- "TABLE 12.22.

Anaiysis- of Femoral Pulses

~"Ranch Hands - Logy '(Initial'Dioiin) = Unadjusted

Initial Percent Est. Relative
Assumption Dioxin., n  Abnormal Risk (95% C.1.)3 p-Value
a) Minimal Low 109 0.0 090(0.51,1.59) 0703
(n=442) Medium 223 3.6 y
High - 110 1.8
b) Maximal Low. . . S 172 1.2 1.02 (0.68,1.53) 0.922
.(n=641) Medium 318 2.8 : _
High 151 1.3

~Ranch Hands - Logy (Initial Dioxin) - Adjusted

Adj. Relative C Covariate
Assumption Ri_sk[(95% Cl)3 p-Value Remarks
¢) Minimal 1.01 (0.55,1.86)** 0.984** INIT*PERS (p=0.027)

i | | AGE (p=0.004)
PO . CHOL (p=0.078)
DIFCORT (p=0.041)
HRTDIS (p=0.078)

d) Maximal 111 (0.69,1.78)% '0.683**  INIT*PERS (p=0.032)
(n=615) - | - AGE (p=0.003)
| - g - PACKYR (p=0.024)
| - CHOL (p=0.038)
- - %BFAT (p=0.109)
HRTDIS (p=0.113)

8Relative risk for a twofold increase in dioxin.
**Log, (initial dioxin)-by-covariate interaction (0.01<p<0.05); adjusted relative risk, confidence interval, and p-value
derived from e model fitted after deletion of this interaction.
Note:  Minimal--Low: 52-93 ppt; Medium: >93-292 ppt: High: >292 ppt.
Maximal--Low: 25-56.9 ppt; Médium: >56.9-218 ppt; High: >218 ppt.
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TABLE 12-22. (Continued)

Analysis of Femoral Pulses

Ranch Hands - Logy (Current Dioxin) and. Time - Unadjusted

Percent Abnormal/(n)

Current Dioxin
Time - Est. Relative
Assumption (Yrs.) Low Medium High Risk (95% C.1.)2 p-Value
¢} Minimal Lo 0.562b
(n=442) <186 0.0 2.7 0.0 0.96 (0.32.2.93) 0.950¢
(58) (113) (46) ‘ :
>18.6 6.1 26 1.6 0.64 (0:29,1.42) 027¢
(49) (114) (62) o o
f) Maximal 0.656
(n=641) <186 1.0 12 1.5 1.05 (0.48,2.30) 0.906¢
o (102) (166) (68) o
>18.6 29 33 24 0.84 (0.50,1.43) 0.527¢
(68) (152) (85) o
Ranch Hands - Logy (Current Dioxin) and Time - Adjusted
_ Time Adj. Relative _ Covariate.
Assumption (Yrs.) Risk (95% C.1.)A p-Value ' Remarks
g) Minimal 0.4070 AGE (p=0.020)
(n=425) <186 1.33 (0.41,4.30) 0.634¢ CHOL (p=0.092)
.»18.6 0.71(0.30,1.67) 0429¢ . ' PERS (p=0.136)
DIFCORT (p=0.057)
_ HRTDIS (p=0.082)
h) Maximal _ FhKk CURR*TIME*%BFAT
(n=613) 186 Ml i (p<0.001) .
. >18.6 b | W CURR*TIME*DIFCORT
A{p=0.005) C
‘AGE (p=0.004)

PACKYR (p=0.025)

CHOL: (p=0.012)
PERS (p=0.017)
'HRTDIS (p=0032)

8Relative risk for a twofold increase in dioxin.
DTest 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).
¥w¥*Logy (current dioxin)-by-time-by-covariate interaction (p<0.01); adjusted relative risk, confidence interval, and

p-value derived from a model fitted after deletion of this interaction.

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 pp; High: >33.3 ppt,



TABLE 12-22. (Continued)

o Analysis of Femoral Pulses

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

Current _ o : - :
Dioxin Percent : : _Est. Relative _ :
Category n Abnormal Contrast - Risk (95% C.lL) ' p-Value
' Background © 694 07 © All Categories ' o027
Unknown 17 - 19 Unknown vs. Background 2.66 (0.81,8.78) - 0.187
Low ' 176 2.3 Low vs. Background ) 3.21(0.85,12.06) 0.175
High 153 20 High vs. Background 2.76 (0.65,11.66) 0.322
Total 1,340

| j) Ranch Hands and C'omparisons by. Current Dioxin Category - Adjusted

Current

Dioxin ' Adj. Relative Covariate

Category n " Contrast : Risk (95% C.1)  p-Value _Remarks

Background 660  All Categories - 0.141%  DXCAT*PERS
_ o o (p=0.030)

Unknown 300  Unknown vs. Background  2.43(0.69,8.57)** 0.169%* AGE (p=0.001)

- Low - - 172~  Low vs. Background 348 (0:91,13.38y%* .07+ o :
High 148 High vs. Background 4,52 (1,00,20.31)**  0,049%~
Total 1,280 '

""Categonzed current dmxm-by-covanate interation (0. 01<p50 05); adjusted relative risk, confidence interval, and
p-value derived from a model fitted afier deletion of this interaction.
Note: = Background (Comparisons): Current Dioxin 510 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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The adjustment for covariate information did not ehangeathe lack of significance of the.
minimal ana1y51s of femoral pulses with current dioxin and time since tour (Table 12-22 [g]
p>0.40 for interaction and time-specific analyses). -However, under the maximal assumption,
the adjusted analysis of femoral pulses detected significant interactions.among current dioxin,
time, and percent body fat and among current dioxin, time, and differential cortisol response =
(Table 12-22 [h]: p<0.001 and p=0.005). Stratified analyses were: perfoﬂmd for each percent
body fat-by-differential cortisol-response straturn (Appendix TableiK«1).:/Fhé¢ absence of
femoral pulses was relatively rare in the 12 time and covariate strata. Only four Ranch

Hands (all having normal percent body fat) with later tours had an abnor&nal femoral pulse;
three had a differential cortisol response of 0.6 Jig/dl or less (two wft; ¢dium current dioxin
and one with high current dioxin) and the other Ranch Hand had- grea er%ﬁan 4.0 pgfdl (low
current dioxin). The remaining nine Ranch Hands with earlier tours and abnormal femoral
pulses were scattered throughout the six covariate strata (see Appenduc Table K-1). These
interactions were most l1kely affected by the sparseness of Ranch Hands who had absent
femoral pulses i

Results of Analyses Without Adjustment for Cholesterol and Percent Body ‘Fat. After
removing cholesterol and percent body fat from the maximal adJusted analysis of femoral
pulses, the current dioxin-by-time-by-differential cortisol interaction was no Jonger s1gn1ficant
The adjusted analysis after the above exclusions did not détect any- signiﬁcaﬁt Tesults -
(Appendix Table K-2: p20.60 for the interaction and time-specific analyses)

Model 8: Ranch Hands and Comparisous by ‘Current Dioxin: C‘ategory

The unadjusted analysis did not detect any significant differences among the frequenc1es -
of absent femoral pulses of the four current dioxin categories (Table 12-52 [i]:° p“>0 15 for
each contrast). Ranch Hands in all three current dioxin categories, (unknown, low, and high).-
had a nonsignificant but higher risk of abnormal femoral pulses than. the lCompansons in the
background category. o

‘The adjusted analysis of femoral pulses revealed a significant interaction between
categorized current dioxin and personality. type (Table 12-22 [j]: p=0.030): .Appendix Table
K-1 presents stratified analyses for this interaction. - Only: two type A participants {both
Ranch Hands in the high current dioxin category) had. absent femoral: ‘pulses; the contrast of .
the Ranch Hands in the high category versus the:Comparisons-in the’ background category
was marginally significant (p=0.066). For type B participants, the overall contrast of the four
current dioxin categories was not significant (p=0.296). .However,.the Ranch Hands in the .
low category had a marginally higher risk of an absent femoral pulse relative to the :
Comparisons in the background category (Adj. RR=3.47, 95% C.1.: [0.90,13.39], p=0. 071)
The relative frequencies of participants with absent femoral pulses were 1.3, 3.3, 4.1, and 1 2
percent for the background, unknown, low, and high current dioxin categories..

After deletion of the categonzed current dioxin-by- personahty type 1nteractlon from the
model and adjusting only for age and personality type, the simultaneous contrast of the -
frequencies of abriormal femoral pulses of the four current dioxin categories remained
nonmgmﬁcant (Table 12-22 [j]: p=0.141). .However, similar to.the analysis of type B -
participants in the stratified analyses, the contrast of the frequency of Ranch Hands having

abnormal femoral pulses in the low category was marginally higher than the corresponding
frequency of Comparisons in the background category (Adj. RR=3.48, 95% C.I.: [0.91,13.38],
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p=0.070). Also, Ranch Hands in the high current dloxin category had a significantly higher
risk of an absent femoral pulse than the Comparisons in the background category (Adj.

RR=4.52, 95% C.I: [1.00,20.31], p=0.049). The relative frequencies of participants with
abnormal femoral pulses were 0.7, 1.9, 2.3, and 2.0 percent for the background, unknown, low,
and high current dioxin categories. These results may have been affected by the sparse '
number of abnormalities, = - :

Popliteal. Pulses .

Model 1: Ranch Hands - Logy (Initial Dioxin)

The ‘unadjusted analysis under the minimal and maxrmal assumptions drsplayed a.
nonsignificant association between initial dioxin and the frequency of Ranch Hands with
absent popliteal pulses (Table 12-23 [a] and [b]: p=0.124 and p=0.802, respectrvely)

After adjustment for covariate information, the results of the minima] and maximal
analyses remained nonslgmﬁcant (Table 12-23 [c] and [d] p=0.230- and p=0.865,
respectively).

