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AppendixK 

Cardiovascular Assessment 



Variablel 

TABLE K-l. 

Summary of Dioxin-by-Covariate Interactions for 
Cardiovascular Variables 

Ranch Hands - Log2 (Initial Dioxin) 

(Assumption-- Initial Percent Adj. Relative 
Table Ref.) Interaction Stratum Dioxin n Yes Risk (95% C.l.)a p-Value 

Reported! Initial-by- sil.6 Low 45 35.6 1.17 (0.94.1.44) 0.157 
Verified Differential Medium 107 41.1 
Essential Cortisol Higb 56 50.0 
Hypenension Response 
(Maximal-- >0.6-4.0 Low 63 23.8 0.95 (0.77.1.18) 0.645 
12-3 [d)) Medium 110 38.2 

Higb 59 32.2 

>4.0 Low 55 34.6 0.90 (0.67.1.20) 0.459 
Medium 92 31.5 
High 30 43.3 

'" Ranch Hands and Comparisons by Current Dioxin Category 

Current 
Variablel Dioxin Percent Adj. Relative 
(Table Ref.) Interaction Stratum Category n Yes contrast Risk (95% C.I.) p-Value 

Reported! Categorized Born Background 299 24.4 All 0.021 
Verified Current ~1942 
Essential Dioxin-by- Unknown 111 15.3 Uvs.B 0.68 (0.37.1.23) 0.202 
Hypenension Age Low 76 32.9 Lvs.B 1.66 (0.94.2.93) 0.078 
(12-3 [j)) Higb 103 36.9 Hvs.B 1.56 (0.95.2.56) 0.082 

Born Background 397 38.8 All 0.998 
<1942 

Unknown 204 34.3 Uvs. B 0.98 (0.68.1.42) 0.920 
Low 97 41.2 Lvs.B 1.01 (0.63.1.62) 0.967 
Higb 47 46.8 Hvs. B 1.09 (0.57.2.05) 0.802 

K-I 



TABLE K-l. (Continued) 

Summary of Dioxin-by-Covariate Interactions for 
Cardiovascular Variables 

Ranch Hands - Log2 (Initial Dioxin) 

Variable! 
(Assumption-- Initial Percent Adj. Relative 
Table Ref.) Interaction Stratum Dioxin n Yes Risk (95% C.l.)a 

Reported Initial-by- Black Low 10 70.0 0.27 (0.08,0.92) 
Hean Disease Race Medium 13 46.2 
(Excluding High 3 33.3 
Essential 
Hypertension) Non-Black Low 100 40.0 0.99 (0.82,1.18) 
(Minimal-- Medium 211 34.1 
12-4 [cD High 109 29.4 

Verified Initial-by- Black Low 10 70.0 0.27 (0.08,0.89) 
Hean Disease Race Medium 13 46.2 
(Excluding High 3 33.3 
Essential 
Hypertension) Non-Black Low 100 40.0 0.99 (0.83,1.19) 
(Minimal-- Medium 211 33.7 
12-5 [cD High 109 29.4 

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.) 

Reported! Categorized 9>.6 Background 236 3.0 All 
Verified Current 
Myocardial Dioxin-by- Unknown 93 3.2 U vs. B 0.83 (0.20,3.35) 
Infarction Differential Low 61 14.8 L vs. B 6.43 (2.21,18.68) 
(12-6 liD Cortisol High 55 0.0 H vs. B 

Response 

>0.6-4.0 Background 228 4.4 All 

Unknown 102 2.0 U vs. B 0.4 7 (0.10,2.22) 
Low 63 3.2 Lvs. B 0.67 (0.14,3.27) 
High 61 1.6 H vs. B 0.52 (0.21,1.30) 

>4.0 Background 203 7.4 All 

Unknown 108 3.7 U vs. B 0.54 (0.17,1.69) 
Low 50 2.0 Lvs. B 0.28 (0.04,2.24) 
High 34 5.9 H vs. B 1.34 (0.53,3.34) 

K-2 

p-Value 

0.036 

0.879 

0.032 

0.920 

p-Value 

<0.001 

0.793 
0.001 
0.454 

0.721 

0.339 
0.619 
0.164 

0.364 

0.289 
0.231 
0.535 



Variablel 
(Assumption--
Table Ref.) 

Systolic Blood 
Pressure 
(Continuous) 
(Minimal--
12-7 [c)) 

Systolic Blood 
Pressure 
(Continuous) 
(Maximal--
12-7 [d) 

TABLE K·l. (Continued) 

Summary of Dioxin·by·Covariate Interactions for 
Cardiovascular Variables 

Ranch Hands· Log2 (Initial Dioxin) 

Initial Adj. Adj. Slope 
Interaction Stratum Dioxin n Mean (Std. Error)b 

Initial-by- BOI1I2.I942 Low 12 130.61 0.464 (1.512) 
Age 0 Medium 25 136.39 

High 26 132.63 
Initial-by-
Lifetime B~I942 Low 17 127.21 -0.851 (1.568) 
Cigarette >0·10 Medium 37 129.11 
Smoking High 29 126.78 
History 

B~I942 Low 12 135.59 -3.972 (1.601) 
>10 Medium 42 130.18 

High 19 125.84 

Born<l942 Low 20 130.39 1.512 (2.145) 
0 Medium 30 129.72 

High II 133.74 

Bom<l942 Low 17 130.77 3.906 (2.580) 
>0-10 Medium 30 128.04 

High 4 142.65 

Bom<I942 Low 32 132.72 1.488 (1.385) 
>10 Medium 58 131.95 

High 22 137.55 

Initial-by- 0 Low 58 129.91 1.457 (0.829) 
Lifetime Medium 85 130.50 
Cigarette High 48 134.92 
Smoking 
History >0-10 Low 46 124.65 1.008 (0.928) 

Medium 87 127.75 
High 47 132.77 

>10 Low 68 133.10 -0.753 (0.737) 
Medium 146 132.10 
High 58 131.13 

K-3 

p-Value 

0.759 

0.588 

0.014 

0.481 

0.131 

0.283 

0.079 

0.278 

0.308 



Variable/ 

TABLE K-l. (Continued) 

Summary of Dioxin-by-Covariate Interactions for 
Cardiovascular Variables 

Ranch Hanlls -Log2 (Current Dioxin) and Time 

Adj. Mean!(n) 
Cumm& Dioxin 

(Assumption-- Time Adj. Slope 
Table Ref.) Interaction Stratum (Yrs.~ Low Medium Hillh (Std. Error)b 

Systolic Current-by- Yes 
Blood Pressure Time-by-Pamily ~18.6 125.03 129.51 133.76 4.018 (2.759) 
(Continuous) History of (14) (22) (8) 
(Minimal-- Heart Disease >18.6 131.79 138.52 130.18 -2.075 (1.942) 
12-7 [g]) (11) (27) (16) 

No 
~18.6 134.06 128.57 130.65 -1.322 (1.208) 

(42) (87) (34) 
>18.6 131.23 130.10 130.29 -0.032 (1.015) 

(37) (86) (47) 

Systolic Current-by- Born~I942 

Blood Pressure Time-by-Age ~18.6 125.26 130.22 128.08 0.938 (0.888) 
(Continuous) (46) (79) (51) 
(Maximal-- >18.6 121.97 132.51 128.77 -1.194 (1.044) 
12-7 Ih]) (11) (50) (55) 

Born <1942 
~18.6 135.15 129.34 133.45 -1.825 (1.332) 

(56) (86) (16) 
>18.6 130.41 129.97 136.38 1.737 (0.973) 

. (57) (104) (32) 

Ranch Hands and Comparisons by Current Dioxin Category 

Current 
Variable! Dioxin Adj. Difference of Adj. 
(Table Req Interaction Stratum Catello~ n Mean Contrast Means (95% C.I.) 

Systolic Categorized B~I942 Background 287 125.11 All 
Blood Current 
Pressure Dioxin-by- Unknown 106 125.70 Uvs. B 0.60 (-3.12,4.31) 
(Continuous) Age Low 74 129.34 Lvs. B 4.23 (0.00,8.47) 
(12-7 [j]) High 101 125.98 Hvs. B 0.87 (-2.91,4.66) 

Bom<1942 Background 375 130.76 All 

Unknown 195 129.23 Uvs.B -1.53 (-4.41,1.36) 
Low 99 127.14 Lvs. B -3.62 (-7.30,0.06) 
High 48 133.98 Hvs. B 3.22 (-1.77,8.22) 

K-4 

~-Value 

O.072c 

0.146d 

0.286d 

O.411c 

0.274d 

0.975d 

0.116c 

0.291d 

0.253d 

O.030c 

O.I71d 

0.075d 

p-
Value 

0.278 

0.753 
0.051 
0.650 

0.076 

0.299 
0.054 
0.206 



Variable! 
(Assumption--
Table Ref.) 

Systolic Blood 
Pressure 
(Discrete) 
(Minimal--
12-S [cl) 

Variablel 
(Assumption--
Tabl~ Req 

.t 

Systolic Blood 
Pressure 
(Discrete) 
(Minimal--
12-S [g)) 

Systolic Blood 
Pressure 
(Discrete) 
(Maximal--
12-S [h)) 

TABLE K·l. (Continued) 

Summary of Dioxin·by·Covariate Interactions for 
Cardiovascular Variables 

Ranch Hands· Log2 (inItial Dioxin) 

Initial Percent Adj. Relative 
Interaction Stratum Dioxin n Abnormal Risk (95% C.I.)II 

Initial-by- Type A Low 52 26.9 0.70 (O.4S,1.00) 
Personality Medium 95 17.9 
Type High 44 11.4 

TypeB Low 55 20.0 1.1l (0.S5,1.43) 
Medium 122 21.3 
High 63 27.0 

Ranch Hands • Log2 (Current Dioxin) and Time 
, ~; ~~ 

, Percent Abnormal/(n) .. . CutteDI >,llhlliD : ... 
Time Adj. Relative 

Inteiaction • Stratum (Yts.) Low 'Merdiuril Hish Risk (95% C.I.)a 

Current-by- Type A 
Time-by- SIS.6 32.3 20.5 5.6 0.41 (0.20,O.S5) 
Personality (31) (44) (IS) 
Type >IS.6 ·10.0 19.6 14.S 0.S6 (0.54,1.3S) 

(20) (51) (27) 

TypeB 
SIS.6 12.0 12.3 37.5 1.57 (1.01,2.45) 

(25) (65) (24) 
>IS.6 35.7 25.S 22.2 0.S3 (0.5S,1.1S) 

(2S) (62) (36) 

Current-by- Type A 
Time-by- s1S.6 16.3 25.0 7.7 0.71 (0.46,1.0S) 
Personality (49) (76) (26) 
Type >IS.6 9.4 19.7 15.S 0.97 (0.70,1.34) 

(32) (71) (3S) 

TypeB 
SIS.6 15.2 10.7 29.7 1.33 (0.95,I.S7) 

(46) (S4) (37) 
>18.6' 23.S 27.5 25.0 0.91 (0.69,1.19) 

(34) (SO) (48) 

p-Value 

0.050 

0.447 

p-Value 

0.076e 

O.017f 

0.542f 

O.024e 

0.047f 

0.29Sf 

0.2288 
O.I06f 

0.S51f 

O,07Se 
0.094f 

0.486f 



Variable! 
(Table Ref.) 

