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CHAPTER 12
CARDIOVASCULAR ASSESSMENT
INTRODUCTION.

Background . S _ & L
Cardiovascular disease is not recognized as a clinical endpoint associated with

exposure to phenoxy herbicides, chlorophenols, or dioxin. At present; there is no evidence

that humans-experience chronic cardiovascular sequelae related to low-dose exposure.

Much recent animal research into the cardiotoxicity of 2,3,7,8-tetrachlorodibenzo-p-
dioxin (TCDD) has focused on acute biochemical and functional abnormalities associated
with high-level exposure. In one study (1), rats were found to have significant reductions in ‘"
pulse and blood pressure 6 days after administration of 40 pg/kg of TCDD by gavage and
were less responsive to the chronotropic effects of isoproterenol; a beta-agonist. The authors
of the study, noting & 66 percent reduction in serum thyroxin, postulated a down regulation of -
beta-receptors associated with the hypothyroid state rather than a direct cardiotoxic effect.
Their findings were consistent with other studies that documented changes in myocardial
beta-receptors with.reduced serum indices of thyroid function and‘decreased beta-adrenergic
responsiveness to isoproterenol in the ventricular papillary muscle of guinea pigs (2, 3).
Experiments into the.effects of TCDD on'myoeardial contractility in rat (4) and guinea pig (5)
atrial muscle have yielded mixed results; the primary cardiotoxic effeéts remain unclear, = -

The biochemical effects of TCDD on cardiac muscle have been the subject of several
reports. An increase in lipid peroxidation and a decrease in superoxide dismutase activity
were noted in the hearts of female rats subsequent to TCDD administration (1). Dose-
dependent decreases in adipose tissue lipoprotein lipase activity and hepatic low-density
lipoprotein binding occurred in rabbits exposed te TCDD (6). In-association with a
concomitant increase in serum cholesterol and wriglycerides, electron microscopic studies
have documented pre-atherosclerotic lesions in the aortic arch. The relevance of these -
findings to the development of arteriosclerosis in humans is doubtful. S

- Human case reports and epidemiologic studies have not detected significant cardiac
abnormalities following exposure to herbicides or TCDD. In three case reports of acute 2,4-D
poisoning, cardiac dilation and cardiac arrest were observed in the one fatal case (7), while
transient nodal tachycardia was observed in one of the two nonfatal cases (8, 9), Three
laboratory technicians with chloracne, ‘neurological symptoms, and hypercholesterolemia -
following significant direct exposure to TCDD did not fanifest any cardiac dysfunction (10);
however, of 10 industrial workers with ¢hloracne, 4 complained of heart palpitations and .
shortness: of breath (11). In other studies involving 128 industrial workers, no excess of
cardiac complaints or findings was noted (12, 13, 14), Intoxication of a 51-year-old man with
2,4-D was shown to prolong the Q-T interval in an eleztrocardiogram (ECG); coma was also’
indueed (1) - v e A S O e

In recent reports of the 1976 Seveso, Italy, accident, an increased mortality from cardio-
vascular causes was noted but thought to be more likely related to other risk factors,
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particularly the situational stress associated with exposure to TCDD (16, 17). In addition,
tWo contemporary epidemiologic studies using similar cohorts from a Nitro, West Virginia,
chemical plant detected no significant cardiac impairments in exposed workers (18, 19).
However, one study found significantly lower levels of high-density lipoprotein (HDL)
cholesterol in individuals with chloracne, as contrasted to individuals without chloracne (19).

Two recent clinical-epidemiologic pilot studies of residential areas in Missouri' which ‘were

Summary of Previous Analyses of the 1987 Examination Data © ‘_ S

The cardiovascular evaluation was based. on reported and. verified heart disease
(essential hypertension, overall heart disease, and myocardial infarction) and measurement
of central cardiac function and peripheral vascular funetion in Ranch. Hands and Comparisons.
Based on reported and verified hypertension and heart disease, the health of the two: groups
was similar, For reported/verified:myocardial infarction, there was a statistically significant:
difference in the relative risk with family history of heart disease, The relative tisk was less
than 1 in those with no family history of heart disease and greater than 1 in those with a
family history of heart disease; although neither of these within-stratum relative risks was -
statistically significant. The assessment of the central cardiac function also found the groups’
to be similar, although significantly fewer Ranch Hands than Comparisons had bradycardia
and more had arrhythmias (marginally significant), o -

There were differences in the relative risk with levels of covariates for systolic blood:
pressure and nonspecific ST and T waves, but none of the relative. tisks was statistically
significant in any particular stratum of individuals, For the peripheral vascular. function

collateral vessels even in the preserice of proximal, partial pulse deficits. The Doppler should.
be more reliable than palpation in such cases, but neither method is perfect. The peripheral
pulses were measured by manual palpation in the 1987.l'exaininqtiop'__and__a.t Baseline, when .~
differences were also detected. In the 1985 examinatjon, pulses Were assessed manyally and
by’ the Doppler technique; the two groups were found {o be similar at that time. Longitydinal
analysis of ECG findings did not indicate excess cardiovascular risk in the Ranch Hands,,




Parameters. for the Cardiovascular Assessment

Dependent Variables

~ The serum dioxin analysis of the cardiovascular assessment was based on data from
the questionnaire and physical examination and: subsequent medical records verification. No
laboratory examination data were analyzed as dependent variables, although data from the
laboratory exam:ination were. used to construct selected covariates. ;|

" Questjonnaire Data

‘During the Baseline, 1985, and 1987 health interviews, each parhc1pant was asked if he
had a heart condition. Medical records were sought on all 1r;d1v1duals to verify reported
conditions and to determine the time of occurrence of major cardiac events (including -
cardiovascular death). In addition, the review-of-systems portion of the physical
examination recorded the overall history of heart trouble and other serious illnesses.

‘Based on the self-reported information and subée‘quent veriﬁ'cation, three conditions,
each classified as'yes or no, were analyzed: essential hypertension, heart disease (excluding
essential hypertension); and -myocardial infarction. Heart disease was analyzed, as reported
and as verified by medical records. For essential hypertension and myocardial infarction,
each of the reported conditions was verified. - Participants with a verified history of diabetes
or a 2-hour postprandial dglucose level of 200 mg/dl or more were excluded from the primary
analyses of reported and verified esseqna.l hypertensmn, heart disease, and myocardial
infarction. As seenin Chapter 15, Endocrine. Assessment a post-Southeast Asia (SEA)
history of dlabetes was assoclated with: dioxin. Participants with a verified pre-SEA heart
condition were also excluded from all analyses An addltlonal analysis.was done on diabetics
only for myocardJal 1nfarct10n - - ..

Physueal Exammatlon Bata

Cardiovascular data gnalyzed from the’ 1987 physical examination were divided mto two

main categorles centra] ¢ardiac function and peripheral vascular function.
?‘ .

Central Cardlac Functian -

The- assessment rof the Gentral cardiac funcnon at the cardlovascular examination was
made by measuremehts of systolic blood pressure, heart ‘sounds (by auscultation), and an
ECG." Systolic blocid pressure was determmed by an automated electronic monitor with the™
noéndotninant arm placed -at heart level; the systolic pressure corresponding to thé lowest
diastolic ‘value ‘of thres readings was recorded.” Detection of abnormal heart sounds was
conducted by standard auscultation with the participant placed in sitting, supine, and left
lateral supine y0s1t10ns Fourth heart sounds were assessed; murmurs were graded in -
1ntens1ty and location and were Judged by the internist examiners to be functional (normal) or
organic (abndrmal) in'nature..'ECG’s ‘were obtained after adherence to a 4-hour abstinence
from t::obaccgfl The standard' 12-lead ECG was performed and an additional strip in lead-II
‘was produckd if any deviation from normal was found. The following items were considered
to be abnormal: right bundle branch block (RBBBY), left bundle branch block (LBBB),
nonspectfic ST- and T-wave changes, bradycardia (a resting pulse rate less than 50 beats
per nunpte), tachycard1a, arrhythmta {any m'egulanty of heart rhythm mcludmg premature i

. { B
¥
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beats but excluding normal sinus rhythm), and other diagnoses- (e.g., arteriovenous block,
evidence of a prior myocardial infarctio_n, Wolfe-Parkinson White syndrome). '

- Variables analyzed in the evaluation of the central cardiac function included systolic
blood pressure; heart sounds, and eight conditions associated with the ECG. An overall
assessment of the ECG was anialyzed, as well as the. individual conditions of RBBB, LBBB,
nonspecific ST- and T-wave changes, bradycardia, :tachycardia,-arrhythmia, and other .
diagnoses. Systolic blood pressure was analyzed as a continuous variable and also as a
discrete variable, classified as normal (<140 mm Hg) and abnormal (>140 mm Hg). -All other
variables were dichotomized as normal/abnormal. . '

Only one. Compa:ison;aﬁd nc;. Ranch Hands were diﬁgnbscd és:'havi=1ig' tachyéardia;
consequently, no analyses were performed on: this: cardiovascular -endpoint. .

,,‘_\&

200 mg/dl or more were excluded.f?romwme;:gnal-yscs of the central cardiac function ‘variables.

Participants with a verified pre-SEA heari condition. were also excluded from all analyses,

Periphéral Vascular Function - B Co -

The peripheral vascular "furi_étiai[iL‘\\‘_va;s_“‘ét_ss"csseld‘__d"lirip-g the cardiovascular examination by
the diastolic blood pressure; fanduscopic examination of small vessels; the presence or
absence of carotid btuits; and maﬁﬁal.ljgglﬁﬁﬁig')ﬁ_'@f the radial, femoral, popliteal, dorsalis pedis,
and posterior tibial pulses.: Diastolic blood presstire was measured' by an automated
ic moni e rece lug‘represents the lowest diastolic value of three

detection of arteriovenous nicking (a'sign of chronic blood pressi:;'e ¢levation), hemorrhages,
exudate, and papilledema. The presence or absence of carotid bruits was assessed by

Diastolic blood pressure was analyzed as both a continuous-and discrete variable,
dichotomized as normal (<90 mm Hg) and abnormal .(>90 mm Hg). The funduscopic
- examination, carotid bruits, and the five pulses were also dichotomized as abnormal/normal.
(or,prcscncc/absence) and analyzed, Pulses .were considered abnormal if diminished or
absent on either side. In addition, three pulse indices were constructed from the radial, . . _
femoral, popliteal, dorsalis pedis, and posterior tibial Ppulse measuréments as follows: .

o Leg pulses: femoral, popl_ite'?'l: dorsalis pcdlsandpoStcnor tibial pulses |
Sy Peripﬁeta:l pulses: i-adial; femqra_], ‘_pop.litc‘al—,’;dors;ili's.fped=i-s, 'and>_-postcﬁbr tibial Ppulses

"« All'pulses: tdial, femoral, popliteal, dorsalis pedis, posterior tibial, and darotid "
Copulgest o T T R TR, R

ceypo 0ty

,Eac_:'h.o:f these indices was! cdnsiderednonnal i all ;-éompon'eht_s‘f"'w&réf normal-and 'abﬁd@al if

~'one or more pulsés were abnormal.
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Participants with a verified hlstory of dlabetes or a 2-hour postprandial glucose level of

© 200 mg/d] or more were excluded from the primary analyses of the peripheral vascular function
variables. Post-SEA history of diabetes was positively associated with dioxin. Analyses
were performed on diabetics only for leg pulses. Individuals with peripheral edema were
excluded from the analysis of the individual peripheral pulses, in addition to analysis of the
componerits of the three indices 1nvolv1ng peripheral pulses. Parncrpants with a venfred pre-
SEA heart condition were also excluded from all analyses

Covariates

A number of covariates were exammed in the adJusted analyses of the cardiovascular
assessment. Many of these covariates are considered to be classical risk factors for CHD.
Covariatés examined included age, race, lifetime cigarette smoking history, currerit level of
Cigarette smoking, lifetime alcohol history, current alcohol use, cholesterol, HDL, cholesterol- -
HDL ratio, percent body fat, personality type, differential cortisol response; family history of
heart disease, and family history of heart disease before the age of 50. Personallty type was
determined from the Jenkins Activity Survey administered during the 1985 examination, and
differential cortisol response was determined from laboratory results from the 1985 laboratory
examination. Family history of heart disease was defined.as “‘yes” if the participant’s
brother(s) or father died of heart disease or a heart attack and “no otherwise. Family.
history of heart disease before the age of 50 was defined as “yes” if the participant’s
brother(s) or father died of heart disease or a heart attack before his 50th b1rthday and. “no”
otherw1se

Due to.the large number oﬁ cand1date covar;lates and certam covanates being highly .
correlated, only one va;nable from each;of the follpwmg sets ‘was, selected for use as a
candidate covariate; (1) lifetime crgarette smoking, history and current level of cigarette
smoking; (2)- lifetime alcohol hlstory and current alcohol use; (3) cholcsterol HDL, and. the
cholesterol-HDL ratio; and .(4) fam1ly hlstory of heart disease and famlly history of heart
disease before the age of 50 _ _ . o ‘ :

Preliminary analysesffound the lifetime smoking and alcohol history variables to be more
highly associated with-dioxin (thus, possible confounders) than the current smoking and
current alcohol variables.- The lifetime-smoking and alcohol history variables are also.
believed to be more important as clinical cardiovascular risk factors than the current use for
these habits, Neither the family history of heart disease nor the family history of heart -
disease before the age of 50 was significantly associated with dioxin. Both variables are
considered medlcally important risk factors for coronary heart disease; however, the
occurrence of heart disease at a young age is relatively rare.  Only 3.4 percent of the .
participants in the cardiovascylar assessment had a history of family heart disease before the
age of 50 as gpposed to 23.1 percent with a fam1ly history of heart disease, supporting the
choice of the latter variable as a candidate covariate. All three cholesterol variables
(cholesterol, HDL, and the cholesterol HDL ratlo) ‘were significantly associated with dioxin
when adjusted for age; however, medical opinion deemed total cholesterol the most relevant
variable for the cardiovascular assessment.