Model 2: Ranch Hands Logg (Current Dtoxin) and Time

Under the minimal and the maximal assumptrons, the unadJusted analyses of popliteal
pulses detected nonsignificant interactions between current dioxin and time since tour (Table
12-23 [e] and [f]: p=0.762 and p=0.881, respectively). The associations between current
dioxin and popliteal pulses were also neganve and nonsrgmfrcant within all time strata ’

The mrmmal adjusted analysrs revealed a srgmfrcant current droxrn by time-by- farmly
history of heart disease interaction (Table 12-23 [g]: p=0.034). To examine this interaction,
Appendix K-1 presents stratified analyses for Ranch Hands with and without a family history
of heart disease. Of the participants with a family history of heatt disease, only-one Ranch
Hand with ‘a later tour (low current dioxin) and one Ranch Hand with an earlier tour (medium
current dioxin) had an absent pophteal pulse. In addition, for Ranch Hands without a family
history of heart disease, the negative associations between current dioxin and the prevalence
of absent popliteal pulse did not differ srgmﬁcantly between time strata.and were. .. .
nonsrgmﬁcant (p>0.20 for the interaction and time- spemﬁc analyses).: After deletion of this:-
interaction, the minimal adjusted analysis exhibited a nonsignificant current d1ox1n~by “time
since tour interaction (Table 12-23 [g]: p=0.723) as well as nonsignificant negative
associations between current dioxin and the frequency of Ranch Hands hav1ng abnorrna]
popltteal pulses wrth each time stratum.

Under the maximal assumption, the ad_]usted analysis revealed a significant interaction
among current dioxin, time, and lifetime cigarette smoking history (Table 12-23 [h]:
p-O 035). To investigate this interaction, stratified analyses were performed for each lifetime
crgarette smoking history stratum. In the nonsmoking stratum, only one Ranch Hand (<18.6
years since tour, low current dioxin category) had an absent popliteal pulse, Therefore,
relative I‘lSkS, conf1dence mtervals, and p-values were not presented for th1s straturi. '
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TABLE 12:23. . .y

o
Analysis of Popllteal Pulses \4‘

[P,
L AL

Ranch Hands - Logy (Initial Dioxin) - Unadjusted

Initial Percent  Est. R&laﬂvé
Assumption Dioxin n Abnormal R1sk (95% CI )a p-Value
| — e i i
a) Minimal ~ Low 109 2.8 : Qﬂ.ﬂﬁ):-- - 0.124
' (n=442) Medium- 223 4.9
| High 110 - 0.9
b) Maximal = Low 172 12 . 096 .{(0.671, 1.37). 0.802
High 151 1.3 R

Ranch Hands - Logy (Initial Dioxin) Adjusted

Adj. Relative o Govanate
Assumption _ Risk (95% C.L)2 p-Valu¢” " Remarks
" ) T T et ki

¢) Minimal 0.72 (0.40,1.28) 0230 _,‘;._.'-,AGE (p=0.024)

(n=427) | S PERS (p=0.023)

R S FCO T(p-—OOlO)
d) Maximal 1.03 (0.71,1.51) 0.865: »a“AGE (p=0 012)

a

8Relative risk for a twofold-increase in dioxin, Lo _ l“i el e

Note:  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. pgr.s
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TABLE 12-23. (Continued)

Analysis of Popliteal Pulses

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

Percent Abnormal/(n)

Current Dioxin ‘
Time S o : Est. Relative . .
Assumption O (Yrs) Low Medium High _ Risk (95% C.1.)a p-Value
¢) Minimal S | S © o620
(n=442) <186 3.5 35 0.0 ~ 0.50(0.17,1.49) 0.211¢
©(58) (113) (46) . _
>18.6 4.1 6.1 0.0 0.61 (0.29,1.25) 0.178¢
49 (114) (62) . '
f) Maximal : ‘ 0.881b
(n=641). <186 . 10 . 30 - L5 . 091(0481.72) 0.776¢
. _ (102) . (166) .~ (68)
>186 29 46 24 © 086 (0.53,1.38) 0.525¢
(68) (152) (85) -
Ranch Hands - Logy (Current Dioxin) and Time - Adjusted
o . Time - Adj. Relative o o Cmrariafe
_Assumption (Yrs.) Risk (95% C.1,)2 p-Value .- . Remarks
g) Minimal , o 0723**t . CURR*TIME*HRTDIS (p=0.034)
(n=427) <186 0.52 (0.15,1.86)** © 0317%C. AGE (p=0.038) '
5186 0.68 (0.33,1.42)** 0303**C  PERS (p=0.018)
S ~*© ' DIFCORT (p=0.019) -
h) Maximal 0880 CURR*TIME*PACKYR
(n=616) <186 0.94 (0.46,1,95)** 1 0.874%sC (p=0.035) '
>18.6 0.88 (0.53,1.47y%» - 0.630**¢  AGE (p=0.034)
T . RACE (p=0.148)
PERS (p=0.008)

DIFCORT (p=0.049)

Relative risk for a wofold increase in diexin. :
DTest of significance for homogeneity of relative risks (current dioxin continuous, time categorized).
PTest of significance for relative risk equal to 1 (current dioxin continuous, time categorized).
**Log (current dioxin)-by-time-by-covariate interaction (0.01<p<0.05); adjusted relative risk, confidence interval, and
p-value derived from a model fitted after deletion of this interaction, '
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.
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TABLE 12-23. (Continued)

Analysis of _POpliteal Pulses

i} Ranch Hands and Comparisons by Current Dioxin._Catgg‘gwl._‘.I-Jn?adjust'ed '

Current .
Dioxin Percent Est, Relative : :
Category n Abnormal Contrast Risk (95% C.L) ... p-Value
Background 694 2.0 All Categ_oﬁes | 0,471_
Unknown 317 22 Unknownvs.Background  110(044274) . 0999
Low 176 4,0 Low vs. Background . 2.01(0.80,5.06) " 0.222
High 153 20 High vs. Background 0.97 (0.28,3.42) 0.999
Total 1,340 |

j) Ranch Hands and Comparisons by Current Dioxin Category-~:Adjusted
Current | '
Dioxin Adj. Relative R .Covariate
Category n Contrast Risk (95% C.1.) p-Value ° - Remarks
Background 660  All Categories \ 90490 - .. AGE (p=0.001)

T o . PACKYR (p=0.049)

Unknown 300 Unknown vs, Background  0.98 (0.37,2.62) 0973 .= PERS (p=0.026)
Low 172 -~ Low vs. Background - 207080535 0133 - o
High . 148 Highvs. Background - . 149(041,545) =~ ..0548* 7" '
Total 1,280 - B
Note:  Background (Co:hparis_ons): 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 12 24 PR LIRS ERICTINY

B HL f}fi‘
Analysns of Dorsalis Pedls Pu]qgs;} 40

YOV “"s;

i el g gt

i1 el
Ranch Hands - Logz (Initial Dloxm) !U,nﬂm;

O & Brere uen

Initial _ Percent 'Est Relative
Assumption " Dioxin n Abnormal Rigk (95-_% C I)a p-Value
"a) Minimal Low 109 9.2 0322
(n=442) Medium 223 . 135
High 110 15.5 ‘ .
b) Maximal Low 171 94 - 1 16 (0 98& 38) 0.089
(n=640) Medium = 318 116 e e
" High 151 152 i _53__.4;“ hne bz
Sl ondd b RS BL
. _ i Bt deleg 1
Ranch Hands - Logs (Initial Dloxm) Adjtigegdeizr o
Adj. Relative |  sypeh@variate
Assumption Risk (95% C.l.)a p-Value " " Remarks _-1
NI ST ST 1S
¢) Minimal C1.20 (0.94,1.53)%* 0.153*%.  INFMDIFGORT (p=0.014)
(n=430) . . LA 55(9#0@71) |
. - ’ . - “ il ‘ 1 i‘ -
d) Maximal 121 (101,146) 0041 - .. AGE (p=0:010)
(n=619) ! S DIRQOR’B (p=0 007)
: : ; L i eaby e iy

AR LIV
8Relative risk for a twofold increase in dioxin.
**Log (initial dioxin)-by-covariate interaction (0.01<p<0.05); adjusted re]anve nsk confldence interval, nnd p- value
derived from & model fitted after deletion of this interaction. Hhe AC T
Note:  Minimal--Low: 52-93 ppt: Medium: - 93-292 ppt: High: >292 ppt i c R TR
Maximal--Low: 25-56.9 ppt; Medium: »56.9-218 ppt; High: >218 ‘ppq
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TABLE 12-24. (Continued)

Analysis of Dorsalis Pedis Pulses

i) Ranch Hands and Comparisons by Current Dioxin Ca’tegory'--'i'Un'ac_ljusted

Current .

Dioxin Percent . Est. Relative

Category n Abnormal Contrast _ Risk(95% C.L) _ p-Value
Background 694 94 All Categories _ o '_ 0295
Unknown - 316 11.1 Unknown vs. Background 1.21.(0.78,1.86) (.399
Low 176 13.6 Low vs. Background 1.53(0.93,2.52) 0.097
High 153 13.1 High vs, Background 1.46 (0.85,248) ~ 0.169
Total 1,339

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

Current ‘ o _ c
Dioxin _ o Adj. Relative _ . Covariate
Category n Contrast Risk (95% C.L) p-Value . - Remarks
Background 654 All Categories _ 0.146 AGE (p=0.003)

‘ : - ' - CHOL (p=0.082)
Unknown 296 Unknown vs, Background  1.17 (0.74,1.86) 0.500 PERS (p=0.147)
Low 171 Low vs. Background - - 1,62 (0:97,2.70)-. 0,066 . - 'DIFCORT (p=0.138)
High 145 High vs. Background 1.72 (0.98,3.04) 0.061. : .