TABLE K·l. (Continued) 

Summary of Dioxin.by·Covariate Interactions for 
Cardiovascular Variables 

Ranch Hands and Comparisons by Current Dioxin Category 

Current 
Dioxin Percent Adj. Relative 

Interaction Stratum Category n Abnormal Contrast Risk (95 % C.I.) 

Systolic Blood Categorized Born Background 287 1l.S All 
Pressure Current ~1942 
(Discrete) Dioxin-by- Unknown lOS 9.5 Uvs. B 1.09 (0.50,2.39) 
(12-S (iJ) Age Low 74 21.6 Lvs.B 2.30 (1.15,4.59) 

High 100 17.0 Hvs. B 1.29 (0.66,2.51) 
Categorized 
Current 
Dioxin-by- Born Background 136 25.7 All 
Differen tial <1942 
Cortisol s.O.6 Unknown 64 25.0 Uvs. B 1.02 (0.50,2.08) 
Response Low 31 29.0 Lvs.B 1.14 (0.47,2.78) 

High 14 21.4 Hvs. B 0.76 (0.20,2.92) 

Born Background 125 27.2 All 
<1942 
>0.6-4.0 Unknown 62 8.1 Uvs. B 0.29 (0.10,0.79) 

Low 40 15.0 Lvs. B 0.40 (0.15.1.07) 
High 19 31.6 Hvs. B 0.99 (0.34,2.90) 

Born Background 113 26.6 All 
<1942 
>4.0 Unknown .69 27.5 Uvs. B 1.21 (0.61,2.41) 

Low 27 3.7 Lvs.B 0.08 (0.01,0.66) 
High 14 35.7 Hvs. B 1.12 (0.33,3.79) 

1,(-6 

p-Value 

0.144 

0.S25 
O.OIS 
0.452 

0.947 

0.949 
0.776 
0.684 

0.016 

0.016 
0.068 
0.982 

0.007 

0.590 
0.019 
0.852 



Variablel 
(Assumption--
Table Ref.) 

Heart Sounds 
(Minimal--
12-9 [gl) 

TABLE K.l. (Continued) 

Summary of Dioxin·by·Covariate Interactions for 
Cardiovascular Variables 

Ranch Hands· LogZ (Current Dioxin) and Time 

Percent Abnonnal/(n) 
Curren, Dioxin 

Time Adj. Relative 
Interaction Stratum (Yrs.) Low Medium High Risk (95% C.I.)B 

Current-by- Yes 
Time-by- SIS.6 14.3 0.0 0.0 
Family (14) (22) (9) 
History of >IS.6 0.0 12.0 6.3 2.66 (0.92,7.67) 
Heart Disease (II) (25) (16) 

Current-by- No 
Time-by- 0 SIS.6 6.7 0.0 9.1 0.63 (0.IS,2.21) 
Lifetime (15) (23) (ll) 
Cigarette >IS.6 37.5 0.0 0.0 
Smoking (S) (20) (17) 
History 

No 
>0-10 SIS.6 0.0 2.S 7.7 2.00 (0.51,7.7S) 

(13) (36) (13) 
>IS.6 11.1 0.0 0.0 

(9) . (21) (13) 

No 
>10 SIS.6 5.9 0.0 0.0 

(17) (31) (12) 
>IS.6 4.S 4.4 5.9 1.29 (0.59,2.S3) 

(21) (46) (17) 

le-7 

p-Value 

0.070f 

0.014 
0.467f 

0.319f 

0.520f 



Variable/ 
(Assumption •• 
Table Ref.) 

Heart Sounds 
(Maximal--
12-9 [h) 

BCG: 
Nonspecific 
ST-and 
T-Wave 
Changes 
(Maximal·-
12-13 [h)) 

TABLE K·l. (Continued) 

Summary of Dio~n.by·Covariate Interactions for 
Cardiovascular Variables 

Ranch Hands· Log2 (Current Dioxin) and Time 

Percent Abnormal/(n) 
Curuml Difl3in 

Time Adj. Relative 
Interaction Stratum (Yrs.) Low Medium High Risk (95% C.L)a 

Current-by- Yes 
Time-by- S18.6 17.4 5.4 0.0 0.21 (0.04,1.06) 
Family (23) (37) (11) 
History of >18.6 5.3 2.9 12.5 1.90 (0.96,3.76) 
Heart Disease (19) (35) (24) 

Current-by- No 
Time-by- 0 S18.6 3.3 2.5 7.1 LOB (0.44,2.63) 
Lifetime (30) (40) (14) 
Cigarette >IB.6 0.0 11.1 0.0 0.56 (0.16,1.98) 
Smoking (14) (27) (23) 
History 

No 
>0-10 S18.6 0.0 2.4 4.4 3.11 (0.91,10.67) 

(23) (42) (23) 
>IB.6 0.0 3.9 0.0 

(B) (26) (17) 

No 
>10 S18.6 3.7 2.1 0.0 0.40 (0.06,2.BO) 

(27) (48) (20) 
>18.6 0.0 4.6 4.4 1.61 (O.B5,3.04) 

(27) (66) (23) 

Current-by- Born~1942 

Time-by-Age s18.6 8.7 4.9 2.0 0.72 (0.40,1.30) 
(46) (81) (51) 

>18.6 9.1 12.0 9.1 0.83 (0.52,1.33) 
(11) (50) (55) 

Born<1942 
S18.6 8.8 11.6 29.4 1.40 (0.BB,2.25) 

(57) (86) (17) 
>18.6 10.5 16.4 21.9 1.12 (0.81,1.56) 

(57) (104) (32) 

~-8 

p-Value 

O.OO2e 
0.059f 

0.065f 

0.37Be 
0.B6Bf 

0.36S f 

O.07l f 

0.126e 

0.353 f 

O.l47 f 

0.704e 
0.276f 

0.436f 

0.440e 

0.158f 

0.49Bf 



Variable! 
(Table Ref.) 

BCG: 
Bradycardia 
(12-14 [i)) 

Variablel 

TABLE K·l. (Continued) 

Summary of Dioxin·by·Covariate Interactions for 
Cardiovascular Variables 

Ranch Hands and Comparisons by Current Dioxin Category 

Current 
Dioxin Percent 

Interaction Stratum Category n Abnormal Contrast 

Categorized Black Background 42 0.0 All 
Current 
Dioxin-by- Unknown II 18.2 Uvs. B 
Race Low 9 10.0 Lvs.B 

High 6 0.0 Hvs. B 

Non-Black Background 625 6.2 All 

Unknown 292 5.5 Uvs. B 
Low 165 3.0 Lvs.B 
High 144 2.8 Hvs. B 

Ranch Hands· LogZ (Initial Dioxin) 

Adj. Relative 
Risk (95% C.I.) p-Value 

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 

(Assumption-- Initial Percent Adj. Relative 
Table Ref.) Interaction Stratum Dioxin n Abnormal Risk (95% C.I.)a p-Value 

BCG: Initial-by- Type A Low 52 1.9 
Arrhythmia Personality Medium 95 1.1 

2.54 (1.32,4.89) 0.005 

(Minimal-- Type High 44 9.1 
12-15 [c)) 

TypeB Low 55 1.8 1.06 (0.62,1.81) 0.837 
Medium 123 7.3 
High 64 1.6 

K-9 



Variable! 

TABLE K·l. (Continued) 

Summary of iDioxin.bY"Covariate Interactions for 
Cardiovascular V:ariabtes 

Ranch Hands· Log2 (Current Dioxin) and Time· 

Percent AbnOrlnal/(n) 
CnrrillflDilllib 

(AsSUlllption-- Time Adj. Relative 
Table Ref.) Interaction StratulII (Yrs.) Low Medium High Risk (95% C.I.)a 

BCG: Current-by- sO.6 
Arrhythmia Time_by- SIS.6 0;0 5.7 10.0 1.97 (0.91,4.28) 
(Mllxillllll-- Differential (26) (33) (20) 
12-15 [h)) Cottisol >18.6 0.0 1.9 2.9 1.08 (0.39,2.99) 

ReSponse (21) (54) (34) 

>0.6-4.0 
SI8.6 0;0 0;0 3.9 

(34) (62) (26) 
>r8;6 12;0 5,8 0;0 0.36 (0.1Il,U2) 

(25) (52) (33) 

>4:6 
SIS.6 5.6 0;0 n.s 1.41 (0.61,3.:29) 

(36) (45) (1'7) 
>18:6 2U 4:6 1'2.3 1.37 (0.81,3.05) 

(1'9) (ltll) (1'6) 

I.ancth 11_ •• L.,(Jnft'ill'l Dto~) , . 
.'/.;-' 

Variable! 
'. 

(A~slllnption.- ··:jnitial ' i, ~'lf.j. Adj. Slope 
Table Ref.) Interaction Stratum ijj. Iff'" " Mean (Std. 'Error)g 'lOX . ··n 

- .. 'r 

Di$tolic Initial'by- Tyt)e A Low 87 77.99 -0.757(0.401 ) 
~looil·Ptessure Personality Mediulll 141 77.21 
~lIili1UOUS) Type High 64 75;83 
( illrtlllal--
1147 fd)) typeD Low 76 75;97 0.882 (0.362) 

Medium 169 77.96 
High 84 79.30 

p-Value 

0.314e 

0.086f 

0.888f 

o.onf 

0.848e 

0.421f 

'O.IS5f 

p-Value 

0.060 

0.015 



Variable! 
(Table Ref.) 

Diastolic 
Blood Pressure 
(Continuous) 
(12-17 [j]) 

TABLE K·l. (Continued) 

Summary of Dioxin·by·Covariate Interactions for 
Cardiovascular Variables 

Ranch Hands and Comparisons by Current Dioxin Category 

Current 
Dioxin Adj. Difference of Adj. 

Interaction Stratum Category n Mean Contrast Means (95% C.I.) 