, T,herefore, the prehmlnary analyses of the possible confoundmg effects. of the covanates,
in con_,uncnon with medlcal opinion, led to the development of a, subset of covanates for.use in
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the adjusted arialyses, which éontaincd lifetime cigarette smpkixig history, -flifetirné alcohol
history, family history of he.m‘d'is_ga'se, and total’ Chpl-e'st_el_'dll:’ e -

_ Pa-rticipant's__a't'the_J.QS:'l; exjami"n'a:ti;' n“whof did not attend ‘the 1985 examination had
missing information for_.personality_.ftypc and differential cortisol response,’ In_divi_dual_s_qn .
corticosteroids in 1985 were excluded ffrg)m‘-an_hl_y,scs Aadjusting for differential cortisol, and

individuals with fever (> 100°F.) ora pOSitive hepatitis B surface antigen test were excluded
from analyses adjusting for cholesterol, -

........

= Tﬁe cardiovascular lo.t_-‘ligi:’tudihhla_n.al'yses-3'fo:ciiised»on1-’”tﬂ'e «OVeralls?E‘CG diagnosis, where

group differences in the changes from 'BjaneI-ine--td-‘-fheé'l»9_87 €Xamitiation were analyzed for
this variable. I I R A S

Statistical Methods o .

Three statistical models were used to-examine: the association between a
cardiovascular en point 'dependent dioxi_-n,lcvcls;_ One model related 3
dependent variable to each Ranch’ Hand’s initia] dioxin value'(extrapolated from current
dioxin values using a’-f"l_rst-ordgi‘-‘p!f rmacokinetic model). A second model related s o

the complcte.Cornparisd_n £&roup can be found in the previous report 'of analyses of the 1987 -
examination (23). All three models were implemiented with and without Covariate - ‘
adjustment, Chapter 4, Statistical Methods, prov;ides:.-aamore.':'d_etai-‘léd ‘discussion of the:

because only non:diabetics v

diabetes interaction. Additional aialyse, ted ‘and adjusted for age) were performed

on diabetics only for myocardial ififarction and leg puldes. The association between diabetes
and-dioxin WAll'be ‘evaluated infiflire'cyclis of the AFHS, - o e

ATELTY .
.
Ep e
i Tl
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In addition, percent body fat and cholesterol exhibited a significant positive association
with dioxin (see Chapter 6, General Health Assessment, and Chapter 10, Gastrointestinal
Assessment, respectively). ‘Consequently, clinical endpoints in the cardiovascular
assessment may be related to dioxin due to the association between dioxin and cholesterol
and/or dioxin and percent body fat. ‘To investigaté this possibility, the dioxin effect was
evaluated in the context of two models whenever cholesterol and/or percent body fat were
retained in the final model. The results of the analysis adjusting for cholesterol and/or percent
body fat are tabled and discussed in the text. Appendix Table K-2 presents additional results
for the final model excluding cholesterol and/or percent. body fat. If the final model included a
dioxin- -by- ~covariate interaction, Appendix Table K-3 shows stratified results for the
interaction model without adjustment for'cholesterol and/or percent body fat. In general,
these followup analyses are Only dlscussed in the text if a change in the s1gn1flcance of the
results occurred

Table 12-1 sum,manzes the statistical analyses performed for the cardiovascular
examination. The first part of this table describes the dependent variables to be analyzed.
The second part of this table provides a further description of candidate covariates to be
examined. Abbrevratlons are used extensively in the body of the table and are defined in
footnotes :

Table 12-2 provides alist of the number of participants excluded and the reasons for
exclusion as well as the number of participants with mlssmg data for the dependent variables.
and covariates described in Table 12-1.

Appendix K contalns graph1c dlsplays of cardiovascular endpoint dependent varlables
versus initial dioxin for the thinitnal and maximal Ranch ‘Hands cohorts, and. cardiovascular
endpoint variables versus current dioxin for Ranch Hands and Compansons Appendix K also
displays graphics for 'dioxin- by -covariate interactions determined by various statlstlcal
models A guide to assist in 1nterpretmg the graphics is found in Chapter 4,

RESULTS
Exposure Analysis
Questionnaire Variables" '

Reported/Verified Essentlal Hypertension

All cases of reported hypertenslon were venfred therefore, these two endpoints were
analyzed as a single variable: reported/venf1ed hypertens1on This variable w111 be referred
to- as essential- hypertension. :

Model 1: Ranch Hands - Log) (Im'nal Dioxm)

In the unadjusted analysis, essential hypertension was not assoc1ated significantly with
initial dioxin under the minimal assumption (Table 12-3 [a]: p=0.300). However, the
unadjusted maximal analysis displayed a marginally significant positive relationship between

e oy

initial dloxm and essential hypertens1on (Table 12-3 [b]: . Est. RR=1.11, p=0.098). The -
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- TABLE 12-1,

S S-ta'tistiéal.Ana-lysis-for the Cardiovascular Assessment

- Dependent - Variables

Ly

Data  Data.

Statistical
Analyses .

" Candidate .

Source -~ Form. Cutpoints = . Covariates

Variable (Units)

Reported
Essential .
Hypertension

Verified
Essential

Hypertension

chori_*té;d"l |

- (Excluding .
Essential

Hypertension)

Verified
Heart Disease
(Excluding
Essential

Hypertension) - .~ . : : .
el Co | - DIFCORT,

" Q/PE-SR D . . Yes
"QPEV D Yes
' QMPESR. D “ . Yes

" Heart D1seasé\ o

QFE-V D Yes

AGERACE,  ULR
No . PACKYR, ALR
DRKYR,
CHOL,
%BFAT,PERS,
~ DIFCORT,
HRTDIS

" AGE,RACE, ULR
No PACKYR, ALR
ALCDRKYR,

CHOL, |
%BFAT,PERS,
'DIFCORT,

HRTDIS

. AGE,RACE, ULR
 No PACKYR, | ALR_

- _ DRKYR, = |
CHOL,

%BFAT,PERS,
DIFCORT,

HRTDIS

‘AGE,RACE, -~ ULR

No PACKYR, A:LR
DRKYR, :
CHOL,

- %BFAT,PERS,

HRIDIS
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TABLE 12-1. (Continued)

‘Statistical Analysis. fof the 'éﬁrdibv'a?scular Assessment

Dependent Variables

o - .Data  Data . ‘Candidate  Statistical
Variable (Units): - Source Form ‘Cutpoints - Covariates ~ Analyses

Reported ~  QFPE-SR D Yes AGE,RACE, @ UILR
Myocardial o o No PACKYR, AILRFT
Infarction o DRKYR, "

. ' ' CHOL,
%BFAT,PERS,
DIFCORT,
HRTDIS

Verified - QPE-V D Yes - 'AGE,RACE, - ULR
Myocardial = - . No PACKYR, . ALRJFT
Infarction S DRKYR, - '

S ' CHOL,
%BFAT,PERS,
DIFCORT,
HRTDIS

Systolic ) PE ~'D/C Abnorthal; “AGE,RACE, ULR,GLM
Blood - >140 PACKYR," © ALRGLM
Pressure Normal: DRKYR, = o
(mm Hg) ' <140 CHOL,

| R - %BFAT,PERS,
L S . DIFCORT, -
- ‘ HRTDIS

Heart Sounds -~ - PE D Abnormal AGE,RACE, ULR
_ S Normal PACKYR, A:LR
DRKYR,
CHOL, - a
“%BFAT,PERS, =
DIFCORT, = =
HRTDIS
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TABLE 12-1, (Continued)

Statistical Analysis for the Cardiovascular Assessment

Dependent Variables

_ Data Data Candidate - Statistical
Variable (Units) Source  Form Cutpoints Covariates Analyses
Overall o PE D Abnormal AGE,RACE, ULR

Electrocardio- ' - Normal PACKYR, ALR
graph (ECG) ' : DRKYR, - LLLR
, - CHOL, ' '
%BFAT,PERS,
DIFCORT,
HRTDIS

ECG: Right _ PE D Abnormal . AGE,RACE U:LR,CS,FT
Bundle Branch = Normal PACKYR, A:LR
Block (RBBB) DRKYR,

: ' - CHOL,
%BFAT,PERS,
DIFCORT,
- HRTDIS

ECG: Left PE D . Abnormal - - - -
Bundle Branch : - Normal
Block (LBBB)

ECG: Nonspecific PE D  Abnormal AGE,RACE, ULLR
ST- and T-Wave: : : Normal PACKYR, A:LR
Changes : : DRKYR,

CHOL,
%BFAT,PERS,;
DIFCORT,
HRTDIS

ECG: : - PE D Abnormal AGE,RACE, U.LRJFT

Bradycardia . - _ Normal PACKYR, A:LR,FT
o DRKYR,
CHOL,
%BFAT,PERS,
DIFCORT,
HRTDIS
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'TABLE 12-1. (Continued)

Statistical Analysis for the Cardiovascular Assessment

Dependent Variables

Variable (Units)

Data
Source

Data

Form.

~ Cutpoints

- Candidate
. Covariates

Statistical
Analyses

ECG:

Tachycardia

ECG: .
Arrhythmia

ECG: Other
Diagnoses

Diastolic
Blood
Pressure
(mm Hg)

Funduscopic
Examination

PE

PE

'PE

PE

'PE

D

D

D/C

, Abnormal
© Normal

Abnormal
Normal

Abnormal
Normal

. Abnormal:

>90
Normal;
<90

Abnormal

- ! Normal

AGE,RACE,
PACKYR,
DRKYR,
CHOL,
%BFAT,PERS,

ULR
ALR

.DIFCORT,

HRTDIS

AGE,RACE, -
PACKYR,
DRKYR,
CHOL,
%BFAT,PERS,
DIFCORT,
HRTDIS

ULR
ALR

AGE,RACE,” ULLR,GLM

PACKYR, ALR,GLM

- DRKYR,

CHOL,
%BFAT,PERS,
DIFCORT,
HRTDIS

'AGE,RACE, 'ULR,CS,FT

PACKYR,
DRKYR,
CHOL,
%BFAT,PERS,
DIFCORT,
HRTDIS

A:LR
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TABLE 12-1. (Continued)

Statistical Analysis for the Cardjovascular Assessment

Dependent Variables

Variable (Units)

Data
Source

Data
- Form

Cutpoints

- Covariates

Candidate Statistical

Analyses

Carotid Bruits

Radial Pulses

Femoral Pulses

Popliteal Pulses

Dorsalis, Pedis
~Pulses :

PE

PE

PE

-PE

PE

D .