Total 1,266

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. -

12-108



the maximal analysis revealed a significant positive association between initial dioxin and the
frequency of Ranch Hands having abnormal dorsalis pedis pulses (Table 12-24 [d]: Adj.
RR=1.21, p=0.041). o

- Model 2: Ranch Hands - Logy (Current Dioxin) and Time

Uh_d_er the minimal and the maximal assumptions, the unadjusted analyses of dorsalis
pedis pulses displayed nonsignificant interactions between current dioxin and time since tour
(Table 12-24 [e] and [f]: p=0.273 and p=0.497, respectively). :

After including age and differential cortisol in the models of the minimal and maximal
analyses, the interactions between current dioxin and time since tour remained nonsignificant
(Table 12-24 [g] and [h]: p=0.129 and p=0.355, respectively). However, for Ranch Hands
with later tours, there was a marginally significant positive association between current
dioxin and the prevalence of abnormal dorsalis pedis pulses in the minimal cohort (Table
12-24 [g]: Adj. RR=1.50, p=0.051) and a significant positive association for this stratum of -
Ranch Hands in the maximal cohort (Table 12-24 [h]: Adj. RR=1.34, p=0.048). In the 18.6
years or less time stratum, the relative frequencies of Ranch Hands with absent dorsalis
pedis pulses were 10.3, 10.6, and 15.2 percent for low, medium, and high current dioxin under
the minimal assumption and 7.9, 10.8, and 14.7 percent for low, medium, and high current .
dioxin based on the maximal assumption.

Model 3: Ranch Hands and Comp&r_lspns by Current Dioxin Category

In the unadjusted analysis of the prevalence of abnormal dorsalis pedis pulses, the
simultaneous contrast of the four current dioxin categories was not significant (Table 12-24
[i]: p=0.295). However, the Ranch Hands in the low current dioxin category had a marginally
higher risk of an absent dorsalis pedis pulse than the Comparisons in the background _
category (Adj. RR=1.53, 95% C.L: {0.93,2.52], p=0.097). The percentages of participants -
with an abnormal dorsalis pedis pulse for the background, unknown, low, and high current
dioxin categories were 9.4, 11.1, 13.6, and 13.1 percent. : _

After adjusting for age, cholesterol, personality type, and differential cortisol response in
the analysis of dorsalis pedis pulses, the overall contrast of the four current dioxin categories
remained nonsignificant (Table 12-24 [j]: p=0.146). The Ranch Hands in the low and high
current dioxin categories had marginally higher risks of an absent dorsalis pedis pulse
relative to the Comparisons in the background category (low vs. background: Adj. RR=1.62,
95% C.L: [0.97,2.70], p=0.066; high vs. background: Adj. RR=1.72,95% C.L.: [0.98,3.04],
p=0.061). - - N

- Results of Analyses Without Adjustment for Cholesterol. After removing cholesterol
from the adjusted analysis of dorsalis pedis pulses, the overall contrast of the four current
dioxin categories became marginally significant (Appendix Table K-2: p=0.087). Also, the
contrast of the Ranch Hands in the high current dioxin category versus the Comparisons in
the background category became significant (Adj. RR=1.86, 95% C.I.: [1.07,3.26], p=0.029).
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Posterior Tibial Pulses

MadelI Ranch Hands Log> (Inmal Dioxin)

Under the minimal and the maximal assumptions, the unadjusted ana.lys1s of the
prevalence of absent posterior tibial pulses did not detect a s1gn1f1cant‘~assoc1at10n with initial
dioxin (Table 12-25 [a] and [b]: p—O 333 and p-—O 346 reSpect1vely)

The adjusted minimal analysis of the frequency of Ranch Hands h’avin'g abnormal
posterior tibial pulses and initial dioxin remained nonsignificant (Table 12-25 [¢]: p=0.921).
However, after adjusting for age, percent body fat, personality type, angl d1fferennal cortisol
response, the maximal analysis detected a marginally s1gmf1cant positive association .
between initial dioxin and.the prevalence of absent posterior tibial. pulsss in Ranch Hands
(Table 12-25 [d]: Adj. RR=1,38, p=0.086). Under the maximal assumpupn\, there were no
Ranch Hands in the low initial dioxin category who had abnormal. Jposterior, tlbtal pulses, but
4.7 and 2.7 percent of the Ranch Hands.in the medium and high: initial, dxoxm:categones,
respectively, had absent posterior tibial pulses. = . e e

Results of Analyses Without Adjustment for Percent Body Fat After excludmg percent
body fat from the maximal adjusted model and ad_]ustlng only for age; perscnaltty type, and’
differential cortisol response, the positive association between initial diokiniand the -
prevalence of absent posterior tibial pulses in Ranch Hands became nons1gn1f1cant (Appendlx
Table K-2: Adj. RR=1.34, p=0. 124) _ , T eI SRR

- Model 2: Ranch Hands Logz ( Current Dioxin) and Time

Under the minimal and the maximal assumptions, the unadjusted analysts of the
frequency of abnormal posterior tibial pulses in Ranch Hands dlsplayeti nons;gnlficant
interactions between current dioxin and time since tour (Table 12-23 [e] and [f]:" p=0. 756 and
p=0.733, respecnvely) The associations between current dioxin andthe’ preVaIence of
abnormal posterior tibial pulses were also nonsignificant within each fimié stratuin of the

. minimal and maximal cohorts.

The. adjusted m1mma1 analysm of posterior t1b1a1 pulses with c‘urrent dloxln and time
since tour remained nonsignificant (Table 12-25 [g]: p>0.60 for the interaction and tlme-
specific analyses). After ad_]ustmg the maximal analysis for age, percent body fat, and
differential cortisol response, the intéraction between current dioxin and'time remained
nonsignificant (Table 12-25 [h]: p=0.297)..-However, for Ranch Hands in the maximal cohort
with 18.6 years or less since tour, there was a marginally significant positive association
between current dioxin and the frequency of Ranch Hands with abnormal posterior tibial
pulses (Adj. RR=1.88, p=0.087). In the maximal cohort, 4.2 percent of the Ranch Hands with

“medium current digxin had an abnormal posterior tibial pulse, while none w1th low or hlgh
current dioxin were classified as abnormal. - Lo :

Results of Analyses Wlthout Ad|ustment for Percent Body Fat, ‘After removmg percent
body fat from the maximal adjusted model, the positive association between current dioxin
and abnormal posterior tibial pulses became nonsignificant for Ranch Hands with 18.6 years
or less since tour (Appendix Table K-2: Adj. RR=1.65, p=0.146).
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TABLE 12-25. (Continued)

Analysis of Posterior Tibial Pulses

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

Percent Abnormal/(n)
_ Current Dioxin RN
Time Est. Relative -

Assumption- (Yrs.) Low Medium  High ___Risk (95% C.1.)8 p-Value
e) Minimal | - 0756b
(n=442) <18.6 17 53 0.0 - 0.60 (0.24,1.50) 0.273¢
(58)  (113)  (46) o _-
>18.6 2.0 79 . 1.6 0.71 (0.39,1.30) 0.263¢€
(49) - (114) (62) -
f) Maximal | -. o - 0.733b
(n=640) <18.6 0.0 42 0.0 1.15 (0.65,2.04) 0.636¢
- (101) (166) (68) _ -
>18.6 1.5 5.9 24 - 1.01(0.67,1.54) 0.946°
68)  (152)  (85) | |
Ranch Hands - Logy '(Currént -Diokin) and Time'- Adjusted -
Time Adj. Relative o _ Covariate -
Assumption . '(Yrs.) Risk (95% C.1.)8 p-Value Remarks
g) Minimal | 0762 - “AGE (p<0:001)
(n=430) <18.6 1.05 (0.35,3.15). = 0937¢ , %BFAT (p=0.033)
>18.6  0.86(047,159) 0.629¢ DIFCORT (p<0.001)
h) Maximal , L 0.'2975:-:; .+ AGE (p<0.001) |
(n=619) <18.6 1.88 (0.91,3.88) 0.087¢ %BFAT (p=0.036)

>18.6 - 1.20 (0.77,1.86) 0.413¢ DIFCORT (p<0.001)

3Relative risk for a twofold increase in dioxin.
bTest of significance for homogeneity of relative risks (current dioxin continuous, time categorized).

“Test of significance for relative risk equal to 1 (current dioxin continuous, time categorized).
Note:  Minimal--Low: >10-14.65 ppt; Medium: >14.65-45.75 ppt; High: >45.75 ppt.
Maximg]--Low: >5-9.01 ppt; Medium: >9.01-33.3 ppt; High: >33.3 ppt.
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Model 3: Ranch Hands and Comparisons by Current Dioxin Category

In both the unadjusted and adjusted analyses of abnormal posterior tibial pulses, the
simultaneous contrasts of the four current dioxin categories were significant (Table 12-25 [i]
and [jl: p<0.001 for each analysis). Also, for both analyses, Ranch Hands in the low current
dioxin category had a higher risk of abnormal posterior tibial pulses than the Comparisons in
the background category (unadjusted: Est. RR=3.61, 95% C.I.: [1.68,7.74], p=0.003;
adjusted: Adj. RR=4.46, 95% C.L: [2.02, 9.82], p<0.001). The relative frequencies of
participants with absent posterior tibial pulses were 2.2, 1.0, 7.4, and 1.3 percent for the
background, unknown, low, and high current dioxin categories. :

Leg Pulses

The primary analyses for leg pulses excluded diabetics. However, ‘additional analyses
(unadjusted and adjusted for age) were done based on diabetics only. Appendlx Table K-5
details the results of these analyses. There were no significant results found in these
analyses, The unadjusted categorized current dioxin analysis showed a marginally significant
increased risk of leg pulses for diabetic Ranch Hands in the low current dioxin category
relative to diabetic Comparisons in the background category (Est. RR=3.34, 95% C.I.:
[0.95,11.59], p=0.057), but this contrast became nonsignificant after adjustment for age (Adj.
RR=2.76, 95% C.I.: [0.76,9.94], p=0.119). The prevalences of leg pulse abnormalities based
on diabetics only were 18.3, 16.7, 42.9, and 17.9 percent for the background, unknown low,
and high current dioxin categories. .

