TABLE 17-12. (Continued)

Analysis of Rales

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

Percent Yes/(n)

Time - Est. Relative
Assumption (Yrs.) Low  Medium High ~ Risk (95% C.1.)3 p-Value
¢) Minimal B | | 0.765b
(n=521) <18.6 0.0 23 0.0 1.22 (0.45,3.31) 0.692¢
(72) (128) ©  (54) ' '
>18.6 1.7 08 39 1.01 (0.51,2.03) 0.967¢
(58) (132) (7
f) Maximal , 0.496b
(n=742) <18.6 1.9 0.5 2.4 0.94 (0.45,1.96) 0.864¢
(106) (191) (83)
>18.6 00 - 11 29 1,29 (0.74,2.23) 0.373¢
_(79) (179) (104)
Ranch Hands - Logy (Current Dioxin) and Time - Adjusted
Time Adj. Relative Covariate
Assumption (Yrs.) Risk (95% C.1.)a p-Value Remarks
g) Minimal 0.607b AGE (p<0.001)
(n=521) <18.6 1.87 (0.66,5.26) 0.236¢ - ' _ '
>18.6 1.36 (0.68,2.69) 0.383¢
h) Maximal 0.545b AGE (p<0.001)
(n=742) <18.6 1.19 (0.53,2.67) 0.680¢ CSMOK (p=0.142)
: >18.6 1.59 (0.90,2.81) 0.107¢ :

8Relative risk for a twofold increase in dioxin.

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

®Test of significance for relative risk equal 10 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 17-12. (Continued)

Analysis of Rales -

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

Current ' ' : ' : :

Dioxin ; . Percent o Est. Relative E

Category n Yes Contrast .. Risk:(95% C.L) _ p-Value

Background 786 1.7 All Categories - 0.551
; Unknown 345 1.2 Unknown vs. Background - 0.70 (0.23,2:15) 0.531
" Low 196 1.0 Low vs. Background - . - 0.61 50.114334) 0.522
] High 187 2.7  High vs. Background 1.63 (0.584.64) 0.357
Total 1,514

j) Ranch Hands and Cor@phri’s’ons byCurrent Dioxin Category - Adjusted

' Current o

- Dioxin o ' Adj. Relative Covariate

3 Category n Contrast- ‘ Risk (95% C.l.) __ p-Value Remarks
Background 786 All Categories 0.145 AGE (p<0.001)

_ _ CSMOK (p=0.021) .
Unknown 345 Unknown vs. Background  0.65 (0.21,2.06) 0.468 '

R AN T T, e S e

Low 196 Low vs. Background 0.61 (0.13,2.79) 0.527
High 187 High vs. Background 3.03 (1.00,9.14) 0.049
Total 1,514

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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p=0.448 for the minimal assumption and p=0.429 for the maximal assumption). After the
models were adjusted for age, the association between initial dioxin and rales remained
nonsignificant under both assumptions (Table 17-12{c]-and [d]: p=0.142 for the minimal -
assumption and p=0.171 for the maximal assumption).

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

The current dioxin-by-time since tour interaction was not :ngmficant for both the
unadjusted minimal and maximal analyses of rales (Table 17-12 [e] and [f]: p=0.765 and
p=0.496, respectively). After the model was adjusted for covariates, the current dioxin-by-
time interactions remained nonsignificant for both analyses (Table 17-12 [g] and [h]:
p=0.607 and p=0.545, respectively).

Model 3: Ranch Hands and Comparisons by Current Dioxin Category
No significant association was found between rales and the four current dioxin cate-
gories in the unadjusted model (Table 17- 12 [il: p=0.551). '

After adjusting the model for significant covariates, the overall association between the
current dioxin categories and rales remained nonsignificant (Table 17-12 [j]: p=0.145).
Adjusting the model for age and current cigarette smoking did cause the contrast between the
high current dioxin category and the background category to become significant (Adj.

RR=3.03,95% C.1.: [1.00,9.14], p=0.049). The percentages of rales occurrences in the four
current dioxin categories (background unknown, low, and high) were 1.7, 1.2, 1.0, and 2 7
percent,.

Laboratory Exah:indtion Variables

X-Ray Interpretation

Model 1: Ranch Hands - Logy (Initial Dioxin)

There was no significant association found between x-ray interpretation and initial
dioxin for both cohorts in the unadjusted analysis (Table 17-13 [a] and [b]: p=0.823 for the
minimal and p=0.844 for the maximal),

In the minimal analysis, no significant covariates were retained in the model, so the
results remained unchanged. In the maximal analysis, the association between. x-ray inter-
pretation and initial dioxin remained nonsignificant after the model was adjusted for signifi-
cant covariates (Table 17-13 [d}: p=0.642).

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

In the unadjusted analysis of x-ray 1nterpretat1on, the current dioxin-by-time since tour
interaction was not significant under both assumptions (T ab]e 17 13 [e] and [f]: p=0.536 for
the minimal and p=0.534 for the maximal).

Under the minimal assumption, no significant covariates were retained in the model;
thus the results were unchanged. Under the maximal assumption, the current dioxin-by-time
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"TABLE 17-13.
Analysis of X-Ray Interpretation

Ranch Hands - Logj (Initial Dioxin) - Unadjusted

Initial Percent ~ Est. Relative
Assumption Dioxin n Abnormdal _ Risk (95% CI1)2 p-Value
a) Minimal Low 129 3.1 1.04 (0.74,1.47) 0.823
(n=519) Medium 259 4.6
High 131 4.6 |
b) Maximal Low 185 5.4 1.03 (0.80,1.32) 0.844
(n=740) Medium 370 3.8
High 185 4.3

~ Ranch Hands - Logj (Initial Dioxin) - Adjusted

Adj. Relative _ Covariate
Assumption Risk (95% C.1.)a - p-Value Remarks
¢) Minimal 1.04 (0.74,1.47) 0.823 --
(n=519)
d) Maximal 1.06 (0.82,1.38) 0.642 RACE*CSMOK (p=0.014)
(n=740)

BRelative risk for a twofold increase in dioxin.
Note:  Minimal--Low: 52-93 ppt; Mediom: >93-292 ppt; High: >292 ppt.
Maximal--Low: 25-56.9 ppt; Medium: >56.9-218 ppt; High: >218 ppt.

17-49



TABLE 17-13. (Continued)
Analysis of X-Ray Interpretation

Ranch Hands - Loga (Current Dioxin) and:Time - Unadjusted

Percent Abnormal/(n)

Time : : © ..t . Bst Relative
Assumption (Yrs.) _Low  Medium High. . Risk (95% Cl.)a p-Value
¢) Minimal : o e s 0.536b
(n=519) <18.6 1.4 55 - 371 1.19 (0.68,2.09) 0.539¢
' : (1) (128) (54) ' :
>18.6 5.2 3.8 52 0.95 (0.59,1.51) 0.816¢
(58) (131) (77)
f) Maximal - - . 0.534b
(n=740) <186 28 42 48 1.13 (0.76,1.68) - 0.543¢
(106) (190) (83)

>18.6 63 39 49 096 (0.68,1.36)  0.803¢
| (79 (179 = (103) |
Ranch Hands - Logs (Current Dioxin) and Time - Adjusted

Time Adj. Relative - Covariate
Assumption (Yrs.) Risk (95% C.1.)8 p-Value Remarks

g) Minimal 0.536b -
(n=519) <18.6 1.19 (0.68,2.09) ~ 0.539¢
>18.6 0.95 (0.59,1.51) 0.816¢

h) Maximal -.0.455% :  RACE*CSMOK (p=0.012)
(n=740)°  <18.6 1.20 (0.80,1.79) 0.390¢
>18.6 0.97 (0.68,1.39) - 0.879¢

8Relative risk for a twofold increase in dioxin,
bTest of significance for homageneity of relativa risks (cumm dioxin continuous, time cmgoﬁnd)

®Test of ai nﬂcanpa for relative risk equal to 1 (current dioxin continuous, time categorized).
Note: --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 17-13. (Continued)

Analysis of X-Ray Interpretation

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

Current B
Dioxin Percent Est. Relative -
: Category n Abnormal Contrast Risk (95% C.1.) p-Value
Background 784 47 All Categories | 0.999
- Unknown 343 4.7 Unknown vs. Background 0,99 (0.54,1.80) 0.968
3 Low 196 4.6 Low vs. Background- = - 0.97 (0.46,2.05). _ 0.940
High 186 4.8 High vs. Background - - 1.03 (0.49,2.17) 0.9:45
Total 1,509 O '

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

Current : . o . .

Dioxin - . ' " Adj. Relative _ . Covariate
Category n . 'C_onu-_a_st ' Risk (95% C.I)  p-Value Remarks
Background 784  All Categories 0.885 AGE (p<0.001)

- ' CSMOK (p=0.030)
Unknown 343 . Unknown vs. Background 0.93 (0.51,1.71) 0.818

Low 196 Low vs. Background ~ 0.96 (0.45,2.05) 0.924
High 186 High vs. Background 1.31 (9.61,2.82) _ 0484
Total 1,509 |

Note:  Background (Comparisons): . Cusrent Dioxin <10 ppL
Unknown (Ranch Hands): Current Dioxin 510 ppt.
Low (Ranch Hands): 15 ppt < Current Dioxin 33.3 ppt.
High (Ranch Hands): Current Dioxin >33.3 ppt.
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since tour interaction remained nonsignificant after adjusting the model for significant covari-
ates (Table 17-13 [h]: p=0. 455)

Model 3: Ranch Hands and Compaﬂsons by Current Diox:‘n Category

For the unadjusted model, no significant association was exhibited between x-ray
interpretation and the four current dioxin categones (Table 17-13 [i]: p=0.999). After
adjusting the model for covariates, this association remained nonsignificant (Table 17-13 [j]:
p=0.885). Thus, the percentage of abnormal x-ray interpretations did not significantly differ
among the four current dioxin categories.

FVC_

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

The association between FVC and initial dioxin was not significant for the minimal
assumption in the unadjusted analysis (Table 17-14 [a]: p=0.361). Under the maximal
assumption a significant negative association was exhibited (Table 17-14 [b): p<0.001).
The means were 99.0, 95.5, and 94.8 percent for the low, medium, and high initial dioxin
categories.

After adjusting for covariates, the interaction between initial dioxin and current cigarette
smoking was found to be significant under the minimal assumption (Table 17-14 [c]:
p=0.013). To investigate this interaction, current cigarette smoking was divided into four
strata (never smoked; formerly smoked; smoked no more than 20 cigarettes per day; smoked
over 20 cigarettes per day).- A significant negative association between FVC and initial
dioxin occurred for those Ranch Hands who never smoked (Appendix Table P-1: p=0.003).
The adjusted means within this stratum were 95.4, 92.6, and 86.9 percent for the low,
medium, and high classifications of initial dioxin. The association was nonsignificant within
the other strata (p=0.158 for former smokers; p=0.987 for >0-20 cigarettes/day; p=0.483 for
>20 cigarettes/day). The adjusted slopes of the individual smoking strata increased with a
rise in the level of smoking,

With the interaction removed from the adjusted minimal analysis, the association
between FVC and initial dioxin became significantly negative when age, race, current
cigarette smoking, and lifetime cigarette smoking history were included in the model (Table
17-14 [c]: p=0.028). The adjusted means were 91.6, 90.4, and 88.8 percent for the low,
medium, and high levels of initial dioxin. For the maximal analysis the association remained
significantly negative in the adjusted model (Table 17-14 [d]: p<0.001).

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

For the unadjusted analysis of FVC, the current dioxin-by-time since tour interaction
was not significant for both the minimal and the maximal assumptions (Table 17-14 [e] and
[f]: p=0.386 and p=0.249). Under the maximal assumnption a significant negative association
between FVC and current dioxin was exhibited for those Ranch Hands whose time since tour
was less than or equal to 18.6 years (Table 17-14 [f]: p=0.003). The means were 99.8, 96.5,
and 93.9 percent for the low, medium, and high levels of current dioxin. For time greater than
18.6 years the association was nonsignificant (p=0.114).

g

17-52



TABLE 17-14.