~Abnormal
- Normal

Abnormal
Normal

Abnormal
Normal

Abnormal
Normal

Abnormal
Normal

"AGE,RACE,

"AGE,RACE, U:LR,CS,FT

PACKYR, A:LR

-~ DRKYR,
:CHOL,

%BFAT,PERS,
DIFCORT,
HRTDIS

AGE,RACE, U:LR,CS,FT

PACKYR,
DRKYR,
CHOL,
%BFAT,PERS,
DIFCORT,
HRTDIS

AR

AGE,RACE,
PACKYR,
DRKYR,
CHOL, _
%BFAT,PERS,
DIFCORT,
HRTDIS

U:LR,CS,FT
ALR

LR
PACKYR, - ALR
DRKYR,

CHOL,

%BFAT,PERS,

DIFCORT,
HRTDIS
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TABLE 12<1.  (Contintied)

Statistical Analysis for the C’ardio'va*s'clil'ar“-AssesSment

Dependent - Variables

Data ' Data o ‘Candidate ‘Statistical
Variable (Units)! ~  Source  Form Cutpoints Covariates - - Analyses

Posterior Tibial PE D ° Abnormal AGE,RACE, ULR,CSFT
Pulses - Lo -~ Normal PACKYR, A:LR
o ' DRKYR,
CHOL,
%BFAT,PERS,
DIFCORT,
HRTDIS *

Leg Pulses PE D - Abnormal AGE,RACE, ULR
) o .+ Normal PACKYR, "ALR
DRKYR, SR
CHOL, g
- %BFAT,PERS,
DIFCORT,
HRTDIS

Peripheral Pulses 'PE -~ D Abnormal ~  AGERACE, -~ ULR
L Normal PACKYR, “ALR
‘ - DRKYR, : '
CHOL,
%BFAT,PERS, -
DIFCORT,
HRTDIS

All Pulses : PE D Abnormal AGE,RACE, - ULR
: Normal PACKYR, ALR
DRKYR,
"CHOL, :
%BFAT,PERS,
DIFCORT,
HRTDIS
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TABLE 12-1. ;(Continued)

Statistical- Analysis for thé‘ Cardiovascular Assessment

" Covariates.
o _ Data - ~Data
Variable (Abbreviation) Source. - - Form - - Cutpoints. - S
Age (AGE) MIL D/C Bomn 21942
o - Born <1942 -
Race (RACE) MIL D Black
: : Non-Black
Current Cigarette Smoking: Q-SR C -~
(CSMOK) (cigarettes/day)
Lifetime Cigarette Smoking QSR - DI 0
History (PACKYR) - >0-10
{pack-years) ‘ _ >10
Current Alcohol Use Q-SR C -
(ALC) (drinks/day) - o -
Lifetime Alcohol _ Q-SR..i.- - C -
History (DRKYR) A
(drink-years)
Cholesterol - LAB ¢ -
(CHOL) (mg/dl) N
High Density LAB C --
Lipoprotein (HDL) >
(mg/dl) -
Cholesterol-HDL. LAB C -
Ratio (CHOL/HDL) :
Percent Body Fat PE D/C Obese: >25%
(%BFAT) ‘ _ Lean/Normal:
' <25%
Personality Type (PERS) Q-SR D A direction
(1985) ' B direction
Differential Cortisol LAB D/C <0.6
Response (DIFCORT) (1985) >0.6-4.0
>4.0
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TABLE 12-1. (Continued)

Statistical Analysis for the Cardievascular Exami_nat.ion

Covariates

SR Data~ .  Data

Variable (Abbreviation) 'Squrée . Form Cutpoints
Family History of Q-SR D Yes -

Heart Disease (HRTDIS) - - N.o oo
Family History of Q-SR ' D Yes

Heart Disease Before No

Age 50 (HRTDIS50) :

Abbrev-iations

Data Source:

Data Form:

Statistical Analyses:

Statistical Methods:

LAB--1987 SCRF laboratory results

LAB (1985)--1985 SCRF laboratory results
MIL--Air Force military records

PE--1987 SCRF physical exam

" Q/PE-SR--Questionnaire and phy51ea1 examination (self—reported) |

Q/PE-V--Questionnaire and physical examination (verified)
Q-SR (1985)--1985 quesuonnane (self-reported)
Q-SR--1987 questionnaire (self-reported)

C--Continuous analysis only
D--Discrete analysis only
D/C--Discrete and continuous analyses for dependent vanables,

appropriate form for analysis (either d1screte or cofitinuous)
for covariates :

. U--Unadjusted analyses

A--Adjusted analyses
L--Longitudinal analyses

CS---Chi-square contingency table test
FT--Fisher’s exact test

'~ GLM--General linear models analysis
..LR--Logistic regression analysis
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Number of Participants Excluded and With Missing Data for the
Cardiovascular Assessment

TABLE 12-2.

Yariable

Disease

Leg Pulses®?

All Pulses@

o - c ized C Diox
Variable -~ (Ranch Hands Only) _ .
Use - Minimal Maximal RanchHand  Comparison.
Verified History of Diabetes _
or 2-Hour Postprandial : B E
Glucose 200 mg/dl EXC 66 82 67 66
Pre-SEA Verified Essential
Hypertension or Heart '
| EXC 10 14 10 20 -
Pitting and Nonpitting Edema®® EXC 0 6 6 9
Corticosteroids (1985)a:< EXC 2 2 4 3
Temperature >100'F at R Co
Laboratory Examination®d EXC . .. 1 1 1 2
Positive Hepatitis B _ » o
Surface Antigene:d - EXC 3 4 5 3
Lifetime Alcohol History® €OV 6 9 9 2
Personality Type (1985)® cov 13 23 - © 26 34
Differential Cortisol o o
Response (1985)2 COov 10. 19 21 33
Dorsalis Pedis Pulses? DEP 0 1 1 0
Posterior Tibial Pulses® DEP 0 1 1 0
DEP 0 1 1 0
Peripheral Pulses® DEP 0 1 1 0
DEP 0 1 1 0

8Participants with a verified history of diabetes, 2-hour
examination, or pre-SEA verified essential hypertensio

bExclusion_frbm analyses of peripheral pulses only.
Exclusion from analyses adjusted for differential cortisol response.

dExclusion from analyses adjusted for cholesterol,

Abbreviations: COV--Covariate (missing data).
DEP--Dependent variable (missing data).

EXC--Exclusion

12:16:
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TABLE 12-3.

Analysis® of Reported/Verified Essential Hypertension

Ranch Hands - Logy (Initial Dioxin) - Unadjusted

Initial ' Percent’ - Est. Relative
Assumption Dioxin n _Y"es o Risk (95% C.1.)2 p-Value
a) Minimal Low . 110 355 1.09 (0.93,1.29) 0:300
- (n=446) Medium 224 37.1
. High 112 393
b) Maximal Low 173 30.1 1.11 (0.98,1.24) 0.098
- (n=647) Medium 320 36.6
High 154 40.3

Ranch Hands - Logy (Initial Dioxin) - Adjusted

'Adj. Relative o B Covariate

Assumption Risk (95% C1)®  ~ p-Value, Remarks

¢) Minimal 1.04 (0.87,1.24) 0.651 DRKYR (p=0.024)
(n=440) L e " %BFAT (p<0.001)

| | SRERR * HRTDIS (p=0.021)

d) Maximal O 102(090,L17)%*  0.738 INIT*DIFCORT
(n=617y o S e |  (p=0.030)

RACE (p=0.146)
PACKYR (p=0.074)
_ 'DRKYR (p=0.013)
%BFAT (p<0.001)
HRTDIS (p<0.001)

aRclatwc risk for a twofold increase in dioxin.
**Logy (initial dioxin)- by covariate interaction (0.01<p<0.03); adjusted relanve risk, conﬁdence interval, and
p-value derived from a fnodel fitted after deletion of this intéraction. . -
Note: - Minimal--Low: 52-93 ppt; Medium: >93-292 ppt; High: >292 ppt.
‘ M_gmmgl --Low: 25-56.9 ppt; Medium: »56.9-218 ppt; High: >218 ppt.
T INIT: Logz (initial dioxin). _
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TABLE 12-3. (Continued)

Analysis of Reported/Verified Essential Hypertension

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

Peréent Yes/(n)

1.03 (0.86,1.24)

__Current Dioxin ' _
Time Est. Relative
Assumption (Yrs.) Low  Medium High Risk (95% C.1.)2 p-Value
‘&) Minimal . | 0.288b
(n=446) <18.6 322 354 - 435 1.20 (0.92,1.56) 0.171¢
‘ (59) (113) (46‘)‘ .
>18.6 347 40.9 359  1.00 (0.80,1.25) 0.979¢
(49) (115) (64) |
f) Maximal o | S 0.530b
(n=647) - <18.6 34.0 329 39,7 1.14 (0.95,1.37) 0.153¢
‘ _ (103) (167) (68). ‘
>18.6 279 - 396 391  1.05(0.89,1.25) 0.532¢
(68) (154) - (87 - ' o
Ranch Hands - L'ogzk (Current Dioxin) and Time - Adjusted
Time . -Adj. Relative . _ Covariate |
Assumption. _ (Yrs.) Risk (95% C.1.)a p-Value Remarks
g) Minimal . 0.202b DRKYR (p=0.018)
(n=428) - g18.6 1.20 (0.90,1.60) 0.220¢ %BFAT (p<0.001)
‘ - >18.6 0.94 (0.74,1.19) 0.600¢ DIFCORT (p=0.098)
- : HRTDIS (p=0.015)
h) Maximal 0.506> AGE (p=0.098)
(n=638) s186 1,13 (0.92,1.38) . 0.260°"- . . RACE (p=0.138)
>18.6 0.763¢€ PACKYR (p=0.113)

DRKYR (p=0.034)

%BFAT (p<0.001) -
HRTDIS (p=0.001)

8Relative risk for a twofold increase in dioxin. *
bTest of significance for homogeneity of relative risks (current dioxin continuous, time categorized).

CTest of significagice for relative risk equgl 19,1 (current dioxin continuous, time categorized),
Note: - Minimal--lyow: >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 12-3. (Continued)

Analysis of Reported/Verified Essential Hypertension

i) Ranch Hands and 'Com';parisons by Current,DiOxin Category - Unadjusted

Current

Dioxin Percent ~ Est Relative

Category n Yes Contrast Risk (95% C.L) _p-Value:
Background 703 327 Al Categories 0.043
Unknown 320 281  Unknownvs.Background 0380 (0.60,1.08) 0.142°
Low . 177 379 Low vs. Background- 1.25 (0.89,1.76) - - 0,197
High 155 394  High vs. Background 1.33 (0.93,1.91) 0.115
Total . =~ 1,355

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

Current o o
Dioxin ' Adj. Relative ‘Covariate
Category n Contrast: Rigk (95% C.L1.y -~ p-Value ¢ “Remarks
Background . 696 All ‘Categories 0.125%% . DXCAT*AGE

co : . Ceoe : o . (p=0.029) '
Unknown 315 Unknown vs, Background ~ 0.90 (0.66,1.23)** 0.525**  DRKYR (p=0.068)
Low 173 Low vs, Background 1.26 (0.87,1.82)** 0218%*  CHOL (p<0.001)
High - ‘150 - High vs. Background 145 (0.98,2.15)** 0.065**  %BFAT (p<0.001)

o c : B HRTDIS (p-O 0843

Total 1,334

**Categonzed current dloxm~by covariate mteracuon (0 01<p<0 05), adJusted relative risk, confxdence mterval and
p-value derived from e model fitted aftet deleuon of this mteractzon ‘
Note:  Background (Comparisons) Current Dioxin <10 ppt.
Unknown (Ranch Hands): Currént:Dioxin <10 ppt.
Low (Ranch Hands): 15 ppt < Current Dioxin <33.3 ppt.
High (Ranch Hands): Current Dioxin >33.3 ppt. :
DXCAT: Categorized current dioxin.
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percentages of Ranch Hands in the maximal cohort with essential hypertension were 30.1,
36.6, and 40.3 percent for the low, medium, and high initial dioxin categories.

After adjusting for covariate information, the minimal analysis of essential hypertension
remained nonsignificant (Table 12-3 [c}: p=0.651). Based on the maximal assumption, the
adjusted analysis detected a significant interaction between initial dioxin and differential
cortisol response (Table 12-3 [d]: $=0.030). Appendix Table K-1 presents stratified
analyses for each differential cortisol-response stratum.

