs. Background  ~0.51 (0.064.62) © 0.545
Low 15 26.7 Low vs. Background 3.33 (0.79,13.81) 0.097
High 31 6.5. - -High vs. Background 0.63 (0.12,3.39) - 0.589-
Total 126 ' | -

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

Current -

Dioxin ' Adj. Relative _ Covariate
Category n Contrast. . Risk (95%CL.): -p'Value - Remarks
Background 61  All Categories 0358 AGE (p=0.045)
Unknown. 19  Unknown vs. Background 0.37 (0.043.53)  0.381 |
Low 15 Low vs. Background 2.36 (0.52,10.52) 0.263

High )| High vs. Background 0.71 (0.13,3.89) = 0.688

Total 126

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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TABLE K-5.

Analysis of Leg Pulses
(Diabetics Only)

Ranch Hands - Log (Initial Dioxin) - Unadjusted

Initial Percent Est. Relative
Assumption Dioxin _ n Abnormal Risk (95% C.1)2  p-Value
a) Minimal Low 12 16.7 0.92 (0.60,1.41) 0.686
(n=57) Medium 27 333
= High 18 16.7
b) Maximal Low 10 10.0 0.99 (0.69,1.40) 0.943
(n=72) Medium 32 37.5
High 30 13.3

Ranch Hands - Logj (Initial Dioxin) - Adjusted

. Adj. Relative - Covariate
Assumption Risk (95% C.1.)2 p-Value Remarks
¢) Minimal 1.14 (0.71,1.84) 0.575 AGE (p=0.011)
(n=57) ' ' :
d) Maximal 1.13 (0.76,1.68) 0.531 AGE (p=0.041)
(n=72) -

aRelative risk for a twofold increese in dioxin.
Note: Minimal--Low: 52-93 ppt; Medium: >93-292 ppy; H:gh >292 ppt
Maximal--Low: 25-56.9 ppt; Medium: >36.9-218 ppi; High:..>218 ppt.
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TABLE K-5. (Continued) .

Analysis of Lég Pulses
(Diabetics Only)

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

 Percent Abnormal/(n)
c Dioxi -
Time o o Est. Relative-
Assumption -~ (Yrs.) Low Medium High . . Risk (95% C.I)3 p-Value
¢) Minimal , | o - 0.716b
(n=57). <18.6 20.0- - 375 14,3. 1.01.(0.49,2.09) 0.981¢ .~
: (10) (8) (7) 3
>18.6 20.0 333 16.7 - 0.85(0.49,1.49) 0.575¢
(5) (15) (12)
f) Maximal ' AR - - 0.355b
(n=72) <186 0.0 18.8 25.0 - 1.25 (0.66,2.40) 0.487¢
. L3 a6y n(12) ' o

>18.6 143 444 125 087(057133) - 0.530°
@ asy  ae |

Ranch Hands - Log) '(Cl_lrre_nt Dioxin) and Time - Ac_lju‘sted

Time Adj. Relative Covariate
Assumption (Yrs.) Risk (95% C.1.)a - p-Value : Remarks
g) Minimal - 0:585b°  AGE (p=0.010)
(n=57) <18.6 137 (0.61,3.07) ', 043¢ AR
>18.6 1.05 (0.57,1.92) - 0:873¢
h) Maximal | 0.304b AGE (p=0.043)
(n=72) <18.6 1.51 (0.75,3.04) 0243 = o
| >18.6 0.9 (0.62,1.58) 0971¢

8Relative risk for a twofold increase in dioxin.
bTest of significance for homogeneity of relative risks (cmrem dioxin ctmnnuous time categorized).

®Test of significance for relative risk equal to 1 (cun'elu dioxm continuous, time categorized),
Note: - Minimal--Low: >10-14.65 ppt; Medium: >14, 65-45.15 ppt; High: >45.75 ppt
" Mmmﬂ--bow >5-9, 01 ppt, Medium: >9. 01-33 3 ppt; High: J:-33 3 ppt.
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TABLE K-5. (Continued)

Analysis of Leg Pulses
(Diabetics Only) .

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

Current : _ _
Dioxin Percent Est. Relative

Category n Abnormal _ Contrast Risk (95% C.L) p-Value
Background 60 18.3  All Categories 0.258
Unknown 18 16.7 Unknown vs. Background 0.89 (0.22,3.67) 0.871
Low 14 429 Low vs. Background 3.34 (0.95,11.59) 0.057
High 28 17,9 High vs. Background 0.97 (0.30,3.15) 0.957
Total 120

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

Current : .
Dioxin Adj. Relative Covariate
Category n Contrast Risk (95% C.1) _ p-Value Remarks
Background 60 All Categories 0.380 AGE (p=0.125)
Unknown 18 Unknown vs. Background 0.75 (0.18,3.22) 0.699

Low 14 Low vs. Background 2.76 (0.76,9.94) - 0.119

High 28 ~ High vs. Background 1.01 (0.31,3.31) 0.992

Total " 120

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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