Analysis of FVC (Percent of Predicted)

Ranch Hands - Logy (Initial Dioxin) - Unadjusted

Initial Slope

Assumption Dioxin n Mean (Swl. Error)d p-Value
a) Minimal Low 130 95.6 -0.412 (0.450) 0.361

(n=521) Medium 260 94.9

(R220.002) High 131 947
b) Maximal Low 185 99.0 -1.173 (0.337) <0.001

(n=742) Medium 371 . 955

(R2=0.016) High 186 94.8

Ranch Hands - Logj (Initial Dioxin) - Adjusted
Initial Adj. Adj. Slope Covariate

Assumption Dioxin n Mean  (Std. Emor)2  p-Value Remarks
¢} Minimal Low 130 91.6** -0.992 (0.450)** 0.028** INIT*CSMOK (p=0.013)

(n=521) Medium 260 0.4+ AGE (p=0.004)

(R2=0.090) High 131 88.8** RACE (p<0.001)

PACKYR (p=0.052)

d) Maximal Low 185 93.0 -1.403 (0.326) <0.001 RACE (p<0.001)

(n=742) Medium 371 90.9 AGE*CSMOK (p<0.001)

(R?=0.124)  High 186 884 CSMOK*PACKYR (p=0.049)

Slope and standard error based on FVC versus logy dioxin.
**Log, (initial dioxin)-by-covariate interaction (0.01<p0.05); adjusied 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: >292 ppt.
Maximal--Low: 25-56.9 ppt: Medium: >56.9-218 ppt; High: >218 ppt.
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TABLE 17-14. (Continued)
Analysis of FVC. (Percent of Predicted)

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

Mean/(n)
Time ' e " Slope
Assumption (Yrs.) Low Medium High . (Sld. Error)? p-Value
¢) Minimal E 0.386Y
(n=521) <186 95.8 95.8 94.5 -0.771 (0.733) 0.293¢
. (R2=0.004) | (7D (128) 54y 7 e
>18.6 93.9 953 937 0.050 (0.599) 0.933¢
| (58) (132) an -
f) Maximal _ ' _0.249b
(n=742) <186 99.8 96.5° 939 -1.537 (0.523) 0.003¢
(R2=0.018) (106) _ (191) (83) _
' ' >18.6 . 989 949 93.9 -0.732 (0.462) 0.114¢
(79 (179) (104) . S o

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

Adj. Meaq/(n_)

_ . Time ) ' Adj. Slope o Covariate

Assumption - (Yrs.)' Low  Medium High (Std. Emror)2  p-Value Remarks

g) Minimal _ 0286  AGE (p=0.004)
(n=521) <186 918 90.5 874, . -1.655(0.732) 0024  RACE (p<0.001)
R2=0.078) () (128 (54 .. D - PACKYR (p=0.003)

>186  90.5 91.1 . 882 0,677 (0.597) 0257 ..
(58) (132 a1 o ¢ .

h) Maximal 0.255 - RACE (p<0.001)
(n=742) <186 936 912 869 -1.924 {0.506) <0.001€  AGE*CSMOK
R2=0.127) (106)  (191)  (83) ' (p<0.001)

>186 940 . 906 879 +1.169 (0.448) 0.009¢  CSMOK*PACKYR

(% 719 . (104 . _ _ (p=0.049)

28lope and sundarﬂ etror based on FVC versus logy dioxin.

BTest of ngmﬁcanoe for homogenmty of slopes (current d:oxm conunuous, time categorized). |

®Test of significance for sl eﬂ ual to 0 (current dioxin continuous, time categorized).
Note Minimal--Low: "510.14:65 ppt} - Medium: >14:65-45.75 ppt; High:  >45.75 ppt.
Maximal--Low: »8:9:01 ppt; Mediuny: 39.01-33.3 ppt; High: >33.3 ppt.
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TABLE 17-14. (Continued)
Analysis of FVC (Percent of Predicted)

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

Current :

Dioxin Difference of

Category n Mean Contrast Means (95% C.I) p-Value
Background 786 97.5 All Categories ' <0.001
Unknown 344 99.1 Unknown vs. Background 1.5 (0.2,3.2) 0.075
Low 196 96.0 Low vs. Background -1.6 .(-3.6,0.5) 0.141
High 187 939 High vs. Background -3.6 '(‘-5.7,-1.5)‘ 0.001
Total 1,513 R2=0.013)

J) Ranch Hands and Compa'riso'ns by Current Dioxin Category - Adjusted

Current _
Dioxin Adj. Difference of Adj. ' Covariate
Category n Mean _Contrast Means (95% C.1.) p-Value -Remarks
Background = 786 .~ 91.7**  All Categories _ <0.001** DXCAT*CSMOK

- ‘ ' ' (p=0.018)
Unknown 344 93.2%  Unknown vs. Background 1.6 (0.0,3.2)**  0.054** AGE (p=0.025)
Low 196 90.4** Low vs, Background -1.3 (-3.3,0.7)** 0.194** RACE (p<0.001)
High 187 87.4** High vs. Background 4.3 (-6.3,-2.2)** <0.001** PACKYR (p<0.001)
Total 1,513 (R2=0.118)

**Categorized current dioxin-by-covariate interaction (0.01<p<0.05); adjusted mean, confidence interval, and p-value
derived from a model fitted after deletion of this interaction.
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. S ¢
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The current dioxin-by-time since tour interaction was also found to be nonsignificant for
both assumptions when the model was adjusted for significant covariates (Table 17-14 [g]
and [h]: p=0.286, minimal and p=0.255, maximal). However, a negative association between
FVC and current dioxin was significant under the minimal assumption for time less than or
equal to 18.6 years when age, race, and lifetime cigarette smokmg history were included in
the model (Table 17-14 [g]: p=0.024). The adjusted means in this stratum were 91.8, 90.5,
and 87.5 percent for the low, medium, and high levels of current dioxin. For time greater than
18.6 years the association remained nonsignificant (p=0.257).

Under the maximal assumption, the significant covariates retained in the model were
race, the age-by current cigarette smokmg interaction, and the current c1garettc smoking-by-
lifetime cigarette smoking history interaction. A significant negative association between
FVC and current dioxin was then exhibited for both time strata (Table 17-14 [h]: p<0.001 for
time<18.6 and p=0.009 for time>18.6). For time less than or equal to 18.6 years, the
adjusted means were 93.6, 91.2, and 86.9 percent for the low, medium, and hlgh current dioxin
levels, and were 94.0, 90.6, and 87.9 percent for time greater than 18.6 years. -

Model 3: Ranch Hands and Comparisons by Current Dioxin Category

A significant association between FVC and the four current dioxin categories was
exhibited in the unadjusted model (Table 17-14 [i]: p<0.001). Therefore, thére was a
significant difference in the mean FVC among the current dioxin categories. The means were
97.5, 99.1, 96.0, and 93.9 percent for the background, unknown, low, and high categories. The
mean for the unknown category was higher than the mean for the background category, but
the difference was only marginally significant (p=0.075). The low dioxin category had a lower
mean than the background category, but the difference was not significant (p=0.141). Finally,
the mean for the high dioxin category was significantly lower than the mean for the
background category (p=0.001).

After the model was adjusted for covariates, a significant interaction between catego-
rized current dioxin and current cigarette smoking was exhibited (Table 17-14 [j]: p=0.018).
To examine this interaction current cigarette smoking was categorized into four strata: those
who never smoked, those who formerly smoked, those who smoked no more than 20
cigarettes per day, and those who smoked over 20 cigarettes per day. For those who nhever
smoked, there was a significant association betwéen FVC and the four current dioxin
categories (Appendix Table P-1: p<0.001). The adjusted means were 92.4, 95.2, 92.1, and -
85.9 percent for the background, unknown, low, and high current dioxin categories. The
unknown category had a marginally greater mean than the background category (p=0.072);
the difference between the low and background categories was not significant (p=0.867); and
the high category had a significantly lower mean than the background category (p<0.001).

For those who formerly smoked, the association between FVC and the four current
dioxin categories was also significant (Appendix Table P-1: p=0.005). The adjusted means
for the four categories were 93.0, 94.1, 92.4, and 87.4 percent. The mean for the high category
was sighificantly lower than the mean for the background category (p=0.001), but the other
two contrasts involving the background category were tiot significant (unknown Versus
background p=0 400; low versus background: p=0.746).
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For those who smoked no more than 20 cigarettes per day, the association between
FVC and the four current dioxin categories was only marginally significant (Appendix Table
P-1: p=0.094). The adjusted means in this stratum were 91.4, 91.8, 87.5, and 87.0 percent-
for the four current dioxin categories. The low and high current dioxin groups both had
marginally lower means than the background group (low versus background: p=0.077; high
versus background: p=0.067). The difference between the unknown and background groups
was nonsignificant (p=0.830). '

For those who smoked over 20 cigarettes per day, the association between FVC and
the four current dioxin categories was not significant (Appendix Table P-1: p=0.591).

When the categorized current dioxin-by-current cigarette smoking interaction was
removed from the model, the association between FVC and the current dioxin categories
remained significant (Table 17-14 [jl: p<0.001). The pattern in the means of the current
dioxin categories also remained the same as in the unadjusted model; i.e., the unknown
category had a marginally significant higher mean than the background category (p=0.054),
the low group was not significantly different from the background group (p=0.194), and the
high group had a significantly lower mean than the background group (p<0.001).

FEV;

Model 1: Ranch Hands - Log) (Initia! Dioxin)

The association between FEV] and initial dioxin was found not to be significant under
the minimal assumption in the unadjusted analysis (Table 17-15 {a]: p=0.681). The
association was also nonsignificant for the maximal assumption (Table 17-15 [b]: p=0.216).

When the model was adjusted for covariates, a significant interaction between initial
dioxin and current cigarette smokmg was exhibited for the minimal cohort (Table 17-15 [c]:
p=0.029). Within the stratum containing the Ranch Hands who never smoked, a significant
negative association was found between FEV1 and initial dioxin (Appendix Table P-1:
p=0.023). The adjusted FEV{ means for the low, medium, and high levels of initial dioxin
were 100.3, 96.8, and 92.7 percent. The association was nonsignificant within the other
strata (p=0.372 for former smokers; p=0.552 for >0-20 cigarettes/day; p=0.243 for >20
cigarettes/day). However, the slopes for the strata consisting of Ranch Hands who currently
do not smoke (never smoked and former smokers) were negative, and the slopes for the

strata consisting of those who currently do smoke (>0-20 c1garettcs/day and >20
c1garettcs/day) were positive.

For the minimal cohort the association between FEV and initial dioxin remained non-
significant when the initial dioxin-by-current cigarette smoking interaction was removed
(Table 17-15 [c]: p=0.304). For the maximal cohort, however, a signiﬁcant negative associ-
ation was present when the model was adjusted for race, age-by-current cigarette smoking,
and current cigarette smoking-by-lifetime cigarette smoking history (Table 17-15 [d):
p=0.026). The adjusted means were 94.8, 93.1, and 92.7 percent for the low, medium, and
high initial dioxin levels.
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TABLE 17-15.

Analysis of FEV{ (Percent of Predicted)

Ranch Hands - Log; (Initial Dioxin) - Unadjusted

Initial Slope
Assumption Dioxin n. Mean (St ]-3‘.11'.:)1")a p-Value
a) Minimal Low 130 97.8 0216 (0.526)  0.681
(n=521) - Medium 260 95.6 :
(R2<0.001) High 131 98.5 |
b) Maximal " Low 185 99.5 -0.493 (0.398) 0.216
(n=742) ~ Medium 371 96.2
(R2=0.002) High - 186 98.2

Ranch Hands - Log (Initial Dioxin) - Adjusted

Initial
Assumption Dioxin n

Adj. Adj. Slope _
Mean (Std. Error)2  p-Value

Covariate
Remarks

¢) Minimal  Low 130
(n=521)  Medium 260
(R2=0.114) High 131

d) Maximal Low 185
(n=742)  Medium 371
(R?=0.151) High 186

94.8%¢ -0.532 (0. 518)""l 0.304%*

92.1%*
93.1%*

948  -0.842 (0.376)  0.026
93.1
92.7

INIT*CSMOK
(p=0.029)

AGE (p<0.001)

RACE (p<0.001)

PACKYR (p=0.007)

RACE (p<0.001)
AGE*CSMOK

(p<0.001)
CSMOK*PACKYR
_ (p=0:002)

8Slope and standard error based on FEV, versus logz dioxin. :
**Logs (initial dioxin)-by-covariate interaction (0.01<p<0.05); adjusl.ed meen, 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: >292 ppt.
- Maximal--Low: 25.56.9 ppt; Medlum: >56.9-218 ppt; High: - >218 ppt.
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TABLE 17-18, (Continued)
Analysis of FEV] (Percent of Predicted)

Ranch Hands - Logy (Current Dioxin) and Tlmg? Ui_mdjusted

Mean/(n)

_ - Time o - Slope |
Assumption _ (Yrs.) o Low Medium ____ High _i. (S, 'Bl'mr)? p-Value
¢} Minimal ' ' 0.251b

(n=521) <186 98.3 968 . 980  -0.353 (0.856) 0.680°
R2=0.005) (72) (128). . (84)
>186 946 . 96.1 979 0917 (0;700)°  0.191¢
©(58) ) T 3
f) Maximal | 0192

(n=742) <18.6 100.4 917 972 -0.924 (0.617)  0.135°
®2=0.006) " (106) (191 8

>18.6 98.7 93.2 97.7 0,152 (0.546) 0.781¢

% (179) (104)

'Ranéh Hands - Logz (Current Dioxin) and Time - Adjusted

Adj. Meany/(n)

: Time - ~ - Adj. Slope Covariate
- Assumption ___ (Yrs.) Low Medium High (Std, Error)® p-Value Remarks

g) Minimal : _ 0.200>  AGE (p<0.001)
(n=521) <186 951 923 910 -1452 (0.842) 0.085 RACE (p<0.001)
(R2=0.109) (72)  (128) (54) CSMOK (p=0.008)

>186 928 931 929  -0.101 (0.686) 0.883¢ PACKYR (p=0.008)
58 a3 N ' ' '

h) Maximal _ - 0.262°  RACE (p<0.001)
 (n=742) <186 951 935 909 -1433 (0.584) 0.014° AGE*CSMOK (p<0.001)
(R2=0.153) (106) (191) (83) ‘ | CSMOK*PACKYR (p=0.002)
| >186 958 927 926 -0.575 (0.518) 0.268°
(79 (179) (104)

8Slope and standard error based on FEVy versus logy dioxin.