The stratified analyses displayed a nonsignificant positive association between
essential hypertension and initial dioxin for Ranch Hands with a differential cortisol response
of 0.6 pg/dl or less (Appendix Table K-1: Adj. RR=1.17, p=0.157) and nonsignificant negative
associations for Ranch Hands with higher levels of differential cortisol response (>0.6-4.0
Hg/dl: Adj. RR=0.95, p=0.645; >4.0 pg/dl: Adj. RR=0.90, p=0.459).

After deletion of the interaction from the model and adjustment for race, lifetime
cigarette smoking history, lifetime alcohol history, percent body fat, differential cortisol, and
family history of heart disease, the maximal adjusted analysis of essential hypertension did
not detect a significant association with initial dioxin (Table 12-3 [d): p=0.738).

Results of Analyses Without Adjustment for Percent Body Fat. Further analyses were,

- done excluding percent body fat (and/or cholesterol for subsequent variables) from the model. -
Percent body fat was significantly associated with initial dioxin. (See Chapter 6 for a
discussion of percent body fat treated as a dependent variable or Chapter 10 for a discussion
of cholesterol treated as a dependent variable.) Therefore, the association between initial
dioxin and essential hypertension in the maximal cohort was evaluated in the context of two
models: one with percent body fat and appropriate covariates in the model and the other
identical except that it excluded percent body fat. The first model was discussed above; the
discussion of the second follows.

The deletion of percent body fat from the model under the maximal assumption caused
the interaction between initial dioxin and differential cortisol to become nonsignificant. The
results of the model without adjustment for percent body fat concurred with those. of the
model after the deletion of the initial dioxin-by-differential cortisol response interaction
(Appendix Table K-2). ' ' . N

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

The association between current dioxin and essential hypertension did not differ
significantly between time since tour strata based on the minimal and maximal assumptions
of the unadjusted and adjusted analyses (Table 12-3 [e-h]: p>0.15 for all analyses).

Results of Analyses Without Adjustment for Percent Body Fat. After percent body fat
was removed from' the maximal adjusted model, there was a significant positive association
between current dioxin and essential hypertension for Ranch Hands with later tours
(Appendix Table K-2: Adj. RR=1.25, p=0.023).
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Model 3: Ranch Hands and Comparisons by Current Dioxin Category

The unadjusted analysis detected a significant overall difference in the 1nc1dencc of
essential hypertension among the four current dioxin categories (Table 12-3 [i]: p=0.043).
The relative frequencies of essential hypertension for the background, unknown, low, and high
current dipxin categories were 32.7, 28.1, 37.9, and 39.4 percent, The percentages were
higher, but not significantly, for Ranch Hands in the low and hlgh categones than for the
Compansons in the background category. .

The adjusted analysis of essennal hypcrtcns‘ion detected a significant interaction
between categorized current dioxin and age (Table 12-3 [jl: p=0.029). To examine this
interaction, the associations between categorized current dioxin and essential hypertension
were analyzcd separately for younger and older participants (Appendix Table K-1). For
participants born in or after 1942, the incidence of essentia] hypertension differed significantly
among the four current dioxin categories (p=0. 021).  The percentages of essential
hypertension were 24.4, 15.3, 32.9, and 36.9 percent for the background, unknown, low, and
high categories. The low versus background and high versus background contrasts were
marginally significant with the Ranch Hands having a higher risk of essential hypertension -
than the Comparisons (low versus background: - Adj, RR=1.66, 95% C.L:. [0.94,2 93],
p=0.078; high versus background: Adj. RR=1.56, 95% CI [0 95 2.56], p=0. 082)

The adjusted analysis of the older partlclpants did not detect any significant differences
among the relative frequencies of essential hypertcnsmn of the four current d10x1n categoncs
(Append1x Table K-1: p—O 089). . . .

After deletion of the categonzed current dioxin-by-age interaction from the model and
adjustmg for age, lifetime alcohol history, cholesterol, percent body fat,-and family history of
heart disease, the analysis of essential hypertension did not detect a significant-overall
difference among the four current. dloxm categories (Table 12 3 U] p=0.125). However, the
contrast of the high versus background categories was margmally significant (Adj. RR=1.45,
95% C.I: [0.99,2.17], p=0.065) with the Ranch Hands having a h1gher risk of essential
hypertensmn than the Compansons

Results of Analyses Wnthout AdJustment for Cholesterol and Percent Body Fat. After
removing cholesterol and percent body fat from the' modél, the interaction between

categorized current dioxin and age was no longer significant (p=0.055). The analys1s' of the

model without adjustment for cholesterol and percent body fat displayed a significant overall
contrast of the four current dioxin categories (Appendix Table K-2: p=0.002). The contrast of
the Ranch Hands in the unknown category: versus the:Comparisons in the background:
category became marginally significant (Adj. RR=0.78,95% C.L; [0.58,1.04], p=0,094) with
the Ranch Hands having a lower risk of essential hypertension than the Comparisons. .In
contrast, the increased risk of essentlal hypertcnsmn for Ranch Hands. in the high current -.‘ :
dioxin category relative to the Comparisons in' the hackground category became;srgmﬁcant :
(Adj RR=1 70, 95% ClL: [1.17, 2.49], p=0. 006) . _
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Reported Heart Disease (Excluding Essential Hypertension)

Model 1: Ranch Hands - Log, (Initial Dioxin) o _ .

- In the unadjusted analysis, the percentage of Ranch Hands who reported having heart
disease was not associated significantly with initial dioxin in the minimal cohort (Table 12-4
{a]: p=0.149). However, based on the maximal assumption, there was a significant negative
association between initial dioxin and reported heart disease (Table 12-4 [b): Est. RR=0.85,
p=0.007). The percentages of reported heart disease were 45.7, 39.7, and 27.9 percent for the
low, medium, and high initial dioxin categories. B

After adjusting for covariate information, the minimal analysis detected a significant
interaction between initial dioxin and race (Table 12-4 [¢]: p=0.017). Stratified analyses
displayed a significant negative association between initial dioxin and reported heart disease
for the Black stratum (Appendix Table K-1: Adj. RR=0.27, p=0.036) and a nonsignificant
association for the non-Black stratum (Adj. RR=0.99; p=0.879). The percentages of Ranch
Hands in the Black stratum who reported having heart disease were 70.0, 46.2, and 33.3
percent for the low, medium, and high initial dioxin categories. -This interaction may have
been affected by the sparse number of Black Ranch Hands in the analysis. Reported heart
disease was not associated significantly with initial dioxin after deletion of the interaction

- with race from the model (Table 12-4 [¢]: p=0.505). . '

E After adjusting for age, race, lifetime cigarette smoking history, and family history of
heart disease, the negative association between initial dioxin and reported heart disease = -
became marginally significant in the maximal cohort (Table 12-4 (d]: Adj. RR=0.88, p=0.052).

Model 2: Ranch Hands - Logg {Current Diaxi_n) and Time

 In the unadjusted analysis of reported heart disease, the interaction between current -
dioxin arid time since tour was not significant under either the minimal or the maximal
assumption (Table 12-4 [e] and [f]: p=0:926 and p=0.779). However, based on the maximal

assumption, there was a marginally significant negative association between current dioxin
and reported heart disease for Ranch Hands with later tours (Table 12-4 {f]: Est. RR=0.84,
p=0.065) and a significant negative association for Ranch Hands with early tours (Est.
RR=0.81, p=0.015). The percentages of Ranch Hands. who reported having heart disease for
the 18.6 years or less time stratum of the maximal cohort decreased as current dioxin:
increased (low, 43.7%; medium, 35,9%; high, 26.5%), The percentages. decreased. similarly for
_ the time over 18.6 years stratum (low, 54.4%; medium, 42.2%; high, 27.6%). . S

The adjustment for age, race, lifetime cigarette smoking history, and family history of -
heart disease did ‘not change the nonsignificant relationship between current dioxin ‘and time
since tour in either the minimal or the maximal ¢ohort (Table 12-4'[g] and [h]: p=0.867 and
p=0.670)." However, under the' maximal assumption, the association between current dioxin
and reportéd-heart disease became nonsignificant for'Ranch Hands With late tours (Table
12-4[h]: Adj. RR=0.89, p=0.252) and marginally significafit for Ranch Hands with early tours
(Adj. RR=0.84, p=0.060). ' A - o
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"TABLE 12-4.

Analysis of Reported Heart Disease (Excluding Essential Hypertension)

Ranch Hands - Logs (Initial Dioﬁin) - Unadjusted . -

: Initial Percent - Est. Relative
Assumption Dioxin n Yes - - Risk (95% C_.I.)a p-Value
a) Minimal ~Low 110 42.7 . 0.88 (0.74,1.05) . 0.149
(n-446) Mediuom - 224 34.8 .
High 112 29.5 |
b) Maximal .Low | 173 45.7 . 0.85.(0.75,6.96) .0.007
(n=647) Medium 320 39.7 N
High 154 279
Ranch Hands - Logy (Initial Dioxin) - Adjusted
Adj. Relative o Covariate
Assumption ~ Risk (95% C.1.)2 ~p-Value - Remarks
¢) Minimal 0.94 (0.79,1.13)** 0.505%* INIT*RACE (p=0.017)
(n=446) AGE_(p=0.009) .
PACKYR (p=0.093)
S I_-I_RTDIS (p=0.103)
d) Maximal 0:88.(0.78,1.00) 0,052 AGE (p=0.002) *
- o RACE (p=0.026)

(n=647)

PACKYR (p=0.142)
HRTDIS (p=0, 075)

8Relative risk for a twofold increase in dioxin, '
**Logy (initial dioxin)-by-covariate interaction (0.01<p<0.05); adjusted relative risk, confidence interval, and 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. ...
M_amgl -Low: 25-56.9 ppt; Mednum »56. 9-218 ppt ngh >218 PPt
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TABLE 12-4. (Continued)

‘Analysis of Reported Heart. Disease (Excluding Essential Hypertension)

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

Percent Yes/(n)

: — Current Dioxin
Time ' - : Est. Relative
Assumption (Yrs.) _Low Medium High | Risk (95% C.1)a p-VYalue
e) Minimal : - ST - 0‘.926b
(n=446) <18.6 407 - 319 = 283 - 0.86 (0.65,1.14) 0.297¢
' ' (59) (113) . (46) '
>18.6 46.9 36.5 313 0.88 (0.70,1.10) 0.261¢
(49) (115) (64)
f) Maximal A - g 07790
(n=647) <18.6 43.7 35.9 26.5 0.84 (0.69,1.01) 0.065¢
o ((103)  (167).  (68). '
>18.6 - 54.4 422 276 - 0.81 (0.68,0.96) - 0.015¢
(68) (154 (87) _ - .- .
| Ranch Hands - Logz (C-ﬁffént Dioxin) and Time . Adjusted
Tiri_lé Adj. Relative -~ Covariate
Assumption . (Yrs.) Ris.k (95,%.(:_'1')& ___ Dp-Value _ Remarks
g) Minimal | 0 08675 - AGE (p=0.026) -
(n=446) <18.6 0.96 (0.72,1.28) - = 0.788¢ . RACE (p=0.042)
. >18.6 0.93.(0.73,1.18) - 0560 . PACKYR (p=0.088)
‘ _ - HRTDIS (p=0.083)
h) Maximal | - 0670  AGE (p=0.006)
(n=647) <18.6 0.89 (0.73,1.08) - 0.252¢ - RACE (p=0.030)

>18.6 0.84 (0.71,1.01) . 0.060¢ PACKYR (p=0.111)
| - HRTDIS (p=0.080)

#Relative 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: >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 12-4, (Continued)-

‘Analysis of Reported Heart .Dis'ea'se (Excluding-Essentiai Hypertension) -

i) Ranch Hands and Cbmparisons by Current Dioxin Category - Uliadjusted

Current : : . :
Dioxin . Percent .. Est, Relative
Category n Yes Contrast ' Risk (95% C.L) p-Value
Background 703 . 381  All Categories . . . 0.003
Unknown 320 447 Unknown vs. Background 1.31(1.00,1.71) V o 0.047
Low 177 373 . Low vs. Background 0.97 (0.69,1.36) _ 0.838
High - 155 271  High vs. Background - 0.60(041,0.89) 0.010
Total 1,355

J) Ranch Hands and Comparisons by Current Dioxin Category - Adjusted
Current - : s S :
Dioxin : Adj. Relative Covariate
Category n . Contrast : Risk (95% C.l)  p-Value Remarks
Background - 703 All Categories! - 0024 " AGE (p<0.001)

. . 3 . . S RACE (p=0.138)

Unknown 320 Unknown vs. Background  1.30 (0.99,1.71) 0.055 o . '
Low 177 - Lowvs. Background 0.98 (0,70,1.38) 0916
High 155 High vs. Background _ 0.69 (0.47,1.02) 0.062
Total 17355 |

Note:  Background (Comparisons); Cutrent Dioxin <10 ppt..
Unknown (Ranch Hands): Current Dioxin £10ppt. = -
Low (Ranch Hands): 15 ppt < Current Dioxin £33.3 ppt.
High (Rench Hands): Current Dioxin »33.3 ppt. o
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Model 3: Ranch Hands and Comparisons by Current Dioxin Category

The incidence of reported heart disease differed significantly among the four current
dioxin categories in the unadjusted analysis (Table 12-4 [i]: p=0.003). Ranch Hands in the -
unknown category had a significantly higher incidence of reported heart disease than the
Comparisons in the background category (Est. RR=1.31, 95% C.I.: [1.00,1.71], p=0.047). In
contrast, the Ranch Hands in the high current dioxin category had a significantly lower
incidence of reported heart disease than the Comparisons (Est. RR=0.60, 95% C.L:
[0.41,0.89], p=0.010). The percentages of participants who reported having heart disease
were 38.1, 44.7, 37.3, and 27.1 percent for the background, unknown, low, and high current
dioxin categories. L ' _

After adjusting for age and race, the overall contrast of the four current dioxin categories
remained significant (Table 12-4 [j]: p=0.024). However, the contrasts of the unknown
versus background category and the high versus background category became only marginally
significant (unknown versus background: Adj. RR=1.30, 95% C.L: [0.99,1.71], p=0.055; high
versus background: Adj. RR=0.69, 95% C.I.: [0.47,1.02], p=0.062).