Categorized Type A Background 52 74.70 All 
Current Yes 
Dioxin-by- Unknown 34 74.10 Uvs.B -0.60 (-4.50.3.29) 
Personality Low 14 77.79 Lvs.B 3.09 (-2.24.8.42) 
Type High 12 73.76 Hvs. B -0.94 (-6.61,4.73) 

Categorized Type A Background 223 74.87 All 
Current No 
Dioxin-by- Unknown 112 76.07 Uvs.B 1.20 (-0.85.3.26) 
Family Low 59 75.27 Lvs.B 0.40 (-2.18.2.99) 
History of High SO 73.63 Hvs. B -1.23 (-4.02.1.55) 
Hean Disease 

TypeB Background 85 74.10 All 
Yes 

Unknown 40 71.73 Uvs.B -2.37 (-5.76.1.02) 
Low 24 81.02 Lvs.B 6.92 (2.84.11.00) 
High 19 78.39 Hvs. B 4.29 (-0.19.8.77) 

TypeB Background 299 74.22 All 
No 

Unknown 111 73.58 Uvs. B -0.64 (-2.61.1.33) 
Low 73 74.94 Lvs.B 0.72 (-I.S8.3.02) 
High 62 77.28 Hvs. B 3.06 (0.57.5.56) 

. R-ll 

p-Value 

0.591 

0.762 
0.256 
0.745 

0.440 

0.252 
0.759 
0385 

<0.001 

0.171 
<0.001 
0.061 

0.065 

0.523 
0.541 
0.016 



Variable{ 

TABLE K·l. (Continued) 

Summary of .Dioxin.by·Covariate Interactions for 
Ca.;dlovascular Variables 

Rancb Hands and Comparisons by Current Dioxin Category 

Current 
Dioxin Percent Adj. Relative 

crabill Ref.) Interaction Stratum Category n Abnormal Contrast Risk (95% C.I.) 

F,uncluscopic Categorized sO.6 Background 236 1.7 All 
Examination Current 
(12-19 [fJ) Dioxin-by- Unknown 93 1.1 Uvs. B 0.55 (0.06.5.07) 

Differential Low 61 0.0 Lvs.B 
Cortisol High 55 0.0 Hvs. B 
Response 

>0.6-4.0 Background 228 0.0 All 

Unknown 102 0.0 Uvs. B 
Low 63 1.6 Lvs.B 
High 61 1.6 Hvs. B 

>4.0 Background 203 0.0 All 

Unknown lOS 1.9 Uvs. B 
Low SO 0.0 Lvs.B 
High 34 0.0 Hvs. B 

Rancb Hands· Log2 (lhitial Dioxin) 
.' 

Variable/ 
(Assumption·. Initial Percent Adj. Relative 

p-Value 

0.476 

0.600 

0.432 
0.422 

0.240 

Table Ref.) Interaction Stratum . Dioxin n Abnormal Risk (95% C.I.)a 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 
12-22 [cl) Type High 41 4.9 

TypeB Low 55 0.0 0.65 (0.28.1.51) 0.319 
Medium 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 [dl) Type High 62 3.2 

TypeB Low 75 2.7 0.86 (0.49.1.52) 0.604 
Medium 169 5.3 
High 83 0.0 



Variable! 
(Assumption--
Table Ref.) 

TABLE K.1. (Continued) 

Summary of Dioxin·by·Covariate Interactions for 
Cardiovascular Variables 

Ranch Hands· Log2 (Current Dioxin) and Time 

Percent Abnormal/(n) 
Cumm1 DiDlio 

Tune Adj. Relative 
Interaction Stratum (Yrs.) Low Medium High Risk (9S% C.i.) 

Femoral Pulses Current-by- Normal 
(Maximal-- Time-by- !>0.6 !>18.6 0.0 4.7 6.7 1.79 (0.63.S.13) 
12-22 [h) Percent Body (27) (43) (IS) 

Fat >18.6 6.3 0.0 4.2 O.ot (0.00,4.74) 
(16) (41) (24) 

Current-by- Normal 
Time-by- >0.6-4.0 S18.6 0.0 0.0 0.0 
Differential (29) (48) (16) 
Cortisol >18.6 0.0 2.3 0.0 
Response (24) (43) (26) 

Normal 
>4.0 S18.6 3.1 0.0 0.0 

(32) (3S) (IS) 
>18.6 6.3 2.8 0.0 0.97 (0.22,4.31) 

(16) (36) (10) 

Obese 
~.6 !>18.6 0.0 0.0 0.0 

(0) (9) (S) 
>18.6 0.0 14.3 0.0 

(S) (14) (10) 

Obese 
>0.6-4.0 s18.6 0.0 0.0 0.0 

(3) (14) (9) 
>18.6 0.0 12.S 0.0 

(2) (8) (8) 

Obese 
>4.0 .$18.6 0.0 0.0 0.0 

(3) (10) (3) 
>18.6 0.0 0.0 2S.0 

(3) (7) (4) 

K-13 

p-Value 

0.307" 
0.266f 

0.216f 

0.96Sf 



Variable! 
(Table Ref.) 

Femoral Pulses 
(12-22 [i]) 

TABLE K-l. (Continued) 

Summary of Dioxin-by-Covariate Interactions for 
Cardiovascular Variables 

Ranch Hands and Comparisons by Current Dioxin Category 

Current 
Dioxin Percent Adj. Relative 

Interaction Stratum Category n Abnonnal Contrast Risk (95% C.I.) 

Categorized Type A BackgroWld 277 0.0 All 
Current 
Dioxin-by- Unknown 147 0.0 Uvs.B 
Personality Low 74 0.0 Lvs.B 
Type High 62 3.2 Hvs. B 

TypeB Background 383 1.3 All 

Unknown 153 3.3 Uvs. B 2.53 (0.71,8.97) 
Low 98 4.1 Lvs.B 3.47 (0.90,13.39) 
High 86 1.2 Hvs. B 1.44 (0.16,12.93) 

\ .' 

K-14 

p-Value 

0.066 

0.296 

0.151 
0.071 
0.745 



Variablel 

TABLE K·1. (Continued) 

Summary of Dioxin·by·Covariate Interactions for 
Cardiovascular Variables 

Ranch Hands· LOIZ (Current Dioxin) and Time 

Percent Abnormall(n) 
Cnrrent DimiD 

(Assumption-- Time Adj. Relative 
Table Ref.) Interaction Stratum (Yrs.) Low Medium High Risk (95% C.i.)a 

Popliteal Current-by Yes 
Pulses Time-by- S18.6 7.1 0.0 0.0 
(Minimal Family (14) (22) (9) 
12-23 [g)) History of >18.6 0.0 3.7 0.0 

Heart (\1) (27) (15) 
Disease 

No 
S18.6 2.4 4.6 0.0 0.71 (0.21,2.45) 

(41) (SS) (34) 
>IS.6 5.4 7.1 0.0 0.58 (0.24,1.3S) 

(37) (S5) (44) 

Popliteal Current-by- 0 
Pulses Time-by- s1S.6 2.9 0.0 0.0 
(Maximal-- Lifetime (35) ,.' (50) (15) 
12-23 [h]) Cigarette >IS.6 0.0, 0.0 0.0 

SmOking (20) (34) (32) 
History 

>0-10 
SIS.6 0.0 7.7 0.0 0.S6 (0.31,2.40) 

(30) (52) (27) 
>IS.6 0.0 5.9 5.6 1.20 (0.47,3.04) 

(\1) (34) (IS) 

>10 
SIS.6 0.0 1.7 4.6 2.50 (0:57,10.95) 

(30) (58) (22) 
>18.6 5.7 6.2 3.1 0.69 (0.35,1.36) 

(35) (81) (32) 

K-t5 

p-Value 

0.791e 

0.5S9f 

0.217f 

0.625e 

O.77Sf 

0.70Sf 

O.l2oe 
0.225f 

0.279f 



TABLE K·l. (Continued) 

Summary of Dioxin·by·Covariate Interactions for 
Cardiovascular Variables 

Ranch Hands· LogZ (Initial Dioxin) 

Variable! 
(Assumption-- Initial Percent Adj. Relative 
Table Ref.~ Interaction Stratum Dioxin n Abnormal Risk (95% C.I.)a 2-Value 

Dorsa1is Pedis Initial-by- sO.6 Low 35 17.1 0.90 (0.61,1.32) 0.578 
Pulses Differential Medium 79 20.3 
(Minimal-- Cortisol High 40 15.0 
12-24 [c]) Response 

>0.6-4.0 Low 42 4.8 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 8.3 
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 27.8 

Ranch Hands· LogZ (Current Dioxin) and Time 

Percent Abnormal/(n) 
Variable! CUmlo& DiSJxin 
(Assumption-- Time Adj. Relative 
Table Ref.) Interaction Stratum (Yrs.) Low Medium High Risk (95% C.I.)a 2-Value 

Leg Pulses Current-by- 0 0.15ge 
(Minimal-- Time-by- S18.6 22.2 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 0.634e 

S18.6 20.0 14.0 23.5 1.65 (0.85,3.23) 0.140f 
(15) (43) (17) 

>18.6 18.2 25.0 28.6 1.35 (0.73,2.48) . 0.335f 
(11) (28) (14) 

>10 O.003e 
S18.6 0.0 18.4 14.3 2.73 (1.29,5.75) 0.008f 

(22) (38) (14) 
>18.6 23.1 24.1 13.6 0.75 (0.47,1.20) 0.231 f 

(26) (58) (22) 

K-16 



Variable! 
(Assumption--
Table Ref.) 

Peripheral and 
All Pulses 
(Minimal--
12-27 [c]) 

Variable! 
(Assumption--
Table Ref.) 

Peripheral and 
All Pulses 
(Minimal--
12-27 [gJ) 

TABLE K-l. (Contillued) 

Summary of Dioxin-by.Covariate Interactions for 
Cardiovascular Variables 

Ranch Hands - Log2·(Initial Dioxin) 

Initial Pen:ent Adj. Relative 
Interaction Stratum .Dioxin n Abnormal Risk (95% C.I.)a 

Initial-by- B~I942 Low 38 21.1 0.83 (0.59.1.18) 
Age Medium 103 10.7 

High ~ 13.0 

Bom<1942 Low 68 8.8 1.41 (1.04.1.93) 
Medi\U1l 116 25.0 
High 36 27.8 

Ranch Hands - Log2 (Current Dioxin) and Time 

Percent AbllotIDJII!(n) 
Curren1 Diaxio 

Time Adj. Relative 
Interaction Stratum (Yrs.) . Low Medium High Risk (95% C.I.)8 

Current-by- 0 
Time-by- S18.6 22.2 10.0 8.3 0.51 (0.19.1.38) 
Lifetime (18) (30) (12) . 
Cigarette >18.6 9.1 11.1 12.5 0.94 (0.46.1.90) 
Smoking (11) (27) (24) 
History 

>0-10 
$18.6 20.0 14.0 23.5 1.68 (0.8S.3.23) 

(IS) (43) (17) 
>18.6 IS.2 25.0 28.6 1.52 (0.84.2.76) 

(11) (28) (14) 

>10 
$18.6 0.0 18.4 14.3 2.71 (1.29.5.70) 

(22) (38) (14) 
>18.6 23.1 24.1 13.6 0.75 (0.47.1.20) 

(26) (58) (22) 

p-Value 

0.306 

0.029 

p-Value 

0.295e 

0.185f 

0.856f 

O.S07e 
O.l1Sf 

0.170£ 

0.003e 
O.OOSf 

0.237f 



TABLE K·l. (Continued) 

Summary of Dioxin.by·Covariate Interactions for 
Cardiovascular Variables 

BRelative risk for a twofold increase in dioxin. 
b Adjusted slope and standard error based on systolic blood pressure versus log2 dioxin. 