BTest of significance for homogeneity of slopes (current dioxin continuus, time categorized).

“Test of significance for slope equal to 0 {ourrent dioxin. eontinuous, time categarized).

Note:  Minimal--low: »>10-14.65 ppt; Medium: - >14.65-45,75 ppt: High: >45.75 ppt.
Maximal--Low: >3-9.01 ppt; Medium: >9.01-33.3 ppt; High: »33.3 ppt.
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TABLE 17-15. (Continued)
Analysis of FEV{ (Percent of Predicted)

i) Ranch Hands and Comparisons by Current Dioxin Cat'e:gdry' - Unadjusted

Current - .

Dioxin ' Difference of

Category n Mean Contrast _ Means (95% C.1.) p-Value
Background 786 984 All Categories S 0321
Unknown 344 987 Unknown vs, Background 03 (-1.7.2.2) 0.795
Low 196 96.4 Low vs, Background 2.0 (-4.5,0.4) 0.102
High 187 97.5 High vs. Background _ -1.0 (-3.5,1.5) 0.449
Total 1,513 (R2=0.002)

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

Current
Dioxin - Adj. : Difference of Adj. Covariate
Category n  Mean Confrast Means (95% C.1) _p-Value Remarks
Background 786  93.5%+ All Calegories : 1 0.091** DXCAT*CSMOK
(p=0.039)
Unknown 344 94.1** Unknown vs. Background 0.6 (-1.3,2.4)** 0.535** RACE (p<0.001)
Low 196 91.9** Low vs. Background -1.6 (-3.9.0.6)** 0.160** AGE*CSMOK
High 187 91.3** High vs. Background -2.2 (4.5,0.1)** 0.060**  (p=0.002)
CSMOK*PACKYR
Total 1,513 (R2=0.168) (p=0.003)

**Catogorized current dioxin-by-covariate interaction (0.01<p<0.05); adjusted mean, confidence interval, and p-value
derived from a model fitted after deletion of this interaction. '
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 (Curnm Diox!n);aud Time

The current dioxin-by-time since tour interaction was not significant for both the
minimal and the maximal cohorts for the unadjusted analysis of FEVy (Table 17-15 [e] and
[f): p=0.251 and p=0.192, respectively). Thus, there was no significant difference between
the slopes in the time strata for eithc'r the minimal or the maxitmal assumptions.

After adJustmg the model for significant covanates, the current dioxin-by-time since
tour interaction remained nonsignificant for both the minimal and the maximal assumptions
(Table 17-15 [g] and [h]: p=0.200 and p=0.262). Under the minimal assumption a marginally
significant negative association between FEV] and current dioxin was exhibited for time less
than or equal to 18.6 years after the model was adjusted for age, race, current cigarette
smoking, and lifetime cigarette smoking history (Table 17-15 [g]): p=0.085). The adjusted
means for the low, medium, and high current dioxin levels were 95.1, 92.3, and'91.0 percent.
Under the maximal assumption a significant negative association was also found for timc less
than or equal to 18.6 years after race, age-by-currefit’ mgaret'te smﬁlnng, ‘and current cigarette
smoking-by-lifetime cigarette smoking history were included in this model (Table 17-15 [h]:
p=0.014). The adjusted means.in this stratam were 95.1, 93.5, and 90.9 percent for the low,
medium, and high levels of current dioxin. Fortime greater than 18.6 years the association
was nonsignificant under both assumptionsy(p=0.883 for minimal; p=0.268 for maximal).

Model 3: Ranch Hands and Comparisons by Current Dioxin Category
In the unadjusted model, there was no ‘significant difference in the FEV{ means among
all four current dloxm caﬁegenes (Table 17-15 [i]: p=0.321).

In the adjusted model, the interaction between categorized current dioxin and current
cigarette smoking was found to be significant (Table 17-15 [j1: p=0.039). Current cigarette
smoking was then divided into four strata (never smoked; formerly smoked; smoked no more
than 20 cigarettes per day; smoked over 20-cigarettes per day) and the FEV| means were
compared among the current-dioxin categories within each smoking ‘strata. Within ‘each of the
current dioxin categories, the adjusted means tended to dccrease across the smokmg strata
as current cigarette smoking increased.

For those who never smoked, there was a significant association between FEV] and
the current dioxin categories (Appendix Table P-1: p=0.034). Within this stratum, the high
dioxin category had a significantly lower mean than the.background category (p=0.039), but
the other two contrasts involving the ‘background category were nonsignificant (unknown
versus background: p=0 137; low versus background p=0. 663)

For those who formcrly smoked, the association between FEVl' and the ‘current-dioxin

categories was not significant (p=0.228). However, the high current dioxin category had a
mgmﬁcantly lower mean than the background category @p=@ 043) -

" For those who smoked no more than 20 ugarettes per day, the overall contrast showed
no significant differences among the currént dioxin categoriés (p=0.572). For those who
stnoked more ‘fhan 20 crgaréttes pcr day, the assbciaﬁot’l was also ntfnsrgnﬂ’icam (p~'0 22%),
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but the mean for the high dioxin category was significantly hlgher than the background
category (p=0.046).

After removing the categorized current dioxin-by-current cigarette smoking interaction,
the association between FEV1 and the current dioxin categories became marginally signifi-
cant (Table 17-15 [j]: p=0.091). The adjusted FEV] means were 93.5, 94.1, 91.9, and 91.3
percent for the background, unknown, low, and high categories. The mean for the high
category was marginally lower than the background category (p=0.060), but the other two
contrasts involving the background category were nonsignificant (unknown versus
background: p=0.535; low versus background: p=0.160).

FEFmax

Model 1: Ranch Hands - Logy (Initlal Dioxin)

The association between FEFmax and initial dioxin in the unadjusted analysis was not
significant for the minimal cohort (Table 17-16 [a]: p=0.396). A negative association was
significant for the maximal cohort in the unadjusted model (Table 17-16 [b): p=0.021). The
means were 140.0, 135.5, and 135.7 percent for the low, medium, and high levels of initial
dioxin.

When the model was adjusted for covariates, the association between FEFmax and
initial dioxin for the minimal cohort remained nonsignificant (Table 17-16 [c]: p=0.341). The
negative association between FEFmax and initial dioxin remained significant for the maximal
cohort (Table 17-16 [d]: p=0.014). The adjusted means of 139.3, 136.2, and 135.1 percent
decreased over the low, medium, and hlgh levels of initial dioxin.

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

For the unadjusted analysis of FEFmax, the current dioxin-by-time since tour
interaction was not significant under both the minimal and the maximal assumptions (Table
17-16 {e] and [f]: p=0.105 and p=0.160). However, for the minimal cohort there was a
marginally significant negative association between FEFmax and current dioxin for time less
than or equal to 18.6 years (Table 17-16 [e]: p=0.085). The means were 139.1, 134.4, and
133.9 percent for the low, medium, and high levels of current dioxin. For time greater than
18.6 years the association was nonsignificant (p=0.649). For the maximal cohort, a
significant negative association was also exhibited for those Ranch Hands whose time since
tour was less than or equal to 18.6 years (Table 17-16 [f]: p=0.013). The means
corresponding to the low, medium, and high levels of current dioxin in this stratum were
140.8, 136.3, and 134.2 percent. For time greater than 18.6 years the association was
nonsignificant (p=0.478). .

After the model was adjusted for covariates (race, age-by-current cigarette smoking,
and current cigarette smoking-by-lifetime cigarette smoking history), the current dioxin-by-
time since tour interaction under the minimal assumption became marginally significant
(Table 17-16 [g]: p=0.100). Thus, the adjusted slopes were marginally different between
the two time strata. Within the time strata containing those Ranch Hands whose time since
tour was less than or equal to 18.6 years, the negative association between FEFmax and
current
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TABLE 17-16.
Analysis of FEFmax. (Percent of Predicted)

Ranch Hands - Logy (Initial Dioxin) - Unadjusted

Initial : -Slope
Assumption Dioxin n Mean (Std. Error)2 p-Value
a) Minimal . Low 130 1384 -0.718 (0.845) 0.396
(n=521) ‘Medium 260 133.7
(R2=0.001) High 131 . 1358
b) Maximal Low 185 1400 -1.454 (0.626) 0.021
(n=742) Medium -mo 135.5 ‘ :
(R2=0.007) High 186 135.7

Ranch Hands - Logj (Initial Dioxin) - Adjusted

Initial Adj. Adj. Slope Covariate

Assumption Dioxin n .. Mean (Std. Error)2 . p-Value Remarks

¢) Minimal Low 130 1411  -0.805 (0.845)  0.341 RACE (p=0.100) _
(n=521) Medium 260  137.0 AGE*CSMOK (p=0.009)
(R2=0.081) High 131 - 1385 CSMOK*PACKYR (p=0.006)

d) Maximal Low 185 1393  -1.507 (0.611) - 0014 AGE*CSMOK (p=0.004)
(n=742) Medium 371 1362 CSMOK*PACKYR (p=0.002)
(R2=0,099) High - 186 135.1

&Slope and standard error based on FEFmax versus logy dioxin.
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 ppr
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TABLE 17-16. (Continued)

Analysis of FEFmax (Percent of Predicted)

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

Mean/(n)
Time . . Slope

Assumption (Yrs.) Low Medium High (Std. Error)3 p-Value

¢) Minimal 0.105b
(n=521) <18.6 139.1 1344 1339 -2.370 (1.374) 0.085¢
(R2=0.006) - (72) (128) (54)

>18.6 1349 1340 137.1 0.513 (1.124)  0.649C
(58) . (132) (17

f). Maximal . 0.160b
(n=742) <186 140.8 136.3 1342 -2.435 (0.972) 0.013¢
(R2=0.009) (106) (191)  (83)

>18.6 140.5 1344 136.3 -0.610 (0.860) 0.478°
(79) (179) (104) ' :
Ranch Hands - Logp (Current Dioxin) and Time - Adjusted
. Adj. Mean/(n)
Time Adj. Slope Covariate

Assumption (Yrs.) Low  Medium High (Std. Error)2 p-Value Remarks

g) Minimal . 0.100> RACE (p=0.112)
(n=521) <18.6 1423 1373 1363 -2.560 (1.374) 0.063¢ AGE*CSMOK
(R2=0.086) (72)  (128) (54) ~ (p=0.007)

>18.6 138.1 1373 139.8 0.269 (1.120) 0.810° CSMOK*PACKYR
(58) (132) an (p=0.005)

h) Maximal 0283  AGE*CSMOK
(n=742) <18.6 1394 1362 1334 -2.460 (0.948) 0.010¢ (p=0.005)
(R2=0_.102) (106) (191) (83) CSMOK*PACKYR

>18.6 141.6 1355 1356 -1.125 (0.841) 0.181€ (p=0.002)

(79) 171 (104)

8Slope and standard error based on FEFmax versus logy dioxin.
bTest of significance for homogeneity of slopes (cwrent dioxin continuous, time categorized).

CTest of significance for slope equal to O (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 17-16. (Continued)

Analysis of FEFmax (Percent of Predicted)

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

Current : .

Dioxin Differénce of

Category n Mean Contrast Means (95% C.1.) p-Value
Background 786 137.7 All Categories 0.077
Unknown 344 139.1 Unknown vs. Background 1.5 (-1.6,4.5) ' 0.347
Low 196 134.2 Low vs. Background <35 (-7.2,0.2) 0.066
High _ 187 1354 ‘High vs. Background T 2,3 (-6.1,15) : 0.228
Total 1,513 " (R2=0,005)

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

Current T ‘ :

Dioxin Adj. o . Difference of Adj. Covariate

Category n  Mean Contrast. Means (95% C.1.) p-Value ~ Remarks

Background 786 137.6 All Categories 0026 AGE*PACKYR (p=0.026)
CSMOK*PACKYR (p=0.016)

Unknown 344 1397 Unknown vs. Background 2.1 (-0.8,5.0) 0.154 '

Low 196 134.6 Low vs. Background -3.0 {-6.6,0.6) 0.100

High 187 134.5 High vs. Background -3.0 (-6.7,0.6) 0.106

Total 1,513 (R2=0.088)

Note: Background (Comparisons): Current Dioxin <10 ppt.
Unknown (Ranch Hands): Curmrent Dioxin <10 ppt.
Low (Ranch Hands): 15 ppt < Current Dioxin <33.3 ppt.
High (Ranch Hends): Current Dioxin »33.3 ppt.
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dioxin remained marginally significant (p=0.063). For time greater than 18.6 years the asso-
ciation was positive, but remained nonsignificant (p=0.810).