The following discussion of the leg pulse analyses is based on partlclpants who were
not classified as dlabetlc

Model 1: Ranch Hands - Lagg (Inmal Dwxm)

Under the minimal assumption, the analysis of abnormal leg pulses and initial dloxm
was nonsignificant (Table 12-26 [a]: p=0.636). Based on the maximal assumption, there
was a marginally s1gmf1cant positive association between initial dioxin and the prevalence of
abnormal leg pulses in Ranch Hands (Table 12-26 [b]: Est. RR=1.15, p=0.085). The relative
frequenc1es of Ranch Hands in the maximal cohort with abnormal leg pulses became larger
with increasing levels of initial dioxin (low, 10.5%; medium; 15 1%; high, 17 9%)

The minimal adjusted analysis of leg pulses revealed a signiﬁcant"i_nteraction.‘betWeen :
initial dioxin and age (Table 12-26 [c]: p=0.017). The stratified analyses (Appendix Table
K-1) exhibited a nonsignificant negative association between initial dioxin and absent leg
pulses for the younger Ranch Hands (Adj. RR=0.86, p=0.396) and a significant positive
assoctation for the older Ranch Hands (Adj. RR=1.41, p=0.030). The relative frequencies of
older Ranch Hands with abnormal leg pulses in the low, medium, and hlgh initial dloxm
categories were 8.8, 25.0, and 27.8 percent. :

After deletion of the initial dioxin-by-age interaction, the minimal analysis of initial
dioxin and leg pulses was nonsignificant (Table 12-26 [c]: p=0.289). Under the maximal
assumption, the adjustment for age and differential cortisol response caused the positive
association between initial dioxin and the frequency of absent leg pulses to become
significant (Table 12-26 [d]: Adj. RR=1.22, p=0.021).
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TABLE 12-26. (Continued)

Analysis -of Leg::‘; Pulses

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

Percent Abnormal/(n)
_ Current Djoxin : o
Time R ~ Est. Relative

Assumption (Yrs.) Low Medium High _ Risk (95% C.1.)a . p-Value
e) Minimal | R 0.369b
(n=442) <186 121 14.2 152 1.13(0.79,1.61) 0.513¢
C(58)  (113)  (46) R
>18.6 163 21.1 16.1 0.91(0.68,1.22) 0.533¢
(49)  (114)  (62) o
f) Maximal | L | 0.609b i
(n=640) <18.6 89 - 139 147 1.16 (0.91,1.50) . 0.236¢
(101)  (166)  (68) |
>18.6  11.8 197 153 1.7 (0.86,1.32) 0.550¢ |

(68) (152) (85)

Ranch Hands - Logy (Current Dioxiii) and Time - A_;djusted |

Time Adj. Relative _ - Covari_ate
Assumption ~ (Yrs.) Risk (95% C.1.)a p-Value ___Remarks
g) Minimal © 0.220%*b CURR*TIME*PACKYR
(n=430) <18.6 1.31 (0.89,1.91)%* 0.167*%C - (p=0.031) -
>18.6 0.97 (0.72,1.32)%* ~ ~ 0.866%%C - - AGE:(p=0.005)

' %BFAT (p=0.147)
" DIFCORT (p=0.018)

h) Maximal - 0.460P  AGE (p<0.001)
(n=619) <18.6 130 (0.99,1.71) 0.057€  DIFCORT (p=0.035)
>18.6 1.14 (0.91,1.43)  0.239¢

8Relative risk for a twofold increase in dioxin.

bTest of significance for homogeneity of relative risks (current dioxin continuous, time. categorized).

“Test of significance for relative risk equal to 1 {current dioxin continuous, time categorized).

**Logy (current dioxin)-by-time-by-covariate interaction (0.01<p<0.05); adjusted relative risk, confidence interval, and p-
value derived from a model fitted after deletion of this interaction.

Note:  Minimal--Low: >10-14.65 ppt; Medium: >14.65-45.75 ppt; High: >45.75 ppt.

: Maximal--Low: >35-9.01 ppt; Medium: >9.01-33.3 ppt; High: >33.3 ppt.
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Model 2: Ranch Hands - Logy (Current Dioxin) and Time

Under the minimal and the maximal assumptions, the associations between current
dioxin and absent leg pulses did not differ significantly between time since tour strata in the '
unadjusted analysis (Table 12-26 [e] and [f]: p=0.369 and p=0.609, respectively). These
associations between current dioxin and leg pulses were also nonsignificant for each time
stratum of the unadjusted analysis. : :

BT

The adjusted minimal analys1s of the prevalence of abnormal leg pulses revealed a
significant interaction among current dioxin, time since tour, and llfﬁtlme cigarette smoking
history (Table 12-26 [g] p=0.031). In order to investigate this interaction, stratified
analyses are presented in Appendix Table K-1 for each lifetime cigarette smoking history and
time stratum. In the nonsmoking stratum, the interaction between current dioxin and time
was not significant (p=0.159), nor were the associations between current dioxin and absent
leg pulses within the time strata (<18.6 years Adj RR=0.51, p=0. 175 >18. 6)years Adj.
RR=1.14, p=0.733).

Similarly, for Ranch Hands who were moderate smokers, the nonsignificant positive
associations between current dioxin and abnormal leg pulses did not differ significantly
between time strata (Appendix Table K-1: p>0 10 for the interaction and“4ime-specific
analyses). However, for heavy smokers, the interaction between current dioxin and time
since tour was significant (p=0.003). The positive association between current dioxin and the
prevalence of abnormal leg pulses was also significant for Ranch Hands with later tours (Adj.
RR=2.73, p=0.008). The relative frequencies of Ranch Hands in this stratutfy with leg pulses
classified as abnormal were 18.4 and 14.3 percent for medium and high gurrent dioxin.and.0.0’
percent for low current dioxin. For Ranch Hands with earlier tours, the analysis detected a
nonsignificant negative association betwccn current dloxm and abnormal leg pulses (Adj.
RR=0.75, p=0.231). :

After deletlon of the current dioxin-by-time-by-lifetime cigarette smoking h1story
interaction, the minimal adjusted analysis of the prevalence of abnormal leg pulses was
nonsignificant (Table 12-26 [g]: p>0.15 for the interaction and time- -specific analyses).

In the maximal analysis of leg pulses, the adjustment for.age and differential cortisol
response did not alter the lack of significance of the interaction between eurtent dioxin and
time since tour (Table 12-26 [h}: p=0.460). However, within the 18.6 years or less time
stratum, the positive association between current dioxin and abnormal leg pulses became
marginally significant (Adj. RR=1.30, p=0.057). In the maximal cohort, the percentages of
Ranch Hands with later tours who had abnormal leg pulses were 8.9, 13, 9, and 14.7 percent
for low, medium, and high current dioxin.

Model 3: Ranch Hands and Comparisons by Current Dioxin Category

The unadjusted analysis of the prevalence of absent leg pulses detected a marginally
significant difference among the four current dioxin categories (Table 12-26 [i}: p=0.077).
Specifically, the Ranch Hands in the low current dioxin category had a significantly higher risk
of abnormal leg pulses than the Comparisons in the background category (Est. RR=1.80, 95%.

: [1.15,2.80], p=0.010). Even though the low versus background contrast was the only
31gn1f1cant contrast, the Ranch Hands in all three current dioxin categories had higher

12-118°






TABLE 12-27. -

Analysis of Peripheral and All Pulses

H l.tf-.!« .

Ranch Hands - Log) (Initial Dioxin) - Unadjusted

| Initial = o Percen"t.' B Est Relative

Assumption ‘Dioxin n Abnormal Rlsk (95% Cl)@  p-Value
a) Minimal . Low 109, 128 104 (0 84,129) . 0718

(n=442) Medium - 223 17.9 :

' High 110 = 17.3

b) Maximal Low 171 105 115 098,1.34)  0.092

(n=640) Medium 318 154 - A

| " High 151 179 e

Ranch Hands - Logj (Initial Dioxin) - Adjusted

Adj. Relative : o I Covarlaté :

Assumption N | Risk (95% C.1.)2 . Pp-Value. _ ' Remarks
¢) Minimal - 1.12 (0.89,1,40)%+ 0349%% - INITSAGE (p=0. 013)
(n=430) o | | 7 BFAT (p=0.140)
- | S - DIFCORT (p=0.024)
d) Maximal 1,22 (1.03,1.44) 0025 AGE(p<0.001)
(n=619) | D -_ | S DIFCORT (p—O 037).

8Relative risk for a twofold increase in dioxin. - ' '
**Logy (initial dioxin)-by-covariate interaction (0. OI<p50 05); ﬂdjlle-Bd relauve nsk confidenoe mterval a.nd p-value
derived from a mode! fitted after deletion of this interaction,
Note:  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.
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TABLE 12-27.: (Continned)

Analysis of Peripheraj?a-Pu;lses;:wa\

i1) Ranch Hands and Comparisons by Current: Digxin:Cte

Current R T

Dioxin Percent - ., Est. Riﬁl.fhﬂ“ﬁ: o

Category n Abnormal Contrast - Rigk (98%-CLy .. p-Value
Background 694 11.8 All Categories R R 0.113.
Unknown 316 12.7 Unknown vs. Background 1.08 (0.72,1.62) . 0.703
Low 176 18.8 Low vs. Background 1.72 (1.11,2.68) N 0016
High 153 150  High vs. Background 132 (o 8’0”2 18) 0276
Total 1339 N

i1) Ranch Hands and Comparisons by Current Dioxih Category « Adjusted

e

Current o ‘ B e .
Dioxin Adj. Relative . - “Covariate
Category n " Contrast Risk (95% C.1) - p-Value = .Remarks
Background 660 -All Categories S 0.017 - "~ AGE (p<0.001)
' ' .. . PERS (p=0.114)
Unknown 299 Unknown vs. Backgroonnd  1.01 (0.66,1.55) -~ 0.963 '
Low 172 Low vs. Background 1.87 (1.18,2.94)- - .0.007 &
High 148 High vs. Background 1.76 (1.05,2.97) 0.033 - -
Total 1279 - |
Note:  Background (Comparisons): : Current Dioxin <10 ppt.
" Unknown (Ranch Hands): Current Dioxin <10 ppt.
Low (Ranch Hands): 15 ppt < Current Dicxin 533.3 ppt. - B R
High (Ranch Hands): -Current Dioxin >33.3 ppt. _ : P o
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Model 2: Ranch Hands - Logy (Current Dioxin) and Time

Under the minimal and the maximal assumptions, the associations between current
dioxin and the prevalence of abnormal peripheral and all pulses indices did not differ
significantly between the two time since tour strata (Table .12-27 [e] and [f]: p=0.321 and
p=0.577, respectively). ' ' : : o