Verified Heart Disease (Excluding Essential Hypertension)

The results of the analyses of verified heart disease were nearly identical to those of the
‘analyses of reported heart disease, since only three of the reported cases of heart disease of
the assayed participants were not verified (one Comparison and two Ranch Hands).

- Model I: Ranch Hands - Logy (Initial Dioxin)

Under the minimal assumption, the unadjusted analysis detected a nonsignificant
negative association between initial dioxin and verified history of heart disease (excluding
essential hypertension) (Table 12-5 [a):  p=0.138). ‘However, based on the maximal
assumption, there was a significant negative relationship between initial dioxin and the
incidence of verified heart disease (Table 12-5 [b]: Est. RR=0.84, p=0.006). The relative
frequencies of verified heart disease decreased steadily for increasing levels of initial dioxin in
the maximal cohort (low, 45.7%; medium, 39.7%; high, 27.3%).

The adjusted minimal analysis of verified heart disease (excluding essential
hypertension) revealed a significant interaction between initial dioxin and race (Table 12-5
[c]: p=0.014). The stratified analyses displayed a significant negative association between
initial dioxin and verified heart disease for the Black stratum (Appendix Table K-1: Adj.
RR=0.27, p=0.032) and a nonsignificant negative association for the non-Black stratum (Ad;.
RR=0.99, p=0.920). The relative frequencies of verified heart disease in both Black and non-
Black Ranch Hands decreased with increasing levels of initial dioxin (Black: - low, 70%:;
medium, 46.2%; high, 33.3%; non-Black: low, 40.0%; medium, 33.7%; high, 29.4%).

After deletion of the initial dioxin-by-race interaction from the adjusted minimal model,
the negative association between initial dioxin and the incidence of verified heart disease was
not significant (Table 12-5 [¢]): p=0.532). Similar to unadjusted results, the maximal
adjusted analysis of verified heart disease also displayed a significant negative relationship
with initial dioxin (Table 12-5 [d]: Adj. RR=0.88, p=0.044).
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TABLE 12.5.

Analysis of Verified Heart Disease (Excluding Essential Hypertension)

Ranch Hands ~ Logs (Initial Dioxin) - Unadjusted

Initial Percent - Est. Relative
Assumption Dioxin n Yes Risk (95% C.I1)  p-Value
a) Minimal Low 110 427 0.88 (0.74,1.04) 0.138
(n=446) Medium 224 344
. High 112 29.5
b) Maximal - Low 173 457  0.84(0.75,0.95) 0.006
(n=647) Medium = 320 . 39.7 ‘
High 154 27.3
Ranch Hands - Logs .(Initiél Dioxin) - Adjusted
Adj. Relative - | Covariate -
Assumption Risk (95% C.1.)& p-Value Remarks
¢) Minimal 0.95'(0.79,1.13)** 0.532%* INIT*RACE (p=0.014)
(n=446) |  AGE (p=0.002)
PACKYR (p=0.097)
d) Maximal - 0.88 (0.78,1.00) 10,044 AGE (p=0.001)
(n=647) RACE (p=0.021)

ARelative risk for a twofold increase in dioxin.
**Logg (initial dioxin)-by-covariate interaction (0.01<p<0.05); adJusted relative nsk confidence interval, and p- vnlue
derived from a 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; Medium: >56.9-218 ppt; High: >218 ppt.
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' TABLE 12-5. (Continued)

Analysis of Verified Heart Disease: (Excluding Essential Hypertension)

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

Percent Yes/(n)
Current Dioxin -
Time ' Est. Relative

Assumption (Yrs.) Low .- Medium - High Risk (95% C.1.)2 -p-Value
¢) Minimal | R 0.944b
(n=446) <18.6 40.7 319 ..283 - 0.86(0.65,1.14) 0.297¢
o (39 (113)  (46) _ '
>18.6 46.9 357 31.3 0.87 (0.69,1.10) 0.250¢
- (49) (115) (64)
f) Maximal I - . L 0.740b
(n=647) <18.6 43.7 359 26.5 0.84 (0.69,1.01) 0.065¢
_ (103) (167) (68) _
>18.6 544 422 26.4 - 0.80 (0.68,0.95) 0.013¢
(68) (154) (87)
Ranch Hands - Log, (Current Dioxin) and Time - Adjusted
_ Time Adj. Relative S . Covariate
Assumption . (¥rs.).  Risk (95% C.1.)a p-Value Remarks
g) Minimal - 0852 AGE (p=0.019)
(n=446) <186  097(072,129) 0811 - RACE (p=0.038)
CL >18.6 093 (0.73,1.19) . 05671 . PACKYR (p=0.101)
o - HRTDIS (p=0.124) -
h) Maximal 0.628b AGE (p=0.002).
(n=647) <18.6 0.90 (0.74,1.09) 0.267¢. - RACE (p=0.030)
: >18.6 0.84 (0.70,1.00) 0.056¢ PACKYR (p=0.120)

#Relative risk for a twofold increass in dioxin. _ :
bTest of significance for homogeneity of relative tisks (current djoxin continuous, time categorized).

©Test of significance for relativ_é risk equal to 1 (current dioxin continuous, time categorized).
- Note:  Minjmg]--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 PRt
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TABLE 12-5. (Continued)

‘Analysis of Verified Heart Disease (Excluding Essential Hypertensién) _

" i) Ranch Hands and C_or’np'ai'isonsl_ by Current Dioxin Category - Unadjusted

Current : : .

Dioxin : Percent S Lo Est. Relative - . :
Category n Yes Contrast .-~ Risk (95% C.1) ... p-Valee . -
Background 703 380 - All Categories SR 0.002.
Unknown 320 | 444 Unknown vé. Background 1.30 (1.00,1.70) 0.053

Low 177 373 Low vs. Background 0.97 (0.69,1.36) 0.865

High ' 155 26,5 . High vs, Background 0,59 (0.40,0.87) 0007 -
Total 1,355 o |

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

Current _ . : o ' . :
Dioxin Adj. Relative - - Covariate
Category n Contrast ‘ Risk (95% C.1.) p-Value Remarks
Background 703 All Categories =~ _ 0.021 AGE (p<0.001)

: . : ; i ' b RACE (p=0.128)
Unknown 320 . Unknown vs, Background 1,29 (0.99,1.70) . 0.062 - S
Low 177 =  Lowvs. Background . -, 0.99 (0.70,1.39) . 0.945
High "~ 155  High vs. Background 0.67 (0.45,1.00) 0.049

Total 1,355 -

Note:"  Background (Comparisons): ‘Current Dioxin <10 ppt.
- Unknown (Ranch Hands): Current Dioxin 10 ppt. -
Low (Ranch Hands): 15 ppt < Current Dioxin £33.3 ppt,
High (Ranch Hands): Current Dioxin >33.3 ppt.
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Model 2: Ranch Hands - Logy (Current Dioxin) and Time

Consistent with the initial dioxin analyses, the unadjusted minimal analysis of verified
heart disease displayed a nonsignificant interaction between current dioxin and time since
tour (Table 12-5 [e]: p=0.944) as well as nonsignificant negative associations with current
dioxin within the two time strata. Under the maximal assumption, the associations between
current dioxin.and the incidence of verified heart disease also did not differ between the time
strata (Table 12-5 [f]: p=0.740). However, in the maximal cohort, there was a marginally
significant negative association between current dioxin and verified heart disease for Ranch
Hands with 18.6 years or less since tour (Adj. RR=0.84, p=0.065) and a significant negative
association for-Ranch Hands with greater than 18.6 years since tour (Adj. RR=0.80,

- p=0.013). The relative frequencies of Ranch Hands in the maximal cohort with verified heart
disease decreased for increasing levels of current dioxin in both time strata (<18.6: low, =
43.7%; medium, 35.9%; high, 26.5%; >18.6: low, 54.4%; medinm, 42.2%; high, 26.4%).

The adjustment for covariate information did not alter the lack of significance of the
minimal analysis of the verified incidence of heart disease with current dioxin and time since
tour (Table 12-5 [g]: p>0.55 for the interaction and time-specific analyses). After the
inclusion of age, race, and lifetime cigarette smoking in the maximal analysis, the interaction
between current dioxin and time remained nonsignificant (Table 12-5.[h]: p=0.628). The
negative association between current dioxin and verified heart disease became nonsignificant
for Ranch Hands with later tours (p=0.267) and marginally significant for Ranch Hands with
early tours (Adj. RR=0.84, p=0.056). o

Model 3: Ranch Hands and Comparisons by Current Dioxin Category

The unadjusted analysis of the verified incidence of heart disease detected a highly
significant difference among the four current dioxin categories (Table 12-5 [i]: p=0.002).
Ranch Hands in the unknown current dioxin category had a ‘marginally significant increased
risk of verified heart disease over the Comparisons in the background category (Adj. '
RR=1.30, 95% C.I.: [1.00,1.70}, p=0.053), while the Ranch Hands in the high category had a
significantly lower risk than the Comparisons in the background category (Adj. RR=0.59, 95%
C.L: [0.40,0.87], p=0.007). The relative frequencies of verified heart disease for the
participants in the background, unknown, low, and high current dioxin categories were 38.0,
44.4, 37.3, and 26.5 percent. : R :

After adjusting for age and race in the analysis of verified heart disease, the o
simultaneous contrast of the four current dioxin categories remained significant (Table 12-5.
[iJ: p=0.021). Also, similar to the unadjusted analysis, the Ranch Hands in the unknown
category had a marginally higher verified incidence of heart disease than the Comparisons in
the background category (Adj. RR=1.29, 95% C.L: [0.99,1.70], p=0.062). The Ranch Hands
in the high current dioxin category had a significantly lower incidence of heart disease than
the Comparisons in the background current dioxin category (Adj. RR=0.67, 95% C.I:
[0.45,1.00], p=0.049). : .

Reported/Verified Myocardial Ihfarctitl)n' '

The frequencies of participants with self-reported and medically verified histories of. .
myocardial infarction were equivalent; therefore, these two endpoints were analyzed as a
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single variable: reported/verified myocardi'al infarction. This variable will be referred to as
myocardial infarction.