Under the maximal assumption in the adjusted model, the current dioxin-by-time since
tour interaction remained nonsignificant (Table 17-16 [h]: p=0.283). The negative
association between FEFmax and current dioxin remained significant in the stratum for time
less than or equal to 18.6 years (p=0.010), and the association in the stratum for time greater
than 18.6 years remained nonsignificant (p=0.181).

Model 3: Ranch Hands and Comparisons by Current Dioxin Category

In the unadjusted model, there was a marginally significant difference in the FEFmax
means among the four current dioxin categories (Table 17-16 [i}: p=0.077). The means for
the four categories were 137.7, 139.1, 134.2, and 135.4 percent. There was a marginally
significant difference between the mean for the low category and the mean for the background
category (p=0.066). However, the means for the unknown and high categories were not
significantly different from the mean for the background category (unknown versus
background: p=0.347; high versus background: p=0.228).

After adjusting for significant interactions (age-by-lifetime cigarette smoking history
and current cigarette smoking-by-lifetime cigarette smoking history) the difference among
the four current dioxin categories became significant (Table 17-16 [j]: p=0.026). The
difference between the low category and the background category remained marginally
significant (p=0.100), and the unknown versus background and high versus background
contrasts remained nonsignificant (unknown versus background: p=0.154; high versus
background: p=0.106).

Ratio of Observed FEV to Observed FVC
Due to the distribution of the data, a natural logarithm of (1 - X) transformation was

used. Because of this transformation, a negative slope implies a positive association
between dioxin and the ratio of observed FEV to observed FVC, ‘.

Model 1: Ranchk Hands - Logy (Initial Dioxin)

Under the minimal assumption, a significant association between the ratio of observed
FEV1 to observed FVC (FEV1/FVC) and initial dioxin was exhibited in the unadjusted
analysis (Table 17-17 [a]: p=0.001). Due to the transformation used, the negative
association between initial dioxin and 1 minus FEV{/FVC resulted in an increase in the
FEV{/FVC ratio as initial dioxin increased. The mean ratios were 0.820, 0.814, and 0.839 for
the low, medium, and high levels of initial dioxin. Under the maximal assumption, the
association was also significant (Table 17-17 [b]: p<0.001). Based on the negative
association between initial dioxin and 1 minus FEV1/FVC, the ratio was found to increase as
the initial dioxin increased. The mean ratios were 0.809, 0.810, and 0.837 for the low,
medium, and high levels of initial dioxin.

After adjusting the model for significant covariates, the association between
FEV/FVYC and initial dioxin remained significant for both the minimal and the maximal

cohorts (Table 17-17 [¢] and [d]): p=0.022 and p<0.001).
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. TABLE 17-17. .
Analysis of Ratio of Obgerved FEV) to Observed FVC

Ranch Hands'& mgg mmn PDioxin) « Unadjusted -

_ Initial el Slope
Assumption Dioxin o e Mean® (Std. 'En_or)b p-Value
8) Minimal Low 19077 QR0 -0,040 {0.012) 0.001
(n=521) Medivm 260 0.814 -
- (R2=0.020) High 131 0839 __
b) Maximal Low' - 185 0809 2040 (0.009) . . €0.001
(n=742) . Medium et o 0.810. - _ L
(R2=0.025) High 186 04837

Ranch Hant - Lok i Bt - At

Initial “CAdj T Adj. Slope Covariate

Assumption Dioxin n Maan‘ - (Sul. Envor)b p-Value Remarks
¢) Minimal Low 130 0.831 - -0.028 (0.012)  0.022 AGE (p<0.001)
(n=521)  Medium 260 . - 0823 - . RACE (p=0.082)
(R2=0.112) High 131 0.843 CSMOK {p=0.004)
_ PACKYR (p=0.067)
d) Maximal  Low 185 0322 -0.030'(0.009) <0.00 AGE {p<0.001)
(n=742) Medium 371 0826 | _ RACE (p=0:004)
(R2=0.143)  High 186 0844 - CSMOK (p<0:001)

PACKYR (p=0.007)

1

Transformed from natural logarithm (1 - X) scale.

bSlape and stindard erfor based of natural Togarithm of (1‘ ‘yatio of abserved FEV; -to obsérved FVC) versus log?
dioxin,
Notn Minimal--Low: 52-93 ppt; Medium: >93-252 ppt; ngh >292 ppL. -
* Maxiingj--Low: 25:369 pp; Medium: >56.9-218 ppt; High: >218 ppt.
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TABLE 17-17, (Continued)
Analysis of Ratio of Observed FEV] to Observed FVC

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

Mean®/(n)

Time Slope '

Assumption _ (Yrs.) Low Medium High (Swd. Error) . p-Value

e) Minimal . | 0.779¢
{(n=521) <18.6 0.821 0.818 0.839 -0.041 (0.020) 0.045d
(R2=0,024) (72) (128) (54) .

-‘ >18.6 0.811 0.812 0.841 -0.048 (0.017) 0.004d
(58) (132) N . :

) Maximal 0.524¢
(n=742) <186 0.812 0816 0.838 . -0.039 (0.014) 0.0054
(R2=0.034) (106) (191) (83)

>18.6 0,797 0.807 0.838 -0.051 (0.012) <0.001d
(79 (179) (104)
Ranch Hands - Logj (Current Dioxin) and Time - Adjusted
Adj. Mean®/(n)
Time Adj. Slope Covariate

Assumption (Yrs.) Low  Medium High (Std. Error)  p-Value Remarks

g_) Minimal ‘ 0.823¢ AGE (p<0.001)
(n=521) - <186 0.831 0.825 0.839 -0.024 {0.020) 0.224d RACE (p=0.086)
('R2=0.111) (72) (128) (54) : CSMOK (p=0.004)

>18.6 0.827 0823 0.846 -0.030 (0.016) 0.067d PACKYR (p=0.069)
(58) (132) an

h) Maximal . : : 0.785¢ AGE (p<0.001)
(n=742) 518_.6 0.822 0.826 0.842 -0.029 (0.014) 0.034d = RACE (p=0.004)
(R2=0.143) (106) (191) (83) CSMOK (p<0.001)

>18.6 0.818 0.825 0.846 -0.034 (0.012) 0.0054 PACKYR (p=0.007)
(7% 179 (104)

8Transformed from natural logarithm (1 - X) scale,

bS]Dpe and standard error based on natural logarithm of (1 - ratio of observed FEV to observed FVC) versus logy

dioxin.

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

dTest of significance for slope equal to O {current dioxin continuous, time categorized).

Note: Minimal--Low: >10-14.65 ppt; Medium: >14.65-45.75 ppt; High: >45.75 ppt.
Mazximal--Low: >5-9.01 ppt; Medium: >9.01-33.3 ppt; High: >33.3 ppt.
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TABLE 17-17. (Continued) - -
Analysis of Ratio of Observed FEV] to Observed FVC

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

Current _
Dioxin Difference of
Category n - - Mean? Contrast Means (95% C.1)°  p-Valuel
Background 786 0.814  All Categories - <0.001
Unknown 344 - - 0.802 Unknown vs. Background ) 001 o 0.007
Low 196 0.810  Low vs. Background ' - 0003 - . - 0504
High 187 0838  Highvs. Background 0025+ ¢ <0:001
Total 1,513 (R2=0.028)

j) Ranch Hands and Comparisons by: Current ‘_Didxi__h Category - Adjusted
Current _ S S ' _
Dioxin - Adj. o Difference of Adj. Covariate
Category  n__ Mean® Conirast - Means (95% C.L)® p-Valuef Remarks
Background 786 0.824  All Categories - <0001 RACE (p<0.001)

a AGE*CSMOK (p=0.001)

Unknown 344 0817  Unknown vs. Background  -0.007 - = 0042 CSMOK*PACKYR
Low . 196 0.822 Low vs. Background -0.002 -- 0.623 (p=0.002)
High - 187 0.841  High vs. Background 0.017 - 0,001

Total 1,513 (R2:=0.178)

8Transformed. from natural logarithm {} - X) scale.,
€Difference of means after transformation to original scale; confidence interval on difference of means not gwen
becnuse analysis was performed on atural Jogarithm (1 - X) scale.
fp_value is based on difference of means on natural Jogarithm (1 - X) scale
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 333.3 ppt.
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Model 2: Ranch Hands - Log) (Current Dioxin) and Time

The current dioxin-by-time since tour interaction was not significant for both assump-
tions in the unadjusted model of FEV/FVC (Table 17-17 [e] and [f}: p=0.779 for the
minimal and p=0.524 for the maximal). However, under the minimal assumption a significant
association between FEV1/FVC and current dioxin was found within both time strata (Table
17-17 [e}: p=0.045 for time<18.6 and p=0.004 for tme>18.6). When time was less than or
equal to 18.6 years, the mean ratios were 0.821, 0.818, and 0.839 for the low, medium, and
high levels of current dioxin. When time was greater than 18.6 years, the mean ratios were
0.811, 0.812, and 0.841. Under the maximal assumption a significant association was also
found within both time strata (Table 17-17 [f]: p=0.00S5 for time<18.6 and p<0.001 for
time>18.6). The mean ratios for this cohort were 0.812, 0.816, and 0.838 when time was less
than or equal to 18.6 years, and 0.797, 0.807, and 0.838 when time was greater than 18.6
years. Due to the transformation used, the negative association between 1 minus
FEV{/FVC and current dioxin in the four strata resulted in an increasing trend in the

FEV1/FVC ratio as current dioxin increased.

The current dioxin-by-time since tour interaction remained nonsignificant for both the
minimal and the maximal cohorts after the model was adjusted for covariates (Table 17-17
[g]} and [h]: p=0.823 and p=0.785, respectively). For the minimal cohort, with the inclusion
of age, race, current cigarette smoking, and lifetime cigarette smoking history in the model,
the association between FEV1/FVC and current dioxin became nonsignificant within the time
less than or equal to 18.6 years stratum (Table 17-17 [g]: p=0.224). For time greater than
18.6 years, the association became marginally significant (Table 17-17 [g]: p=0.067). The
associations within both time strata for the maximal cohort remained significant (Table 17-17
(h]: p=0.034 for time<18.6 years and p=0.005 for time>18.6 years).

Model 3: Ranch Hands and Comparisons by Current Dioxin Category

In the unadjusted model, the FEV {/FVC means differed significantly among the four
current dioxin categories (Table 17-17 [i]: p<0.001). The mean ratios were 0.814, 0.802,
0.810, and 0.838 for the background, unknown, low, and high categories. The unknown
category had a significantly lower mean than the background category (p=0.007). The mean
for the low category was not significantly different from the mean for the background category
(p=0.504). The high category had a significantly higher mean than the background category
(p<0.001).

After the model was adjusted for significant covariates, the differences among the four
categories remained significant (Table 17-17 [j]: p<0.001). The mean for the unknown cate-
gory remained significantly lower than the mean for the background category (p=0.042). The
difference between the low and background categories remained nonsignificant (p=0.623).
Also, the mean for the high category remained significantly higher than the background
category {p<0.001).

Loss of Vital Capacity

Model 1: Ranch Hands - Initial Dioxin (Categorized)

In the unadjusted analysis of the minimal cohort, the overall contrast showed no
' significant association between the loss of vital capacity classifications and the initial dioxin
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levels (Table 17-18 [a]: p=0.164). However;sthe risk of a moderate or severe loss of vital
capacity was marginally less than 1 when contrasting the medium and low initial dioxin levels
(Est. RR=0.13, 95% C.1.: [0.01,1.14], p=0.066),.. The percentages of a moderate or severe -
loss of vital capacity were 3.1, 0.4, and 2.3 percent for the low, medium, and hlgh levels of
initial dioxin. In the maximal cohort, there was a marginally significant association between
the loss of vital capacity classifications and the initial dioxin levels (Table 17-18 [b]:
p=0.051). For both the medium versus low and: the high versus low initial dioxin contrasts
there was a significant risk of a mild loss of vital capacity (medium versus low: Est.
RR=1.91, 95% C.I.: [1.06,3.44], p=0.031; high versus.low: Est. RR=2.03,95% C.l..

[1.01,4. 06], p=0.046). The percentages of a mild loss of vital capacity were 6.0, 11.1, and
11.5 percent for the low, medium, and highlevels-of initial dioxin.

