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APPENDIX G-1. 

Discussion of Vibrotactile Threshold Methodology and 
Dependent Variable-Covariate Associations for the Neurology Assessment 

This appendix contains a description of the methodology used to obtain vibrotactile 
threshold measurements of the right and left great toes of all participants. This appendix also 
contains Table G-1-1, which shows results of tests of association between each dependent 
variable and candidate covariates for the adjusted analysis. Pearson's chi-square test 
(continuity-adjusted for 2x2 tables) is used for significance testing of the associations 
between each discrete dependent variable and the candidate covariate. When a candidate 
covariate is continuous in nature (for example, age), the covariate is discretized prior to the 
analysis of the discrete dependent variable. Pearson's correlation coefficient is used for 
significance testing of the associations between the natural logarithm of each continuous 
dependent variable and a continuous candidate covariate. When a candidate covariate is 
discrete in nature, means transformed from the natural logarithm scale to the original scale 
are presented, and an analysis of variance is used to investigate the difference between the 
means on the natural logarithm scale. 

VIBROTACTILE THRESHOLD METHODOLOGY 

Vibrotactile threshold measurements were made on the right and left great toes of 
2,228 AFHS participants. These observed values were gathered using the Vibratron II, a 
machine generating measurements in vibrational units (vu). Because vu are only produced by 
the Vibratron II, vu need to be converted to a standardized unit, such as microns of 
displacement, to allow comparisons between thresholds generated by this study and 
thresholds ascertained in other studies. The conversion from vu to microns of displacement 
is given by 

microns = k(vu)n 

where k and n are machine-specific. For the Vibratron II machine used in the AFHS, k and 
n were estimated to be 0.550 and 2.02217 respectively. These constants were evaluated by 
Dr. Richard Letz of the Division of Environmental and Occupational Health at Fm.ory 
University School of Public Health, who calibrated the Vibratron II machine used in the 
AFHS before and after vibrotactile measurements were taken (39). These two calibrations 
resulted in two estimates of both k and n. Both calibrations were necessary to determine 
whether or not the machine's measurement standard had shifted over time. The estimates of 

. k and n did not change substantially between the two calibrations, and errors in vibrotactile 
threshold measurements contributed by the Vibratron Il are assumed to be constant across 
time. The numbers 0.550 and 2.02217 resulted from Dr. Letz's final calibration. The initial 
calibration estimated k and n to be 0.539 and 2.0856 respectively. The results of a study to 
determine the relationship between the measurements using the initial estimates of k and n 
and the final estimates of k and n is described subsequently. 

As an additional analytical. issue, vibrotactile measurements were gathered at SCRF 
using the method of limits procedure, which produced seven measurements for each great 
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toe. In order to obtain one measurement per toe, a trimmed mean was calculated for each 
set of seven measurements for each toe using the following algorithm: 

• Drop the first observation. 

• From the remaining six observations, delete the minimum and maximum 
observations. 

• Average the other four measurements to produce one measurement per toe. 

Investigation of the trimmed means and observations composing the trimmed means 
revealed that each of these distributions are highly skewed (positive skewness). To produce 
symmetric distributions, a log transformation was applied to the data. The vibrotactile 
measurements analyzed in the AFHS were computed by first transforming the seven 
vibrotactile measurements for each great toe before calculating the trimmed mean. 

To assess the effect of the sequence of operations (transforming and averaging) used 
to produce a single vibrotactile measurement on the statistical analysis, the trimmed mean on 
the log(micron) scale and the log of the· trimmed mean on the micron scale were computed 
for each participant's right and left great toes (RTLOG, RLOGT, LTLOG, and LLOGT 
respectively). Scatterplots of RTLOG versus RLOGT and LTLOG versus LLOGT were 
produced, and the Pearson correlation coefficients for RTLOG and RLOGT along with 
LTLOG and LLOGT were calculated. The respective correlation coefficients were 0.99330 
and 0.99610, which imply a strong linear relationship between the two methods of 
transformation. Examination of the scatterplots also confirmed the linear relationship. As a 
result of the linear association, statistical conclusions would not be affected by the sequence 
of operations (transforming and averaging) used to produce a vibrotactile measurement for 
each great toe. 

Also, to study the effect of the change in k and n obtained from the two calibrations 
on vibrotactile measurements, RTLOG and LTLOG were computed using values of k and n 
obtained from the initial and final calibrations (RTLOGI, LTLOGI, RTLOGF, and LTLOGF 
respectively). Scatterplots of RTLOGI versus RTLOGF and LTLOGI versus LTLOGF were 
examined along with the Pearson correlation coefficients associated with the two plots. The 
scatterplots and correlation coefficients indicated a strong linear relationship between 
vibrotactile measurements computed with values of k and n from the initial 
calibration and vibrotactile measurements •based on values of k and n from the final 
calibration. RTLOGI and RTLOGF had a correlation coefficient of 0.99996, while LTLOGI 
and LTLOGF had a correlation coefficient of 0.99997. Therefore, choosing values fork and 
n from the initial or fmal calibration would not affect statistical conclusions. 

The trimmed mean on the log(micron) scale is equivalent to a geometric trimmed 
mean on the micron scale. Statistical analysis on the log(micron) scale is eonsistent with two 
other studies that investigated vibrotactile thresholds. One study examined reliability and 
time efficiency for obtaining vibrotactile measurements, while the other study determined the 
magnitude of effect modifiers on vibrotactile thresholds (38). 
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Table G-1-1. 
Dependent Variable-Covariate Associations for the Neurology Assessment 

Age Race 
Dependent _ Born Born 
Variable .Level ~1942 <1942 p-Value Bladl Non-Black J>-V alue 
Medical Records: 
Historical Neurological Disorders 
Inflammatory Diseases (n=946) (n=l,272) (n=130) (n=2,088) 
' Yes 0.43 0.33 0.950 0.03 0.43 0 .999 
Hereditary and Degenerative (n=951) (n=l,276) (n=l30) (n=2,097) 
Diseases Yes 4.63 5.93 0.229 6.23 5.33 0.824 

Peripheral Disorders (n=950) (n=l,272) (n=130) (n=2,092) 
Yes 12.23 19.43 <0.001 11.53 16.63 0 .161 

Other Neurological Disorders (n=946) (n=l,272) (n=129) (n=2,089) 
Yes 14.63 24.13 <0.001 33.33 19.23 <0.001 

Physical Examination: 
Cranial Nerve Function 
Smell (n=951) (n=l,277) (n=130) (n=2,098) 

Abnormal 0.83 1.83 0.084 1.53 1.43 0.999 

Visual Fields (n=949) (n= 1,273) (n=130) (n=2,092) 
Abnormal 0.13 0.23 0.833 0.03 0.23 0.999 

Light Reaction (n=950) (n=l,275) (n=130) (n=2,095) 
Abnormal 0.33 0.43 0.999 0.03 0.43 0.999 

Ocular Movement (n=950) (n=l,275) (n=130) (n=2,095) 
Abnormal 0.4% 0.73 0.555 0.03 0.63 0.758 

Facial Sensation (n=951) (n=l,277) (n=130) (n=2,098) 
Abnormal 0.13 0.23 0.834 0.03 0.23 0.999 

Jaw Clench (n=951) (n=l,277) (n=130) (n=2,098) 
Deviated 0 .03 0 .13 0.999 0.0% 0.03 0.999 

Smile (n=951) (n=l,277) (n=130) (n=2,098) 
Abnormal 0.5% 0.93 0.387 0.0% 0.8% 0 .609 

Palpebral Fissure (n=951) (n=l,277) (n=130) (n=2,098) 
Abnormal 0.9% 0.93 0.999 0.83 1.03 0 .999 

Balance (n=951) (n=l,275) (n=130) (n=2,096) 
Abnormal 0.03 0.93 0.010 0.03 0.53 0.854 

Gag Reflex (n=951) (n=l,277) (n=130) (n=2,098) 
Abnormal 0.03 0.13 0.999 0.03 0.03 0 .999 

Speech (n=951) (n=l,277) (n=130) (n=2,098) 
Abnormal 0 .1% 0.53 0.170 0.83 0.33 0.960 

Palate and Uvula Movement (n=951) (n=l,277) (n=l30) (n=2,098) 
Deviated 0.0% 0.13 0.999 0.03 0.03 0.999 

Neck Range of Motion (n=950) (n=l,277) (n=130) (n=2,097) 
Abnormal 5.7% 20.43 <0.001 6.2% 14.63 0.011 

Cranial Nerve Index without (n=950) (n=l,271) (n=l30) (n=2,091) 
Range of Motion Abnormal 2.43 5.13 0.002 2.3% 4 .13 0 .444 

G-1-3 



Table G-1-1. (Continued) 
Dependent Variable-Covariate Associations for the Neurology Assessment 

·:.· 
Occupation 

Dependent Enlisted Enlisted 
Variable Level Officer Flyer Groundcrew p-Value 

Medical Records: 
Historical Neurological Disorders 

Inflammatory Disease (n=864) (n=362) (n=992) 
Abnormal 0.3 3 0.63 0.33 0.791 

Hereditary and Degenerative (n=867) (n=365) (n=995) 
Diseases Abnormal 4 .7 3 6.63 5.43 0.416 