<>rest 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). 
fTest of significance for relative risk equal to I (current dioxin continuous. time categorized). 
gAdjusted slope and standard error based on diastolic blood pressure versus Iog2 dioxin. 
--: Relative risk/confidence interva1/p-value not given due to the sparse number of abnormalities. 
Note: Initial Dioxin: Mjnjmal--Low: S2-93 ppt; Medium: >93-292 ppI: High: >292 ppt. 

MaxjmaJ--Low: 25-56.9 ppl: Medium: >56.9-218 ppl: High: >218 ppl. 
Currenl Dioxin: MjnjmaJ--Low: >10-14.65 ppl: Medium: >14.65-45.75 ppl: High: >45.75 ppl. 

Maxjmal--Low: >5-9.01 ppl: Medium: >9.01-33.3 ppl: High: >33.3 ppl. 
All: All categories. 
Background (B) (Comparisons): Currenl Dioxin slO ppl. 
Unknown (U) (Ranch Hands): Currenl Dioxin ~I 0 ppl. 
Low (L) (Ranch Hands): 15 ppl < Currenl Dioxin ~33.3 ppl. 
High (H) (Ranch Hands): Currenl Dioxin >33.3 ppl. 

K·18 



TABLE K-l. 

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

Variable! 
(Table Ref.) 

Reported! 
Verified 
Essential 
Hypertension 
(12-3 [cl) 

Reported/ 
Verified 
Essential 
Hypertension 
(12-3 [dl) 

Variable! 
(Table Ref.) 

Reported! 
Verified 
Essential 
Hypertension 
(12-3 [g) 

Reported! 
Verified 
Essential 
Hypertension 
(12-3 [hI) 

Variable/ 
(fable Ref.) 

Reported! 
Verified 
Essential 
Hypertension 
(12-3 un 

Ranch Hands - Loll (Initial Dioxin) 

Assumption 

Minimal 
(n=440) 

Maximal 
(n=617) 

Adj. Relative 
Risk (95% C.I.)a 

1.09 (0.92.1.29) 

1.10 (0.97.1.25) 

p-Value 

0.295 

0.124 

Covariate . 
Remarks 

DRKYR (p=0.080) 
HRTDIS (p=0.007) 

RACE (p=0.385) 
PACKYR (p=0.252) 
DRKYR (p=0.049) 
DIFCORT (p=0.326) 
HRTDIS (p<0.001) 

Ranch Hands - Logl(Curr"nt Dioxin) and Timt! 

Time Adj. Relative 
Assumption (Yrs.) Risk (95% C.I.)8 

Minimal 
(n=428) :518.6 

>18.6 

Maximal 
(n=638) :518.6 

>18.6 

1.25 (0.95.1.65) 
1;00 (0.79.1.26) 

1.25 (1.03.1.52) 
1.10 (0.93.1.32) 

p-Value 

0.21.7b 

0.108c 

0.991c 

0.336b 

0.023C 

0.271c 

Covariate 
Remarks 

DRKYR (p=0.051) 
DIFCORT (p=0.106) 
HRTDIS (p=0.005) 

. AGE (p=0.025) 
RACE (p=0.265) 
PACKYR (p=O.326) 
DRKYR (p=0.068) 
HRTDIS (p<O.OOJ) 

Ranch Hands and Comparisons by Current Dioxin Category 

Adj. Relative 
Current 
Dioxin 

Category n Contrast Risk (95% C.I.) p-Value 

Background 701 All Categories 

Unknown 
Low 
High 

. 317 Unknown vs. Background 0.78 (0.58.1.04) 
175 Low vs. Background 1.27 (0.90.1.81) 
lSI High vs. Background 1.70 (1.17.2.49) 

Total 1.344 

0.002 

0.094 
0.178 
0.006 

Covariate 
Remarks 

AGE (p<0'007) 
'DR~n (p=0.047) 
HRTDIS (p=0.056) 



Variable! 

TABLE K-2:.. (Continued) 

Summary of Models Witbout Acijustment .. for Percent Body Fat and 
Cbolesterol for Cardio>vllSCular Variables 

Ran~b Hands- LogZ (Initial Dioxin) 

(Table Ref.) Assumption 
Adj. Relativil 

Risk (95% C.l.)a 
Covariate 
Remarks 

ReportedlV erified Maximal 
Myocardial (n .. 638) 
Infarction 
(12-6 [dJ) 

1.26 (0.95.1.68) 0.121 AGE (p<O.ool) 
DRKYR (p=0.026) 

Ranch Hands. LogZ(Current Dioxin) and Time 

Variablel Time Adj. Relative Covariate 
(Table Ref.) Assumption (Yrs.) Risk (95% C.I.)a p-Value Remarks 

Reported!V erified Maximal 0.182b AGE (p<0.001) 
Myocardial (n:638) S18.6 1.62 (0.99.2.66) 0.IlS5c DRKYR (p=0.022) 
Infarction >18.6 1.06 (0.72.1.56) 0.752c 
(12-6 [hJ) 

Rancb Hands - LogZ (Initial Dioxin) 

Variablel Initial 
(Table Ref.) Assumption Dioxin 

Systolic Minimal Low 
Blood (n"'446) . Medium 
Pressure . High 
(Continuous) 
(12-7 [cl) 

Systolic Maximal Low 
Blood (n=647) Medium 
Pressure High 
(Continuous) 
(12-7 [dJ) 

Adj. 
n Mean 

110 
224 
112 

173 
320 
154 

129.98"" 
129.53"· 
131.55"· 

128.31*· 
129.73·· 
133.l2·* 

. ,M;. Slope 
(SIl!. Error)d p-Value 

Covariate 
Remarks 

0.614 (0.702)·· 0.382·· INI'F*AGE (p=0.033) 
I Ii .. INI'F*PACKYR~p=0.031) 

RACE (p=O.175) 

0.964 (0.489)·· 0.049·· INIT·PACKYR (p=0.013) 
AGE (p<O.OOI) 
RACE (p=0.042) 



TABLE K·2. (Continued) 

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

Ranch Hands· Log2 (Current Dioxin) and Time 

Adj. Mean/(n) 
Cumml DiaJiD 

Variable! Time Adj. Slope , Covariate 
(Table Ref.) Assuml!tion(Yrs.) Low Medium HiSh ~Std. Error)d I!-Value Remarks 

Systolic Minimal 0.9291' RACE (p-0.158) 
Blood (n=433) S18.6 131.22 128.68 131.93 -0.117 (1.126) 0.917f PERS (p=O.197) 
Pressure (56) (110) (43) HRTDIS 
(Continuous) >18.6 131.11 132.10 130.46 0.013 (0.920) 0.989f (p=O.224) 
(12-7 [gl) (48) (113) (63) 

Systolic Maximal 0.824e AGE (p=0.OO2) 
Blood (n=647) S18.6 129.03 129.59 131.47 0.854 (0.743) 0.251 f RACE (p=0.018) 
Pressure (103) (167) (68) PACKYR 
(Continuous) >18.6 127.3.1 129.78 133.32 1.073 (0.689) 0.120f (p=0.063) 
(12-7 [hJ) (68) (lSi!) (87) 

Ranch Hands and Compltrisons by Current Dioxin Category 

Current 
Variable! Dioxin Adj. 
(Table Ref.) Catesory n Mean Contrast 

Background 667 128.9S** All Categories 

Pifference, of Adj. Covariate 
Means (95% C.I.) I!-Value Remarks 

0.012** Systolic 
Blood 
Pressure 
(Continuous) 
(12-7 U]) 

Unknown 
Low 
High 

303 126.89** Unknown vs. Background -2.06 (-4'.37.0.26)** 0.082·· 

DXCA~AGE 
(p:0.022) 

RACE (p=0.07 4) 
DIFCORT 

(p:O.OOS) 
HRTDIS 

(p:0.067) 

174129,2S** Low vs. Background 0.30 (-2.S3.3.13)**0.837** 
ISO 132.61** High vs. Background 3.67 (0.60.6.73)** 0.019 •• 

Total 1.294 

Variable! 
(Table Ref.) 

Systolic Blood 
Pressure 
(Discrete) 
(12-8 [cl) 

Systolic Blood 
Pressure 
(Discrete) 
(12-8 [dJ) 

Ranch Hands· Logl (Initial Dioxin) 

Assuml!tion 

'Minimal 
(n=433) 

Maximal 
(n=647) 

Adj. Reliitive 
Risk (95% c.l.)a 

0.97 (0.79.1.19)" 

1.12 (0.97.1.31) 

I!-Value 

0.764'· 

0.127 

Covariate 
Remarks 

INIT'PERS (p"'o.o43) 
RACE (p=0.119) 

AGE (p..(J.011) 
RACE (p=O.012) 



TABLE K.2. (Continued) 

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

Ranch Hands • Log2(Currenl Dioxin) and Time 

Variable! Time Adj. Relative Covariate 
(fable Ref.) Assumption (Yrs.) Risk '(93'11> C.I.)B p·Value Remarks 

Systolic Blood Minimal •••• CURR"'T1ME*PERS (p=0.OO2) 
Pressure (n-433) SIS.6 •••• •••• RACE (paO.128) 
(Discrete) >IS.6 •••• •••• 
(12~S [g]) 

Systolic Blood Maximal O.552*·b CURR*T1ME*PERS (p=0.040) 
Pressure (n=624) slS.6 1.08 (0.S5,1.37)** 0.50S··c RACE (p=0.025) 
(Discrete) >18.6 0.99 (0.81,1.21)·· 0.887··c HRTDIS (p=O.060) 
(12·S [hl) 

Ranch Hands and Comparisons by Current Dioxin Category 

Current 
Variablel Dioxin Adj. Relative Covariate 
(Table Ref.) Category n Contrast Risk (95% C.I.) p-Value Remarks 

SystoliC Background 666 All Categories ••• * DXCA T· AGE (pooO.002) 
Blood RACE (p=0.084) 
Pressure Unknown 301 Unknown vs. Background •••• • ••• PACKYR (p=0.064) 
(Discrete) Low 173 Low vs. Background ...... •••• PEltS '(p=IO.I02) 
(12·8 UJ) High 148 High vs. Bac~grotmd ' .... ..'.,. DIFCORT (p=0.134) 

HRTOIS (p=0.056) 
Total 1,288 

Ranch Hands· LOl2 (Initial Dioxin) 

Variable! 
rrable Ref.) Assumption 

Adj. Relative 
Risk (95% C.I.)a p-Value 

Covariate 
Remarks 

Overall Minimal 
Elactrocardiograph (n=446) 
(12·10 tel) 