When the minimal analysis was. adjusted for age and rage, the association between loss
of vital capacity and initial dioxin became marginally: significant (Table 17-18 [¢]: p=0.052).
The risk of a mild loss of vital capacity also became marginally significant for the high versus
low initial dioxin contrast (Est. RR=2.28, 95% C.I.: [0.95,5. 50], p=0.067). The risk of a -
moderate or severe loss of vital capacity remained marginally significant for the medium
versus low contrast (Est. RR=0. 18 95% C.L: [0. 03;1.20], p=0576)

In the maximal analysis, after adjustmg the model for age, race, and llfenme cigarefte
smoking history, the association betwéen loss of vital capacity and initial dioxin became
significant (Table 17= 18 [d]: p=0.01 1) The risk of a mild loss of vital capacity remained
significant for both the medium versus low and the high versus low contrasts (medium versus
low: Est. RR=1.83, 95% C.L: [1.02,3.28], p=0.043; high versus low: Est. RR=2.60, 95% C.I:
[1.29,5.25], p=0. 008). For the low, mediumm, and high categories, the percentages of a mild
loss of vital capacity were 6.0, 11.1, and 11.5 percent, and the percentages of a moderate or
severe loss of vital capacity were 2.0, 0.4, and 2.3 percent. -

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

The current dioxin-by-time since tour interaction was not significant for both the
minimal and the maximal cohorts in the unadjusted analys1s of loss of vital.capacity (Table
17-18 [e] and [f]: p=0.512 and p=0.612, respectively)., Under the minimal assumption there
was no significant association between loss of vital capacity and current dioxin within each
time strata (Table 17-18 [e]: p=0. 334 for time<18. 6 years; p=0.866 for time>>18.6 years).
Under the maximal assumption there was also no significant association between.loss of vital
capacity and-current dioxin (Table 17-18 [f]: p=0.228 for timé<18.6 years; ;p=0.989 for -
time>18.6 years): - However, there was a sigmﬁcam risk -of a mild loss of vital capacity under
the high versus low current dioxin contrast for time lcss than or equal to 18 6 years (Est.
RR=2.87,95% C.1.: [1.03,7.94], p=0.043). ,

After adjustmg for age and race in the minimal analyms, thc currcnt dJoxm»by-Ume
since tour interaction remained nonmgmﬁcant (Table 17-18 [g]: p=0.356) as did the .
association between loss of vital capacity and current dioxin (p0.327 for time<18.6 years;
p=0.836 for time>18.6 years). However, the risk of a-mild Joss of vital capacity became .
significant under the high versus low current dioxin: conu'aseifm tzlme less than or equal t0 18.6
years (Est. RR=3.83, 95% CL: '[1 05, 3, 94], pl--@ 0427 :






TABLE 17-18. -(Continued)

Analysis of Lass of Vital Capacity

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

Loss of Percent/(n)
Vital —Current Dioxin__ Current
Time Capacity . Dioxin Est. Relative
Assumption (Yrs.)  Category Low Medium High Contrast Risk (95% C.I) _p-Value
e) Minimal : C-by-T* 0.512
(n=521) <186  None 91,7 922 833  Overant 0.334
Mild 5.6 70 130 Muvs. L® 126 (0.37,425  0712¢€

Mod./Sev. 28 0.8 3.7 Hvs.L® 257 (0.71,929)  0.150¢
(72) (128) (54) Muvs.LP 028 (0.02,3.14)  0.302¢
Hvs. LY 147 (0.20,10.89) 0.704¢

>186  None 328 879 883  Overalit 0.866
- Mild 155 114 104 Myvs. L3 069 (0.28,1.68) 0415
Mod./Sev. 17 08 13 Hvs L2  0.63 (0.23,1.74)  -0372¢
(58 (132) (77 . Mvs Lb 041 (0.03,674) 0535
Hvs.Lb 070 (0.04,11.54) 0.806°

f) Maximal : C-by-T* 0.612

(n=742) . <186  None 929 922 833  Overallt 0.228
Mild 51 70 130  Mvs.L2 140 (0.553.56) 0475

Mod/Sev. 20 08 3.7 Hvs.L2 287 (1.03,7.94)  0.043¢
(198) (128) (54) Mvs LY 039 (0.04,3.53)  0.402°
Hvs. LY 205 (036,11.57) 0414€

>18.6  None 882 879 883  Overall! 0.989
Mild 105 114 104  Myvs L8 109 (0.52,230)  0.819°
Mod./Sev. 13 08 13 Hvs. L8 099 (0.40,243) 0984

(153) (132) () _ M LP 058 (0.05651)  0661°
" Hvs. LY 099 (0.09,11,16) - 0996°

Mild contrasted with none.
bModernteimere contrasted with none.

€Test of significance for relative rigk equal o 1 (curren( dioxin and time cutegonmd)
*Test of significance of current dioxin-by-time interaciion, -
tTest of independence of current dioxin and loss of vital cappc;ty wuhm time s:rarum
Note: Minimal--Low: >10-14.65:ppt; Medipm; >14,65-45 15 PPY; ngh >45.75 pp
Maximal--Low: >$-14. 65 ppt; . Medium: >14.65-45.75 AP Hl&h >45.75 ppt.
M vs. L: Medium current dioxin. catesor)' versus low current dumn pgmgory
H vs. L: High current dioxin category versus low current dioxin category.
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TABLE 17-18. (Continued)

Analysis of Loss of Vital Capacity

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

Current
Time Dioxin Adj. Relative Covariate
Assumption (Yrs.) Contrast Risk (95% C.L) p-Value ‘ Remarks
g) Minimal C-by-T* ‘ _ 0.356 AGE (p=0.015)
(n=521) 5186 Overall? , 0.327 RACE (p=0.005)
Mys. L2 1.43 (0.44,4.69) 0.555¢
Hvs. L2 3.83 (1.05,13.94) 0.042¢
Mvs. Lb 0.46 (0.05,3.94) 0.481¢
Hvs.Lb 3.77 (0.52,27.25) 0.189¢
>18.6 Overallt 0.836
M vs. L8 0.70 (0.29,1.71) 0.438¢
Hvs L2 0.80 (0.29.2.22) 0.664¢
Mvs LD 0.39 (0.04,4.35) 0.444¢
Hvs LD 1.00 (0.09,11.03) 10.999¢
h) Maximal C-by-T* 0.430 AGE (p=0.018)
(n=742) 5186 Overallt 0.019 RACE (p<0.001)
Mvs.L8 148 (0.61,3.62) 0.389¢ PACKYR (p=0.027)
Hvs. L2  4.44 (1.63,12.12) 0.004¢
M vs. LD 0.69 (0.14,3.52) 0.657
Hvs. LD 4.52 (0.98,20.78) 0.052¢
>18.6 Overallt 0.915
Muws. L2 1.10 (0.52,2.31) 0.811¢
Hvs. L8 1.32 (0.55,3.19) - 0.531¢
M vs. LD 0.63 (0.11,3.80) 0.617¢
Hvs.LP 1.62 (0.279.72) - 0.599¢

8Mild contrasted with none.

bModerate/severe contrasted with none.

Test of significance for relative risk equal to 1 (current dioxin and time categonzed)
*Test of significance of current dioxin-by-time interaction.

TTest of independence of current dioxin and loss of vital capacity within time stratum.
Note: Minimal--Low: >10-14.65 ppt; Medium: >14.65-45.75 ppt; High: >45.75 ppt.
Maximal--Low: >5-14.65 ppt; Medium: '>14.65-45.75 pot; High: >45.75 ppt
M vs. L: Medium current dioxifi category versus low current dioxln catégory.
H vs. L: High current dioxin category versus low current dioxin catégory,
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When the maximal analysis was adjusted for age, race, and lifetime cigarette smoking
history, the current dioxin-by-time interaction remained nonsignificant (Table 17-18 [h]:
p=0.430). However, the association between current dioxin and loss of vital capacity became
significant for time less than or-equal to 18.6 years (p=0.019). Within this time stratum there
was a significant risk of a mild loss of vital capacity (Est. RR=4.44, 95% C.L: [1.63,12.12],
p=0.004) and a marginally significant risk of a moderate or severe loss of vital capacity (Est.
RR=4.52, 95% C.1.: [0.98,20.78], p=0.052) under the high versus low current dioxin contrast.
For time greater than 18.6 years the association between current dioxin and loss of vital
capacity remained nonsignificant (p=0.915). '

Model 3: Ranch Hands and Comparisons by Current Dioxin Category

In the unadjusted model there was no significant association between loss of vital
capacity and the four current dioxin categories (Table 17-18 [i]: p=0.169). For the unknown
versus background contrast, the risk of a mild loss of vital capacity was less than 1 and
marginally significant (Est. RR=0.63, 95% C.I.: [0.37,1.08], p=0.093).

When the model was adjusted for age, race, and lifetime cigarette smoking history, the
association between loss of vital capacity and the four current dioxin categories became
marginally significant (Table 17-18 [j]: p=0.052). The risk of a mild loss of vital capacity
became significant for the high versus background contrast (Est. RR=1.76, 95% C.1.:
[1.04,3.00], p=0.036), and changed to nonsignificant for the unknown versus background
contrasts (p=0.142). The risk of a moderate or severe loss of vital capacity became
marginally significant for the unknown versus background contrast (Est. RR=2.23, 95% C.I..
[0.88,5.62], p=0.090).

Obstructive Abnormality

Model 1: Ranch Hands - Initial Dioxin (Categorized)

There was a significant association between the obstructive abnormality classifications
and the initial dioxin levels for both the minimal and the maximal cohorts in the unadjusted
analysis (Table 17-19 [a] and [b]: p=0.018 and p=0.016, respectively). Both cohorts also
had a risk of mild obstructive abnormalities that was significantly less than 1 for the high
versus low initial dioxin contrast (Minimal: Est. RR=0.47,95% C.1.: [0.25,0.88], p=0.019;
Maximal: Est. RR=0.46, 95% C.I.: [0.27,0.78], p=0.005). The percentages of mild
obstructive abnormalities were 26.2, 24.6, and 14.5 percent for the low, medium, and high
levels of initial dioxin in the minimal cohort and 26.4, 25.2, and 14.5 percent in the maximal
cohort.

In the adjusted minimal analysis, the association between initial dioxin and obstructive
abnormalities became nonsignificant (Table 17-19 [c]: p=0.158) and the risk of mild obstruc-
tive abnormalities for the high versus low contrast became marginally significant (Est.
RR=0.57, 95% C.1.: [0.30,1.10], p=0.092). The covariates that were retained in the model
were age and current cigarette smoking. In the adjusted maximal analysis, the association
between initial dioxin and obstructive abnormalities also became nonsignificant (Table 17-19
[d): p=0.212). However, the risk of mild obstructive abnormalities for the high versus low
contrast remained s1gmﬁcant (Adj. RR=0.54, 95% C.1.: [0.31,0.96], p=0.035). The covariates
that were retained in the maximal analysis were agc, current cigarette smoking, and lifetime
cigarette smoking history.
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-TABLE 17-19, .
Analysis of Obstructive Abnormality

+ Ranch.Hands - Initial Dioxin (Categorized) - Unadjusted

Percent ... Initial
Initial _ .+ Dloxin Est. Relative
Assuymption Dioxin n None Mild Mod/Sev, Contrast Risk (95% C.l.) p-Value
a) Minimal Low 130 715 262 23 Overalit 0.018
(n=521) Medium 260 700 246 5.4 M vs. L2 0.96 (0.59,1.56) - 0.875
High 131 840 145 13 Hvs. L8 0.47 (0.25,0.88) 0.019
: Mvs. LD - 238 (0.67,849) 0.181
Hvs. Lb 0.56 (0.09,3.45)  0.535
b} Maximal Low 349  69.6 264 4.0 Overallt 0.016
(n=742) Medium 262 69.5 252 5.3 M vs. L8 0.96 (0.66,1.39)  0.820
High 131 840 145 15 ~“Hvs.L2 0.46 (0.27,0.78)  0.005
- M vs. Lb 1.34 (0.62,287) 0.459
Hvs. Lb 0.32 (0.07,1.41)  0.132
Ranch Hands - Initial Dioxin (Categorized) - Adjusted
Initial ' -
_ - Dioxin . Adj. Relative . ' Covariate
Assumption - Contrast - Risk (95% C.L) p-Value Remarks
¢) Minimal Overallt ' -0:158 AGE (p<0.001)
(n=521) Mvs L2 0.94 (0.57,1.56) 0.804 CSMOK (p<0.001)
H vs. L8 0.57 (0.30,1.10) - 0.092 -
M vs, Lb - 2,38 (0.70,8.10y 0.167
Hvs.LP . 094 (0.17,5.17) - 0944
d) Maximal Overallt C 0212 AGE (p<0.001)
(n=742) Mvs, L2 0.87 (0.59,1.30) - 0.503 CSMOK (p<0.001)
Hvs. L8 0.54 (0.31,0.96) 0.035 PACKYR (p=0.002)
M vs. LP 1.32 (0.62,2.83) 0.473 . -

Hvs. Lb 0.68 (0.19,2.41) 0.549 .