The minimal adjusted analysis detected a significant interaction among current dioxin,
time since tour, and lifetime cigarette smoking history (Table 12-27 [g]: p=0.041). Stratified.
analyses displayed nonsignificant current dioxin-by-time interactions for nonsmokers and
moderate smokers (Appendix Table K-1: p=0.295 and p=0.807, respectively). These .
analyses also showed nonsignificant negative associations between current dioxin and the
peripheral and all pulses indices within both time strata for Ranch Hands who did not smoke
and nonsignificant positive associations within both time strgta for Ranch Hands who smoked
moderately. S -

In contrast, for Ranch Hands who were heavy smokers (>10 pack-years), the
interaction between current dioxin and time was significant (Appendix Table K-1: p=0.003).
The analysis of Ranch Hands with later tours revealed a significant positive association
between: current dioxin and the peripheral and all pulses indices-(Adj.-RR=2.71, p=0.008). -
For Ranch Hands with earlier tours, the stratified analysis exhibited a nonsignificant negative
association with current dioxin (Adj. RR=0.75, p=0.237). The relative frequencies of =~
abnormal peripheral and all pulses indices for Ranch Hands with later tours were 18.4 and -
14.3 percent for medium and high current dioxin. There were Ho Ranch Hands with abnormal
peripheral and all pulses indices and low current dioxin. '

After deletion of the current dioxin-by-time-by-lifetime: cigarette smoking history
interaction, the minimal analysis of peripheral and all pulses wag not significant (Table 12-27
[g]l: p>0.10 for the interaction and time-specific analyses). After adjusting for age. and
differential cortisol response, the interaction between current dioxin and time since tour
remained nonsignificant in the maximal analysis (Table 12-27 [h]: p=0.436). However, there
was a marginally significant positive association between current dioxin and the peripheral
and all pulses indices for Ranch Hands with 18.6 years or less since tour (Adj. RR=1,30,
p=0.062) and a nonsignificant positive association for Ranch' Hands with more than 18.6 4
years since tour (Adj. RR=1.13, p=0.285). The percentages of Ranch Hands in' the maximal
cohort with later tours who had abnormal peripheral and all pulses indices were 8.9, 13.9, and
14.7 percent for low, medium, and high current dioxin. '

Model 3: Ranch Hands and Comparisons by Current Dioxin Category

Peripheral Pulses. In the unadjusted analysis of peripheral pulses, the simultaneous
contrast of the four current dioxin categories was not significant (Table 12-27 [il]: p=0.113).
However, the Ranch Hands in the low current dioxin category had a significantly higher risk of
an abnormal peripheral pulses index than the Comparisons in the background category (Est.
RR=1.72,95% C.I: [1.11,2.68], p=0.016). In fact, the three current dioxin categories
consisting of Ranch Hands had higher percentages of abnormal peripheral pulses indices than
the background category of Comparisons (background, 11.8%; unknown, 12.7%; low, 18.8%:
high, 15.0%). _ -







' TABLE 12 28

Longltudmal Analysns of Overall Electrocardlograph (ECG)

R

Ranch Hands Logz (Initlal Dioxln)

Perccnt Abnonnal/(n)

Examination
| Initial L
Assumption _Dioxin 1982 :‘1"98‘5" 1987
a) Minimal Low 231 175 164
S - (104) (1,03) (104)
Medium 329 48 . 185
| o Q16) g210) T (216)
High i 224 104 131
(107) (106) (107
__Normalin 1982
_ . “Percent S FI T
Initial nin . Abnormal ~ Est. Relative o
Dioxin 1987 ___in 1987 Risl;__ (95% C.1.)3 p-Value
Low 80 13.8 0.65 (0.44,094) ~ " 0014
Medium 145 1L L '
High 83 - 6.0

8Relative risk for.a twofold increase in dioxin.
Note:  Minimal--Low: 52-93. ppt; Medium: >93 292 ppt; ngh >292 PPt

Maximal--Low: 25.56.9

ppt; Medmm ' >56.9-218 ppt; ngh >218 ppt

Sunimary statistics for 1985, are prov1ded for reference purposes ‘for participants who atteﬁded the Baselme 1985 .
and 1987 exaniinations. P-values given are in reference to a ¢dhirastof 1982 and 1987 réiults,  Statistical
analyses ‘are based only on paruclpants who were normal in 1982 (see Chapter 4, Staumcal Methods). S
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TABLE 12-28. (Continued)

_ _Longitudinal Analysis of Overall Electrocgr.diog_raph ECGE)

Ranch Hands - Logy (Current Dioxin) and Time

Percent Abnormal/(n)
Current Dioxin

Time : ‘ .
Assumption (Yrs.) Examination Low - Medium High
¢) Minimal 1982 19.6 33.9 15.9
(56) . (109) (44)
1985 . 14.6 142 9.3
- (85) o (106) (43)
.- 1987 14.3 16.5 114
(56) (109) (44)
1982 239 324 279
(46) (111 (61)
1985 20.0 14.7 13.1
(45) (109) - (61)
1987 217 18.0 16.4
46) (111 (61)
. Normal in 1982; . .
Percent Abnormal/(n) in 1987
. Current Dioxin »
Time Est. Relative
(Yrs.) Low Medium High Risk (95% C.I.)2 p-Value
~ 0.189b
<186 111 9.7 54 - 0.81 (0.47,1.41) 0.460€
(45) (72) 37 o T ‘
>18.6 229 93 68 . . 0.48 (0.27,0.86) - . 0.013¢
(35 (75) . (44) : _ :

8Relative risk for a twofold increase in dioxin.
est 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).
" Note:  Minimal--Low: 510-14.65 ppt Medium: >14.65-45.75 ppt; High: >45.75 ppt. .
Maxjmal--Low: >5-9.01 ppt; Medium: >9.01-33.3 ppt; High: >333ppt, - o ‘
Summary statistics for 1985 are provided for reference purposes for participants who attended the Baseline, 1985,
and 1987 examinations. P-values given are in reference to a contrast of 1982 and 1987 results. Statistical
analyses are based only on participants who were normal in 1982 (see Chapter 4, Statistical Methods).,
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TABLE 12-28. (Continued)

Longitudinal Analysis of Overall Electrocal?diog'raph (ECG)

Ranch Hands - Logz (Current Dioxin) and Time . .

Percent Abnormal/(n)

Current Dioxin
Time

Assumption {Yrs.) Examination Low Medium - High
d) Maximal <18.6 1982 25.3 - 28.1 200
' e ' (160) (65)

1985 - 114 . 12.8 10.9

(88) (156) (64)

1987 154 - 15.0 12.3

91) (160) -(65)

>18.6 1982 29.2 30.6 25.3

_ (65) (147) (83)

1985 127 16.0 12.1

(63) - (144) (83)

1987 20.0 19.1 . 15.7

(65) (147) (83)

Normal in 1982:
Percent Abnormal/(n) in 1987

Time ' - .7 Est Relative : -
(Yrs) Llow  Medium High __  Risk(95% CI1)2 p-Value
| R | 0.281b
<18.6 118 9.6 58 - 0.88(0.61,1.27) . 0.496°
(68) (115) . (52) R o |
>18.6 152 . 157 . .48 . 066046095 . 0025
(46) - (102)  (62) ~ -

Relative risk for a twofold increase in dioxin. _ :
bTest of significance for homogeneity of relative risks (current dioxin continuous, time categorized).
CTest of significance for relative risk equal to 1 (current dioxin continuous, time categorized).
Note:  Minimal--Low: >10-14.65 ppt; Medium: >14.65-45.75 ppt; High: >45.75 ppt.
. Maximal--Low: >5-9.01 ppt; Medivm: »9.01-33.3 ppt; High: >33.3 ppt. :
Summary statistics for 1985 are provided for reference purposes for participants who attended the Baseline, 1985,
and 1987 examinations, P-values given are in reference to a conrast of 1982 and 1987 results. Statistical
. analyses are -based only on participants who were normal in 1982 (see Chapter 4, Statistical Methods).
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TABLE 12-28. (Continued)
Longitudinal Analysis of Overall Electrocardiograph (ECG)

¢) Ranch Hands and Comparisons by ‘Curreiit Dioxin Category

Percent Abnoﬁna]/(n) '

Current : . Examination
Dioxin ' o
Category | 1982 1985 - 1987
Background = 277 130 19.0
‘ (606) (598) (606)
Unknown 24.5 95 15.2
(290) (283) _ (290)
Low ' 36.3 15.1 "18.1
' (171) (166) - (171)
High 230 11.6 142
: (148) (147) - . (148)
N lip1
Current Percent o
Dioxin nin  Abnormal Est. Relative
Category 1987 in 1987  Contrast Risk (95% C.I.)  p-Value
Background 438 105 Al Categories . . 0224
Unknown 219 119  Unknownvs. Background 1.15 (0.60,1.91)  0.597
Low 109 110 . Low vs. Background 1.05 (0.54,2.06) - 0.878
High 114 53 High vs. Background 0.47 (0 20,1.14) © .0.094

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. ‘
Summary statistics for 1985 are provided for reference purposes for pa.rucnpants who attended the Baseline,
1985, and 1987 examinations, P-values given are in reference to -a contrast. of 1982 and 1987 resulis,

Statistical analyses are based only on participants who were normn.] in 1982 (see Chapter 4, Statlsucal
Methods).
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Camkatra

p=0.014 and Est. RR=0. 78, p=0.041, nespectlvely) For the minimal cohort, the percentage of
participants with an abnormal readmg in 1987 (based on those with a normal ECG reading in
1982) decreased steadily with increasing current dioxin (low, 13.8%; medium, 11.0%; high,
6.0%). The corresponding percentages for the maximal cohort were 12.3, 13.2, and 4.5
percent for the low, medium, and high initial dioxin categories.