Peripheral Disorders (n=865) (n=363) (n=994) 
Abnormal 16.83 17.6% 15.5 3 0.583 

Other Neurological Disorders (n=865) (n=364) {n=989) 
Abnormal 8.3 3 30.5% 26.43 <0.001 

Physical Examination: 
Cranial Nerve Function 

Smell (n=868) (n=365) {n=995) 
Abnormal 1.53 1.63 1.23 0.783 

Visual Fields {n=867) (n=365) (n=990) 
Abnormal 0.2% 0.0 % 0.23 0.667 

Light Reaction (n=868) {n=365) (n=992) 
Abnormal 0.3 3 0 .33 0.4% 0.936 

Ocular Movement {n=868) {n=365) (n=992). 
Abnormal 0.8% 0.33 0.53 0.484 

Facial Sensation (n=868) {n=365) (n=995) 
Abnormal 0 .0% 0.33 0.33 0.277 

Jaw Clench (n=868) {n=365) (n=995) 
Deviated 0 .03 0.0 3 0 .13 0.538 

Smile {n=868) {n=365) {n=995) 
Abnormal 1.23 0 .33 0 .63 0 .199 

Palpebral Fissure {n=868) (n=365) {n=995) 
Abnormal 1.0% 0.83 0.93 0.925 

Balance (n=866) {n=365) (n=995) 
Abnormal 0 .53 0.83 0.43 0 .610 

Gag Reflex (n=868) {n=365) {n=995) 
Abnormal 0 .03 0.03 0.13 0.538 

Speech {n=868) (n=365) (n=995) 
Abnormal 0 .23 0.3% 0.53 0 .592 

Palate and Uvula Movement (n=868) {n=365) {n=995) 
Deviated 0.03 0.0% 0.1 3 0 .538 

Neck Range of Motion {n=865) (n=365) {n=994) 
Abnormal 16.83 17.6 3 10.43 < 0.001 

Cranial Nerve Index without (n=865) (n=365) (n=991) 
Range of Motion Abnormal 4.23 3.83 3.83 0 .928 
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Table G-1-1. (Continued) 
Dependent Variable-Covariate Associations for the Neurology Assessment 

,, 
~= 

Current Alcohol Use "lo: 

Dependent _ _ 0-1 1-4 
Variable Level Drinks/Day Drinks/Day > 4"Drinks/Day p-Value 

Medical Records: 
Historical Neurological Disorders 

Inflammatory Disease 

Hereditary and Degenerative 
Diseases 

Peripheral Disorders 

Other Neurological Disorders 

Physical Examination: 
Cranial Nerve Function 

Smell (n=l,741) (n=400) (n=59) 
Abnormal 1.53 0.8% 1.73 0.500 

Visual Fields (n=l,737) (n=398) (n=59) 
Abnormal 0.23 0 .03 0.03 0.590 

Light Reaction (n=l,739) (n=399) (n=59) 
Abnormal 0.43 0 .33 0.03 0 .807 

Ocular Movement (n=l,739) (n=399) (n=59) 
Abnormal 0.53 1.0% 0.0% 0.436 

Facial Sensation (n=l,741) (n=400) (n=59) 
Abnormal 0.2% 0.0% 0.0% 0 .590 

Jaw Clench (n=l,741) (n=400) (n=59) 
Deviated 0.13 0.0% 0.0% 0 .876 

Smile (n=l,741) (n=400) (n~59) 

Abnormal 0.93 0.5% 0.0% 0.598 

Palpebral Fissure (n=l,741) {n=400) (n=59) 
Abnormal 1.13 0.5% 0.03 0.409 

Balance (n=l,739) (n=400) (n=59) 
Abnormal 0.53 0.8% 0.0% 0 .652 

Gag Reflex (n=l,741) (n=400) (n=59) 
Abnormal 0.13 0.03 0.0% 0.876 

Speech (n=l,741) (n=400) (n=59) 
Abnormal 0.53 0.03 0.0% 0.347 

Palate and Uvula Movement (n=l,741) (n=400) (n=59) 
Deviated 0.1% 0.0% 0.0% 0.876 

Neck Range of Motion (n=l,740) (n=400) (n=59) 
Abnormal 13.33 17.03 13.63 0.152 

Cranial Nerve Index without (n=l,736) (n=398) (n=59) 
Range of Motion Abnormal 4.33 2.8% 1.73 0.237 
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Table G-1-1. (Continued) 
Dependent Variable-Covariate Associations for the Neurology Assessment 

Lifetime Alcobol History 

Dependent~, . 0 Drink• 040 Drink- >40Drink-
Variable Level years years years p-Value 

Medical Records: 
Historical Neurological Disorders 

Inflammatory Disease {n=132) {n=l,482) {n=562) 
Yes 0.03 0.4% 0.4% 0.761 

Hereditary and Degenerative (n=134) {n=l,486) {n=564) 
Diseases Yes 6.03 4.5% 7.1% 0.060 

Peripheral Disord~rs {n=134) (n=l,482) (n=563) 
Yes 19.43 15.4% 18.1% 0.201 

Other Neurological Disorders (n=133) (n=l,481) {n=562) 
Yes 21.1% 19.1% 20.63 0.674 

Physical Examination: 
Cranial Nerve Function 

Smell (n=134) (n=l,487) {n=564) 
Abnormal 3.0% 1.2% 1.43 0.238 

Visual Fields (n=134) (n=l,483) (n=562) 
Abnormal 0.7% 0.13 0.2% 0.285 

Light Reaction (n=134) {n=l,485) (n=563) 
Abnormal 0.7% 0.33 0.53 0.512 

Ocular Movement {n=134) {n=l,485) (n=563) 
Abnormal 0.0% 0 .7% 0.5% 0.609 

Facial Sensation {n=134) {n=l,487) {n=564) 
Abnormal 0.7% 0 .1% 0.4% 0.115 

Jaw Clench (n=134) {n=l,487) {n=564) 
Deviated 0.03 0 .0% 0.23 0.237 

Smile (n=134) (n=l,487) {n=564) 
Abnormal 1.5% 0.7% 0.73 0.622 

Palpebral Fissure {n=134) {n=l,487) {n=564) 
Abnormal 2.2% 0.9% 0.93 0.294 

Balance (n=134) (n=l,485) {n=564) 
Abnormal 0.7% 0.53 0.4% 0.801 

Gag Reflex {n=l34) (n=l,487) {n=564) 
Abnormal 0.0% 0.0% 0.23 0.237 

Speech (n=134) (n=l,487) (n=564) 
Abnormal 0.0% 0.4% 0.43 0.759 

Palate and Uvula Movement {n=134) (n=l,487) {n=564) 
Deviated 0.0% 0.0% 0'.23 0.237 

Neck Range of Motion {n=134) {n=l,486) (n=564) 
Abnormal 12.7% 12.9% 17.03 0 .047 

Cranial Nerve Index without (n=134) {n=l,482) (n=562) 
Range of Motion Abnormal 9.0% 3.6% 3.73 0.010 
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Table G-1-1. (Continued) 
Dependent Variable-Covariate As.wciations for the Neurology As.§essment 

:--::f.·;-. 
Insecticide · Exposure Industrial Cbariic21 Exposure Dependent 

Variable Level No Yes p-Value No Yes p-Value 

Medical Records: 
Historical Neurological Disorders 

Inflammatory Diseases (n=700) (n=l,518) (n=916) (n=l,302) 
Yes 0.63 0.33 0.457 0.23 0.53 0.563 

Hereditary and (n=702) (n=l,525) (n=919) (n=l,308) 
Degenerative Diseases Yes 6.03 5.03 0.419 5.53 5.23 0.790 

Peripheral Disorders (n=702) (n=l,520) (n=918) (n=l ,304) 
Yes 12.53 18.13 0.001 15.33 17.13 0.270 

Other Neurological (n=700) (n=l,518) (n=918) (n=l,300) 
Disorders Yes 18.73 20.63 0.325 16.73 22.43 0.001 

Physical Examination: 
Cranial Nerve Function 

Smell (n=702) (n=l,526) (n=920) (n=l,308) 
Abnormal 1.03 1.63 0.377 1.63 1.23 0.532 

Visual Fields (n=701) (n=l,521) (n=917) (n=l,305) 
Abnormal 0.13 0.23 0.999 0.2% 0.23 0.999 

Light Reaction (n=702) (n=l,523) (n=919) (n=l,306) 
Abnormal 0.13 C).53 0.435 0.3% 0.43 0.999 

Ocular Movement (n=702) (n=l,523) (n=919) (n=l,306) 
Abnormal 0.33 0.73 0.338 0.8% 0.53 0.523 

Facial Sensation (n=702) (n=l,526) (n=920) (n=l,308) 
Abnormal 0.13 0.23 0.999 0.23 0.23 0.999 

Jaw Clench (n=702) (n=l,526) (n=920) (n=l,308) 
Deviated 0.13 0.03 0.691 0.13 0.03 0.860 

Smile (n=702) (n=l,526) (n=920) (n=l,308) 
Abnormal 0.73 0.83 0.999 1.13 0.53 0.220 

Palpebral Fissure (n=702) (n=l,526) (n=920) (n=l,308) 
Abnormal 1.03 0.93 0.999 1.23 0.83 0.415 

Balance (n=702) (n=l,524) (n=918) (n=l,308) 
Abnormal 0.33 0.6% 0.528 0.5% 0.53 0.999 