8Mild contrasted with none.

bModerate/severe contrasted whh none.

tTest of independence of initia] dioxin end obsﬁructwe abnohnlllly

Note: Minimal--Low: 5293 ppt; Mediwm: >93-292 ppt; High: 5292 PRt
Maximal--Low: 25-93 ppt; Mediom: *>93.203 pet; High: >292 ppt.
M ve. L: Medium initial dioxin category versus low initial dioxin category.
H vs. L: High initial dioxin category versus low initial dioxin category.
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TABLE 17-19. (Continued)

Analysis of Obstructive Abnormality

Ranch Hands -~ Current Dioxin (Categorized) and Time - Unadjusted

Percent/(n)
Obstructive __Current Dioxjn Current
Time Abnormality Dioxin Est. Relative -
Assumption (Yrs.)) Category Low Medium High Contrast ~  Risk (95% C.1.) p-Value
¢) Minimal _ : C-by-T* 0.844
(n=52I) <18.6 None 722 742 833 Overallt 0.327
Mild 264 21,1 148 Mvs. L& .78 (0.40,1.53) 0.468¢
Mod./Sev. 14 4.7 1.9 Hvs L3 0.49 (0.19,1.22) 0.124¢
{(72) (128) (54 Mvs. LD 329 (0.3928.04) 0277
Hvs.LP 115 (0.07,18.96) 0.921¢
>18.6 None 638 697 831 Overallt 0.083
Mild 310 250 156 Mvs. L2 - 0.74 (0.37,147) 0.386¢
Mod./Sev. 5.2 5.3 1.3 Hvs. L2 0.38 (0.17,0.839) 0.025¢
(58) (132) (77 Muvs.LP 094 (0233.83) 0929
Hvs.Ld 019 (0.02,1.92)  0.161¢
f) Maximal C-by-T* 0.977
(n=742) <186 None 707 742 833 Overallt - 0.348
Mild 258 211 148 Mvs.L2  0.78 (0.46,1.33) 0.365¢
Mod./Sev. 3.5 4.7 1.9 Hvs L2 0.49 (0.22,1.11) 0.086¢
(198) (128) (54) Myvs.LdP 126 (041,3.88)  0.681€
Hvs. LY 044 (0.053.71)  0.454¢
>18.6  None 647 697 831  Overallt 0.044
Mild 30,1 250 156 Mvs. L2 077 (0.45,1.31) 0.338¢
Mod./Sev. 5.2 53 1.3 Hvs. L8 040 (0.20,0.82) 0.012¢
(153) (132) (D Myvs. LY 0.94 (0.33,2.70) 0913¢
"Hvs.Ld ~ 019 (0.02,1.58)  0.125¢

AMild contrasted with none.

bModeralelseve:e contrasted with none.

CTest of significance for relative risk equal to 1 (cunent dioxin and time categorized).

*Test of significance of current dioxin-by-time interaction.

tTest of independence of current dioxin and obstructive abnormality within time stratum.

Note: Minimal--Low: >10-14.65 ppt; Medium: >14.65-45.75 ppt; High: >45.75 ppt.
Maximal--Low: >5-14.65 ppt; Medium: >14.65-45.75 ppt; High: »45.75 ppt.
M vs. L: Medium current dioxin category versus low current dioxin category.
H vs. L: High current dioxin category versus low current dioxin category.
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.TABLE 17:19. (Continued)

Analysis of Obstructive Abriormality

Ranch Hands - Current Dioxint (Categorized) and Time - Adjusted

Current -
Time Dioxin Adj. Relative Covariate
Assumption (Yrs.) Contrast Risk (95% C. I) p-Value  Remarks
g) Minimal C-by-T* 0.803 AGE (p<0.001)
(n=521) <186 Overall? 0.417 CSMOK (p<0.001)
Myvs. L2 0.82 (0.40,1.65) 0.571¢
Hvs. L&~ 0.65 (0.25,1.69) 0.375¢
Myvs, LY 323 (0492135  0.222¢
Hvs. LV 238 (0212721}  0486°
>18.6 Overallf 0.103
Mvs L8 075 (037,150 0414¢
Hvs. L& 030 021,1.19) - 0.117¢
Mvs,Lb 099 025389  0.59%°
Hvs.Lb 038 (0.05294)  0.357°
h) Maximal : C-by-T* 0.963 AGE (p<0.001)
(n=742) <186 Overall? 0683  CSMOK (p=0.001)
"Myvs. L8 0.75 (043,132 0322  PACKYR (p=0.003)
Hvs. L& 065 (0.29,149) - 0.310°
Mvs. LP 137 (047397 0.564C
Hvs. LV 131 (0.27,6.48) 0.738¢
>18.6 Overalt 0.513
Mvs. L2 ;79 (0.45,1.37) 0.403¢
Hvs.L®8 057 (0.28,1.t7)  0.125¢
Mvs. LY 105 (0.38289y  0.921¢
Hvs. Lb 0.501¢

0.59 (0.13.2.74)

Mild contrasted with none.

bModerate/severe contrasted with nore.

®Test of significance for relative risk equal to 1 (current dioxin and time categorized).

"'Test of significance of current: dioxin-by-time interaction.

*Test of independence of current dioxin and obstructive abriormality

within time stfatum.

Note: - Minimal--Eow: >10-14.65 ppt; Medium: >14.65-45.75 ppt High: 34575 ppt.

Mmmﬂh-l.ow »5-14.65 ppt;. Medium:  >14.63-43.75 ppy; High: >45.75 ppt.
-~ M vs. L Meédium: current dioxin category versus fow currant dipxin ggtegory.

H vs. L: High current dioxin: ¢alegory versus low cument digkify catégory.

{1, ‘)1}1.79



08-L1

TABLE 17-19. (Continued)

Analysis of Obstructive Abnormality

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

Moderate/Severe
Current Percent Mild versus None versus None
Dioxin Est. Relative E Est. Relative
Category n None  Mild Mod./Sev. Contrast Risk (95% C.I.) p-Value Risk (95% C.L) p-Value

Background 786 741 214 46 _
Unknown 344 663 288 49  Unknown vs. Background 150 (1.122.01)  0.006

‘Low - 196 69.4 24.5 6.1 Low vs. Background 1.22 (0.84,1.77) 0.288
High 187 829 15.5 1.6 High vs. Background 0.65 (0.42,1.00) 0.050.

J) Ranch Hands and Comparisons by Cur.rent Dioxin Category - Adjusted

1.20 (0.66,2.19) 0541
1.42 (0.72,2.81) 0.307
0.31 (0.10,1.03) 0.056

Total 1,513 : All categories: p=0.002

_ o : Moderate/Severe
Current —Mild versus Nope :
Dioxin Adj. Relative Adj. Relative Covariate
Category n Contrast Risk (95% C.I) p-Value Risk (95% C.L.) p-Value Remarks
Background 786 AGE (p<0.001)

, CSMOK (p<0.001)

Unknown - 344 - . Unknown vs. Background 1.45 (1.06,1.99) 0.020 1.16 (0.63,2.12) 0.636 PACKYR (p<0.001)
Low 196 Low vs, Background 1.18 (0.79,1.75) 0412 1.45 (0.73,2.88) 0.293
High 187 High vs. Background 0.75 (0.48,1.19) 0.223 0.55 (0.19,1.51) 0.263
Total 1,513 All categories: p=0.083

Note: Background (Comparisons): Current Dioxin <10 ppt.
Unknown (Rarnch Hands): Current Dioxin <10 ppt.
Low (Ranch Hands): 15 ppt < Current Dioxin <33.3 ppt
High (Ranch Hands): Current Dioxin >33.3 ppt.



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

The interaction between current dioxin and time since tour was not significant under
both the minimal and the maximal assumptions in the unadjusted analyses of obstructive
abnormality (Table 17-19 [e] and [f]): p=0.844 and p=0.977, respectively). Under the
minimal assumption, there was no significant association between current dioxin and
obstructive abnormalities for time less than or equal to 18.6 years (Table 17-19 [e]:
p=0.327). For time greater than 18.6 years the association was marginally significant
(p=0.083). The percentages of mild obstructive abnormalities were 31.0, 25.0, and 15.6
percent for the low, medium, and high categories, and the percentages of moderate or severe
obstructive abnormalities were 5.2, 5.3, and 1.3 percent. Within this time stratum the risk of
mild obstructive abnormalities was significantly less than 1 under the high versus low current
dioxin contrast (Est. RR=0.38, 95% C.I.: {0.17,0.89], p=0.025).

Under the maximal assumption, the association between current dioxin and obstructive
abnormalities was not significant for time less than or equal to 18.6 years (Table 17-19 [f]:
p=0.348). However, the risk of mild obstructive abnormalities was marginally less than 1 for
the high versus low contrast (Est. RR=0.49, 95% C.L: [0.22,1.11], p=0.086).. For time
greater than 18.6 years, the association between current dioxin and obstructive abnormalities
was significant (p=0.044). Within this stratum, the risk of mild obstructive abnormalities
under the high versus low current dioxin contrast was significantly less than 1 (Est. RR=0.40,
95% C.L: [0.20,0.82], p=0.012). The percentages of mild obstructive abnormalities were
30.1, 25.0, and 15.6 percent for the low, medium, and high categories, and the percentages of
moderate or severe obstructive abnormalities were 5.2, 5.3, and 1.3 percent. _

After adjusting the minimal analysis for age and current cigarette smoking, the current
 dioxin-by-time interaction remained nonsignificant (Table 17-19 [g]: - p=0.803). The
association between current dioxin and obstructive abnormalities remained nonsignificant for
time less than or equal to 18.6 years (p=0.417) and became nonsignificant for time greater
than 18.6 years (p=0.103). The risk of mild obstructive abnormalities under the high versus
low contrast also became nonsignificant for time greater than 18.6 years (p=0.117).

In the adjusted maximal analysis, the current dioxin-by-time interaction remained
nonsignificant (Table 17-19 [h]: p=0.963) and the association between current dioxin and
obstructive abnormalities was nonsignificant within both time strata (p=0.683 for time<18.6
years; p=0.513 for time>18.6 years). The risk of mild obstructive abnormalities under the
high versus low contrast became nonsignificant within both time strata as well (p=0.310 for
time<18.6 years; p=0.125 for time>18.6 years). The covariates that.were retained in the
maximal analysis were age, current cigarette smoking, and lifetime cigarette smoking history.

Model 3: Ranch Hands and Comparisons by Current Dioxin Category

A significant association between obstructive abnormalities and the four current dioxin
categories was exhibited in the unadjusted model (Table 17-19 [i]: p=0.002). There was a
significant risk of mild obstructive abnormalities under the unknown versus background expo-
sure contrast (Est. RR=1.50, 95% C.1.: [1.12,2.01], p=0.006). The risk of mild ebstructive
abnormali-ties was significantly less than 1 for the high versus background contrast (Est.

R=0.65, 95% C.I.: [0.42,1.00], p=0.050). Alsa for the high versus background contrast, the
nsk of mederate or severe, obstructive abnormalities was margmall less than 1 (Est.
RR=0.31, 95% C.L:" [0.10.1. 03), p=0. 056). The percentages of a mild loss of vitaI edpacity-
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were 21.4, 28.8, 24.5, and 15.5 percent, and the percentages of a moderate or severe loss of
vital capacity were 4. 6, 4.9, 6.1, and 1.6 percent for the background, unknown, low, and hlgh
categories.

After the model was adjusted for age, current cigarette smoking, and lifetime cigarette
smoking history, the association between current dioxin and obstructive abnormalities
became marginally significant (Table 17-19 [j]: p=0.083). The risk of mild obstructive abnor-
malities for the unknown versus background contrast remained significant (Est. RR=1.45,
95% C.L: [1.06,1.99], p=0.020), but the risks of mild and moderate or severe obstructive
abnormalities for the high versus background contrast became nonsxgmﬁcant (mild: p=0.223;
moderate/severe: p=0.263).

Longitudinal Analysis
Laboratory Examfnation Variable

Ratio of Observed FEV1 to Observed FVC

Longitudinal analyses were conducted to examine the change in FEV/FVC for study
participants, as measured by the difference from the 1987 examination value relative to the
1982 Baseline examination value, for associations with initial dioxin in Ranch Hands, current
dioxin and time since tour in Ranch Hands, and categorized current dioxin in Ranch Hands
and Comparisons. For a specific longitudinal analysis of FEV1/FVC (e.g., minimal
assumption, initial dioxin analysis), the left side of each subpanel of a table provides the
means and sample sizes for participants with laboratory values at each examination. The
right side of each subpanel presents slopes, standard errors, and associated p-values (for
models using initial dioxin or models using current dioxin and time since tour), or differences
of examination mean changes, 95 percent confidence intervals, and associated p-values (for
models using categorized current dioxin). The reported statistics are presented for all
participants who were compliant at both the 1982 and 1987 examinations. Table 17-20
presents the results of the longitudinal analyses.