Model 2: Ranch Hands Logy (Currem Dwxm) and Time

The longltudlnal analysis of the 1987 ECG did not detect a significant current dloxm—by-
time since tour interaction for the minimal cohort (Table 12-28 [c]: p=0.189). Thus, the
association with current dioxin did not differ for the two time strata. However, there was a
significant negative association between current dioxin and the overall ECG reading for
Ranch Hands with more than 18.6 years since tour (Est. RR=0.48, p=0.013). The
percentages of these Ranch Hands with an abnormal 1987 ECG reading (based on those with
a normal ECG reading in 1982) were '22.9, 9.3, and 6.8 percent for low, medium, and high
current dioxin.

Slmllarly, under the maxlmal assumption, the interaction betwccn current dioxin and
time since tour in the longitudinal analysis of the 1987 ECG was nonsignificant (Table 12-28
[d): p=0.281). For Ranch Hands with more than 18.6 years since tour, there was a
significant negative association between current dioxin and the percentage of Ranch Hands
with an abnormal ECG reading in 1987 (Est. RR=0.66, p-O 025). For Ranch Hands with
early tours, the percentages of abnormal ECG readings in 1987 were 15.2, 15, 7,and 4.8

~ percent for low, medium, and high current dioxin.

Model 3: Ranch Hands and Comparisons by Current Dwxin Category

The percentages.of participants who had abnormal ECG readings in 1987 did not differ
significantly among the four current dioxin categories in the overall longltudmal analysis
(Table 12-28 [e]: p=0.224). However, the percentage of Ranch Hands in the high current
dioxin category who had abnormal ECG rcadmgs in 1987 was marginally lower than the
correspondmg percentage of Comparisons in the background category (Est. RR=0.47, 85%

: [0.20,1.14], p=0.094). In contrast, Ranch Hands in the unknown and low current dioxin
categones had nonsignificantly higher percentages of abnormal ECG readings than the
Comparisons in the background category (p=0.597 and p—O 878, respectively). The relative
frequencies of participants with abnormal ECG readings in 1987 were 10.5, 11.9, 11.0, and 5.3

- percent for the background, unknown, low, and high current dioxin categories.’

DISCUSSION

Circulatory disorders are among the most common dlseases encountercd by pnmary
care physicians. The sources of the noninvasive data analyzed in the current section occupy a
time-honored place-in cardiovascular practice, specifically the history, physical examination,
chest x ray, and resting ECG. These four-are highly reliable indices that alert the clinician to
the presence of underlying cardiovascular disease.and point to the need for additional, more
specific, noninvasive or invasive studies. . 'I'hough arbltrary, dividing data collection into
central and peripheral cardiovascular functions is.convenient and forms a reasonable basis for
contrasting study participants.
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The limitations of the history in cardiovascular diagnosis- deserve emphasis. In ,
peripheral vascular disease, for example, signs and symptoms vary depending on the degree
of development of collateral circulatory. channels. While.hemodynamically significant arterial -
disease of the lower extremities usually is associated: with;claudication, severe carotid
occlusive disease can be present in the absence of symptoms of transient cerebral ischemia.
Furthermore, conclusive evidence shows that advanced coronary artery disease can occur in
the absence of angina and be present as “silent” myocardial ischemia (24). Cardiovascular
history, as related by patients, is often subject to error. The génenc term heart attack, for
example, can be used to describe any type of cardiac event from an isolated episode of
unstable angma or arrhythmia to an actual myocardial infarctioh. - These 1mperfect10ns
highlight the 1mportance of the type of med1cal record venﬁcauon conducted in the current
study. ‘ , S

Ly

The phys1cal examination can. p:ov1de valuable clues to, tho prcsence of asymptomat1c
but s1gn1f1cant underlymg disease, particularly in the cardiovascular assessment. Because
the examinations in this study were conducted by internists rather than cardiologists, steps
were taken to simplify data collection and to reduce interobserver d1fferences among the
examining physicians. All blood pressure readings, for ‘example; ‘were tal&en by automated
sphygmomanometric instruments. Auscultory eéndpoints (murmurs and brihts) ‘were recorded
as present or absent by anatomic location, thus eliminating speculationds ‘to speclﬁc valvular
or vessel origin and hemodynamic significance. As markers of occult arterial occlusive
disease, vascular bruits, which are relatively easy to detect ‘were carefull s0ught over the
carotid, abdominal, and femoral vessels. S

Pertinent to the long1tud1nal design of the AFHS, several of the phys1cal ﬁndmgs
recorded must be viewed in the context of the aging population under study;" ‘A gradual
increase in systolic blood pressure occurs with advancing years.” Related: to the fiormal
progression of arteriosclerosis and, more specifically, to arterial tortuos » vasculdr bruits
may occur in vessels free of occlusive disease, particularly in ‘the carotid axrtemes “All bruits
were recorded by location without' attempung to corhment on the hemodynarmc gnificance or
specific vessel of origin (i.e., internal versus ekternal carotid): The occurrencé of® abnormal
heart sounds, partlcularly S4. also increases wnh age | P

‘The laboratory data collected in the current sectlon were limited to the restlng 12-1ead
ECG and the standard two-view chest x ray. (discussed: in Chapter 17, Pulmonary
Assessment). In current practice; these techniques are supplemented but not replaced, by
such noninvasive studies as the treadmill exercise test, nuclear isotope studies, and the
echocardiogram. These more sophisticated procedures generally serve to conflrnt diagnoses
that can be made based on'the more basic techniques. 'For example, when ‘correlated with the
history and physical examination, the chest x ray and ECG énable the: clinitian ‘to‘draw highly
accurate conclusions regardmg the presence ‘and hemodynamic significance of valvular heart
disease of any etiology.” As defined by the chest x tay, the pulmonaty vasculatity can prov1de
reliable clues to the presence of global left ventricular dysfuncuon w1th pulmonary venous -
congesuon and the presence of pulmonary hypertensmn B

Analysis of the h1stoncal variables examined revealed no evidence for any 1ncreased
incidence of cardiovascular disease associated with the current or extrapolated initial levels
of serum dioxin. In several of the analyses, Ranch Hand participants with higher levels of
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serum dioxin appeared to be less at risk than Ranch Hands with lower serum levels and
Comparisons. In the maximal cohort, for example, the incidence of reported and verified heart
disease in Ranch'Hands decreased as the initial serum levels of the Ranch Hands became
higher (unadjusted: p=0.007 and 0.006, respectively; adjusted: p=0.052 and p=0.044,
respectively). Though not as statistically significant, a'similar inverse dose-response _
relationship was noted in the analysis of current serum dioxin levels. Comparisons appeared
to be at greater risk for heart disease than Ranch Hands in the high current d1ox1n category
and the incidence of myocard1a1 infarction was srmtlar in both cohorts.

With rare exception, none of the central cardlac physical examination variables was -
associated positively with the body burden of dioxin. Ranch Hand participants with the
highest levels of extrapolated initial serum dioxin had higher systolic blood pressure by
continuous analysis than Ranch Hands with medium and lower levels. Though statistically
significant (p=0.049), the differences were slight (133.12, 129.73, and 128.31 mm Hg for high,
medium, and low levels of TCDD). According to the more clinically relevant discrete :
analysis, there was no evidence for a dose-response effect. None of the other indices of
central cardiac function (including ECG) showed any increase in risk related to the current or
extrapolated initial levels of serum dioxin.

* In the analysis of p'eripheral vascular function, several positive associations were noted
in relation to the current and extrapolated initial levels of serum dioxin. Unadjusted for such
established risk factors as serum cholesterol and percent bedy fat, Ranch Hand participants -
with the highest levels of current serum dioxin were found to have higher mean diastolic blood
pressure than Comparisons. Although consistent with a dose-response effect, the means
were both within normal limits and the difference was slight (76.71 mm Hg and 74.64 mm Hg,
respectively) 'Finally, although a higher incidence of dorsalis pedis pulse deficits was noted
in association with the extrapolated initial serum dioxin (low, 9.4%; medium, 11.6%; high,. .
15.2%), only those part1c1pants less removed from service in Vietnam showed evidence for a
dose-response effect in relation to the current serum dioxin level. However, these were :
isolated findings limited to one of the peripheral arterial pulses examined and the three hlghly
correlated composite. pulse indices (correlation>0.98).

SUMMARY

Table 12-29 surnmarizes the results of the initial dioxin analyses for the variables.
investigated in 1987 for the cardiovascular examination, Table 12-30 presents the results of -
the current dioxin and time since tour analyses, and Table 12-31 displays the. results of the
categortzed current dioxin analyses Table 12-32 presents a- summary of the mteracttons
found in the course of the three primary analyses.

Questlonnalre Vanables :

- Three variables—essential hypertension, heart dlsease (excludlng essent1a1
hypertension), and myocardtal infarction—concerning cardiovascular disease were
constructed from questionnaire information and augmented by physical exammauon
determinations. These conditions were later verified by medical records review, All reported
cases of essential hypertension and myocardial infarction were verified; however, there were
fewer verified cases of heart disease than reported cases of heart disease.
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TABLE 12:29,

Summary of Initial Dloxm Analyses for C@rdiovascular Vanables Based
on Minimal and Maximal Assumptlons .

(Ranch Hands Only)

Variable :

_ Minimal

Unadjusted

_ Maxiral

| Adjusted

Minimal

Questionnaire

Reported/Verified
Essential
Hypertension (D)

Reported Heart Disease
(Excluding Essential
Hypertension) (D)

Verified Heart Disease
(Excluding Essential-
Hypertension) (D) .

Reported/Verified
Myocardial
Infarction (D)

" Physical Examination:

. Central Cardiac Function

Systohc Blood
Pressure (C)
Systolic Blood
Pressure? (C)
Systolic Blood
Pressure (D)
Heart Sounds (D)
Overall -
Electrocardlograph [15))
ECG: Right Bundle
Branch Block (D)
ECG: Nonspecific ST- and
T-Wave Changes (D)
ECG: Bradycardia (D)
ECG: Arrhytﬁrma (D)
ECG:"“Other

‘Diagnoses (D) i ns

ns -
ns

NS
ns
ns

ns

NS

" ns

NS

NS§*

-0.007 -

© -0.006

NS

. ns _
. ns i

NS

ng*
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“* (ns)

ke (né)_

NS

. -"“*""'-..(NS'):S'

*k (NS)

** (ns) L

NS

NS

' Maximal

’n"s*‘

0044

NS

_.._.,;,,, "('N's,)" .