Gag Reflex (n=702) (n=l,526) (n=920) (n=l,308) 
Abnormal 0.13 0.03 0.691 0.13 0.03 0.860 

Speech (n=702) (n=l,526) (n=920) (n=l,308) 
Abnormal 0.43 0.33 0.999 0.73 0.23 0.114 

Palate and Uvula (n=702) (n=l,526) (n=920) (n=l,308) 
Movement Deviated 0.13 0.03 0.691 0.13 0.03 0.860 

Neck Range of Motion (n=702) (n=l,525) (n=919) (n=l,308) 
Abnormal 13.23 14.53 0.473 15.93 12.83 0.049 

Cranial Nerve Index (n=702) (n=l,519) (n=916) (n=l,305) 
without Range of Motion Abnormal 2.63 4.63 0.029 4.93 3.33 0.070 
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Table G-1-1. (Continued) 
Dependent Variable-Covariate Associations for the Neurology Assessment 

.-:.• Degreasing Chemical -.:.· 
::~. .Exposure Diabetic Class Dependent ~/',:= 

Variable .· Level No Yes p-Value Normal Impaired Diabetic p-Value 

Medical Records: 
Historical Neurological Disorders 

Inflammatory (n=821) (n=l,397) (n=l,640) (n=250) (n=325) 
Diseases Yes 0.13 0.5% 0.284 0 .43 0.4% 0.33 0.982 

Hereditary and (n=823) (n=l,404) (n=l,647) (n=251) (n=326) 
Degenerative Yes 6.23 4.8% 0.203 4.9% 7.23 6.43 0.202 
Diseases 

Peripheral (n=823) (n=l,399) (n=l,644) (n=251) (n=324) 
Disorders Yes 14.23 17.63 0.044 14.33 17.9% 25.63 <0.001 

Other (n=819) (n=l,399) (n=l,640) (n=249) (n=326) 
Neurological Yes 16.73 21.9% 0.004 18.13 24.13 26.43 0.001 
Disorders 

Physical Examination: 
Cranial Nerve Function 

Smell (n=823) (n=l,405) (n=l,648) (n=251) (n=326) 
Abnormal 1.53 .. 1.4% 0.985 1.23 1.23 2.53 0.209 

Visual Fields (n=821) (n=l,401) (n=l,645) (n=251) (n=323) 
Abnormal 0.43 0.13 0.289 0.23 0.03 0.33 0.686 

Light Reaction (n=823) (n=l,402) (n=l,647) (n=251) (n=324) 
Abnormal 0.43 0.43 0.999 0.33 0.03 0.93 0.139 

Ocular Movement {n=823) (n=l ,405) (n=l,647) (n=251) (n=324) 
Abnormal 0.63 0.6% 0.999 0.53 1.23 0.63 0.388 

Facial Sensation (n=823) {n=l,405) {n=l,648) (n=251) (n=326) 
Abnormal 0.13 0.23 0.999 0.13 0.43 0.33 0.529 

Jaw Clench (n=823) {n=l,405) (n=l,648) (n=251) (n=326) 
Deviated 0.03 0.13 0.999 0.03 0.43 0.03 0.020 

Smile (n=823) (n=l ,405) (n=l,648) (n=251) (n=326) 
Abnormal 0.63 0.93 0.694 0.73 0.43 1.53 0.203 

Palpebral Fissure (n=823) (n=l,405) (n=l ,648) (n=251) (n=326) 
Abnormal 1.03 0.93 0.999 0.83 0.83 1.53 0.490 

Balance (n=822) (n=l,404) (n=l,647) (n=251) (n=325) 
Abnormal 0.53 0.53 0.999 0.23 0.43 2.23 <0.001 

Gag Reflex (n=823) (n=l ,405) {n=l,648) (n=251) (n=326) 
Abnormal 0.03 0.13 0.999 0.03 0.43 0.03 0.020 

Speech (n=823) (n=l,405) (n=l,648) (n=251) (n=326) 
Abnormal 0.53 0.33 0.689 0.33 0.83 0.33 0.470 

· Palate and Uvula (n=823) {n=l,405) {n=l,648) (n=251) (n=326) 
Movement Deviated 0.03 0.13 0.999 0.03 0.43 0.03 0.020 

Neck Range of (n=823) (n=l,404) (n=l,647) (n=251) (n=326) 
Motion Abnormal 14.83 13.73 0.491 13.43 15.13 16.63 0.287 

Cranial Nerve (n=820) (n=l ,401) (n=l,645) (n=251) (n=322) 
Index without Abnormal 3.93 4.03 0.999 3.53 2.8% 7.53 0.002 
Range of Motion 
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Table G-1-1. (Continued) 
Dependent Variable-Covariate Associations for the Neurology Assesmient 

:::·:" 
Serum Insolin ·· 

~~. :=.::t .. 

Levd No Abnormal · p--Value 

Medical Records: 
Historical Neurological Disorders 

Inflammatory Disease 

Hereditary and Degenerative Diseases 

Peripheral Disorders 

Other Neurological Disorders 

Physical Examination: 
Cranial Nerve Function 

Smell {n=983) (n=l,243) 
Abnormal 1.5% 1.3% 0.768 

Visual Fields (n=979) {n=l,241) 
Abnormal 0.3% 0.1% 0.458 

Light Reaction {n=981) (n=l,242) 
Abnormal 0.4% 0.3% 0.999 

Ocular Movement {n=981) (n=l,242) 
Abnormal 0.4% 0.7% 0.488 

Facial Sensation {n=983) (n =l,243) 
Abnormal 0.0% 0.3% 0.202 

• Jaw Clench (n=983) (n=l,243) 
Deviated 0.0% 0.1% 0.999 

Smile (n=983) (n=l,243) 
Abnormal 0.9% 0.6% 0.626 

Palpebral Fissure (n=983) (n=l,243) 
Abnormal 1.2% 0.7% 0.326 

Balance (n=983) (n=l,241) 
Abnormal 0.6% 0.4% 0.698 

Gag Reflex (n=983) (n=l,243) 
Abnormal 0.0% 0.1% 0.999 

Speech (n=983) (n=l,243) 
Abnormal 0.23 0.5% 0.461 

Palate and Uvula Movement {n=983) (n= l,243) 
Deviated 0.0% 0.1% 0.999 

Neck Range of Motion {n=983) (n=l,242) 
Abnormal 13.33 14.7% 0.376 

Cranial Nerve Index without Range of {n=979) (n=l,240) 
Motion Abnormal 3.93 4.0% 0.943 
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Table G-1-1. (Continued) 
Dependent Variable-Covariate ~tions for the Neurology Assessment 

Age ·:.;-:.«. t·~+~· Race 
Dependent Born .Bom 
·V.ariable Level ?:1942 <1942 .p-Value Black Non-Black p-Value 
Physical Examination: 
Peripheral Nerve Function 
Pin Prick {n=936) {n=l,189) (n=126) (n=l ,999) 

Abnormal 4.03 6.63 0.009 3.23 5.63 0.336 
Light Touch (n=936) {n=l,189) (n=126) (n=l,999) 

Abnormal 3.03 5.53 0.008 2.43 4.53 0.366 
Muscle Status {n=950) (n=l,276) {n=130) (n=2,096) 

Abnormal 1.83 3.83 0.009 0.03 3.13 0.077 
Patellar Reflex {n=948) (n=l,274) (n=129) (n=2,093) 

Abnormal 0.43 3.23 <0.001 1.63 2.13 0.942 
Achilles Reflex (n=944) {n=l,270) (n=129) (n=2,085) 

Abnormal 4.43 13.13 <0.001 10.13 9.43 0.920 
Biceps Reflex (n=951) {n=l,277) (n=130) (n=2,098) 

Abnormal 0.43 1.33 0.048 0.83 1.03 0.999 
Babinski Reflex (n=951) (n=l,275) (n=130) (n=2,096) 

Abnormal 0.43 0.53 0.903 0.83 0.53 0.999 
Vibrotactile ThreshOld 
Measurement of Right Great {n=2,223) {n=129) (n=2,094) 
Toe (microns)3 r=0.385 <0.001 x=l4.74 x=16.75 0.221 

Vibrotactile Threshold {n=2,283) (n=129) (n=2,094) 
Measurement of Left Great r=0.420 <0.001 x=B.23 x=l6.96 0.019 
Toe (microns)3 

Physical Examination: CNS 
Coordination Processes 
Tremor (n=951) (n=l,277) (n=130) (n=2,098) 

Abnormal 2.43 3.13 0.440 1.53 2.93 0.539 
Coordination (n=950) (n=l,275) (n=130) (n=2,095) 

Abnormal 0.83 3.03 0.001 1.53 2.13 0.905 
Romberg Sign {n=951) (n=l,275) (n=130) (n=2,096) 

Abnormal 0.03 0.93 0.010 0.03 0.53 0.854 
Gait (n=951) (n=l,276) (n=l30) (n=2,097) 

Abnormal 2.33 4.03 0.037 2.33 3.33 0.699 
Central Nervous System {n=950) (n=l,276) (n=130) (n=2,096) 
Index Abnormal 4.53 7.03 0.020 2.33 6.23 0.107 

a Means transformed from natural logarithm scale; correlations based on natural logarithm of dependent variable 
versus covariate. 