1.07 (0;S5,1.35) 

K-22 

0.583 AGE (p<O.OOI) 
RACE (p=0.134~ 



TABLE K·Z. (Continued) 

Summary of Models Without Adjustment for,Percent Body Fat and 
Cholesterol for"Cardiova~cular V~riables 

Ranch Hands and Comparisons by Current Dioxin'Category 
Current 

Variable/ Dioxin Adj. Relative (Table Ref.) Category n Contrast Risk (95% C.I.) p-Value 
Covariate 
Remarks 

ECG: Background 703 All Categories' 
Right Bundle 
Branch Block 
(12-11 [fj) 

Unknown 
Low 
High 

320 ' Unknown vs. Background 1.07 (0.20.5.75) 
177 Low vs. Background 1.92 (0.36.10.24) , 
155 Highvs. BaCkground 

Total 1.355 

Ranch Hands· LogZ (Initial Dioxin) 

Variable/ Adj. Relative 
(Table Ref.) Assumption Risk .(95%C.I.t p·Value 

ECG: Nonspecific Minimal 1.02 (0.78.1.34) 0.874 ST- and (n=446) 
T-Wave Changes 
(12-13 [c)) 

ECG: Nonspecific Maximal 1.12 (0.92.1.36) 0;265 ST- and (n=647) 
T-Wave Changes 
(12-13 [d]) 

0.634 

0.935 
0.447 
0.552 

AGE (p:0.OO2) 
RACE (p=O.028) 

Covariate 
Remarks 

AGE ()KO.OOI) 
RACE (p=O.021) 
PACKYR (p=0.033) 

AGE (p<O.OOI) 
RACE (p=0.031) 
PACKYR (p=0.012) 

Ranch Hands· LogZ (Current Dioxin) and Time 
Variable/ Time • Adj. Relative Covariate (Table Ref.) Assumption ~Yrs.) Risk (95% C.I.)a p-Value Remarks 

. 
ECG: Nonspecific ' Minimal '. " 

0.396b AGE ()KO.OOl) ST-and (n=446) sa8.6 1.19 (0.73.1.94) , 0.478c RACE (p=0.024) T-Wave Changes 
,. 

0.92 (0.66.1.30) 0;654c >18.6 i,PACKYR(p.Ol039) (12-13 [g)) , 

ECG: Nonspecific Maximal 0.703··b CURR·TIME~A:GE (p=0.015) ST- and (n-.647) 'S18.6 1.17 (0.84.1.63)·· 0.356**c RACE tP*P£OItIi) , T-Wave Changes >18.6 L08 (0.84.1.39)** 0:545*"c PACKYRi~()iOiI6) , . '" 

(12·13 [h]) \';I! ' , > 1 ~, , ',' 

,',' 



T ABLlj: l{.Z.(Cc,mtillued) 

Sllmll11tfY uf M,udelil. Withl,JutA4j~tmellt fUf Percellt Body Fat limd 
ChoJestefol fOf' Cardiovas.cllla.r Variables 

Ranch aall~ all4 Cumparisolls by CUfr41nt J)iuxin Categury 

Current 
V l!1"ill.blll/ DiQxin Adj, Relative covariate 
(Table Ref.) C(lleso!}, n Contrast Ris\( (9S% C.I.) p-Value Remarks 

ECG: B;ICksround 703 All Categories 0.142 AGE (p<0.001) 
Nonspecific RACE (p=0.047) 
ST-lII1d Unknown 320 Unknown vs. Background 0.69 (0.43,1.11) 0.130 PACKYR (p=0.020) 
T-Wave Low 177 Low VS. aackground 1.22 (0.73,2.04) 0.458 
Changes High 155 High vs. Background 1.46 (0.&3,2.56) 0.194 
(12-13 [j)) 

Total 1,355 

ECG: Background 667 All Categories 0.142" DXCAT'RACE 
Bradycardia (p=0.025) 
(12-14 [j)) Unknown 303 Unknown vs. BaCkground 1.08 (0.61,1.94)·' 0.785'· PACKYR (p=o.o07) 

Low 174 Low vs. Background 0.56 (0.23,1.36)·' 0.203'· DIFCORT (p=0.024) 
High 150 High vs. Background 0.41 (0.14,1.17)" 0.095·' HRTDIS (p=O.040) 

T!>tal 1,294 

EeG: Other Background 669 All Categodes OJOS AGIS (p<0.001) 
Diagnoses PERS (p=0.092) 
(12-16 [j)) UnkllQwn 3Ql Ullkn\lWll 118, ~kgroUJlI\' \1.114 (Q.6<i,1.33) 0.122 

Low 173 UlW vs. aac~und 1.04 (0.(18,1.59) \>.86'7 
HiSIl ISQ Hig\! vs. aa¢l>ground 0051 (0.28,O.!!)) 0.024 

T\ltal 1,295 

Ranch Han4s • LUll (mi.ia) Dioxin) 

Vl\fil\ble/ Initial J\1\j. A(lj. Slope C!>variate 
(Table Ref;) Assumpti\lll Di<uio II Meao (Std. Error)' p-Value Remarks 

Diastolic Minimal Low 107 77.41 0.228 (0.373) 0.542 RACE (p=.Q.031) 
BI!>O!\ Pre~sure (n=433) Me(jium 218 79.19 PERS (p=0.059) 
(Continuous) High 108 78.02 HRTDlS (p=0.014) 
(12-17 [c)) 

Diastolic Maximal Low 164 •• ~!fI .~ .. •••• INIT*PERS (P=0.OO5) 
Blood Pressure (n .. 6Z4). Ml1<1ium 311 ~"' .. RACE (p=0.\>19) 
(Continuous) High 149 •••• 
(12-17 [d) 

K-U· 



Variable! 

TABLE K·2.· (Continued) 

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

Ranch Hands· LOll (Current Dioxin) and Time 

Adj. Mean/(n) 
Cur.ren, DigxiD 

Time Adj. Slope Covariate 
(Table Ref.) Assumption(Yrs.). Low Medium High (Std. Error)g p-Value Remarks 

Diastolic Minimal 0.735e RACE (p..o.034) 
Blood (n=433) S18.6 16.58 18.69 11.29 0.349 (0.606) 0.565f PERS (p=0.064) 
Pressure (56) (110) (43) HRTDIS (p=0.015) 
(Continuous) >18.6 11.% 19.61 18.14 0.084 (0.495) 0.865f 
(12-11 [g)) (48) (113) . (63) 

Diastolic Maximal 0.128e RACE (p=o.o29) 
Blood (n=641) S18.6 16.48 11.00 16.58 0.202 (0.401) 0.614f 
Pressure (103) (161) (68) 
(Continuous) >18.6 16.63 11.31 18.14 . 0.392(0.312) 0.292f 
(12-11 [h)) (68) (154) (81) 

, '1 ," , 
" 

Ranch Hands and Comparisons by Current Dioxin Category 

Current 
Variable! Dioxin Adj. 
(Table Ref.) Category n Mean Contrast 

Background 664 74.64·· All Categories 

Difference of Adj. Covariate 
Means (95% C.I.) p-Value Remarks 

0.002·· Diastolic 
Blood 
Pressure 
(Continuous) 
(12-17 [j)) 

Unknown 
Low 
High 

298 13.81·· IJnknown vs. Bac~ground-0.83 (-2.10.0.411)·· 0.199·· 

DXCAT*PERS 
(p=0.012) 

DXCAT*HRIDIS 
(p=O.Oll) 

AGE (p=O.008) 
DRKYR .. 

171 76.49·· Low vs. Background 1.85 (0;29.3.40)····0.020·· 
144 76.71·· High VB. Background 2.06 (0.37,3.76)·· 0.017 •• 

Total 1,277 
(p=O.017) 

DIFCORT 
(p=0.01l) 

Variable! 
(Table Ref.) 

Diastolic Blood 
Pressure 
(Discrete) 
(12-18 [c)) 

Ranch Hands· l.cig2 (Initial Dioxin) 

Assumption 

Minimal 
(n=446) 

Adj. Relative 
Risk (95% C.I.)a 

0.88 (0.60,1.28) 

p-Value 

0.500 

Covariate 
Remarks 

AGE (p.,().116) 
HRTDIS Ul-0.062) 



TABLE K·2. (Continued) 

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

Ranch Hands· Log2 (Current Dioxin) and Time 

Variable! Time Adj. Relative Covariate 
(Table Ref.) Assumption (Yrs.) Risk (95% C.I.)8 p.Value Remarks 

Diastolic Blood Minimal 0.977b AGE (p=O.074) 
Pressure (n=446) :s18.6 0.83 (0.43.1.60) 0.585c HRTDIS (p=0.066) 
(Discrete) >18.6 0.84 (0.52.1.37) 0.49()C 
(12-18 [g]) 

Ranch Hands and Comparisons by Current Dioxin Category 

Variablel 
(Table Ref.) 

Diastolic 
Blood 
Pressure 
(Discrete) 
(12-18 [j]) 

Current 
Dioxin 

Category 

Background 

Unknown 
Low 
High 

Total 

n 

703 

320 
177 
155 

1.355 

Contrast 

All Categories 

Unknown vs. Background 
Low vs. Background 
High vs. Background 

Adj. Relative 
Risk (95% C.I.) p-Value 

0.285 

0.71 (0.34.1.48) 0.364 
1.62 (0.81.3.24) 0.170 
1.26 (0.56.2.80) 0.577 

. Covariate 
.Remarks 

PACKYR (p=0.077) 

Ranch Hands. Log2 (Initial 'Dioxin) 

Variable! 
(Table Ref.) 

Femoral Pulses 
(12-22 [c]) 

Femoral Pulses 
(12-22 [d]) 

Assumption 

Minimal 
(n=427) 

Maximal 
(n=618) 

Adj. Relative 
Ri'Slt(9S%C.I.)a 

0.99 (0.54.1.82)** 

1.09 (0.69.1.72)** 

p-VBlue 

0.970·* 

0.709** 

Covariate 
Remarks 

INrr*PERS (p=O.029) 
AGE (p=0.01l) 
DlFCORT (pooO.043) 
HRTDIS (p=0.070) 

INrr*PERS (p=0.040) 
AGE (p=0.008) 
PACKYR (p=O.097) 
HRTDIS (p=0.048) 



TABLE K-2. (Continued) 

Summary of Models'Witbout Adjustment for Percent Body Fat and 
Cbolesterol for Cardiovascular Variables 

Rancb Hands· Log2 (Current Dioxin) and Time 

Variablel Time Adj. Relative· Covariate 
(Table Ref.) Assumption (Yrs.) Risk (95% C.I.)8 p-Value Remarks 

Femoral Pulses Minimal 0.421b AGE (p=O.039) 
(12-22 [g]) (n=427) 5 18.6 1:30 (0.38,4.42) 0.678c PBRS (pooO.148) 

>18.6 0.69 (0.29.1.63) 0.4()()C . DlFCORT (pa0.058) 
HRTDIS (p=0.080) 

Femoral Pulses Maximal 0.633b AGE (p=O.018) 
(12-22 [h]) (n=616) S18.6 1.22 (0.49.3.02) 0.675c PACKYR (p=0.1l4) 

>18.6 0.93 (0.53.1.66) 0.818c PERS (p=0.046) 
DIFCORT (p=0.333) 
HR'rDIS (p=O.052) 

RancbHands andCornparisons by Current Dioxin Category 

Variablel 
(Table Ref.) 