** (40.049)

NS

- NS§
NS
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TABLE 12-29. (Continued)

Summary of Initial Dioxin Analyses for Cardiovascular Variables Based
“on Minimal and Maximal Assumptions

(Ranch Hands Only)

-Unadjusted © Adjusted
Variable ' ~ Minimal Maximal Minimal _Maximal
Physical Examination: -

Peripheral Vascular

Function
Diastolic Blood

Pressure (C) NS NS NS o Rk
Diastolic Blood : ‘ ) o

‘Pressure (D) ns . NS ns _ NS
Funduscopic ' .

Examination (D) NS ns - .-
Carotid Bruits (D) ns ns ns . ns
Femoral Pulses (D) ns NS ** (NS) ** (NS)
Popliteal Pulses (D) ns - ns ns NS '
Dorsalis Pedis _ |

Pulses (D) o NS NS* ** (NS) +0.041
Posterior Tibial . _

Pulses (D) ns : NS NS ~ NS*
Posterior Tibial

Pulses2 (D) - - NS NS
Leg Pulses (D) NS . NS* ‘ ** (NS) +0.021 -
Leg Pulses? (D) - - : ** (NS) --
Peripheral and All .

Pulses (D) N NS N§* k¥ (NS) +0.025 .

8 Adjusted results from models without cholesterol andjor percent body fat presented for this vanable, see Appendix K-2 for
a detailed description of these analyses. _ ‘

C: Continuous analysis.

D: Discrete analysis,

+i  Relative risk 1.00 or greater for discrete analysis; slope nonnegative for continuous analysxs

" Relative risk less than 1.00 for discrete analysis.

- == Analyses not appiicable, or analyses were not performed due to the sparse number of nbnonnahues

NS/ns: Not significant (p>0.10).
NS*/ns*: Marginally significant (0.05<p<0.10). ; ‘
** (NS)/** (ns):: Logp (initial dioxin)-by-covariate interaction (0.01<p<0.05); not s1gn1ﬁcant when interaction is
deleted; refer to Appendix Table K-1 or K-3 for a detailed description of this interaction,
** (NS*): Logy (initial dioxin)-by-covariate interaction (0. 01<p<0.05), marginally significant when interaction is
deleted; refer to Appendix Table K-1 for a detailed description of this interaction.
*¥ (0.045): Logp (initial dioxin)-by-covariate interaction (0. 01<p<0.05), significant (p=0.049) when interaction is
deleted; refer to Appendix Table K-3 for a detailed description of this interaction.
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"TABLE 12-29. (Continued)

Summary of Initial Dioxin Analyses for Cardlovascular Varlables Based
on Minimal and Maximal Assumptions
(Ranch Hands Only)

¥** (NS): Logy (initial dioxin)-by-covariate interaction (pg(.01); nnt:signiﬁcant when interaction is deleted; refer 1o
Appendix Table K-1 for a detailed description of this interaction.
LA L Logz (initial dioxin)- by covariate mteracuon (psO 01), refer to Appenchx Table K-1 for a detailed descnphon of

i this interaction.

Note:  P-value given if pg0.05. -
A capita]l *NS" denotes relauve risk 1,00 or greater for discrete analysis or slope nonnegative for continuous
analysis; a lowercase “ns” denotes relative risk less than 1.00 for discrete analysis or slope negauve for
continuous analysis.
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TABLE 12-30.

Summary of Current Dioxin and Tline Analyses for Cardiovascular
Variables Based on Minimal and Maximal’ Assumptlons '

(Ranch Hands Only)
Unadjusted
Minimal - ____Maximal
Variable C*T . <I8.6 >186 - C*T <186 >18.6
Questionnaire
Reported/Verified
Essential

Hypertension (D) ns NS NS ns NS . NS
Reported Heart Disease : _
(Excluding Essential :
Hypertension) (D) NS ns ns ns ns¥ -0.015
Verified Heart Disease '
(Excluding Essential

Hypertension) (D) NS ns ns ns ns* -0.013
Reported/Verified

Myocardial _

Infarction (D) ns ns ns ns NS. ns

Physical Examination:
Central Cardiac Function

Systolic Blood
Pressure (C) NS NS NS NS NS NS
Systolic Blood _ . '
Pressure (D) ns NS ns ns NS - NS
" Heart Sounds (D) " NS " ns " ns. NS . ns NS
Overall ‘ _ ,
Electrocardiograph (D) ns NS ns ns NS ns
ECG: Right Bundle ' _
Branch Block (D) -- - NS .- -- NS
ECG: Nonspecific ST-and _ S ‘ _ _
‘T-Wave Changes (D) ns ~ns ns . ns NS ns
ECG: Bradycardia (D) ns NS ns ns* NS ns*
ECG: Arrhythmia (D) ns - NS NS -0.032 © NS* ns
ECG: Other : e I
Diagnoses (D) ns " NS -0.048  -0.040 NS -0.011

Physical Examination:
Peripheral Vascular Function

Diastolic Blood :
Pressure (C) ns NS NS NS NS NS
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TABLE 12-30. (Continued)

Summary of Current Dioxin and Time Analyses for Cardiovascular
Variables Based on Minimal and Maximal Assumptions

(Ranch Hands Only)
Unadjusted
Minimal Maximal

Variable C*T <186 ~ >18.6 C*T <18.6 >18.6
Physical Examination:

Peripheral Vascular

Function (continued)
Diastolic Blood

Pressure (D) NS ns ns NS ns NS
Funduscopic '

Examination (D) -- NS -- -- NS --
Carotid Bruits (D) - - - - ns - - - - ns
Femoral Pulses (D) ns ns ns ns NS ns
Popliteal Pulses (D) NS ns ns ns ns ns
Dorsalis Pedis :

Pulses (D) ns NS ns ns NS " NS
Posterior Tibial ' :

Pulses (D) NS ns ns ns NS NS
Leg Pulses (D) ns NS ns ns NS NS
Periphera] and All

Pulses (D) ns NS ns ns NS NS
C: Continuous analysis.

D: Discrete analysis.

i C*T: Relative risk for <18.6 category greater than relative risk for >18.6 category.
<18.6 and >18.6: Relative risk less than 1.00 for discrete analysis.
-~ Analyses were not performed due to the sparse number of abnormalities.
"NS/ns: Not significant (p>0.10).
NS*/ns*: Marginally significant (0.05<p<0.10).
Note: P-value given if pg0.085.
C*T: Logp (current dioxin)-by-time interaction hypothesis test. _
<18.6: Logy (current dioxin} hypothesis test for Ranch Hands with time since end of tour 18.6 years or less.
>18.6: Logp (current dioxin) hypothesis test for Ranch Hands with time since end of tour more than 18.6
: years, _
A capital “NS™ denotes relative risk/slope for S18.6 category less ‘than relative risk/slope for >18.6.
category, relative risk 1.00 or greater for discrete analysis, or slope nonnegative for continuous

analysis; a lowercase “ns” denotes relative risk/slope for 518.6 category greater than relative
risk/slope for >18.6 category or relative risk less than 1.00 for discrete analysis.
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TABLE 12-30. (Continued)

Summary of Current Dioxin and Time Analyses for Cardiovascular
Variables Based on Minimal and Maximal Assumptions

(Ranch Hands Only)
‘ Adjusted
Minimal Maximal

Variable C*T <18.6 >18.6 C*T <18.6 >18.6
Questionnaire
Reported/Verified

Essential

Hypertension (D) ns . NS ns ns NS NS
Reported/Verified '

Essential

Hypertension? (D) ns NS NS ns +0.023 NS

Reported Heart Discase

(Excluding Egsential

Hypertension) (D) ns ns ns ns ns ns*
Verified Heart Disease

(Excluding Essential

Hypertension) (D) ns ns ns ns ns ns*
Reported/Verified '

Myocardial

Infarction (D) ' ns NS NS ns NS* NS

Physical Examination:
Central Cardiac Function

Systolic Blood

Pressure (C) ** (ns) ** (ns) ** (ns) ** (NS) ** (NS) ** (NS)
Systolic Blood ' ' ' '

Pressu_re (D) L L1 L L 1] ] N L L] (nS) L1 (NS) L 1] (nS)
Heaﬂ. SOIInd.S (D) ik Lb bl Ak Rk L1 L T IR LE b1
Overall '

Electrocardiograph (D) ns NS§* . ns ns NS ns

ECG: Right Bundle .
Branch Block (D) T - -- -- .- . R
ECG: Nonspecific ST- and ' '

T-Wave Changes (D) ns NS ns ** (ns) ** (NS) ** (NS)
ECG: Bradycardia (D) - ns NS ns ns* NS ns*
ECG: Arrhythmia (D) ns +0.017 NS ** (-0.034) ** (+0.018) ** (ns)
ECG: Other : .