Note: Correlations (r) are based on total sample size and are not category specific. 
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Table G-1-1. (Continued) 
Dependent Variable-Covariate Associations for the Neurology Assessment 

•. Occupation 

Dependent .. ,, , -:; ... Enlisted Enlisted ,. 
Variable .. Level •. Officer 

.. 
Flyer · Gromidcrew p-Value 

Physical Examination: 
Peripheral Nerve Function 

Pin Prick (n=821) (n=351) (n=953) 
Abnormal 5.5% 7.1% 4.8% 0.270 

Light Touch (n=821) (n=351) (n=953) 
Abnormal 4.4% 4.3% 4.4% 0.994 

Muscle Status (n=868) (n=363) (n=995) 
Abnormal 2.6% 4.1% 2.7% 0.324 

Patellar Reflex (n=865) (n=363) (n=994) 
Abnormal 2.2% 2.2% 1.8% 0.812 

Achilles Reflex (n=864) (n=361) (n=989) 
Abnormal 10.5% 10.2% 8.2% 0.193 

Biceps Reflex (n=868) (n=365) (n=995) 
Abnormal 1.3% 0.5% 0.8% 0.408 

Babinski Reflex (n=867) (n=364) (n=995) 
Abnormal 0.3% 0.5% 0.6% 0.723 

Vibrotactile Threshold 
Measurement of Right Great Toe (n=865) {n=365) (n=993) 
(microns)a x=11.81 x=l9.68 x=14.12 <0.001 

Vibrotactile Threshold 
Measurement of Left Great Toe (n=866) {n=364) (n=993) 
(microns)a x=is.03 x=20.19 x=14.61 <0.001 

Physical Examination: CNS 
Coordination Processes 

Tremor {n=868) {n=365) (n=995) 
Abnormal 3.2% 2.2% 2.6% 0.547 

Coordination (n=867) (n=363) (n=995) 
Abnormal 2.2% 1.9% 2.0% 0.943 

Romberg Sign (n=866) {n=365) (n=995) 
Abnormal 0.5% 0.8% 0.4% 0.610 

Gait {n=867) (n=365) (n=995) 
Abnormal 2.9% 4.1% 3.3% 0.542 

Central Nervous System Index (n=867) (n=364) (n=995) 
Abnormal 5.7% 6.6% 5.9% 0.816 

a Means transformed from natural logarithm scale; correlations based on natural logarithm of dependent variable 
versus covariate. 
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Table G-1-1. (Continued) 
Dependent Variable-Covariate Associations for the Neurology Assessment 

Physical Examination: 
Peripheral Nerve Function 

Pin Prick (n=l,656) (n=389) (n=56) 
Abnormal 5.4% 5.93 5.43 0 .915 

Light Touch (n=l,656) (n=389) (n=56) 
Abnormal 4.0% 5.93 5.43 0.232 

Muscle Status (n=l,739) (n=400) (n=59) 
Abnormal 3.13 2.03 5.1% 0 .310 

Patellar Reflex (n=l,736) (n=399) (n=59) 
Abnormal 1.73 3.03 1.73 0.248 

Achilles Reflex (n= 1,727) (n=400) (n=59) 
Abnormal 9.33 8.83 15.3% 0.274 

Biceps Reflex (n=l,741) (n=400) (n=59) 
Abnormal 0.9% 1.33 1.7% 0.647 

Babinski Reflex (n=l,739) (n=400) (n=59) 
Abnormal 0.6% 0.23 0.03 0.608 

Vibrotactile Threshold 
Measurement of Right Great Toe (n=2,196) 
(microns? r=0.040 0.062 

Vibrotactile Threshold 
Measurement of Left Great Toe (n=2,196) 
(microns)2 r=0.051 0.017 

Physical Examination: CNS 
Coordination Processes 

Tremor (n=l,741) (n=400) (n=59) 
Abnormal . 2.53 3.53 5.13 0.276 

Coordination (n=l,738) (n=400) (n=59) 
Abnormal 2.03 2.53 0.03 0.438 

Romberg Sign 
Abnormal 

(n=l,739) (n=400) (n=59) 
0_53 0.83 0.03 0.652 

Gait (n=l,740) (n=400) (n=59) 
Abnormal 3.23 3.73 3.43 0.836 

Central Nervous System Index 
Abnormal 

(n=l,739) (n=400) (n=59) 
5.53 7.03 8.53 0.362 

a Means transformed from natural logarithm scale; correlations based on natural logarithm of dependent variable 
versus covariate. 

Note: Correlations (r) are based on total sample siz.e and are not category specific. 
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Table G-1-1. (Continued) 
Dependent Variable-Covariate Associations for the Neurology Assessment 

Physical Examination: 
Peripheral Nerve Function 

Pin Prick 

Light Touch 

Muscle Status 

Patellar Reflex 

Achilles Reflex 

Biceps Reflex 

Babinski Reflex 

Vibrotactile Threshold 
Measurement of Right Great Toe 
(microns)3 

Vibrotactile Threshold 
Measurement of Left Great Toe 
(microns)3 

Physical Examination: CNS 
Coordination Processes 

Tremor 

Coordination 

Romberg Sign 

Gait 

Central Nervous System Index 

Level · 

Abnormal 

Abnormal 

Abnormal 

Abnormal 

Abnormal 

Abnormal 

Abnormal 

Abnormal 

Abnormal 

Abnormal 

Abnormal 

Abnormal 

0 Drink­
years 

(n=128) 
6.23 

(n=128) 
3.93 

(n=134) 
0.73 

(n=l34) 
3.03 

(n=133) 
11.33 

(n=134) 
0.73 

(n=l34) 
0.03 

(n=134) 
1.53 

(n=134) 
0.73 

(n=134) 
0.73 

(n=134) 
3.7% 

(n=l34) 
4.5% 

·.Lifetime Alcohol llisto.ry 

0-40 Drink- > 40 Drink-
years years 

(n=l,422) 
5.03 

(n=l,422) 
4.13 

(n=l,485) 
3.03 

(n=l,482) 
1.53 

(n=l,475) 
8.63 

(n=l,487) 
0.9% 

(n=l,485) 
0.5% 

(n=2,181) 
r=0.073 

(n=2,181) 
r=0.089 

(n=l,487) 
2.2% 

(n=l,484) 
2.1% 

(n=l,485) 
0.53 

(n=l ,486) 
2.83 

(n=l ,485) 
5.23 

(n=538) 
6.73 

(n=538) 
5.23 

(n=564) 
3.43 

(n=563) 
3.03 

(n=563) 
10.83 

(n=564) 
1.23 

(n=564) 
0.53 

(n=564) 
4 .43 

(n=564) 
2.33 

(n=564) 
0.43 

(n=564) 
4.43 

(n=564) 
8.23 

p-Value 

0.315 

0.573 

0.269 

0.057 

0.223 

0.723 

0.696 

<0.001 

<0.001 

0.015 

0.517 

0.801 

0.183 

0.030 

a Means transformed from narural logarithm scale; correlations based on natural logari~ of dependent variable 
versus covariate. 

Note: Correlations (r) are based on total sample size and are not category specific. 
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Table G-1-1. (Continued) 
Dependent Variable-Covariate As.wciations for the Neurology ~ent 

·: ~;}(.:· :.;·;·:·:·.;· 
Imecticide Exposure Industrial Chemical Exposure Dependent 

Variable 
. ;·;~ ·: 

LeVd No Yes p-Value. No Yes p-VaJue 

Physical Examination: 
Peripheral Nerve Function 

Pin Prick {n=676) {n=l,449) (n=877) (n=l,248) 
Abnormal 5.03 5.73 0.622 5.13 5.73 0.645 

Light Touch {n=676) {n=l ,449) (n=877) (n=l,248) 
Abnormal 4.43 4.33 0.999 3.83 4.83 0.293 

Muscle Status {n=701) (n=l,525) {n=920) {n=l,306) 
Abnormal 2.33 3.23 0.282 3.23 2.83 0.676 

Patellar Reflex {n=701) (n= l ,521) (n=919) {n=l,303) 
Abnormal 2.13 2.0% 0.922 2.6% 1.63 0.135 

Achilles Reflex (n=699) {n=l,515) (n=918) {n=l,296) 
Abnormal 8.6·3 9.8% 0.391 10.03 9.03 0.475 

Biceps Reflex (n=702) (n=l ,526) {n=920) {n=l,308) 
Abnormal 1.13 0.9% 0.677 1.43 0.63 0.088 

Babinski Reflex (n=701) {n=l,525) {n=920) {n=l,306) 
Abnormal 0.93 0.33 0.185 0.33 0.63 0.521 

Vibrotactile Threshold 
Measurement of Right {n=701) (n'7 1,522) (n=917) {n= l ,306) 
Great Toe (microns)3 x=16.25 x=16.81 0.519 x=I7.63 x=15.96 0.046 

Vibrotactile Threshold 
Measurement of Left (n=700) (n=l,523) (n=917) {n=l,306) 
Great Toe (microns)3 x=I5.11 x=11.18 0.109 x=11.18 x=16.41 0.362 

Physical Examination: CNS 
Coordination Proc~es 

Tremor (n=702) (n=l,526) (n=920) (n=l,308) 
Abnormal 3.3% 2.6% 0.411 3.43 2.43 0.200 

Coordination (n=701) (n=l,524) (n=919) (n=l,306) 
Abnormal 2.0% 2.1 % 0.999 2.53 1.83 0.290 