The primary analyses for myocardial infarction excluded diabetics. However, additional
analyses (unadjusted and adjusted for age) were done based on diabetics only. Appendix
Table K-4 details the results of these analyses. The results for the initial dioxin analyses and
for the current dioxin and time since tour analyses were not significant for diabetics. The
unadjusted categorized current dioxin analysis showed a marginally significant increased risk
of myocardial infarction for diabetic Ranch Hands in the low current dioxin category relative to
diabetic Comparisons in the background category (Est. RR=3.33, 95% C.I.: [0.79,13.81],
p=0.097), but this contrast became nonsignificant after adjustment for age (Adj. RR=2.36,
95% C.L: [0.52,10.52], p=0.263). The incidences of myocardial infarction based on diabetics
only were 9.8, 5.3, 26.7, and 6.5 percent for the background, unknown low and high current
dioxin categones

The followmg d1$cuss1on of the myocardial infarction analyses is based on part1¢1pants
who were not classified as d1abet1c

Model 1: Ranch Hands - Loga (Initial Dioxin)

The unadjusted and adjusted analyses of myocardial infarction did not reveal a
significant association with initial dioxin under either the mlmmal or the maximal assumption
(Table 12-6 [a-d): p>0 15 for all analyses)

Model 2;: Ranch Hands - Logg { Current Dwxm) and Time

" The unadjusted analysis of myocardial infarction with current dioxin and tlme since tour
did not exhibit any significant results under either assumption (Table 12-6 [¢] and [f]:
p>0.30 for each interaction and time-specific analysis)..

~ The adjustment for covariate information did not alter the lack of significance of the
current dioxin-by-time since tour interaction in the minimal analysis (Table 12-6 [g]:

- p=0.705). After adjustment for age, lifétime alcohol history, and cholesterol, the association

between current dioxin and the incidence of myocardial infarction did not differ significantly
between time strata under the maximal assumption (Table 12-6 [h]: p=0.159). However, for
the maximal cohort, there was a marginally significant positive association between current
dioxin and myocardial infarction for Ranch Hands with later tours (Table 12-6 [h]: Adj.
RR=1.63, p=0.058). The percentages of Ranch Hands with myocardial infarction for this time
stratum of the maximal cohort were 1.0, 4.8, and 2.9 percent for low, medlum and high current
dioxin. -

" Model 3: Ranch Hands and Comparisons by Current Dioxin Category :

In the unadjusted analysis of myocardial infarction, the overall contrast of the four
current dioxin categories was marginally significant (Table 12-6 [i]: p=0.083). The relative
frequencies of myocardial infarction for the background unknown, low, and high categories
were 4. 6 2 8 7. 3 and 2 6 percent.
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TABLE 12.6.

Analysis of Reported/Verified Myocardial Infarction

__Rianch Hands - Logy (Initial Dioxin) - Unadjusted

o Initial  Percent  Est. Relative _ )
Assumption Dioxin n__._Yes ' Risk(95% CL)® p-Value
a) Minimal Low =~ 110 55 = 091062132 = 0609

(n=446) Medium -~ 224 6.3 : ' : ‘
High 112 2.7
b) Maximal Low 173 23 113 (0.86,1.48) 0380
(n=647) . Medium 320 - 6.6 S S
High 154 2.0
Ranch Hands - Log2 (Imtlal Dloxm) Ad_lusted
- Adj Relatlvc | S ICovari'até.-
Assumption Risk (95% C.1.)3 p-Value Remarks
¢) Minimal 105 (0.71,1.55) 0807  AGE (p<0.001)

(n=440)

d) Maximal
(n=634)

" DRKYR (p=0.041)

124 (093,1.66)  0.154 " AGE (p<0.001)
|  DRKYR (p=0.026)
. ‘CHOL (p=0.061)

8Relative nsk for a twofold mcrease in dioxin. -
Note: - Minimal--Low: 52-93 ppt; Medium: 393-292: ppt;- H:gh >292 : ppt.

Maximal--Low:. 25-56.9 ppt; Medlum >56.9.218 ppt: ngh >218 ppt.
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- TABLE 12-6. (Continued)

Analysis of Reported/Verified Myocardial Infarction

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

~ Percent Yes/(n)
. Current Dioxin

“Time

' Est. Relative _
Assumption (Yrs.) Low Medium High  Risk (95% C.I1)2 p-Value
e) Minimal C c | 0.862b

(n=446) <186 - 5.1 53 22 -.0.90(0.48,1.70) 0.746C
(59) (113) . (46)
>18.6 6.1 7.0 3.1 0.84 (0.51,1.39) 0.491¢
' (49) (115) (64)
f) Maximal = I | ' 0.332b
(n=647)  <18.6 1.0 48 2.9 1.25 (0.80,1.96) 0.329¢
S (103) - (167) (68) '

>186 59 71 23 0.94 (0.65,1.35) 0.731¢
68)  (154) (87 | - o

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

S - Time Adj. Relative Covariate
_ Assumption (Yrs.) - Risk (95% C.1.)2 p-Value - Remarks
'g) Minimal R 705D 'AGE (p<0.001)
(n=440) <18.6 1.23 (0.62,2.44) - 0.554¢ « DRKYR (p=0.038)
- >18.6 1.05 (0.64,1.72) ©~ ~ 0.859¢
h) Maximal | - 0.159b AGE (p<0.001)
(n=634) <18.6 1.63 (0.98,2.69) 0.058¢ DRKYR (p=0.021)

>18.6 1.04 (0.70,1.53) 0.855¢ CHOL (p=0.056)

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 (cutrent 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; Medium: »9.01-33.3 ppt; High: >33.3 ppt.
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TABLE 12-6. (Continued)

Analysis of Reported/Verified Myocardial Infarction

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

Current

Dioxin Percent  Est. Relative

Category n Yes Contrast Risk (95% C.1.) p-Value
Background 703 4.6 All Categories 0.083 .
Unknown 320 28  Unknownvs.Background 061 (0.29,1.29) 0.193
Low 177 73 Low vs. Background 1.66 (0.85,3.24) 0.135
High 155 2.6 High vs. Background © 0.56 (0.19,1.59) 0.274
Total 1,355

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

Current ‘

Dioxin Adj. Relative Covariate

Category n Contrast Risk (95% C.1) p-Valoe Remarks

Background 667 All Categories i DXCAT*DIFCORT
' , (p=0.005)

Unknown 303 Unknown vs. Background ok Mk AGE (p<0.001)

Low 174 Low vs, Background W bl PACKYR (p=0.003)

High 150 High vs. Background ok o

Total 1,294 |

¥w**Categorized current dioxin-by-covariate interaction (ps0.01);

not presented.

Note:  Background (Comparisons); Current Dioxin <10 ppt.
Unknown (Ranch Hands): Current Dioxin 10 PPL.
Low (Ranch Hands): 15 ppt < Current Dioxin €33.3 ppt.
High (Ranch Hands): Current Dioxin »33.3 PPt

1+ 12434 |
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The adjusted analysis of myocardial infarction detected a significant interaction between
categorized current dioxin and differential cortisol response (Table 12-6 [j]: p=0.005).
Appendix Table K-1 presents stratified analyses for each of three specified levels of
differential cortisol response. For participants with a differential cortisol response of 0.6 pg/dl
_ or less, the incidence of myocardial infarction differed significantly among the four current
dioxin categories (Appendix Table K-1: p<0.001). The percentages of participants with
myocardial infarction for the background, unknown, and low current dioxin categories were
3.0, 3.2, and 14.8 percent. There were no myocardial infarctions in the high category;
therefore, the relative risk and confidence interval are not given for the high versus
background category contrast. The contrast of the Ranch Hands in the low category versus
the Comparisons in the background category displayed a significantly higher risk of
myocardial infarction for the Ranch Hands (Adj. RR=6.43, 95% C.L: [2.21,18.68], p=0.001).

The overall categorized current dioxin effect was not significant for participants with a
differential cortisol response between 0.6 and 4.0 pg/dl (Appendix Table K-1: p=0.721) or
greater than 4.0 ug/dl (p=0.364). The percentages of participants in the moderate differential
cortisol-response stratum with myocardial infarction were 4.4, 2.0, 3.2, and 1.6 percent for the
background, unknown, low, and high current dioxin categories. In contrast, the corresponding
percentages for the high differential cortisol stratum were 7.4, 3.7, 2.0, and 5.9 percent. For
the low and moderate strata, the participants in the high category had the lowest incidence of
myocardial infarction within their respective strata. However, in the high differential cortisol-
response. stratum, participants in the high current dioxin category had the highest incidence of
myocardial infarction of the Ranch Hands in this stratum. '

Physical Examination: Central Cardiac Function Variables
- Systdlic Blood Pressure (Continnous)

Model 1: Ranch Hands - Log) (Initial Dioxin)

The unadjusted analyses of systolic blood pressure in continuous form did not detect a
significant association with initial dioxin for the minimal and the maximal cohorts (Table 12-7
fa] and [b]: p=0.732 and p=0.220). ' '

The adjusted minimal analysis revealed significant interactions between initial dioxin
and age and between initial dioxin and lifetime cigarette smoking history (Table 12-7 [c]:
p=0.009 and p=0.024). Appendix Table K-1 presents stratified analyses for each age and
lifetime cigarette smoking history combination strata (i.e., born>1942, 0 pack-years;
born>1942, >0-10 pack-years; etc.). : o '

Only the stratum of younger Ranch Hands who were heavy smokers (>10 pack-years)
displayed a significant association between initial dioxin and systolic blood pressure
(p=0.014). In this stratum, the adjusted mean systolic blood pressure values became lower
as initial dioxin increased (low, 135.59 mm Hg; medium, 130.18 mm Hg; high, 125.84 mm Hg).

For the older Ranch Hands, each of the lifetime cigarette smoking history strata
revealed a nonsignificant positive association between initial dioxin and systolic blood
pressure in its continuous form (Appendix Table K-1: p>0.10 for all analyses). After
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TABLE 12.7.

Analysis -6f : Syst_olic -B‘i.ddd -Pre_ssure- (mm Hg) |
. - (Continuous) o

Ranch Hands.» Logy (Initial Dioxin) - Unadjusted

| o mital Slope
Assumption . Dioxin n . Mean . (Std, Error)@ p-Value
8) Minimal = Low 100 1821 | 023200677) o072
(n=446) "¢ Medium 224 12730 - :
R2<0.001) High 112 128 .64
b) Maximal Low 173 12550 . 0592(0481) - 0220
(n=647) " Mediom 320 12748 S
(R2=0.002) High 154 129.05

Ranch Hands - Log) (Initial Dioxin) - Adjusted .

Initial ‘ ' Adj. "~ Adj: Slope ' - Covariate

“Assumption. ©  Dioxin - n Mean - (Std. Errer)® © p-Value Remarks
¢) Minimal Low 110 131.49%** 0,144 (0.692)%** 0.836***  INIT*AGE (p=0.009)
(n=443) Medium 222 131.22%%» _ INIT*PACKYR
(R2=0.087)  High 111 132.15% C (p=0.029)
RACE (p=0.035)
CHOL (p=0.010)
%BFAT (p<0.001)
- d) Maximal Low 172 129.98%* 0.376 (0.490)** = (.444%* INIT*PACKYR
- (n=643). - Medium 318 . 13046* ...~ " . (p=0.018) .
(R2=0.087) . High = 153  13291% . .. . . AGE (p=0.008)

‘RACE (p=0.013)
‘CHOL (p=0.044)
%BFAT (p<0.001)

aSlopc. and ptaﬁdard_ error hased on sysiolic blood pressure versus Jogy dioxin.