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

The longitudinal analysis of the change in FEV1/FVC of Ranch Hands between the 1982
and 1987 examinations and initial dioxin detected a marginally significant negative slope
under both the minimal and the maximal assumption (Table 17-20 [a] and [b]: p=0.093 and
p=0.100). Due to the transformation used, this negative slope implies a positive association
of borderline significance between the change in FEV/FVC, 1987 relative to 1982, and initial
dioxin. Under the minimal assumption, the FEV/FVC means increased by 0.002 from 1982
to 1987 for the low initial dioxin category, decreased by 0.001 for the medium initial dioxin
category, and increased by 0.008 for the high initial dioxin category. Similatly, under the
maximal assumption, FEV/FVC means increased by 0.002, decreased by 0.002, and
increased by 0.008 for the low, medium, and high initial dioxin categories from the 1982
examination to the 1987 examination.

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

_In the longitudinal analysis of the change in FEV}/FVC between the 1982 Baseline
examination and the 1987 examination with current dioxin and time since tour, the interaction
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TABLE 17-20,
Longitudinal Analysis of Ratio of Observed FEV] to Observed FVC

Raneh Hands - Logz (Initial Dioxin)

Msanal(n)
et T Slope
Assumption _ _ Dioxin 1982 1987 (S Ewond _ p-Value
a) Minimal Low 0.820 0.822 0.015 (0.009)  0.093
_(R?=0,006) (124) . (124) | |

Medium 0814 0.813
233) (255)

High 0832 0340
(125) (125)

- b) Maximal -~ Low - 0.808 0810 0.010 (9.006)  0.100
(R?=0.004) oan (179
Medium 0.813 0,811
o C(359) (359)
High 0.830 0.838

(179 (179)

‘Tumt‘mmed from natural logarithm (“1 p, 8] scale _
bSlope and standard ervor based on difference b@'rwem natural logamhm (1~ rstio of observed FEV, 10 gbserved FVC)
from 1987 and natural logarithin (] - ratio of abgerved FEV; t0 observed FVC) from 1982 versus iogy dioxin.
Note:  Minimal--Low: §2-93 ppi; Medium: >83-202 ppy; High: >292 ppt.
- Mazimal-Low: 25-569 ppi Medivm: »36.9-298 ppt; High: 2248 ppr.
P-values given are in refergpce ao 8 conuast of 1982 d 1987 resulss.
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Longitudinal Analysis of Ratio of Observed FEV; to Observed FVC

TABLE 17-20. (Continued)

Ranch Hands - Logz (Current Dioxin) and Time

- Mean?/(n)
C Dioni |
Time Slope
Assumption  (Yrs.) Examination Low  Medium High (Std. Error)b  p-Value
~ ¢) Minimal 0.876°
‘(R2=0.008) <18.6 1982 0.814 0818 0832 -0.015 (0.014) 0.304d
(69)  (125) (52)
1987 0.822 0.818 0.840
(69  (125) (52)
>18.6 1982 0815 0.813 0835 -0.018 (0.012) 0.135d
(55)  (130)  (73)
1987 0812 0812 0842
(55)  (130)  (73)
d) Maximal | 0.277¢
(R2=0.013) <18.6 1982 0.806 0.815 0.829 -0.006 (0.010) 0.524d
(95)  (185) (80) |
1987 0.813 0.816 0.838
(95)  (185) (80) |
>18.6 1982 0807 0811 0833 -0.021 (0.009) - 0.018d
(76)  (173) 100y
1987 0797 0.808 0.839
(76)  (173) (100)

Transformed from natural logarithm (1 - X) scale.

bSlope and standard error based on difference between natural logarithm (1 - ratio of observed FEV, to observed FVC)
from 1987 and natural logarithm (1 - ratio of observed FEV| to observed FVC) from 1982 versus logs dioxin.
CTest of significance for homogeneity of slopes (current dioxin continuous, time categorized).

dTest of significance for slope equal to 0 (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.

P-values given are in reference to a contrast of 1982 and 1987 results.
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_TABLE 17-20. (Contmued)

' Longltudmal Analysns of Ratio of Observed FEV1 to Observed FVC

~ ¢) Ranch Hands and Comparisons by Current Dioxin Ciitegory

Meand/(n)
Current Examination Difference of
Dioxin L Examination Mean - .
Category 1982 1987 Contrast Change (95% C.L)¢ p-Valuef
Background  0.814 0.815  All Categories 0.033
(683) (683) y
Unknown 0.804 0.803 . Unknown vs. Background = -0.002 -- 0.401
(316) (316) . |
Low 0.813 0.810 Low vs. Background -0.004 -- 0.220
(192) (192) a - N ' _
High 0.831 0.838  High vs. Background 0.006 -- -0.032
(180)  (180)
(R2=0.006)

*Transformed from natural logarithm (1 - X) scale.

eDifference of 1987 and 1982 examination mean changes afier transformation to original scale; confidence interval on

difference of 1987 and 1982 examination mean changes not given because analysis was performed on natural
logarithm (1 - X) scale.

fp.value is based on difference of 1987 and 1982 examination mean changes on natural logarithm (1 -

Note:  Background (Comparisons):

Current Dioxin 510 ppt.

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

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

High (Rench Hands): Curremt Dioxin »33.3 ppt.

P-values given are in reference to a contrast of 1982 and 1987 resulis.
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between current dioxin and time since tour was nonsignificant under both the minimal and the
maximal assumptions (Table 17-20 [c] and [d]: p=0.876 and p=0.277). Thus, the
association between current dioxin and the change in FEV1/FVC (1987 relative to 1982) did
not differ for the two timme strata under either the minimal or the maximal assumption.
However, for the maximal cohort, there was a significant negative slope for the greater than
18.6 years time stratum (Table 17-20 [d]: p=0.018). The negative slope indicates that the
change in FEV/FVC from 1987 to 1982 increased with increasing current dioxin levels. In
the greater than 18.6 years time stratum of the maximal cohort, the difference in FEV/FVC
means between the 1987 and 1982 examinations was -0.010, -0.003, and 0.006 for the low,
medium, and high current dioxin categories. '

Model 3: Ranch Hands and Comparisons by Current Dioxin Category

The change in FEV1/FVC between the 1982 Baseline examination and the 1987
examination differed significantly among the four current dioxin categories (Table 17-20 [e]:
p=0.033). The changes in FEV1/FVC means (1987 relative to 1982) for the background,
unknown, low, and high current dioxin categories were 0.001, -0.001, -0.003, and 0.007. The
contrast of the high category versus the background category found the change in FEV/FVC
means between 1982 and 1987 for the Ranch Hands in the high category significantly greater
than the change in FEV/FVC means for the Comparisons in the background category
(p=0.032).

DISCUSSION

While the presence of pulmonary disease is often evident based on a careful history and
physical examination, definitive diagnosis usually requires the collection of data from a
number of other sources. In the laboratory, the standard radiographic examination of the
chest and pulmonary function studies are routinely ordered and were included as variables in
the Air Force Health Study examination.

Historical information on the occurrence of pulmonary disease must be interpreted with
caution in the absence of medical record verification. Many of the cardinal symptoms of lung
disease, including dyspnea, chest pain, and exercise intolerance, are common to cardiovas-
cular disease as well (particularly ischemic heart disease) and are misinterpreted frequently
as to cause. Wheezing, assumed by the patient to be indicative of asthma, may in fact be
reflective of hemodynamic compromise in congestive heart failure. “Pneumonia” and
“pneumonitis” are often confused by patients in relating the medical history. All reported
episodes of pulmonary disease were verified by medical records and only verified occurrences
were analyzed.

The physical examination variables studied can provide valuable clues to the presence
of pulmonary disease. In lacking specificity, however, these data are limited in confirming a
diagnosis. Wheezes and hyperresonance, for example, will occur in obstructive airway
disease in asthma or in emphysema secondary to cigarette use. Dullness to percussion, a
finding common to many disorders, will occur in consolidation from atelectasis, infections,
pleural thickening, or pleural effusion. '

In view of the limitations of the history and physical examination noted above, added
emphasis is placed on screening laboratory data in the diagnosis of respiratory disease. The
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chest x ray, when normal is highly reliable.in excluding pulmonary. parenchymal disease,
though several exceptions must be recognized. Solitary lesions less than 6 millimeters,
miliary granulomatous infection, and early interstitial disease, among others, may be present
but not detectable radiographically. Further, it is recognized clinically that the chest x ray is
not sensitive to the detection of obstructive airway disease in an early stage. ‘On the other
hand, the chest x ray may reveal an early occult malignancy in an asymptomatic patient and
afford a rare opportunity for cure.

Spirometry has been used as a clinical tool to measure static lung volumes and to detect
respiratory disease for over a century. Dynamic indices, relating changes in lung volume to
time, were first developed more than 50 years ago and, with computerization, have been
refined to a high degree of accuracy and reproducibility. To be valid, spirometry requires that
particular attention be paid to technician training and to eliciting the full cooperation of the -
patient. In spirometry a premium is placed on using identical techniques in longitudinal
studies. These factors received special emphasis in this study.

The spirometric indices evaluated in this chapter are designed to measure lung volume
(FVC) and respiratory air flow (FEV). Static lung volume is principally determined by height
and is independent of weight, while dynamic volume measurements depend in part on
physical strength,. Accordingly, all indices require correction for age and height.

Respiratory disease may be divided into two general categories in clinical practice.
“Restrictive” disease is characterized by reduced vital capacity-as seen in interstitial fibrosis
or reduced lung volume postsurgical resection. In “obstructive” airways disease associated
with cigarette use (usually chronic obstructive pulmonary disease), the flow-dependent -
indices of FEV, and FEFmax are abnormally prolonged.

With a few exceptions, statistically significant pulmonary findings in this study were
limited to the laboratory indices. None of the historical variables was found to be s1gmf'1cantly
associated with the current or extrapolated initial body burden of dioxin.

With respect to the physical examination variables, there. was no evidence for any:
increased risk related to the current body. burden of dioxin, In the adjusted analysis, thorax
- and lung abnormalities (which was a composite of hyperresonance, dullness, wheezes, and
rales) displayed an increase in relation to the extrapolated initial level of serum dioxin and a
greater frequency for those Ranch Hands with the highest Jevel of serum dioxin than for the
Compansons Anexamination of the component variables showed margmally significant
increases with initial dioxin for hyperresonance and dullncss a mgmﬁcant increase with initial
dioxin for wheezes, and a nonsignificant but also positive association for rales. Similarly,
Ranch Hands with' the h:ghcst levels of serum dioxin were margmally greater than the-
Comparisons with' respect to the frequency of hyperresonance and wheezes, and significantly
greater for the frequency of rales. The associated adjusted relative risks for these Ranch
Hands verSu§ Compansons contrasts ranged from 1.98 to 3.03.

. Several-of s-the-’zlabora-tory.-indices analy.zcd revealed ﬂndings. consistent with a dioxin .
effect. In the adjustéd analysis, a slight decrease in FEV and FEFmax was noted in the
initial dioxin analysis. Though consistent with a dose-response effect, the differences were
slight (i.e., FEV1, 94.8 percent for low and 92.7 percent for high levels; FEFmax, 139.3
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percent for low and 135.1 percent for high levels) and not felt to be clinically significant. A
slight reduction in FVC was noted in those participants with high versus low levels of
extrapolated initial serum dioxin (88.4 percent versus 93.0 percent). Regardless of time since
tour, similar results were noted in relation to the current serum dioxin as well. Finally, the
FVC of those Ranch Hands with the highest levels of serum dioxin was lower than that of the
Comparisons (87.4 percent versus 91.7 percent). - A reduction in vital capacity associated
with obesity is well established in clinical practice. As noted'in Chapter 6, General Health, a
strong positive association was found between percent body fat and the body burden of
dioxin. Accordingly, interpretation of these results must await further research into the
pharmacokinetics of dioxin in lean versus obese individuals. In both the minimal and maximal
cohorts, 3.1 percent and 3.2 percent of the participants had FVC values below 74 percent, the
level indicating clinically relevant disease. The reduction in FVC is reflected in the only other
statistically significant laboratory index, the ratio of observed FEV| to observed FVC that
increased with the body burden of dioxin. " ’ '

The historical, physical examination, and laboratory data analyzed in this chapter
revealed no evidence for an increased incidence of pulmonary disease in the Ranch Hand
cohort relative to the Comparisons. Analysis of four laboratory variables yielded results that
were consistent with subtle dose-effects related to the body burden of dioxin. Body habitus

and, more specifically, percent body fat may play a role in these associations:

SUMMARY : : _

Five questionnaire variables, five physical examination variables, and seven laboratory
variables were analyzed for associatiotis with initial dioxin, current dioxin and time since tour,
and categorized current dioxin. Tables 17-21, 17-22, and 17-23 summarize the results.