Romberg Sign {n=702) {n=l,524) (n=918) (n=l,308) 
Abnormal 0.3% 0.63 0.528 0.53 0.53 0.999 

Gait (n=702) {n=l,525) (n=919) (n=l,308) 
Abnormal 3.73 3.1% 0.524 3.43 3.2% 0.928 

Centtal Nervous System (n=702) (n=l ,524) (n=919) {n=l,307) 
Index Abnormal 6.7% 5.6% 0.347 6.53 5.5% 0.362 

a Means transformed from natural logarithm scale; correlations based on natural logarithm of dependent variable 
versus covariate. 
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Table G-1-1. (Continued) 
Dependent Variable-Covariate Associations for the Neurology Assessment 

.Degreasing Chemical 
-~ :::· 

·~t ~ ' 
Depen~ ' Exposure DiabeticC~ 

Variable Level No Yes p-Value Normal Impaired Diabetic p-Value 

Physical Examination: 
Peripheral Nerve Function 

Pin Prick {n=787) {n=l,338) {n=l,603) {n=234) {n=286) 
Abnormal 4.73 5.93 0.280 4.3% 6.8% 10.83 <0.001 

Light Touch {n=787) {n=l,338) (n=l,603) (n=234) {n=286) 
Abnormal 3.43 4.93 0.127 4 .33 6.83 10.8% 0.001 

Muscle Status (n=822) (n=l,404) (n=l,648) {n=250) (n=325) 
Abnormal 3.0% 2.8% 0.897 2.63 3.2% 4.0% 0.371 

Patellar Reflex (n=821) {n=l,401) (n=l,643) (n=250) (n=326) 
Abnormal 2.33 1.9% 0.559 1.43 0.8% 6.1% <0.001 

Achilles Reflex {n=820) {n=l,394) (n=l,636) {n=250) {n=325) 
Abnormal 10.63 8.8% 0.171 7.0% 10.4% 20.9% <0.001 

Biceps Reflex {n=823) {n=l,405) (n=l,648) (n=251) {n=326) 
Abnormal 1.13 0.93 0.736 0.73 0.8% 2.5% 0.009 

Babinski Reflex {n=822) {n=l,404) {n=l,647) {n=250) (n=326) 
Abnormal 0.6%"• 0.4% 0.784 0.4% 0.4% 0.63 0.891 

Vibrotactile 
Threshold 
Measurement of {n=820) {n=l,403) {n=l,646) {n=251) (n=323) 
Right Great Toe x=11.34 x=16.23 0.189 x=15.s1 x=11.26 x=22.84 <0.001 
(microns)3 

Vibrotactile 
Threshold {n=821) (n=l,402) (n=l,647) {n=250) {n=323) 
Measurement of x=11.32 x=16.38 0.278 x=I5.35 x=19.20 x=23.o8 <0.001 
Left Great Toe 
(microns)3 

Physical Examination: CNS 
Coordination Processes 

Tremor {n=823) {n=l,405) {n=l,648) {n=251) {n=326) 
Abnormal 2.73 2.8% 0.915 2.7% 2.83 3.13 0.921 

Coordination (n=821) {n=l,404) {n=l,648) {n=250) {n=324) 
Abnormal 2.1% 2.13 0.999 1.73 2.43 3.43 0.127 

Romberg Sign (n=822) {n=l,404) {n=l,647) {n=251) {n=325) 
Abnormal 0.5% 0.53 0.999 0.23 0.43 2.23 <0.001 

Gait (n=823) {n=l,404) (n=l,647) (n=251) {n=326) 
Abnormal 3.23 3.33 0.906 2.83 4.83 4.33 0.128 

Central Nervous {n=821) {n=l,405) (n=l,648) (n=251) (n=324) 
System Index Abnormal 5.73 6.03 0.826 5.23 7.63 8.03 0.071 

a Means transformed from natural logarithm scale; correlations based on natural logarithm of dependent variable 
versus covariate. 
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Table G-1-1. (Continued) 
Dependent Variable-Covariate Associations for the Neurology ~ent 

.. 

~ 
Variable 

:· ~~~~ ~: .. ·::"· 

Physical Examination: 
Peripheral Nerve Function 

Pin Prick 

Light Touch 

Muscle Status 

Patellar Reflex 

Achilles Reflex 

Biceps Reflex 

Babinski Reflex 

Vibrotactile Threshold Measurement of 
Right Great Toe (microns)a 

Vibrotactile Threshold Measurement of 
Left Great Toe (microns)a 

Physical Examination: CNS 
Coordination Processes 

Tremor 

Coordination 

Romberg Sign 

Gait 

Central Nervous System Index 

Level ' 

Abnormal 

Abnormal 

Abnormal 

Abnormal 

Abnormal 

Abnormal 

Abnormal 

Abnormal 

Abnormal 

Abnormal 

Abnormal 

Abnormal 

No 

{n=953) 
5.9% 

(n=953) 
4.9% 

(n=983) 
3.0% 

(n=979) 
2.3% 

{n=976) 
9.0% 

(n=983) 
0.9% 

{n=982) 
0.5% 

{n=986) 
3.1 % 

(n=983) 
1.6% 

(n=983) 
0.6% 

(n=983) 
3.5% 

{n=983) 
6.2% 

: .. : 
Senun Insulin 

Abnormal 

{n=l,170) 
5.1% 

{n=l,170) 
3.9% 

(n=l,241) 
2.9% 

(n=l,241) 
1.8% 

(n=l,236) 
9.8% 

(n=l,243) 
1.0% 

{n=l,242) 
0.53 

(n=2,221) 
r=0.011 

{n=2,221) 
r=0.029 

(n=l,243) 
2.6% 

(n=l,240) 
2.4% 

(n=l,241) 
0.4% 

{n=l,242) 
3.1% 

(n=l,241) 
5.73 

p-Value 

0.510 

0 .311 

0.999 

0.421 

0.586 

0.999 

0 .999 

0.598 

0.175 

0.582 

0.249 

0.698 

0.765 

0.697 

a Means transformed from natural logarithm scale; correlations based on natural logarithm. of dependent variable 
versus covariate. 

Note: Correlations (r) are based on total sample size and are not category specific. 
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Table G-1-1. (Continued) 
Dependent Variable-Covariate Associations for the Neurology Assessment 

CompoSite Exposure 
to Heavy Metals 

No Abnormal p;:Value 

Physical Examination: 
Peripheral Nerve Function 

Vibrotactile Measurement 
of Right Great Toe {n=l ,875) {n=346) 
(microns)a x=I6.73 x=l6.10 0.572 

Vibrotactile Measurement 
of Left Great Toe {n=l,875) {n=346) 
(microns)a x=16.73 x=I6.66 0.949 

Worked With Vibrating 
Power ~pment or Tools 

No Abnormal p-Value 

(n=l ,726) {n=495) 
x=16.12 x=I6.3o o.663 

(n=l ,726) (n=495) 
i=16.91 x=16.os o.398 

a Means transformed from natural logarithm scale; correlations based on natural logarithm of dependent variable 
versus covariate. 
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APPENDIX G-2. 

Interaction Tables for the Neurology Assessment 

This appendix contains exposure analyses results of interactions between covariates and 
group or dioxin. Results are presented for separate strata of the covariate and include sample 
sizes, percent abnormal, relative risks, confidence intervals, and p-values for discrete 
dependent variables. Sample sizes, adjusted means, differences of adjusted means and 
confidence intervals or adjusted slopes and standard errors, and p-values are given for 
continuous dependent variables. Means are transformed back to the original scale, if 
necessary. Chapter 7, Statistical Methods, provides further details on the analytical 
approaches used in the interaction analyses. The covariate involved in the interaction and a 
reference to the analysis table in Chapter 11 are given in the heading of each subtable. A 
summary of the interactions described in this appendix follows. 

'·.·.·, 

Appendix G-2 Chapter 11 
Table .. Table Dependent Variable . Model : Covariate 

G-2-1 11-4 Hereditary and 2 Occupation 
Degenerative Diseases 

G-2-2 11-5 Peripheral Disorders 4 Lifetime Alcohol History 
5 Lifetime Alcohol History 
6 Lifetime Alcohol History 

G-2-3 11-1· Smell 3 Insecticide Exposure 

G-2-4 11-19 Neck Range of Motion 3 Occupation 

G-2-5 11-20 Cranial Nerve Index 2 Age, Diabetic Class 
without Range of Motion 3 Occupation 

G-2-6 11-21 Pin Prick 4 Diabetic Class 
5 Diabetic Class 
6 Diabetic Class 

G-2-7 11-23 Muscle Status 3 Insecticide Exposure 

G-2-8 11-24 Patellar Reflex 1 Lifetime Alcohol History 
3 Lifetime Alcohol History 

G-2-9 11-25 Achilles Reflex 2 Lifetime Alcohol History 
3 Lifetime Alcohol History 

G-2-10 11-28 Vibrotactile Threshold 2 Composite Exposure to Heavy 
Measurement of Right Metals 
Great Toe 3 Lifetime Alcohol History 

4 Lifetime Alcohol History, 
Composite Exposure to Heavy 
Metals 

5 Lifetime Alcohol History, 
Composite Exposure to Heavy 
Metals 

6 Lifetime Alcohol History, 
Composite Exposure to Heavy 
Metals 
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AppendiX ::G-2 dh.ptet-lt 
....... . . .. .::: ·7 ·v''\ .. : ... : . ··. '.'•.·: .-: . ... 