**Logj (initial dioxin)-by-covariate interaction {0.01<p<0.05); adjusted mean, adjusted slope; standard error, and p-value
derived from a model fitted after deletion of this interaction. . : S
***Logy (initial dioxin)-by-covariate interaction (p<0.01); adjusted mean, adjusted slope, standard error, and p-value
derived from a model fitted after deletion of this interaction,
Note: . Minimal--Low: 52-93 ppt; Medium: . >93-292 Ppt High: >292ppt;. .. .
Maximal--Low: 25-56.9 ppt; Medium: >56.9-218 ppt; High: . >218 ppt,




TABLE 12-7. (Continued)

Analysis of Systolic Blood Pressure (mm Hg)
- (Continuous)

Ranch Hands - Log2 (Current Dloxm) and Time - UnadJusted

Meanl(n)
~ Time Slope :

As'sumption (Yrs.) . Low . Medium High/ (Std. Error_)a p-vV.ah_w

e) Minimal ' S 2 - 0.961°
(n=446) <186 - 12836 125.‘8‘1 128.43 0.017 (1.078) 0.987¢
(R2=0.002) o ‘ (59) - 13y o (46) - '

>186 127.80 12904 " .° 12855 0.087 (0.914).. 0.92_4c
(49) (115 (64)

f) Maximal - o781
(n=647) <186 126.29 126.75 126.76 0.263 (0.731) 0.719¢
(R2=0.003). L ~(103), . (167) 68y ., o

' >18.6 125.56 "128.17 12993 ° 0.540(0.679) 0.427¢

(68) (154) . (87)

'Ranch Hands - 'L'ogi (Current Dioxin) and Time - Adjusted
- Adj. Meqn/(_n)’ ' . '

Time T o ... Adj. Slope - | Covariate

'Ass'umption- (Yrs.) Low Medium: - High - (Std. Error)® p-Value - Remarks -

g) Minimal N : 0.935%*® CURR*TIME*HRTDIS
(n=431) <186 13040%* 129.11%* 134,68%% -0.318 (1.106)** 0.774%¥C  (p=0.048)
(R2=0.084) (56)  (109)  (42) - 5 RACE (p=0.078)

‘ >186  131.94%% 132,77%% 131.13%* .0433 (0.902)%* 0.632**C CHOL (p=0.009)
(48) 113y (63 : © %BFAT (p<0.001)
) PERS (p=0.105)

h) Maximal . 0727+ CURR*TIME*AGE
(n=643) <186  131.00%* 130.31** 131.18**  0.173 (0.744)** 0.816**C  (p=0.019)
(R2=0.088) | (102) . (165) (67) - . - . RACE(p=0.012)
>186  128.70%* 130.68%* 132,62%* - 0.512 (0.680)** : 0.452%*C. PACKYR (p=0.063)
(68) (154) @87 CHOL (p=0.064)

- - %BFAT (p<0.001)

+ B§lope and standard error based on systolic blood pressure versus logy dioxin.

" bTest of significance for homogeneity of slopes (current dioxin continuous, time categorized),
_ ¥ PTest of significance for slope equal to 0 (current dioxin continuous, time categorized):
;. W%Logs {current dioxin)-by-time-by-covariate interaction (0.01<p<0.05); adjusted mean, adjusted slope, standard error, 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.
CURR: Log, (current dioxin).
B TIME: Time since tour.
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- TABLE 12-7, (Continued)

Analysis of Systolic Blood Pressure (mm Hg)
. (Continuous)

i) Ranch thds.and Comparisons by Current_bioxin Category - Unadjusted

Current _ .

Dioxin ' Difference of

Category n . Mean ‘ Contrast- _ - Means (95% C.L) p-Value. -
Background 703 126.65 All Categories 0.247
Unknown 320  125.17 U_nknown vs. Background . -148 (-3.77,0.81) 0.205
Low 177 12679  Low vs. Background S 013(-272,298) 0927
High 155 128.54 High vs. Background L0 1.89(-1.12,4.90) 0.218
Total 1,355 (R2=0.003)

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

Current : ‘
Dioxin - Adj. ' Difference of Adj. . : Covariate
Category n Mean Contrast Means (95% C.1) p-Value Remarks
Background 662 128.43*** All Categories ‘ 0491*%* DXCAT*AGE
: : =0.006)
Unknown 301 127.81*** TUnknown vs. Background -0.62 (-2.90,1.65)***  (.592%%% RA(%E (p=0.143)
Low 173 128.44*%* Low vs, Background 0.01 (-2.76,2.78)*** . 0.996%%+ CHOL (p=0.023)
High . 149 13046%** High vs. Background - 2.02 (-1.00,5.04)%%*  0,189%%* G RFAT
: {p<0.001)
~ Total 1,285 : (R2=0.120) DIFCORT
T o , ' ‘ (p=0.010)
HRTDIS
(p=0.124)

#**Categorized current dioxin-by-covariate interaction (p<0.01); adjusted mean, confidence interval, and p-value derived
from a model afier deletion of the interaction.
Note: - Background (Comparisons): Current Dioxin <10 ppt,
Unknown (Rench Hands): Current Dioxin <10 ppt.
Low (Ranch Hands): 15 ppt < Current Dioxin £33.3 ppt.
High (Ranch Hands): Current Dioxin 533.3 ppt.  «
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deletion of the two interactions from the model, the mmnnal adjusted analys1s was
'non51gn1flcant (Table 12-7 [c]: p—0 836)

. Under the maximal assum_ptlo_n, the adjusted analysis detected a significant interaction
. between initial dioxin and lifetime cigarette smoking history (Table 12-7 [d]: p=0.018). In
order to examine this interaction, separate analyses were performed for each lifetime
cigarette smoking history category (Appendix Table K-1). For Ranch Hands who were
nonsmokers, there was a marginally. significant positive association between initial dioxin
and systolic blood pressure (p=0.079). The adjusted mean systolic blood pressure values for
this stratum increased with increasing initial dioxin (low, 129.91 mm Hg; medium, 130.50 mm
‘Hg; high, 134.92 mm Hg). The analysis of Ranch Hands who were smokers with 10 or fewer
. pack-years displayed a nonsignificant positive association (p=0.278). In contrast, Ranch
: Hands with more than 10 pack-years had a nonsignificant negative association between
1n1t1a1 dioxin and systolic blood pressure (p=0. 308)

| After echuchng the 1nteract1on from the model, the maximal analysns displayed a
nons1gn1flcant positive association between initial dioxin and systolic blood pressure in its
continuous form (Table 12-7 [d]: p=0.444),

Results of Analyses Without Adjustment for Cholesterol and Percent Body Fat. After
exclusion of cholesterol and percent body fat from the model, the minimal adjusted analysis
still detected significant-interactions between initial dioxin and age and between initial dioxin
and lifetime cigarette smoking history (Appendix Table K-2: p=0.033 and p=0.031,
respectively). In the stratified analyses; the negative association between initial dioxin and
systolic blood pressure became only marginally significant for the younger Ranch Hands who
were heavy smokers (Append1x Table K-3: p=0.081). The adjusted mean systolic blood
pressures for Ranch Hands in this stratum were 131. 69, 127.01, and 125.24 mm Hg for the
low, med1um, and high 1n1t1a1 dioxin categories. . _

_ In contrast, the positive association between initial dioxin and systolic blood pressure in
its continuous form increased in significance for the older Ranch Hands who were moderate

-smokers (p=0.094). The adjusted mean systolic blood pressures for these Ranch Hands

were 129.65, 126.48, and 140 33 mm Hg for the low medium, and high initial dioxin

_ categones

Under the maximal assumptlon after the exclusion of cholcsterol and percent body fat

-~ from the model, the adjusted analysis of systolic blood pressure in:its continuous form’

' gontinued to detect a significant interaction between initial dioxin and lifetime cigarette

- émoking history (Appendix Table K-2; p=0.013).. In the stratified analyses without
adjustment for cholesterol and percent body fat, the positive association between initial-
“dioxin and systolic. blood pressure became significant for nonsmokers (Appendix Table K-3:

- p=0.007) and marginally significant for moderate smokers (p=0.099). For-Ranch Hands. with
- pero pack-years, the adjusted mean systolic blood pressures were .128. 04, 129:87, and 135.50
. tm Hg for the low, medium, and high initial dioxin categories. Similarly, for Ranch Hands
with 10 or fewer pack-years, the adjusted mean systolic blood pressures were 123.12, 127.05,
“.apd 132,78 mm Hg for the low medlum, and hlgh mmal d1ox1n categones
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After further deletion of the initial dioxin-by-lifetime cigarette smoking history
interaction, the maximal analysis displayed a significant positive association between initial
dioxin and systolic blood pressure in its continuous form (Appendix Table K-2: p=0.049).
The adjusted mean systolic blood pressure increased steadily with increasing levels of initial
dioxin (low, 128.31 mm Hg; medium, 129.73 mm Hg; high, 133.12 mm Hg).

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

In the unadjusted analysis of systolic blood pressure in its continuous form, the
interaction between current dioxin and time since tour was hot significant under the minimal
and maximal assumptions (Table 12-7 [e] and [f]: p=0.961 and p=0.781).

The adjusted minimal analysis detected a significant interaction among current dioxin,
time since tour, and family history of heart disease (Table 12-7 [g]: p=0.048). Appendix
Table K-1 presents stratified analyses performed to investigate this interaction. For Ranch
Hands with a history of heart disease in their family, the interaction between current dioxin
and time was marginally significant (p=0.072). There was a positive association between
currenit dioxin and systolic blood pressure for Ranch Hands with later tours and a negative -
association for Ranch Hands with earlier tours. However, both of these associations were = -
nonsignificant (p=0.146 and p=0.286, respectively). ‘

In contrast, the minimal analysis of Ranch Hands without a family history of heart
disease displayed nonsignificant negative associations between current dioxin and systolic
blood pressure for both time strata. These associations also did not differ significantly
between the time strata (p>0.25 for the interaction and time-specific analyses).

Aftet deletion of the interaction from the model, the minimal adjusted analysis of
systolic blood pressure in its continuous form also revealed nonsignificant results (Table 12-7
(g]l: p>0.60 for the interaction and time-specific analyses). '

“Under the maximal assumption, the adjusted analysis of systolic blood pressure .
revealed a significant interaction among current dioxin, time since tour, and age (Table 1 2-7
(h]: p=0.019). ‘Appendix Table K-1 presents separate analyses for younger and older Ranch
Hands to examine this interaction. No significant results were found in the analysis of the
younger Ranch Hands. However, for the older Ranch Hands, the association between current
dioxin and systolic blood pressure differed significantly between the two time strata
(p=0.030).. For the younger Ranch Hands, the association between current dioxin and
systolic blood pressure was ‘positive for those with later tours and negative for those with
early tours.  Each of these associations. within the time strata was nonsignificant {p>0.25 for
all analyses). -In contrast, the direction of the associations was opposité within the time
strata for, the older Ranch Hands: negative for Ranch Hands with late tours (p=0.171) and
positive for Ranch Hands with early tours (p=0.075). The adjusted mean systoli¢ blood '
pressure values for the older Ranch Hands with early tours were 130:41, 129.97; and 13638
mnt Hg forddow, medium, and high-current dioxin, .~ -~~~ ~ = . o e s e
" After'excliding the currént dioxin-by_tite-by-agé interaction from the model, thé resuls.
of the adjusted maxinial analyses revealed a lack of significance, as did the unadjusted . .,
maximal analyses’ (Table 12-7 [h]: * p>0.45 for the interaction and timé-specific analyses).
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Results of Analyses Without Adjustment for Cholesterol and Percent Body Fat. After
excluding cholesterol and percent body fat from the adjusted minimal model, the analysis of
systolic blood pressure in its continuous form no longer displayed a significant interaction
among current dioxin, time since tour, and family history of heart disease. Similarly, the
adjusted maximal analysis excluding cholesterol and percent body fat did not exhibit a
significant interaction among current dioxin, time, and age.

Model 3: Ranch Hands and Comparisons by Current Dioxin Category

The unadjusted analysis of systolic blood pressure in its continuous form did not detect
any significant differences among the four current dioxin categories (Table 12-7 [i]: p>0.20
for each contrast).

The adjusted analysis of systolic blood pressure in its continuous form revealed a
significant interaction between categorized current dioxin and age (Table 12-7 [j: p-0 006).
Appcndlx Table K-1 presents stratified analyses for younger and older participants in order to
examine this interaction. For the younger participants, the overall contrast of the four current
dioxin categories was not significant (p=0.278). However, the specific contrast of the Ranch
Hands in the low category versus the Comparisons in the background category was.
marginally significant (p=0.051) with the Ranch Hands having a higher mean systolic blood
pressure than the Comparisons. The adjusted mean systolic blood pressures for the younger
participants were 125.11, 125.70, 129.34, and 125.98 mm Hg for thc background, unknown,
low, and h1gh current dioxin categories.

For the older partrclpants, the ovcrall contrast of the four current dioxin categories was
marginally significant (Appendix Table K-1: p=0.076). The contrast of the Ranch Hands in
the low category versus the Comparisons in the background category was also marginally
significant (p=0.054) with the Ranch Hands having a lower adjusted mean systolic blood
pressure than the Comparisons in the background current dioxin category. The adjusted
mean systolic blood pressures were 130.76, 129.23, 127.14, and 133.98 mm Hg for the
background, unknown, low, and high current dioxin categories.

* After deletion of the categonzcd current dlox1n-by age interaction from the modcl the
adjusted analysis of systolic blood pressure in its continuous form displayed nonsignificant
results concurrent with those of the unadjusted analysis (Table 12-7 [_]] p>0. 15 for each
contrast).