Current 
Dioxin 

Category 

Dorsalis Background 
Pedis Pulses 
(12-24 [i]) Unknown 

Low 
High 

n 

658 

297 
172 
146 

Total 1.273 

Contrast 

All Categories 

Unknown vs. Background 
Low vs. Background 
High vs. Background 

Adj. Relative 
Risk (95% C.I.) p-Value 

Covariate 
Remarks 

1.17 (0.74.1.86) 
1.65 (0.99.2.75) 
1.86 (1.07.3.26) 

0.087 AGE (p=O.OOI) 
PERS (p=0.145) 

0.498 DlFCORT (p=0.141) 
0.056 
0.029 

Rancb Hands· Log2 (Initial Dioxin) 

Variable{ 
(Table Ref.) Assumption 

Posterior Tibial Minimal 
Pulses (12-25 [c]) (n=430) 

Posterior Tibial Maximal 
Pulses (12-25 [dD (n=603) 

Adj. Relative 
Risk (95% C.I.)a 

1.04 (0.65.1.66) 

1.34 (0.93,1.91) 

p-Value 

'0.8116 

0.124 

Covariate 
Remarks 

AGE (p<O.OOI) 
DIFCORT (p<0.001) 

AGE (p<O.OOI) 
,PERS(»=O.102) 
DlFCQRT (p<O.OOI) · 



Variable/ 
(Table Ref.) 

TABLE K-l. (Continued) 

Summary of Models Witbout AdJustment for Percent Body Fat and 
Cbolesterol for Cardiovascul.ar Variables 

Rancb Hands - Logl (Cllrrent Dioxin) gd Time 

Time Adj. Relalive 
Assumption (Yrs.) Risk ~5% C.I.)Il p-Yalue 

Ppsterior Tibilll Minimal O.86611 AGE (p<O.ool) 
DIFCORT (p<0.001) Pulses (12-25 [g]) (n=430) 518.6 

>18.6 

Posterior Tibial Maximal 
Pulses (12-25 [b) .(n=619) $18.6 

>18.6 

9.98 (0.35.2.72) 
0.89 (1).48.1.63) 

1.65 (0.114.3.26) 
1.18 (0.76.1.85) 

0.971c 

O.Was: 

0.414b 

0.146c 

.0.465c 

AGE (p<0.001) 
DIFCORT (p<O.OOl) 

Rancb Jlands and Cpmparisons by Curre.nt Dlpxin Cat!!gpry 

Current 
Variable/ Dioxin A4j. Relative Covariate 
(Table Ref.) Ca~gory n Contrast Risk {95% C.I.) p-YlIlue Remarks 

pos.terior 
Tibial 
Pulses 
(12-25 [j]) 

V Jrill!>ie/ 
(Table Ref.) 

Leg Pulses 
(12-26 Ic]) 

Variable! 
(Table Ref.) 

Leg Pulses 
(12-26 [g)) 

-,'i. 

B~jl'Pund 694 1\11 ·CategQl'ijls 

Unknown 
Low 
Higll 

316 Unknown "s.BackjI'Pund 
176 4>w vs. Bl!Ckimund 
153 High"s. Back,8l'!lund 

Total 1.339 

<0.001 

0.43 (0.12,1.50) 0.185 
4.21 (1.92,9.22) <0.001 
LPJ(0.22.4.61) 0;987 

AGE (p<0.001) 

Ranch Hands • LPg: (lnitilll ~in) 

Assumption 

Minimal 
(n=430) 

Adj. Relalive 
Risk (95% C .•. f p-Value 

1.15 (0.92,1.44)** 0.235** 

Covariate 
Remarks 

INIT"AGE (p=O.029) 
D1FCORT (p=0.028) 

Ranch Hands - Logl (Current Dioxin) and Time 

Time Adj. Relative Covariate 
Assumption (Yrs.) Risk (95% C.I.)Il p-Value Remarks 

Minimal O.Wl .. b CURR*TIME*PACKYR 
(n=430) 518.6 1.35 (0.92.1.97) O.I26""C (p=0.035) 

>18.6 0.99 (0.73.1.33) 0.943""C AGE (p=0.OO3) 
D1FCORT (p=0.017) 

K-28 



Variable! 
(Table Ref.) 

Leg Pulses 
(12-26 u]) 

Variable! 
(Table Ref.) 

TABLE K·2. (Continued) 

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

Ranch Hands and Comparisons by Current Dioxin Category 

Current 
Dioxin Adj. Relative Covariate 

Category n Contrast Risk (95% C.I.) p-Value Remarks 

Background 660 All Categories 0.011 AGE (p<0.001) 
PERS (p=O.1I8) 

Unknown 299 Unknown vs. Background U16 (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 (1.09.3.10) 0.023 

Total 1,279 

Ranch Hands· LogZ (Initial Dioxin) 

Adj. Relative Covariate 
Assumption Risk (95% C.I.)3 p-Value Remarks 

Peripheral and All Minimal 1.13 (0.90.1.42)** 0.297** INIT*AGE (p=0.021) 
Pulses (12-27 [e]) (n=430) DIFCORT (p=0.027) 

aRelative risk for a twofold increase in dioxin. 
borest of significance for homogeneity of relative risks (current dioxin continuous. time categorized). 
"Test of significance for relative risk equal to I (current dioxin continuous. time categorized). 
dSlope and standard error based on systolic blood pressure versus \og2 dioxin. 

"Test of significance for homogeneity of slopes (current dioxin continuous, time categorized). 
fTest of significance for slope equal to 0 (current dioxin continuous. time categorized). 
gSlope and standard error based on diastolic blood pressure versus log2 dioxin. 
--: Relative risk, confidence interval. an!! p-value not given due to the sparse number of abnormalities. 
•• Covariate interaction with dioxin (log2 [initial dioxin). log2 [current dioxin) and time. categorized current dioxin) 

(0.01 <psO.05); summary statistics (I\djusted mean, adjusted slope. adjusted standard error. adjuSted relative risk. 
confidence interval and p-value) derivedJrom a model fitted after deletion of this interaction. 

•••• Covariate interaction with dioxin (1082 [initial dioxin). log2'[current dioxin) and time. categorized current 
dioxin) (psO.OI); summary statistics (adjusted mean, adjusted slope. adjusted standard error. adjusted relative 
risk, confidence interval and p-value) not presented. 

Note: Initial Dioxin: Mjnjmal"Low: 52-93 ppt; Medium: >93-292 ppt; Hish: >292 ppt. 
Maxjmal"Low: 25-56.9 ppt; Medium: >56.9-218 ppt; High: >218 ppt. 

Current Dioxin: Mjnjmal"Low: >10-14.65 ppt; Medium: >14.65-45.75 ppt; Hish: >45.75 ppl. 
Maxjmal"Low: >5-9.01 ppt; Medium: >9.01-33.3 ppt; Hish: >33.3 ppt. 
Background (Comparisons): Current Dioxin .s10 ppl. 
Unknown (Ranch Hands): Currenl Dioxin slO ppl. 
Low (Ranch Hands): 15 ppl < Currenl Dioxin ,S.33.3 ppl. 
Hish (Ranch Hands): Currenl Dio,in >33.3 ppl. 

K-2.9 



TABLE K·3. 

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

Rancb Hancl$ ~ LOI2 (InidaiDioxin) 

Variable! 
(Assumption·· Initial Adj. Adj. Slope 
Table Ref.) Interaction Stratum Dioxin n Mean (Std. Error)a 

SyslOlic Blood Initial·by. Born ~1942 L()w 12 128.80 0.736 (1.548) 
Pressure Age 0 Medium 25 135:43 
(Continuous) High 26 131.oJ 
(Minimal·. Initial·by· 
12.7 [cl) Lifetime Bom~I942 Low 17 126.79 ·0.377 (1.604) 

Cigarette >0-10 Medium 37 125.77 
Smoking High 29 125.65 
History 

Bom~I942 Low 12 131;69· ·2.835 (1.623) 
>10 Medium 44 127.01 

High 19 125.24 

Born <1942 Low 20 128.78 2.645 (2.177) 
0 Medium 30 128.54 

High 11 134.12 

Born <1942 Low 17 129.65 4.349 (2.591) 
>0-10 Medium 30 126.48 

High 5 140.33 

Born <1942 Low 32 131.74 1.330 (tA12) 
>10 Medium 58 131.38 

High 22. 136.62 

SyslOlic Blood Initial.by. 0 I.,o~ .5,8 lZS.()4 2 .• 243 «(:l:834) 
Pressure Lifetime M,edium ,,85 129,g7 
(Continuous) Cigarette Higb "48 '135:50' 
(Maximal·· Smoking .' 

12·7 [dl) History . >0.10 L()w 47 lZ3.~2 . 1.541 (0.93~) 
Me4ium 8" 127:05 
Higll 48 132. 78 

>10 Lpw 68 131.61 ·0.359 (0.749) 
Medillm 14.8 131.16 
High 58. 131.05 

K·30 

p·Value 

0.635 

0.814 

0.081 

0.225 

0.094 

0.347 

0.007 

0.099 

0.632 



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 

Variable! 
(Table Ref.) Interaction 

Systolic Categorized 
Blood Current 
Pressure Dioxin-by-
(Continuous) Age 
(12-7 [j]) 

Variable! 
(Assumption--
Table Ref.) Interaction 

Systolic Blood 
Pressure 
(Discrete) 
(Minimal--
12-8 [c]) 

Initial-by­
Personality 
Type 

Current Difference of 
Dioxin Adj. Adj. Means 

Stratum Category n Mean Contrast (95% C.I.) p-Value 

Bom Background 289 125.42 All 0.149 
~1942 

Unknown lQ!5 124.21 Uvs. B -1.21 (-5.02,2.60) 0.533 
Low 75 129;28 Lvs.B 3.86 (-0.49,8.21) 0.082 
High 101 127.83 Hvs.B 2.41 (-1.48,6.30) 0.225 

Bom Background 378 131.51 All 0.019 
<1942 

Unknown 197 128.68 U VB, B -2.83 (-5.79,0.12) 0.060 
Low 99 128.70 Lvs. B -2.81 (-6.60, 0.98) 0.146 
High 49 136.22 Hvs. B 4.70 (-0.39,9.80) 0.071 

Ranch Hands· Log2 (Initial Dioxin) 