Diagnoses (D) _ ns NS ns - -0,026 NS -0.046
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TABLE 12-30. (Continued)

Summary of Current Dioxin and Time Analyses for. Cardiovascular
Variables Based on Minimal and Maximal -Assumptions

(Ranch Hands Only)
Adjusted
Minimal L Maximal
Variable C*T <186 »186 .. C*T . - <18.6 >18.6
Physical Examination:

Peripheral Vascular

Function
Diastolic Blood :

Pressure (C) ns NS ns NS ns NS
Diastolic Blood

Pressure (D} NS ns . ns NS ns . NS
Funduscopic S

Examination (D) -- -~ -- -- -- --
Carotid Bruits (D) -- “- -- - .- --
Femoral Pulses (D} ns NS ns Hkkk *kwk *dkk
Popliteal Pulses (D) ** (NS) ** (ng) ** (ng)  ** (ns) ** (ns) ** (ns)
Dorsalis Pedis , : :

Pulses (D) ns, NS* NS ns +0.048 NS
Posterior Tibial O

Pulses (D) ' ns NS ns ns NS* NS
Posterior Tibial ' '

Pulses? (D) ns ns ns ns NS NS
Leg Pulses (D) ** (ns) ** (NS) ** (ns) ns ‘ - NS* - - NS
Peripheral and All

Pulses (D) ** (ns) ** (NS) ** (ns) ns NS* NS

)
8 Adjusted results from models without cholesterol and/or percent body fat presented for this variable; see Appendlx K-2
for a detailed description of these analyses.
Continuous analysis.
Discrete analysis.
<18.6 and >18,6: Relative risk 1.00 or greater for discrete analysis.
C*T: Relative risk for <18.6 category greater than relative risk for >18.6 category.
<18.6 and >18.6: Relative risk less than 1,00 for discrete analysis.
-~ Analyses were not performed due to the sparse number of abnormahues
NS/ns: Not significant (p>0.10).
NS*/ns*: Marginally significant (0.05<p<0.10).
** (NS)** (ns): Logy (current dioxin)-by-time-by-covariate interaction (0.01<p<0.05); not sxgmﬁcant when
interaction is deleted; refer to Appendix Table K-1 for a detailed description of this interaction.
** (...):" Logy (current dioxin)-by-time-by-covariate interaction (0.01<p<0.05); significant when interaction is deleted
and p-value is given in parentheses; refer to Appendix Table K-1 for a detailed description of this interaction.
*ws&: Logy (current dioxin)-by-time-by-covariate interaction (p<0.01); refer to Appendix Table K-1 for a detailed
description of this interaction.

L EO00
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TABLE 12-30. (Continued)

Summary of Current Dioxin and Time Analyses for Cardiovascular
Variables Based on-Minimal and Maximal Assumptions
(Ranch ‘Hands Only)

Note:

P-value given if p<0.05.

C*T: Logy (current dioxin)- byanme interaction hypothesis test.

<18.6; Logy (current dioxin) hypothesis test for Ranch Hands with time since end of tour 18.6 years or less.

>18.6: Logy (current dioxin) hypothesis test for Ranch Hands with time since end of tour more than 18.6
ears.

1 capital “NS” denotes relative risk/slope for £18.6 category less than relative risk/slope for >18 6 category,

relative risk 1.00 or greater for discrete analysis, or slope nonnegative for continucus analysis; a lowercase

“ns” denotes relative risk/slope for <18.6 category greater than relative risk/slope for >18.6 category, .

- relative risk less than 1.00 for discrete analysis, or slope negative for continuous analysis.
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-TABLE 12-31.

Summary of Categorized Current Dioxin Analyses for
Cardiovascular Variables. .. .
(Ranch Hands and. Comparisons)

Unadjusted
Unknown -~ Low High
versus - Yyersus - - versus
Variable All  Background  Background Background
Questionnaire
Reported/Verified

Essential

Hypertension (D) 0.043 . ns NS NS
Reported Heart Disease

(Excluding Essential

Hypertension) (D) 0.003 +0.047 ns -0.010
Verified Heart Disease

(Excluding Essential '

Hypertension) (D) 0.002 NS* ~ns -0.007
Reported/Verified

Myocardial ' '

Infarction (D)  NS* ns ' NS ' ns
Physical Examination:

Central Cardiac Function
Systolic Blood _

Pressure (C) NS ns NS NS
Systolic Blood :

Pressure (D) NS : ns ns . NS
Heart Sounds (D) NS ns ns . ns
Overall _

Electrocardiograph (D) NS ns ns . ns
ECG: Right Bundle _ S :

Branch Block (D) NS ns NS ns
ECG: Nonspecific ST- and ‘ '

T-Wave Changes (D) NS - ‘ns NS ; NS
ECG: Bradycardia (D) - NS - NS " ns ns
ECG: Arthythmia (D) - NS NS ns NS
ECG: Other :

Diagnoses (D) 0.024 NS NS -0.007
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TABLE12-31. (Continued)

Summary of Categorized Current-Dioxin Analyses for
Cardiovascular ‘Variables
(Ranch’Hands and Comparisons)

Unadjusted
- Unknown Low High
- Ce .. 'versus versus versus
Variable .~ - - ... Al Background - Background _Background
Physical Examination:
Peripheral Vascular
Function
Diastolic Blood : A
Pressure (C) 0.017 ns - +0.028 NS§* -
Diastolic Blood
Pressure (D) ' . NS - ns. NS . NS
Funduscopic ' SRR
Examination (D) NS NS ns NS
Carotid Bruits (D) . NS + NS . NS ‘ ns
Femoral Pulses (D) NS NS NS NS -
Popliteal Pulses (D) NS NS NS ns .
Dorsalis Pedis : - o S
Pulses (D) NS NS NS* NS
Posterior Tibial : : _
Pulses (D) - - <0.001 ns s +0.003 ns-
Leg Pulses (D) NS* NS +0.010 NS
Peripheral Pulses (D) NS NS +0,016 .. - -NS§. . .
All Pulses (D) NS ~ NS +0019.- NS . .

C: _ Continuous analysis.

D: Discrete analysis,

+: Relative risk 1.00 or greater for discrete analysis; difference in means nonnegatwe for continuous malys:s

-1 Relative: risk less than 1,00 for discrete analysis.

NS/ns: Not. significant (p>0.10),

N5*: Marginally significant (0. 05<p=0.10).

Note: P-value given if p<0.05. A
A capital “NS” denotes relative risk 1.00 or greatér for discrete analysis or difference of means nonnegatwe for.
continuous analysis; a lowercase “ns” denotes relalive rigk Jess than 1.00 for discrete analysis-or difference.of

. means negative for mnﬁnuqus analysis; & capital “N$” in the first column does not imply directionality. . -
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TABLE 12-31. (Continued)

Suinmary of 'Cat_egoﬁzed'-'(‘.-urreht.Di_oxin"Analy'seé for
. Cardiovascular: Variables
(Ranch Hands and Comparisons). -

Adjusted
Unknown Low High
_ . . Versus versus versus
Variable . All_ - ~Background ... Background Background
Questionnaire
Reported/Verified e
Essential
Hypertension (D) ** (NS) *¥ (ns) ** (NS) ** (NS¥) - -
Reported/Verified ﬁ R
Essential . : Ca
Hypertension2 (D) ®k (0.002) ** (ns*) - ** (NS) ¥k (+0.006)
Reported Heart Disease I
(Excluding Essential : Coont
Hypertension) (D) 0.024 - NS* - ns - ons*
Verified Heart Disease ) BN
(Excluding Essential o A
Hypertension) (D) 0.021 NS* ns -0.049 -
Reported/Verified R o
Myocardial - oS
Infarction (D) sk S dkakok ek dedekdk.
Physical Examination:
Central Cardiac Function
Systolic Blood R
Pressure (C) *** (NS) *%¥ (ng) k¥ (NS)  **% (NS)- - -
Systolic Blood S L o
Pressure? (C) ** (0.012)  ** (ng*) -~ **(NS) ** (£0.019)
Systolic Blood - : - _ CE
Pressure (D) ek ekiokok Y ek __ _a‘uu__u)*_afr ) G
Heart Sounds (D). - .-~ - - N§ -8 . 7 -oms . NS
Electrocardiograph (D) NS - ns* “N§ NS
ECG: Right Bundle Do :
Branch Block (D) NS ns NS .-
ECG: Nonspecific ST- and
T-Wave Changes (D) NS ns NS NS
ECG: Bradycardia (D) ** (NS) ** (NS) ** (ns) ** (ns)
ECG: Bradycardia® (D) ** (NS) ** (NS) ** (ns) ** (ns¥)
ECG: Arrhythmia (D) NS NS ns NS*
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TABLE 12-31.  (Continued)

Summary of Categorized Current Dioxin Analyses for
Cardiovascular- Variables
(Ranch Hands and Comparisons)

2Adjusied results from models without cholesterol nndlor percent body fat presented for this variable; see Appendzx K-2
for a detailed description of these analyses.
C: Continuous analysis.
D: Discrete analysis. '
+: Relative risk 1.00 or greater for discrete analysis; dlfferenca in mcans nonnegative for conunuou.s annlysm
- Relative risk less than 1.00 for discrete analysis. : |
NS/ms: Not significant (p>0.10). ‘ ' SO j
NS*/ns*: Marginally significant (0.05<p<0.10).
s (NS)** - (ns): Calegonzed current dioxin-by-covariate interaction (0.01<p<0.05); not. ugnifloant when interaction
is deleted; refer 10 Appendix Table K-1 or K-3 for a detailed description of this. interaction. - i
s¥e (NS)#*** (ng); Categorized current dioxin-by-covariate interaction (p<0.01); not significant when mtcracuon is
deleted; refer to Appendix Table K-1 for a detailed description of this. interaction.
*% (NS*)/** (ns*): Categorized current dioxin-by-covariate interaction (0.01<p<0. 05); marginally sxgmficant when ‘
interaction is deleted; refer to Appendu Table K-1 or K-3 for a detailed descnpuon of this
interaction.
w#x (NS*): Categorized current dioxin-by-covariate mteractmn (p£0.01); marginally s:gmficant ‘when interaction is
deleted; refer to Appendix Table K-1 for a detailed description of this interaction.
*% (...): Categorized. current dioxin-by-covariate interaction (0.01<p<0.05); significant wheri, mte.ractlon is deleted
and p-value is given in parentheses; refer 1o Appendix Table K-1 or K-3 for a detailed description -of this
interaction. y
Rl (99 - Categonud current dioxin-by-covariate interaction (pg0.01); significant when interaction is deleled nnd p-
value is given in parentheses; refer to Appendlx Table K-1 for a detailed description of this mperacuon '
#*#»:  Categorized current dioxin-by-covariate interaction (p<0.01); refer to Appendix Table K-1 fot a detalled
descnpuon of this interaction.
Note:  P-value given if pg0.05. ‘
A capital “NS” denotes relative risk 1.00 or greater for discrete analysis or difference of means nonnegmwe
for continuous analysis; a lowercase “ns” denotes relative risk less than 1.00 for discrete analysis or
difference of means negative for continuous analysis; a capital "NS" in the ﬁrst column does not u'nply
directionality. e
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