Results of Analyses Without Adjustment for Cholesterol and Percent Body Fat. After the
deletion of cholesterol and percent body fat from the adjusted model of systolic blood pressure
in its continuous form, the interaction between categorized current dioxin and age remained
51gn1f1cant (Appendix Table K-2: p=0.022). - The stratified analyses of systolic blood pressure
in its continuous form performed without cholesterol and percent body fat in the model
showed little change in the analyses of the younger participants. However, for the older
participants, the overall contrast of the four current dioxin categories became significant
(Appendix Table K-3: p=0.019). Also, the contrasts of the Ranch Hands in the unknown and -
high categories versus the Comparisons in the background catcgory increased in significance
(p=0.060-and 'p=0.071, rcSpectlvely), whllc the contrast of ‘the Rarich Hands i in thé low
category vcr3us the Comparlsons in the background category bccame nons1gn1fica,nt S
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(p=0.146). The adjusted mean systolic blood pressures for the older Ranch Hands were
131.51, 128.68, 128.70, and 136.22 mm Hg for the background, unknown, low, and high current
dioxin categories. - '

Systo'lic. Blood Pressure (Discrete)

Model 1: Ranch Hands - Logy (Initial DioxIn)

The association between initial dioxin and dis'cire"ciz_ed systolic blood pressure was not
significant in the unadjusted analysis under the minimal and the maximal assumptions (Table
12-8 {a] and [b]: p=0.849 and p=0.330). ' o

The minimal adjusted analysis revealed a significant interaction between initial dioxin
and personality type (Table 12-8 [c]: p=0.036). Stratifying by personality type, there was a
significant negative association between initial dioxin and discretized systolic blood pressure
for type A Ranch Hands (Appendix Table K-1: Adj. RR=0.70, p=0.050). The relative
frequencies of type A Ranch Hands with abnormally high systolic blood pressure were 26.9,
17.9, and 11.4 percent for the low, medium, and high initial dioxin categories. For type B
Ranch Hands, there was a nonsignificant positive relationship between initial dioxin and the
prevalence of abnormally high systolic blood pressure (p=0.447). :

_ The adjusted analysis of the minimal cohort excluding the initial dioxin-by-personality
type interaction from the model displayed nonsignificant results consistent with those of the
unadjusted minimal analysis (Table 12-8 [c]: p=0.503). Under the maximal assumption, the
adjusted analysis did not detect a significant relationship between initial dioxin and
discretized systolic blood pressure (Table 12-8 [d]: p=0.524)."

Results of Analyses Without Adjustment for Cholesterol and Percent Body Fat. The
minimal adjusted analysis of discretized systolic blood pressure without cholesterol and
percent body fat in the model also revealed a significant interaction between initial dioxin and
personality type (Appendix Table K-2: p=0.043). Stratified analyses displayed a marginally
significant negative association between initial dioxin and systolic blood pressure for type A

Ranch Hands (Appendix Table K-3:" Adj. RR=0.73, p=0.087). ' '

Model 2: Ranch Hands - Log2 (Current Dioxin) and Tirhe

Under both the minimal and the maximal assumptions, the current dioxin-by-time since
tour interactions were not significant in the unadjusted analysis of discretized systolic blood
pressure (Table 12-8 (e] and [£]: 'p=Q.’675 and p=0.647, respectively).

Under the minimal assumption, the adjusted analysis of the prevalence of abnormally =
high systolic blood pressure revealed a significant interaction.among current dioxin, time
since tour, and personality type (Table 12-8 [g]: p=0.006). To examine this interaction, -
stratified anglyses were performed for both personality type strata (Appendix Table. K1),
For type A Ranch Hands, the interaction between current dioxin'and time since tour was
marginally a*gnificant (p=0.076).. There was a significant negative association between:.
current dioxin and systolic;blood pressure for type A Ranch Hands with late tours(Adj. .
RR=(.4], p#0.017). The percentages of abnormally high systolic. blood pressure for these. -~ -
Ranch Handg were 32.3, 20.5, and 5,6 percent for low, medium, and high current dioxin. There
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TABLE 12-8.

Analysis of ‘Systolic Blood Pressure
(Discrete)

Ranch Hands - Logs (Initial Dioxin) - Unadjusted

Tnitial Percent Est. Relative
. Assumption Dioxin . - n Abnormal Risk (95% C.J)2  p-Value
- 2) Minimal Low 110 227 0.98 (0.80,1.20)  0.849
(n=446) Medium 224 19.2
o High 1127 214
b) Maximal Low 173 13.9 1.07 (0.93,1.24) 0.330
(n=647) Medium - 320 20.6 '
High 154 22.1
Ranch Hands - L0g2 (Imtlal Dloxm) Adjusted o
Adj. Relauvc o Covariate
Assumption Risk (95% C.1)2 . p-Value ‘Remarks
¢) Minimal 0.93 (0.76,1.15)** ~ 0.503%* INIT*PERS (p=0.036)
(n=431) RACE (p=0.042)
CHOL (p=0.027)
%BFAT (p<0.001)
d) Maximal 1.05 (0.90,1.23) 0.524 AGE (p=0.047)
(n=643) . : RACE (p=0.005)

CHOL (p=0.007)
%BFAT (p<0.001)

ARelative risk for a twofold increase in dioxin.
**Logy (mmal dioxin)-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: - Mirimal--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 12-8. (Continued)

Analysis of Systolic. Blood Pressure
(Discrete)

Ranch Hands - Log), (.Cl-_li‘rer_it Diexin) and,'_I‘im_e - Unadjusted

Percent 'Abnorjnall(n)

Time R e Est: Relative : ‘
Assumption (Yrs.,) Low Medium _High Risk (95% C.1.)2 p-Value
e) Minimal , S e . . .0.675P
{n=446) <186 20 150 - 239 | 1.00 (0.72,1.38) 0.997¢
(59) - (13 (46) '
»18.6 J245: 226 20.3_‘-',- _ 0.91 (¢:70,1.19) 0,505¢
(49) (115) - (64) : - : .
f) Maximal ; o 0.647°
(n=647) <18.6 15.5 16.8 20,6 1.08 (0,86,1.35) 0.528¢
o (103) (167) ., (68) . . :
>186 _ 162 © 234 218 T 1.00 (0,82,1.22) _ 0.979¢
(68) ~  (154) - (87

Ranch Hands - Log2 (Current Dloxin) and Tlme Adjusted

_ '1f'i_me Adj Relative I “Covariate
Assumption (Yrs.) Risk (95% C.1.)8 p-Value Remarks
g) Minimal * - ok CURR*TIME*PERS
(n=431) <186 Aok e (p=0.006)
: : >18.6 R [ Mok RACE (p=0.051)
CHOL (p=0.045)
%BFAT (p=0.001)
h) Maximal 0.670%*b CURR*TIME*PERS
(n=621) - <186 1.00(0.78,1.20)** T 0978k (p=0.047)
'  >186 0.94 (0.76,1.15%% - 0.527%C RACE (p=0.017)
- L T " CHOL (p=0.006)
%BFAT (p<0.001)

HRTDIS(p-—Ol34)

ARelative risk for & 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). .

. **Logs (current dioxin)-by-time-by-covariate interaction (0.01<p<0.05); adjusted relntlve nsk conﬁdence interval, and
p-value derived from a model fitied after deletion of this interaction,

**“'"‘L032 (current dioxin)-by- tune-by-covanate mteracuon (p<0.01); adjusted relative nsk conﬁdence mterval and

P- -value not presented.
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 12-8.° (Continued)"

Analysis of Systolic Blood Pressure
(Discrete)

i) Ra_néh Hands and Comparisons by Current Dioxin Category - _Un’_adjusted

Current ' . '

Dioxin Percent , Est. Relative

Category n Abnormal Contrast Risk (95% C.L) . p-Value
Background 703 196 Al Caegories 10.560
Unknown 320 16.6 Unknown vs, Background - 0.81 (0.57,1.15) 0244 - .
Low 177 181"  Lowvs. Background - = 090 (0.59,1.38) : 0.640 . -
High 155 213. ‘High vs. Background - L110.72,1.70) 0.640
Total . 1,358 - | ) A

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

Current . T
Dioxin N _ . Adj. Relative Covariate
Category n ~Contrast ___Risk (95% C.1) p-Value Remarks
Background 661 - All Categories - =~ - ‘ - xewx DYXCAT*AGE (p<0.001)
‘ DXCAT*DIFCORT (p=0.036)
Unknown . 300  Unknown vs. Background sk - ek RACE (p=0.110)
Low 172 Low vs, Background *¥¥x . ¥k PACKYR (p=0.102)
- High- 147 -High vs. Background L ws¥¥  CHOL (p=0.010)
b B - %BFAT (p<0.001)
Total 1.280. _ : S PERS (p=0.087)

. HRTDIS (p=0.066)

##%¥Categorized current dioxin-by-covariate interaction (p<0.01); adjusted relative risk, confidence interval, and p-value
not presented. '
Note:  Background (Comparisons): Current Dioxin 510 ppt,
Unknown (Ranch Hands): Current Dioxin <10 ppt. _
Low (Ranch Hards): 15 ppt < Current Dioxin £33.3 ppt.
High (Ranch Hands): Curent Dioxin >33.3 ppt.
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was also a nonsignificant negative association between current dioxin and the prevalence of
abnormally high systolic blood pressure for type A Ranch Hands with early tours (Adj.
RR=0.86, p=0.542).

For type B Ranch Hands, the stratified analysis revealed a significant current dioxin-by-
time since tour interaction (Appendix Table K-1: p=0.024). Type B Ranch Hands with later
tours had a significant increased risk of abnormally high systolic blood pressure (Adj.
RR=1.57, p=0.047), while the analySIS of type B Ranch Hands with earlier tours displayed a
nonsignificant negative association between current dioxin and systohc blood pressure (Adj.
RR=0.83, p=0.298). :

The maximal adjusted analysis of discretized systolic blood pressure also revealed a
significant interaction among current dioxin, time since tour, and personality type (Table 12-8
[h]: p=0.047). Stratified analyses detected a nonsignificant current dioxin-by-time
interaction for type A Ranch Hands (Appendix Table K-1: p=0.228) and a marginally
significant interaction for type B Ranch Hands (p=0.078).. For type A Ranch Hands, there
were nonsignificant negative associations between discretized systolic blood pressure and
current dioxin for both time strata (<18.6: - Adj. RR=0.71, p=0.106; >18.6: Adj. RR=0.97,
p=0.851). Type B Ranch Hands with later tours had a marginally significant increased risk of
abnormally high systolic blood pressure (Adj. RR=1.33, p=0.094). However, type B Ranch
Hands w1th early tours had a nonsignificant decreased risk (Adj. RR=0.91, p=0.486).

After deletion of the current d1ox1n-by-ume-by-pcrsonahty type from the maximal
adjusted model, there were no significant results linking current dioxin, time since tour, and
the prevalence of abnormally high systolic blood pressure (Table 12-8 [h]: p>0.50 for each
analysis).

Results of Analyses Without Adjustment for Cholesterol and Percent Body Fat. Under
the maximal assumption, the adjusted analysis of discretized systolic blood pressure without
cholesterol and percent body fat in the model also displayed a significant interaction among:
current dioxin, time since tour, and personality type (Appendix Table K-2: p=0.040). The
stratified analyses showed the positive association between current dioxin and systolic blood
pressure changed from marginally significant to significant for type B Ranch Hands with late
tours (Adj. RR=1.42, p=0.031). The current dioxin-by-time interaction also became
significant (p=0.095). _ . .

Model 3: Ranch Hands and Comparisons by Current Dioxin Category

. The unadjusted. analysis of discretized systolic blood pressuré did not detect any -
S1gn1ﬁcant differences among the four current dioxin categories (Table 12-8 [i]: p>0.20 for
each contrast). ‘

‘The adjusted analysis of discretized systolic blood pressure revealed significant
~interactions between categorized current dioxin and age and between categorized current
dioxin and differential cortisol response-(Table 12-8 [j: p<0.001 and p=0.036, respectively).
In:order to explore these interactions, separate analyses were conducted for younger and
older participants (Appendix Table K-1). In the analysis of younger participants, the
interaction between categorized current dioxin and differential cortisol was not significant.
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