Stratum 

Type A 

TypeB 

Initial 
Dioxin 

Low 
Medium 
High 

Low 
Medium 
High 

Percent Adj. ~elative 
n Abnormal Risk (95% C.I.)b p-Value 

52 26.9 0.73 (0.51,1.05) 0.087 
95 17.9 
44 11.4 

55 20.0 1.14 (0.88,1.47) 0.314 
123 21.1 
64 26.6 



TABLE K.3. (Continued) 

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

Ranch Hands· LOla (Current Dioxin) and Time 

Percent Abnonnall(n) 
Variable! Curren, ·DiDlio 
(Assumption-- Time Adj. Relative 
Table Ref.) Interaction Stratum (Yrs.) Low Medium High Risk (95% C.I.)b 

Systolic Blood Current-by- Type A 
Pressure Time-by- 518.6 32.3 20.5 5.6 0.44 (0.22,0.88) 
(Discrete) Personality (31) (44) (18) 
(Minimal .. Type >18.6 \0.0 19.6 14.8 1.02 (0.66,1.59) 
12-8[g]) (20) (51) (27) 

TypeB 
518.6 12.0 12.1 36.0 1.66 (1.07,2.56) 

(25) (66) (25) 
>18.6 35.7 25.8 22.2 0.85 (0.60,1.20) 

(28) (62) (36) 

Systolic Blood Current-by- Type A 
Pressure Time-by- 5 18.6 16.3 25.0 7.7 0.81 (0.55,1.19) 
(Discrete) Personality (49) (76) (26) 
(Maximal .. Type >1'8.6 9.4 19:7 15.8 1.05 ~0:n,1.45) 
12-8 [hJ) (32) (71) (38) 

TypeB 
518.6 14.9 TO.6 29.0 1.42 (1.03,1.96) 

(47) (85) (38) 
>18.6 23.5 . }lo~ 25.0 0.93 (0.71,1.22) 

(34) (48) 

.j). 

p-Value 

0.037c 

O.02ld 

0.926d 

O.oI5c 

0.023d 

0.349d 

0.295c 

0.282d 

0.744d 

0;045c 

0.031d 

0.599d 



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 
Variablel Dioxin Percent Adj. Relative 
(fable Ref.) Interaction Stratum Category n Abnormal Contrast Risk (95% C.I.) 

Systolic Categorized Bom Background 289 11.8 All 
Blood Current ~1942 
Pressure Dioxin-by- Unknown lOS 9.5 Uvs. B 0.79 (0.37.1.66) 
(Discrete) Age Low 75 21.3 Lvs. B 2.01 (1.04.3.91) 
12-8 UD High 100 17.0 Hvs. B 1.54 (0.82.2.92) 

Bom Background 377 26.5 All 
<1942 

Unknown 196 20.4 Uvs. B 0.74 (0.49.1.13) 
Low 98 16.3 Lvs.B 0.53 (0.30.0.96) 

. High 48 29.2 Hvs. B 1.10 (0.56.2.14) 

Ranch Hands .Logz~Cyrr.ebt Dioxin) and Time 

Percent Abnormal/(n) 
Variablel CUlDD' " Diaxio 
(Assumption-- Time Adj. Relative 
Table Ref.) Interaction Stratum (Yrs.) Low Medium High Risk (95% C.I.)b 

ECG: Current-by- Bom~1942 

Nonspecific Time-by-Age s.18.6 8.7 4.9 2.0 0.72 (0.40.1.29) 
ST- and (46) (81) (51) 
T-Wave Changes >18.6 9.1 12.0 9.1 0.83 (0.52.1.31) 
(Maximal-- (11) (SO) (55) 
12-13 [hl) 

Bom<I942 
s.18.6 8.8 11.6 29.4 1.63 (1.04.2.54) 

(57) (86) (17) 
>18.6 10.5 16.4 21.9 1.16 (0.84.1.59) 

(57) (104) (32) 

p-Value 

0.109 

0.529 
0.038 
0.182 

0.095 

0.159 
0.037 
0.781 

p-Value 

0.705c 

0.269d 

0.421d 

0.222c 
O.032d 

0.366d 



TABLE K.3. (Continued) 

Summary of Dloxinoiby-Covariate Interactions Wltbout Adjustment for 
Percent BOdy Fat and Cholesterol for Cardiovascular Variables 

Rancb Hands and Comparisons by Current Dioxin Category 

Variable! 
(Table Ref.) Interaction 

ECG: Categorized 
Bradycarcjia Current 
(12-14 [j)) Dioxin·by-

Race 

Variablel 
(Assumption--
Table Ref.) Interaction 

Diastolic Initial-by-
Blood Pressure Personality 
(CO\1tinuous) Type 
(12-17 (d)) 

Current 
Dioxin Percent Adj. Relative 

Stratum CategO!}' n Abnormal Contrast Risk (95% C.I.) p-Value 

Black Background 42 0.0 All 0.005 

Unknown 11 18.2 Uvs. B 0.080 
Low 9 11.1 Lvs.B 0.352 
High 6 0.0 Hvs. B 

Non- Background 625 6.2 All 0.118 
Black 

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 2.8 Hvs. B 0.40 (0.14,1.14) 0.087 

Ranch Hands· Logl (Initial Dioxin) 

Inithtl 
Stratum Dioxin 

Type A Low 
Medium 

. High 

TypeB 't~w 
Medium 
High 

K-34 

Adj. 
n Mean 

87 77.49 
141 77.25 
64 76.22 

77 75.32 
170 77.80 
. 85 79.25 

Adj. Slope 
(Std. Error)e 

-0.453 (0.404) 

1.074 (0.365) 

p-Value 

0.263 

0.003 



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 Adj. Difference of Adj. 
(Table Ref.) Interaction Stratum Category n Mean Contrast Means (95% Cl.) 

Diastolic Categorized Type A Background 52 74.79 All 
Blood Current Yes 
Pressure Dioxin-by- Unknown 34 73.76 Uvs. B -1.03 (-5.01.2.95) 
(Continuous) Personality Low 14 79.60 Lvs.B 4.81 (-0.62.10.23) 
(12-17 [j)) Type High 12 75.50 Hvs. B 0.71 (-5.07.6.48) 

Categorized 
Current Type A Background 226 74.78 All 
Dioxin-by- No 
Family Unknownc 112 75.57 Uvs. B 0.79 (-1.30.2.88) 
History of Low S9 75.30 Lvs.B 0.52 (-2.11.3.16) 
Heart Disease High 50 74.37 Hvs. B -0.41 (-3.25.2.43) 

TypeB Background 86 74.38 All 
Yes 

Unknown 41 71.39 Uvs. B -2.99 (-6.42.0.43) 
Low 24 81.06 cLvs.B 6.68 (2.52.10.84) 
High 20 77.40 Hvs. B 3.01 (-1.46.7.49) 

TypeB Background 300 74.29 All 
No 

Unknown 111 72.74 Uvs. B -1.55 (-3.55.0.45) 
Low 74 75.08 Lvs.B 0.79 (-1.55.3.13) 
High 62 78.25 Hvs. B 3.96 (1.43.6.50) 

p-Value 

0.246 

0.611 
0.083 
0.810 

0.840 

0.460 
0.698 
0.777 

<0.001 

0.087 
0.002 
0.187 

0.002 

0.129 
0.507 
0.002 



T ABLEK·3. (Continued) 

Sum1l'l8ry of Dloxin·by·Covariate Interactions Witbout Adjustment for 
Percent Body Fat and Cholesterol for Cardiovascular Variables 

Ranch Hands. Logz(InitialDioxin) 

Variable! 
(Assumption-- Initial Percent Adj. Relative 
Table Ref.~ Interaction Stratum Dioxin n Abnormal Risk ~95% C.I;~b 

Femoral Pulses Initial-by- Type A Low 51 0:0 3.01 (1.01,8.92) 
(Minimal-- Personality Medium 95 0.0 
12-22 [cD Type High 41 4.9 

TypeB Low 55 0.0 0.64 (0.28,1.49) 
Medium 122 6.6 
High 63 0.0 

Femora), Pulses Initial-by- Type A Low 87 0.0 2.73 (UiZ,733) 
(Ma.ximal-- ,. Personality MediuJ\1 139 0.0 
12-22 [d]) Type High' 62 3.2 

TypeB Low 76 2.6 0.86 (0.50,1.48) 
Medium 170 5.3 
Bigh 84 0.0 

Leg Pulses Initial-by - Born Low 38 '18.4 0.89 (0.63,1.26) 
(Minimal-- Age ~1942 Medium 103 10.7 
12-26 [cD High 69 13.0 

Born Low ,68 8.8 1.41 (1.04,1.93) 
<1942 Medihm 116 25;0 

aigh 36 27.8 
" .' d\l 

(; 

I!-Value 

0.047 

0.304 

0.047 

0.589 

0.520 

0.029 



TABLE K·3. (Continued) 

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

Ranch Hands • LOIZ (Current Dioxin) and Time 

Percent Abnormall(n) 
Variable! C)lrrent 'DigliD 
(Assumption-- Time Adj. Relative 
Table Ref.) Interaction Stratum (Yrs.) Low Medium High Risk (95% C.I.)b 

Leg Pulses Current-by- 0 
(Minimal-- Time-by- S18.6 22.2 10.0 8.3 0.52 (0.19,1.43) 
12-26 [g]) Lifetime (18) (30) (12) 

Cigarette >18.6 0.0 11.1 12.5 1.17 (0.56,2.42) 
Smoking (11) (27) (24) 
History 

>0-10 
S18.6 20.0 14.0 23.5 1.68 (0.88,3.23) 

(15) (43) (17) 
>18.6 18.2 25.0 28.6 1.52 (0.84,2.76) 

(11) (28) (14) 

>10 
:518.6 0.0 18.4 14.3 2.71 (1.29,5.70) 

(22) (38) (14) 
>18.6 23.1 24.1 13.6 0.75 (0.47,1.20) 

(26) (58) (22) 

Ranch Hands· LogZ (Initial Dioxin) 

Variablel 
(Assumption-- Initial Percent Adj. Relative 
Table Ref.) Interaction Stratum Dioxin n Abnormal Risk (95% C.I.)b 

Peripheral and Initial-by- Born Low 38 21.1 0.86 (0.61,1.22) 
All Pulses Age ~1942 Medium 103 10.7 
(Minimal-- High 69 13.0 
12-27 [c]) 

Born Low 68 8.8 1.41 (1.04,1.92) 
<1942 Medium 116 25.0 

High 36 27.8 

p-Value 

O.I69c 

O.206d 

0.678d 

0.807c 
0.1I8d 

o.l7od 

O.OO3c 
0.OO8d 

0.237d 

p-Value 

0.394 

0.029 



TABLE K.3. (Continued) 

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

aAdjusted slope and standard error based on syslOlic .blOQdprNSure versus 1082 dioxin. 
bRelative risk for a twofold iner .... in dioxin. 
"Test of significance for homogen.ity of r.lativ. riab (current dioxin continuous. tim. categorized). 
dTNI of significance for relaliv. riak equal 10 1 (eurrenldioxin continuous, tim. categorized). 
e Adjusted slope and .standard error based on diaslOlic blood pressure versus Iog2 dioxin. 
--: Adjusted r.lativ. ria\clconfidence interva\lp-value nol presented due 10 the sparse nwnber of abnonnalilies. 
Note: Initial Dioxin: Mjpjma!--Low: 52-93 ppl; Mediwn: >93-292 ppt; High: >292 ppt. 