Table;. Table . . Dependent Variable . Model Covariate 
::_· 

. :·: .· 

G-2-11 11-29 Vibrotactile Threshold 2 Diabetic Class, Composite 
Measurement of Left Great Exposure to Heavy Metals 
Toe 4 Lifetime Alcohol History, 

- Diabetic Class, Worked with 
Vibrating Power Equipment or 
Tools 

5 Lifetime Alcohol History, 
Worked with Vibrating Power 
Equipment or Tools 

6 Lifetime Alcohol History, 
Worked with Vibrating Power 
Equipment or Tools 

G-2-12 11-30 Tremor 4 Age 

G-2-13 11-33 Gait 2 Age 
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Table G-2-1. 
Interaction Table for Hereditary and Degenerative Diseases 

• .. 'r a) MODEL 2: RANCH HANDS - INITIAL DIOXIN - ADJUSTED 
· (lnitia1 Dioxin-by-Occupation: Table 11-4) 

Initial Dioxin category Summary Statistics . Analysis hsu.lts f°-1° 1.-0gi {Inmal :pioxin) 
Initial Percent Adjusted Relative Risk 

Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Dioxin D Yes · (95% C.t.)'• 

Low 76 
Medium 34 
High I 
Low 36 
Medium 43 
High 29 

Low 59 
Medium 91 
High 135 

5.3 0.90 (0.18,4.52) 
2.9 
0.0 

13.9 
0.0 
0.0 

3.4 
5.5 
5 .9 

0.17 (0.03,0.85) 

1.00 (0.68,1.49) 

a Relative risk for a twofold increase in initial dioxin. 

Note: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 

G-2-3 

····•p-Value 

0.897 

0.031 

0.986 



Table G-2-2. 
Interaction Table for Peripheral Disorders 

a) MODEL 4: . RANCH.HANDS - CURRENT DIOXIN.· -S ADJUSTED 
\= (c~. Dioxin-by.;J,ifetime Alcohol History: Tal>1e 11-5) 

0 Drink-years 

> 0-40 Drink­
years 

> 40 Drink-years 

C~ent 
·:. 

Dioxin 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

·<·. 
n 

17 
18 
24 

204 
195 
190 

67 
78 
73 

="Percent =:== .... 
Yes 

AWdysis ResUJts for ~ (Current Dioxbi, + 1) 

•=· , ·AdJUsted Rdatl~~ Risk ' = 

. (95%3:.1.)a =P-Yal~ . 

5.9 1.44 (0.89,2.31) 0.135 
22.2 
20.8 

10.3 1.21 (1.01, 1.45) 0.038 
20.0 
19.5 

22.4 0.82 (0.63,1.07) 0.148 
24.4 
15.1 

===·= :b) MODEL 5:. RANCH HANDs - ·CURRENT DiOxiN - AD.iUsTED 
(Current Dioxin:.by-LifetiJne AlcobOI History: T.able.11-5) .=; 

Current Dioxin::Category Summary Statistics 

=· · crihent 
Stratum ... J)ioXin : 

0 Drink-years Low 
Medium 
High 

> 0-40 Drink- Low 
years Medium 

High 
>40 Drink-years Low 

Medium 
High 

=•= n .= 

18 
14 
27 

205 
201 
183 

68 
75 
75 

. Percent 
Yes 

5.6 
21.4 
22.2 

11.7 
17.9 
20.2 

20.6 
25.3 
16.0 

G-2-4 

Analysis Results for Log2 (Current Dio~ f' J) 

Adj~ Relati;e mSk 
(95% :c.1~t . 

1.33 (0.87 ,2.02) 0.188 

1.17 (1.00,1.37) 0.048 

0.84 (0.69,1.04) 0 . 107 



Table G-2-2. (Continued) 
Interaction Table for Peripheral Disorders 

,c) MODEL 6: RANCH If.ANDS - CURRENI'·:DIOXIN - ADJUSTED 
(Current Dioxin-by-Lifetime Alcohol History: TabJe 11-5) 

Cun-eJrt Dioxin Categ~, Summ.aiy S(atistics . Anal~ Results for Log2 (Current Dioxin+ 1) 

Current :Percent 
Stratum Dioxin n Yes 
0 Drink-years Low 18 5.6 

Medium 14 21.4 
High 27 22.2 

> 0-40 Drink- Low 205 11.7 
years Medium 201 17.9 

High 183 20.2 

> 40 Drink-years Low 68 20.6 
Medium 75 25.3 
High 75 16.0 

a Relative risk for a twofold increase in current dioxin. 

AdjUsted Relative Risk 
(95% c.1.)a 

1.36 (0.89,2.08) 

1.20 (1.02,1.41) 

0.86 (0.70,1.07) 

Note: Model 4: Low = :::;8.1 ppt; Medium= >8.1-20.5 ppt; High= >20.5 ppt. 
Models 5 and 6: Low = :::;46 ppq; Medium = >46-128 ppq; High = > 128 ppq. 

G-2-5 

p-Valoe : 

0.157 

0.031 

0.168 



No 

Table G-2-3. 
Interaction Table for Smell 

a) MODEL 3.: RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY - ADJUSI'ED 
~ioxin Category~by-Insecticide: Exposure; .Table 11-7) ·. 

Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

· n 

397 

92 
51 
67 

118 

·Pereent 
Abnormal 

0.5 

0.0 
5.9 
0.0 
2.5 

AdJ~~·Rdative.:Risk:;' 
(95% C.L)a · .. 

11.03 (1. 78,68.34) 

5 .07 (0.83,30.87) 

0 .010 

0.078 

Yes Comparison 665 1.8 

Background RH 
Low RH 
High RH 
Low plus High RH 

281 2.9 
209 0.5 
190 0.5 
399 0.5 

a Relative risk and confidence interval relative to Comparisons. 

1.57 (0.63,3.93) 
0.25 (0 .03,1.93) 
0 .32 (0.04,2.54) 
0 .28 (0 .06,1.28) 

0.335 
0.184 
0:284 
0.101 

Adjusted relative risk, confidence interval, and p-value not presented due to the sparse number of 
abnormalities. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin :::;: 10 ppt. 
Background (Ranch Hand): Current Dioxin :::;: 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin :::;: 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table G-2-4. 
Interaction Table for Neck Range of Motion 

a) MODEL 3: RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY ..,;;;_ ADJUSTED 
-:::·:- -.. 

(Dioxin Ca4!goey-by-Occupatio.o: Table 11-19) 

Percent .Adjusted Relative Risk .. 
~·: : . 

··: 

Dioxin Categoiy n Abnormal· . :: (95% C.L)a p-Value. 

Officer Comparison 408 15.0 

Background RH 236 17.0 1.28 (0.81 ,2.02) 0.291 
Low RH 103 21.4 1.35 (0.76,2.39) 0.306 
High RH 9 0.0 
Low plus High RH 112 19.6 1.20 (0.68,2.12) 0.527 

Enlisted Flyer Comparison 173 19.7 

Background RH 40 2.5 0 .13 (0.02,1.00) 0 .050 
Low RH 55 12.7 0 .54 (0.22,1.34) 0 .185 
High RH 55 21.8 0.99 (0.46,2.15) 0 .978 
Low plus High RH 110 17.3 0 .76 (0.40,1.44) 0.398 

Enlisted Comparison 481 9.4 
Groundcrew 

Background RH 97 9.3 0.90 (0.41,2.00) 0.799 
Low RH 102 11.8 1.11 (0.54,2.29) 0.778 
High RH 192 12.0 1.56 (0.88,2.75) 0.128 
Low plus High RH 294 11.9 1.37 (0.83,2.26) 0.212 

a Relative risk and confidence interval relative to Comparisons. 

-: Adjusted relative risk, confidence interval, and p-value not presented due to the sparse number of 
abnormalities. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 

G-2-7 



Table G-2-5. 
Interaction Table for Cranial Nerve Index without Range of Motion 

··:; ... 
·. a) MODEL 2: RANCH HANDS - INITIAL DIOXIN - ADJUSTED 

· ·(lriiti8J Di~y-Age: Table it-20) . 