Questionnaire Variables

The five questionnaire variables that were analyzed were asthma, bronchitis, pleurisy,
pneumonia, and tuberculosis. All of these conditions were restricted to disease occurring
after duty in SEA. '

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

The unadjusted analyses of the questionnaire variables showed no significant associa-
tions with initial dioxin. - : _ :

In the adjusted analysis of asthma, under both assumptions, there was a significant
interaction between initial dioxin and current cigarette smoking (minimal, p<0.001; maximal,
p=0.024). Under the minimal assumption, the risk of asthma was’ greater than 1 but not
significant for Ranch Hands with no current cigarette smoking and was of borderline signifi-
cance less than 1 for those with current cigarette use (>0-20 cigarettes/day: p=0.062; >20
cigarettes/day: p=0.052). Under the maximal assumption, the risk of asthma was signifi-
cantly less than 1 for Ranch Hands who'smoked thore than 20 cigarettes per day (p=0.034)
and was not significant for the other strata. Without this interaction, there was no significant
association between asthma and initial dioxin under the maximal assumption. In the adjusted
maximal analysis of bronchitis there was a marginally significant:tisk -of bronchitis that was
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 TABLE 17-21.

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

(Ranch Hands Only)
Unadjusteﬂ L _ Adjusted

Variable Minimal  Maximal . Minimal. ___ Maximal
Questionnaire |
Asthma (D) ns ‘ NS | e Rkl S *% (ng)
Bronchitis (D) ns ns ns " ons%
Pleurisy (D) NS NS N§* N$
Pneumonia (D) ns ns ns ns
Tuberculosis (D) ns ns ns ns
Physical Examination
Thorax and Lung

Abnormalities (D) NS NS NS* +0.022
Hyperresonance (D) NS NS NS NS*
Dullness (D) NS NS* NS NS*
Wheezes (D) NS NS +0.034 +0.034
Rales (D) NS NS NS NS
Laboratory
X-Ray Interpretation (D) NS NS NS NS
FVCa (C) ns -<0.001 ** (.0.028) -<0.001
FEV 2 (C) NS ns ¥¥ (ns) -0.026 -
FEFmaxa (C) ns -0.021 ns -0.014
Ratio of Observed FEV,

to Observed FVCb (C) +0.001 +<0.001 +0.022 +<0.001
Loss of Vital Capacity (D) NS NS* NS* 0.011
Obstructive Abnormality (D)  0.018 0.016 NS NS

8Negative slope considered adverse for this variable.

bpositive association between variable and log, (initial dioxin); however, slope is negative in analysis due to natural

logarithm (1 - X) transformation; directionality of association in table is opposite of analysis slope.

C: Continuous analysis.

D: Discrete analysis,

+; Relative risk 1.00 or greater for discrete analysis; slope nonnegative for coniinuous analysis.

-:  Slope negative for continuous analysis.

NS/ns: Not significant (p»0.10).

NS*/ms*: Marginally significant (0.05<pg0.10).

** (ns): Logy (initial dioxin)-by-covariate interaction (0.01<pg0.05); not significant when interaction is deleted; refer
to Appendix Table P-1 for a detailed description of this interaction.

L. 1789



TABLE 17-21. (Continued)

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

** (-0.028): Log, (initial dioxin)-by-covariate interaction (0.01<p=s0.05); significant (p=0.028) when interaction is
deleted; refer to Appendix Table P-1 for a detailed description of this interaction.
#*3%: - Logs (initial dioxin)-by-covariate interaction (0.01<ps0.05); refer to Appendix Table P-1 for a detailed
description of this interaction. '

Note:  P-value given if pg0.05. &
A capital “NS” denotes relative risk 1.00 or greater for discrete analysis or slope nonnegative for continuous
analysis; a lowercase “ns” denotes relative risk less than 1.00 for discrete analysis or negative for continuous
analysis; a capital "NS" for loss of vital capacity and obstructive abnormality does not imply directionality
due to log-linear analysis.
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_ TABLE 17-22

Summary of Current Dioxin and Tinié Analyses for Pulmonary Var_iables

Based on Mmimal and Makimal Assnn'ipﬁnns

{(Ranch Hands 0niy)
Unadjusted | _

Variable C*T <18.6 >186  C*T <186 >18.6
Questionnaire
Asthma (D) - ng NS ns ns NS ns
Bronchitis (D) - N3 ns ns’ NS -0 644 ns
Pleurisy (D) ns ‘NS NS NS . NS
Pneumonia (D) ns ns ns NS ns ns
Tuberculosis (D) NS ns ns NS ns ns
Physical Examination
Thorax and Lung

‘Abnormalities (D) ns NS ns NS NS NS
Hyperresonance (D) NS NS NS N§ NS NS
Dullness (D) - -- -- -- -- --
Wheezes (D) ns NS NS ns NS NS
Rales (D) ns NS NS NS ns NS
Laboratory
X-R-ay‘ Interpretation . (D) ns NS. ns ns N§ ns
FvCa (C) NS ns NS NS -0.003 ns
FEV ;2 (C) NS ns NS NS ns NS
FEFmaxa (C) NS ns* NS NS -0. 013 ns
Ratio of Observed FEV) :

to Observed FVCb (C) NS +0.045 +0.004 NS +0.005 +<0.001
Loss of Vital Capacity (D) NS NS NS§S NS NS NS
Obstructive Abnormality (D) NS NS N§* NS . N§ 0,044

ANegative slope considered adverse for this variable.
bpositive association between variable and logy (current dioxin); however, slope is negative in analysis due to natural
logarithm (1 - X) wansformation; directionality -of association in {able is opposite of analysis slope.

C: Continuous analysis.
D: Discrete analysis.

+: £18.6 and »18.6: Slope nonnegative for continuous analysis,

- £18.6 and >18.6: Relative risk less than 1.00 for discrete analysis; slope negative for continuous analysis.

--: Analysis not performed due 1o sparse number of abrnormalities,

NS/ns: Not significant (p>0.

10).

NS*ns*. Marginally significant (0.05<p<0. 10)

R E



TABLE 17-22. (Continued)

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

Note:

P-value given if p<0.05.

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

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

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

A capital “NS” denotes relative risk/slope for $18.6 category less than relative risk/slope for >18.6 category,

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

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

relative risk less than 1.00 for discrete analysis, or slope negative for continuous analysis; a capital “NS" for

loss of vital capacity and obstructive abnormality does not imply directionality due to log-linear analysis.
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TABLE 17-22. (Continued)

Summary of- Current Dioxin and Time«)_&ndlgﬁses-;for Pulmonary Variables
Based on Minital and Maximal Assunisptions

‘(Ranch Hands Only)
Adjusted
~Minimal ... ‘ Maximal . y

Variable C)T 4186 186  C*T <186  >18.6
Questionnaire o '
Asthma (D) ns NS ns ns NS ns
Bronchitis (D) ek (NS) sk (ns*) ** (175) ererk ok 'n:csuﬂ- Bk ok
P]euﬁsy (D) Mok sl ke . ek e ook . ﬂ***ﬁ o e o 2
Pneumonia (D) ns NS ns NS - ns ns
Tuberculosis (D) NS ns ns NS  'ns ns
Physical Examination | o
Thorax and Lung

Abnormalities (D) ** (ns) ** (NS*) ** (NS) NS NS +0.030
Hyperresonance (D) ns NS NS NS NS +0.027
Dullness (D) - - - - - -
Wheezes (D) *% (ns) ** (NS*) ** (NS) ns NS NS*
Rales (D) ns NS NS NS NS NS
Laboratory
X-Ray Interpretation (D) ns NS ns ns NS ns
FVCa (C) NS -0.024 ns NS - -<0.001 -0.009
FEV,2 (C) NS ng* ns NS -0.014 ns
FEFmax2 (C) NS * ns* NS NS -0.010 ns
Ratio of Observed FEV ]

to Observed FVCb (&) NS NS NS * NS +0.034  +0.005
Loss of Vital Capacity (D) NS NS NS NS 0.019 NS
Obstructive Abnormality (D) NS NS NS NS NS NS

8Negative slope considered advetse for this variable.
bpositive association between variable and log, (current dioxin); however, slope is negative in analysis due to natural
logarithm (1 - X) wransformation; directionality of association in table is opposite of analysis slope.

C: Continuous analysis.
D: Discrete analysis. _
+: £18.6 and »18.6: Relative 1isk 1.00 or greater for disctete analysis; slope nonnegative for continuous analysis.

- £18.6 and >18.6

—: Analysis not performed due w spaise number of abnormalilies.

NS/ns: Not signifi

: Slope negative for continuous analysis.

cant (p>0.10).

NS*/ns*: Marginally significant (0.05<p50.10).
Log; (current dioxin)-by-time-by-covariate interaction (0.01<p%0.05); not significant when
interaction is deleted; refer 1o Appendix Tdble P-1 for a detailed description of this intéraction.

** (NSY** (ns):
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" TABLE 17-22. (Continued)

'.Summary of Current Dioxin and Time Anal.yses for Pu_ltnonary Variables
Based on Minimal and Maximal Assumptions
(Ranch Hands Only)

** (NS*)/** (ns*): Logy (current dioxin)-by-time-by-covariate interaction (0.01<ps0.05); marginally significant when

interaction is deleted; refer 1o Appendix Table P-1 for a detailed description of this interaction.

#e*¥: Logy (current dioxin)-by-time-by-covariate interaction (p<0.01); refer to Appendix Table P-1 for a detailed

Note:

description of this interaction.

P-value given if pg0.05.

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

x18.6: Logy (current dioxin) hypothesis test for Ranch Hands with time since end of tour of 18.6 years or
less, -

>18.6: Logy (current dioxin) hypothesis test for Ranch Hands with time since end of tour greater than 18.6
years, : . _

A capital “NS" denotes relative risk/slope for $18.6 category less than relative risk/slope for >18.6 category,

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

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

relative risk less than 1.00 for discrete analysis, or slope negative for continuous analysis; a capital “NS" for

loss of vital capacity and obstructive abnormality does not imply directionality due to log-linear analysis.
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'TABLE 1723,

Summary of Categorized Current Dioxin ‘Analyses
“for Pulmonary’ ’Variablés
* (Ranch Hands and Comparisons)

~ Unadjusted

Unknown Low High
versus versus versus
Variable ; e Adl. -~ - Background Background Background
Queﬂtionnaire, o RTINS s,
Asthma (D) NS . +0.040 N§ - N§
Bronchitis (D) NS NS NS ERTINE | BRI
Pieurisy (D) NS ns _ ns NS _
Pneumonia (D) = NS -5 ns i ns M
Tuberculosis (D) R N§ NE:, - . ns G, B
Physical Exanjination ‘. ' o
Thorax and Lung Abnormalities (D) NS NS NS* 00 NS
Hyperresonance (D) NS NS NS NS
Dul]l‘leSS (D) - b =", ‘ Tl e [ ,;._"'?.{ ; SRR
Wheezes (D) ' " NS NS NS NS
Rales (D) NS ns ns . NS e
Laboratory _ R o '
X-Ray Interpretation (D) NS ns - ns
FVC2 (C) - - <0,001 : .- N§* - ns
FEV3{(C) o NS s NS o ng
FEFmax2 (C) NS* NS ns*
Ratio of Observed FEV |
10 Observed FVC (C) <0,001 ns
Loss of VitaliCapacity® (D) ., NS sNSe e NS
Lass: of- Vital: Capacity®. (D) ns
Obstrucqve Abnormaluy (p) 0.002 ., NS -
Obstructive Abnormalltyc (D) o NS v

8Negative:difference considered adverse for this yvarighle.
bMmild contrasted with none for the last three columns.

°Moderate/sévere contrasted wxl.h none for the last three columns.
C: Continudus!analysis. =
D: Discrete snalysis. RE 0
+:  Relative risk 1.00 or greater for discrete anufysm, difference m menns nd)élﬁegadm']'b‘r dbhtihumls uﬂﬁiyi‘m ’
. Relative tisk less than 1.00 for discrete malyui difference in means négafive fot:gominuovs amalysis::: i
-2 Analysls not performed due to sparse number ot' abnormnlmes
"'NS/is: -~ Not significant (ps0.10). e
NS*ms*: Marginally significant (0.05<p<0.10). o
Note: P-value given if p£0.05. S e e
A capital “NS™ denotes relative risk 1.00 or greater for (ﬁsefeté analybls ‘of diffcrenie i mitate nbfmegati
continucus analysis; a lowercase “ns” dendfes wellive Yisk lens Uian 1100 for-diserete: Hhalysis’ o dlffefl!ﬁce in
means negative for continuous analysis; a capital “NS” in the first column does ndit Hitiply difmib’ﬂalltys
. capital “NS” for loss of vnal capacny nnd obstmcnve abnormality docs not 1mp1y duemiéﬁm(y’ LA ﬂu lbg-
“liveat” anElyEs. _ '
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