Mujmal--Low: 25-56.9 ppt; Mediwn: >56.9-218 ppl; High: >218 ppl. 
Currenl Dioxin: Minimal--Low: >10-14.65 ppl; Mediwn: >14.65-45.75 ppl; High: >45.75 ppl. 

Mujmal--Low: >5-9.01 ppl; Mediwn: >9.01-33.3 ppl; High: >33.3 ppl. 
All: All categories. 
Background (B) (Comparisons): Currenl Dioxin S10 ppl. 
Unknown (U) (Ranch Hands): Currenl Dioxin S10 ppl. 
Low (L) (Ranch Hands): 15 ppt < Currenl Dioxin $;33.3 ppt. 
High (H) (Ranch Hands): Currenl Dioxin >33.3 ppl. 
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Assumption 

a) Minimal 
(n=63) 

b) Maximal 
(n=79) 

Assumption 

c) Minimal 
(n=63) 

d) Maximal 
(n=79) 

TABLE K-4. 

Analysis of Verified Myocardial Infarction 
(Diabetics Ollly) 

Ranch Hands· Log2 (Initial Dioxin) • Unadjusted 

Initial Percent Est. Relative 
Dioxin n Yes Risk (95% C.I.)a p-Value 

Low 13 7.7 0.74 (0.40,1.36) 0.299 
Medium 31 19.4 
High 19 5.3 

Low 10 0.0 0.90 (0.55,1.46) ., ' 0.650 
Medium 38 18.4 
High 31 6.5 

Ranch Hands· Log2(J'nitial Dioxin). Adjusted 

Adj. Relative" ,', Covariate 
Risk (95% CJ.)a· " 'p-Value Remarks 

0.98 (0.50,1.94) 0.962 , ,AGI": (p=0.01O) 

1.18 (0.67,2.09) 0.564 AGE (p=0.OO3) 

• Relative risk for a Iwofold increase in dioxin. 
Note: Minimal--Low: S:M3 ppl; Medium: ~3-292 ppl; High: >292 ppl. 

Maximal--Low: 2S-S6.9 ppl; Medium: ·>S6.9-218 ppl; High: , >218 ppl. 

" ;->.,' ",!,'. /( • ,! .; tl;i-/ 
. '\ / 



Assumption 

e) Minimal 
(n=63) 

f) Maximal 
(n .. 79) 

TABLE K·4. (Continued) 

An"lysl$ of .verified ~y~rdiaJ Infardion 
(Diabeti'l', Only) 

Ranch Hands· Log2 (CurrentDioxin) and Time • Unadjusted 

Percent Yes!(n) 
j;;urrenl Di.oliiD , 

Time Est. Relative 
(Yrs.) Low Medium . mSh Risk (95% C.I.)a 

S18.6 10.0 9.1 0.0 0.46 (0.08,2 .. 66) 
(10) (11) (7) 

>18.6 16.7' 25.0 7.7 0.70 (0.35,1.40) 
(6) (16) (13) 

S18.6 0.0 11.8 0.0 0.69, (0.18,2.67) 
(3) (17) (14) 

>IS.6 14.3 19.1 11.S 0.88 (0.53,1.46) 
(7) (21) (17) 

Ranch Hands· Log2 (Current Dioxin) and Time· Adjusted 

p-Value 

0.647b 

0.379C 

0.311c 

0.730b 

0.5S9C 

0.629C 

Time 
Assumption (Yrs.) 

Adj. Relative 
Risk (95% C.I.)a p-Value 

Covariate 
Remarks 

;,it',' 

g) Minimal 
,,<; 

'. 0~6t5b 
, : . ", ",,0 Y','" AOE"(P:=O~()21 ) 

(n=63) SIS.6 0.58 (0.OS,4.36) O.589C 
>IS.6 0.96 (0.46,1.99) O.904c 

h) Maximal 0.69Sb AOE (p=0.OO5) 
(n=79) SlS.6 0.S9 (0.19,4.22) 0.876c 

>lS.6 1.20 (0.66,2.1S) 0.547c 

aRelative risk for • twofold iner .... in dioxin. 
bor.st of significance for homogen.ity of relative risks (current dioxin continuous, time categorized). 
"Tost of significance for r.lative risk equal to 1 (current dioxin continuous, time categorized). 
Note: Minimal •• Low: >10·14.65 ppt; M.dium: >14.65-45.75 ppt; High: >45.75 ppt. 

MuimaJ .. Low: >5·9.01 ppt; Medium: >9.01·33.3 ppt; High: >33.3 ppt. 



TABLE K-4. (Continued) 

Analysis of VerlOed' Myocardial· Infarction 
(Diabetics Only') 

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

Current 
Dioxin Percent 
Category n Yes 

Background 61 9.8 

Contrast 

All Categories 

EsL Relative 
Risk (95% C.I.) p-Value 

0.223 

Unknown 19 5.3 Unknown vs. BackglOund . 0.51 (0.06.4.62) 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 Hand,! and Comparisons by Current Dioxin Category - Adjusted 

Current 
Dioxin Adj. Relative 
Category n Contrast Risk (9S%'~!t;) 

it .; . , t ; 

Background 61 All Categories 

Unknown 19 Unknown vs. Background 0.37 (0.04.3.53) 
Low 15 Low vs. Background 2.36 (0.52.10.52) 
High 31 Iiigh vs. Background 0.71 (0.13,3.89) 

Total 126 

Note: Background (Comparisons): Currenl Dioxin SiD ppl. 
Unknown (Ranch Hands): Currenl Dioxin SiD ppl. 
Low (Ranch Hands): 15 ppl < Current Pioxin S3 •. 3ppl. 
High (Ranch Hands): Currenl Dioxin >33.3 ppl. 

Covariate 
:p;Value Remarks 

0.358 AGE (p=0.045) 

0.381 
0.263 
0.688 



Assumption 

a) Minimal 
(n=57) 

b) Maximal 
(n=72) 

Assumption 

c) Minimal 
(n=57) 

d) Maximal 
(n=72) 

TABLE K·S. 

Analysis of Leg Pulses 
(Diabetics Only) 

Ranch Hands· Log2 (Initial Dioxin) . Unadjusted 

Initial Percent Est. Relative 
Dioxin n Abnormal Risk (95% C.l.)a p-Value 

Low 12 16.7 0.92 (0.60,1.41) 0.686 
Medium 27 33.3 
High 18 16.7 

Low 10 10.0 0.99 (0.69,1.40) 0.943 
Medium 32 37.5 
High 30 13.3 

Ranch Hands - Log2 (Initial Dioxin) • Adjusted 

Adj. Relative Covariate 
Risk (95% C.I.)a p-Value Remarks 

1.14 (0.71,1.84) 0.575 AGE (p=0.011) 

1.13 (0.76,1.68) 0.531 AGE (p=O.041) 

• Relative risk for a twofold increase in dioxin. 
Note: Mjnjmal--Low: 52-93 ppl: Medium: >93-292 ppl: Wish: >292 ppl. 

MaxjmaJ--Low: 25-56.9 pp~ Medium: >56.9_218ppl: HISh:.>21S ppL 

K-42 



Assumption 

e) Minimal 
(n=57) 

f) Maximal 
(n=72) 

TABLE K-S. (Continued) 

Analysis of LeI Pulses 
(Diabetics Only) 

Ranch Hands - LOl2 (Current Dioxin) and Time - Unadjusted 

Percent Abnonnal/(n) 
CutTeD' I2ioxiD 

Time Est. Relative 
(Yrs.) Low Medium High Risk (95% C.I.)a 

s.18.6 20.0' 37.5 14.3 1.01 (0.49,2.09) 
(10) (8) (7) 

>18.6 20.0 33.3 16.7 0.85 (0.49,1.49) 
(5) (15) (12) 

s.18.6 0.0 18.8 25.0 1.25 (0.66,2.40) 
(3) (1:6) "(2) 

>18.6 'i4j '44.4 12.5 0.87(0.57,1.33) 
~7) (18) (16) 

Ranch Hands - Log2 (Current Dioxin) and Time - Adjusted 

p-Value 

0.716b 

0.981C 

0.575c 

0.355b 

0.487c 

0.53()C 

Time Adj. Relative Covariate 
Assumption (Yrs.) Risk (95% C.I.)a p-Value Remarks 

g) Minimal 0;585b AGE (p=O.OlO) 
(n=57) s.18.6 1.37 (0.61,3.07) . c 

, .0.432 
>18.6 1.05 (0.57,1.92) 0;873c 

h) Maximal 0.304b AGE (p=O.043) 
(n=72) ::;18.6 1.51 (0.75,3.04) 0.243c 

>18.6 0.99 (0.62,1.58) 0.971c 

aRelative risk for a twofold increase in dioxin. 
borest of significance for homogeneity of relative risks (current dioxin continuous. time categorized). 
"Test of significance for relative risk equal to I (curr~~loxin continuous. time categorized); 
Note: Mjnjmal-.Low: >10·14.65 ppt; Medium: >14.65-45.75 ppt; High: >45.75 ppt • 

. , MaxjmalnLow: >5·9.01 ppt; Medium: >9.01.3(3.3 ppt; High: >33.3 ppt. 
, :, 



TABLE K·S. (Continued) 

Analysis of Leg Pulses 
(Diabetics Only) 

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

Current 
Dioxin Percent 
Category n Abnormal 

Background 60 18.3 

Contrast 

All Categories 

Est. Relative 
Risk (95% C.I.) p·Yalue 

0.258 

Unknown 18 16.7 Unknown vs. Background 0.89 (0.22,3.67) 0.871 
Low 14 42.9 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 
Category n Contrast Risk (95% C.l.) 

Background 60 All Categories 

Unknown 18 Unknown vs. Background 0.75 (0.18,3.22) 
Low 14 Low vs. Background 2.76(0.76,9.94) 
High 28 High vs. Background 1.01 (0.31,3.31) 

Total 120 

Note: Baokground (Comparisons): Current Dioxin S10 ppt. 
Unknown (Ranoh Hands): Current Dioxin S10 ppt. 
Low <Ranch Hands): IS ppt < Current Dioxin :>.33.3 ppt. 
High (Ranch Hands): Current Dioxin ~33.3 ppt. 

K44 

Covariate 
p-Yalue Remarks 

0.380 AGE (p=0.125) 

0.699 
0.119 
0.992 