Initial Dioxin Category ·Summary Statistics ·· Analysis R~ults for ~g2 (Initial Dioxin) 
., ,. Illitial . Percent 

Stratum ,., ·. Dioxin n · · Abnormal 

Bom~1942 Low 55 7 .3 
Medium 72 1.4 
High 109 4.6 

Bom<1942 Low 119 5.0 
Medium 100 3.0 
High 60 10.0 

Adjusted Relative Risk 
(95% C.l.)a 

0.98 (0.60,1.59) 

1.26 (0.83,1.90) 

!} , : >· b) MODEL 2: RANCH·HANDS ..;_INITIAL DIOXIN - AJ¥USTED 
(Initial Dioxin-by-Diabetic Class: Table 11-20) 

p-Valoe 

0.922 

0.280 

Init,ial .Dioxin Cat~ory Summary Statistics · Analysis Results fer Logz (Initial Dioxin) 

Jnitjal Percent ·Adjusted. Relative rusk·· 
·St1-atum Dioxin n Abnormal (95% C.I.)a p-Value 

Normal Low 120 3.3 1.80 (1.16,2. 78) 0.008 
Medium 117 0.0 
High 108 7.4 

Impaired Low 22 4.6 0.74 (0.29,1.92) 0.538 
Medium 24 4.2 
High 28 3.6 

Diabetic Low 32 15.6 0.66 (0.36,1.23) 0.194 
Medium 31 9.7 
High 33 6.1 
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Table G-2-5. (Continued) 
Interaction Table for Cranial Nerve Index without Range of Motion 

c)MODEL.3: RANCRHANDS AND COMPARISONS BY DIOXIN CATEGORY - AnWSTED 
(Dioxin Category-by-Occupation: Table 11.;20) 

Percent Adjusted Relative Risk 
Stratum Dioxin Category- n Abnormal (95% C.L)b p-Value 

Officer Comparison 406 3.9 

Background RH 236 2.5 0.61 (0.23,1.60) 0.316 
Low RH 102 6.9 1.50 (0.59,3.81) 0.392 
High RH 9 0.0 
Low plus High RH 111 6.3 1.39 (0.55,3.51) 0.492 

Enlisted Flyer Comparison 173 4.1 

Background RH 40 2.5 0.70 (0.08,5.91) 0.741 
Low RH 55 5.5 1.10 (0.27 ,4.48) 0.891 
High RH 55 0.0 
Low plus High RH 110 2.7 0.55 (0.14,~.18) 0.390 

Enlisted Comparison 478 2.5 
Groundcrew 

Background RH 95 9.5 3.63 (1.44,9.10) 0.006 
Low RH 102 3.9 1.42 (0.44,4.55) 0.553 
High RH 192 5.7 2.43 (1.04,5.67) 0.040 
Low plus High RH 294 5.1 2.05 (0.93,4.48) 0.074 

a Relative risk for a twofold increase in initial dioxin. 
b Relative risk and confidence interval relative to Comparisons. 

- Adjusted relative risk, confidence interval, and p-value not presented due to the sparse number of 
abnormalities. 

Note: Model 2: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
Model 3: RH = Ranch Hand. 

Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin s: 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table G-2-6. 
Interaction Table for Pin Prick 

a) MODEL 4: RANCH BANDS._, CURRENT DIOXIN ·- ·ADJUSTED 
.(Current Dio.xin-by-Diabetic Class: Table 11.:.21} 

Current Dioxin Categolj- Summary Statistic5 Analysis ·Results for .Logz (Current ':J;>ioxin + 1) 

Stratum 

Normal 

Impaired 

Diabetic 

Current :·····;{·': 

, Dioxin ~-? D 

Low 234 
Medium 208 
High 186 

Low 25 
Medium 29 
High 46 

Low 25 
Medium 47 
High 51 

Percent 
Abnormal 

3.0 
7.2 
1.6 

4.0 
10.3 
8.7 

0.0 
12.8 
15.7 

Adjusted Relative ·Risk 
(95% cj.)3 

1.01 (0.71,1.43) 

0.64 (0.34, 1.19) 

2.08 (1.23,3.52) 

b) MODEL 5: :'·RANCH BANDS:_ CURRENT DIOXIN~ ADJUSTED 
(Current 'Dio.un.:.by-Dia~c ,Class: Table 11-21) 

0.950 

0.156 

0.006 

~ Dioxin Category Summary Statisti~ Analysis Results: for Log2 (Current Di()xin + 1) 

Current ". Percent 
Stratum · • >>. ·· .... Dioxin ' +' .. n Abnonwi.:I .. 

Normal Low 246 4.1 
Medium 202 5.0 
High 180 2.8 

Impaired Low 21 4.8 
Medium 32 9.4 
High 47 8.5 

Diabetic Low 24 0.0 
Medium 45 13.3 
High 54 14.8 

G-2-10 

Adjusted :Relative Risk 
(95% ~ .. I.f: 

1.03 (0. 76, 1.38) 

0.68 (0.39,1.20) 

1.78 (l.15,2.77) 

.irValue 

0.867 

0.186 

0.010 



Table G-2-6. (Continued) 
Interaction Table for Pin Prick 

c) MODEL 6: RANCH HANDS - CURRENT DIOXIN -AD.JUSTED ·=·,=· 

(Current DioxllH>y-DiabetiC Chm: Table 11-21) 

Curreot :Dioxin Category Summary StatiStics ADaJySis Results for~ (Current_DioXin + 1) 

Cw:rent Percent Adjusted Relative Risk 
; DiOxin n: Abnormal (95% C.J.)'1 p-Value 

Normal Low 245 4.1 1.05 (0.77,1.43) 0.778 
Medium 202 5.0 
High 180 2.8 

Impaired Low 21 4.8 0.70 (0.40,1.24) 0.220 
Medium 32 9.4 
High 47 8.5 

Diabetic Low 24 0.0 1.89 (1.18,3.01) 0.008 
Medium 45 13.3 
High 54 14.8 

a Relative risk for a twofold increase in current dioxin. 

Note: Model 4: Low = :S;8.l ppt; Medium = >8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = ~46 ppq; Medium = >46-128 ppq; High = > 128 ppq. 
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Table G-2-7. 
Interaction Table for Muscle Status 

a) MODEL 3: RANCH BANDS AND COMPARISONS BY DIOXIN CATEGORY - ADJUSTED 
.. ·.· (Dio~ Category-by-Insecticide Exposure: . Table 11-23) .. ' 

.: >.~ 
Percent Adjusted Relative Risk ·? · ~ 

Stratum Dioxin Categ01y n Abnormal (95% C~L)a p-Valne 

No Comparison 397 2.5 

Background RH 92 0.0 
Low RH 51 3.9 1.65 (0.35,7.85) 0.526 
High RH 67 6.0 3.09 (0.93,10.32) 0.066 
Low plus High RH 118 5.1 2.40 (0.84,6.82) 0.101 

Yes Comparison 665 2.6 

Background RH 281 4.3 1.47 (0.69,3.15) 0.319 
Low RH 209 2.9 1.18 (0.46,3 .06) 0.729 
High RH 190 2.1 1.02 (0.33,3.09) 0.979 
Low plus High RH 399 2.5 1.11 (0.50,2.46) 0.802 

a Relative risk and confidence interval relative to Comparisons. 

-: Adjusted relative risk, confidence interval, and p-value not presented due to the sparse number of 
abnormalities. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ::;; 10 ppt. 
Background (Ranch Hand): Current Dioxin ::;; IO ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ::;; 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table G-2-8. 
Interaction Table for Patellar Reflex 

: 

a) MODEL 1: .RANCH BANDS VS. COMPARISONS - ADJUSTED · . 

(Group-by-Lifetilne. Alcohol History: Table 11-24) . . r .. 
:·:: 

Occupational :(;:t~ 
·percent A(ij. Relative 

Stratum Category Group }{·~ D Abnormal Risk (95% C~I.) p-Value 

0 Drink-years All Ranch Hand 63 4.8 4.10 (0.40,42.46) 0.236 
Comparison 71 1.4 

> 0-40 Drink- All Ranch Hand 625 1.0 0.49 (0.19,1.29) 0.148 
years Comparison 854 1.9 

>40 Drink- All Ranch Hand 235 0.9 0.13 (0.03,0.59) 0.008 
years Comparison 328 4.6 
----------------------------------------------------~------------~------------------------
0 Drink-years Officer Ranch Hand 14 0.0 

Comparison 24 4.2 

Enlisted Flyer Ranch Hand 14 7.1 
Comparison 12 0.0 

Enlisted Ranch Hand 35 5.7 
Groundcrew Comparison 35 0.0 

> 0-40 Drink- Officer Ranch Hand 252 0.4 0.21 (0.04,1.09) 0.063 
years Comparison 340 2.1 

Enlisted Flyer Ranch Hand 95 0.0 
Comparison 122 0.8 

Enlisted Ranch Hand 278 1.8 0.83 (0.28,2.50) 0.738 
Groundcrew Comparison 392 2.0 

>40 Drink- Officer Ranch Hand 96 2.1 0.12 (0.02,0.68) 0.017 
years Comparison 127 5.5 

Enlisted Flyer Ranch Hand 47 0.0 
Comparison 65 9.2 

Enlisted Ranch Hand 92 0.0 
Ground crew Comparison 136 1.5 
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Table G-2-8. (Continued) 
Interaction Table for Patellar Reflex 

:::-:_:: :::~~: ~gP,~':~~:::::~PM:-~§:··~::=§g~~§Q~§,=~~!p)Q;~-,q~~~~x: :: -~~,= '=<: 
F:':::rn:n=::·+'=:wt::rrn::::rn:':'~9.¥11::~~P.¥Y~Y:2:¥~~~.::AJ~Ml!~~fi; trab~: .~1+2~><: :tr :::= .. _,:r::.=:::=,_,,,,_ 
t;::::==:t:tt=···= =::::::::=::,:::.::;::-:, ' :, ,,,,,;::.:·t;:_::t : .:. ' :::=:·;,::,i::I :}+:.·::;:::.;:.:::I:.~ii:H'.,:···· ·:'iiID.~w·R~!iye::IWk . :@:(· ;:', ::::=:::· :.::c .. :::., :. , ·:· 
::$##.~' ,\:J==t: :::::::=:=p,.i9~ :€#ltegor:Y:'.:II -=::':. ":;)~f,JJ:AbnOnWIJ}'=:,:: : §'l J':'::(9s~=:~:g~:~)~ f/::: : Jf .\ : p;;yaj~~ '\:=': 
0 Drink-years Comparison 54 1.9 

Background RH 20 0.0 
Low RH 15 6.7 7.04 (0.38,129.89) 0 .190 
High RH 24 4.2 4.52 (0.22,92.99) 0.328 
Low plus High RH 39 5.1 5.53 (0.42,76.66) 0 .196 

> 0-40 Drink- Comparison 706 2.0 
years 

Background RH 257 0.4 0.20 (0.03, 1.55) 0.123 
Low RH 170 0.6 0.22 (0.03,1.73) 0 .149 
High RH 162 2.5 1.29 (0.38,4.38) 0 .684 
Low plus High RH 332 1.5 0 .65 (0.20,2.09) 0.472 

>40 Drink- Comparison 280 4.6 
years 

Background RH 86 0.0 0.823 
Low RH 69 2.9 0.41 (0.01,12.37) 0.606 
High RH 64 0.0 0.527 
Low plus High RH 133 1.5 0.23 (0.05,1.10) 0.066 

a Relative risk and confidence interval relative to Comparisons. 

--: Adjusted relative risk, confidence interval, and p-value not presented due to the sparse number of 
abnormalities. 

Note: Model 3: RH = Ranch Hand. 
Comparison: CUrrent Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table G-2-9. 
Interaction Table for Achilles Reflex 

:s:r:~•~nm1;1,~it&itt!tl~.;;J· 
0 Drink-years Low 10 0.0 1.85 (0.96,3.59) 0.068 

Medium 12 16.7 
High 17 29.4 

>0-40 Drink- Low 118 10.2 0.98 (0.73,1.33) 0.901 
years Medium 108 13.0 

High 105 6.7 

> 40 Drink-years Low 
Medium 
High 

42 
48 
43 

14.3 
4.2 
7.0 
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Table G-2-9. (Continued) 
Interaction Table for Achilles Reflex 

_ :::1::::1~.•:::·!,{-liill~~·il~~:::•!=~=4t:fi::~~~~;=~~1~::•1;1~~······•:;::.:.: 

0 Drink-years Comparison 54 7.4 

Background RH 20 0.0 
Low RH 15 6.7 0.95 (0.10,9.35) 0.962 
High RH 24 25.0 4.67 (1.14,19.21) 0.033 
L:ow plus High RH 39 18.0 2.97 (0.78,11.29) 0.109 

> 0-40 Drink- Comparison 705 8.1 
years 

Background RH 257 8.6 1.04 (0.61,1.76) 0.894 
Low RH 169 10.7 1.10 (0.61,1.96) 0.754 
High RH 162 9.3 1.27 (0.68,2.36) 0.459 
Low plus High RH 331 10.0 1.17 (0.73,1.87) 0.514 

>40 Drink- Comparison 281 11.7 
years 

Background RH 86 12.8 1.18 (0.56,2.51) 0.668 
Low RH 69 11.6 0.80 (0.34,1.89) 0.616 
High RH 64 4.7 0.35 (0.10,1.22) 0.101 
Low plus High RH 133 8.3 0.59 (0.28,1.24) 0.168 

a Relative risk for a twofold increase in initial dioxin. 
b Relative risk and confidence interval relative to Comparisons. 

-: Adjusted relative risk, confidence interval, and p-value not presented due to the sparse number of 
abnormalities. 

Note: Model 2: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
Model 3: RH = Ranch Hand. 

Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table G-2-10. 
Interaction Table for Vibrotactile Threshold Measurement of Right Great Toe (microns) 

:-:-:\_.:--:rf:~::::_;:;;::r: :=:= =·:·=:·····=·=:_=_·······~~:;k;~~~~ea.:~:~=~~.-:.:·.: __ · ___ ::. _._:·:: .::;·.· ·-:·:· .. : .. :··:: 

i!t1m1im~;~1•1~:11Jbt:~ 
No Low 142 17.23 -0.0256 (0.0455) 0.575 

Yes 

Medium 140 22.19 
High 129 16.24 

Low 
Medium 
High 

29 
27 
36 

14.35 
21.62 
28.20 

0.2556 (0.0828) 0.002 

::::;::::;'.'.'.w :r::~~&:~~::~~ x~~~~=~lr~~~i=~~fc!ii;j:::~::~:::;;::::.~: 
::!· ~:::,·:.:2~··~1~1111s!4~1~;1~~~:,r11r±tf;:;~1! 
0 Drink-years Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

> 0-40 Drink- Comparison 
years 

Background RH 
Low RH 
High RH 
Low plus High RH 

>40 Drink- Comparison 
years 

Background RH 
Low RH 
High RH 
Low plus High RH 

54 12.09 

20 15.19 
15 17.04 
24 21.94 
39 20.06 

705 17.83 

259 14.39 
169 18.43 
162 17.09 
331 17.78 

281 17.58 

86 22.81 
69 14.45 
64 20.75 

133 17.48 
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3.09 -
4.95 --
9.85 -
7.97 -

-3.44 -
0.60-

--0.74 -
--0.05 -

5.23 -
-3 .13 -
3.17 -

--0.10 -

0.414 
0.266 
0.026 
0.028 

0.007 
0.716 
0.658 
0.959 

0.049 
0.170 
0.269 
0.845 



Table G-2-10. (Continued) 
Interaction Table for Vibrotactile Threshold Measurement of Right Great Toe (microns) 

0 Drink-years Low 17 14.52 
Medium 18 16.07 
High 24 25.93 

> 0-40 Drink-years Low 205 14.04 0.0535 (0 .0353) 0.130 
Medium 196 18.53 
High 189 17.54 

> 40 Drink-years Low 68 21.02 -0.0684 (0.0519) 0.188 
Medium 78 19.11 
High 73 18.98 
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i:·~-~ :11::1:1::~1~~~1~:'~?~~-::~~:i~rr_·_._,_•_i_'r_i!.•.: .. i._.•···.::A.•_:_·_-.:.•.:._••_:M··~-~-·-·.L.k-.•.•.· .• _:_._~_._:_· __ ;_·_• .. ·.•.·.· __ ::·_~··::,_:_•_•.· .. : __ .• .•. _:i.:·•·i_:,: .• _•.::··:·.,•_!_:; __ :.,:: ___ .•_- .:_•: .. -.i. __ .•.::_.·.,,.J._.·.:_i __ .•_i._· . . ::!~_i,a_:_._:=.: .•... :._:A_ •. _ •.•• _.:·_.=· y·· ···_.: __ :(;_~Std;_t_•_•·_ ... _ •. •_l r_·_ .• _•.-··,·._.• .. '., •. _ .. r_•_••_:_~_:_·.:_·_::._::.~_:_,._ •. .. ••. ·r:····>!_.11b_.~_•.::···:·_: :Logi_ :_:,·_·•._.· _!._. • ,• •. · .. (.·:·-_.• _.:·.:,• .c·:·· ·:·--_• -._.·_ .. -.•.•_.·._.• •._.,· .. i._ .. •-_.· . · .:,.•:i·_: •. , •.. •.·_ .. i_·~ .. :•_•,_••-_.•.•,,· .. -_•_.::; __ ._.-.·.: .. _; ___ .•. e._.·:·_.· • . ;._.• ·,_,·_ .t .• .i_ • . _. _:_•.• ··t,_ •. ,. _i,-_·: ... ·_,:·:_:_:_r.=.• ·:_•_;_ou:;~e·_:-"' ·h!) .:=~1111:1·1::::1:::1::•:::::1:•:::.:.:·:::~~-::111:1:111:1::1.1:1::1:1:11!::~>): ~a \ •• ~HU :. r .:Y~ .. 

No Low 254 15.62 -0.0054 (0.0318) 0.864 

Yes 

Medium 246 18.54 
High 235 16.90 

Low 
Medium 
High 

36 
46 
51 

13.06 
16.32 
24.21 
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Table G-2-10. (Continued) 
Interaction Table for Vibrotactile Threshold Measurement of Right Great Toe (microns) 

0 Drink-years Low 18 16.23 0.0893 (0.0723) 0.217 
Medium 14 15.24 
High 27 23 .50 

> 0-40 Drink-years Low 
Medium 
High 

>40 Drink-years Low 
Medium 
High 

207 
200 
183 

69 
75 
75 

13.72 
19.05 
17.48 

21.43 
19.07 
18.71 

0.0521 (0.0304) 0.087 

-0.0630 (0.0428) 0.141 

'! f) MODELS:::RANcHHANDS jCuR°RENT::1:>10XIN.:~ ADJUSTED \. ·• : . 
:ccDn-kot J>iom,.by-dJ1n~te Ex~e t<>Jl~:vy MetaJS: · Table:ii~28> ·•. I:S\ .. •' 

No Low 259 15.20 -0.0000 (0.0269) 0.999 
Medium 244 18.75 
High 232 17.00 

Yes Low 35 14.18 0.1495 (0.0562) 0.008 
Medium 45 16.72 
High 53 21.95 
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Table G-2-10. (Continued) 
Interaction Table for Vibrotactile Threshold Measurement of Right Great Toe (microns) 

.:/;.::::·: : · .. ;~~~~f~-=~=~~~?,~:.::~:.·::--::·.! ,_{_'·<.·:·· ·.·-:_ ... 

· ' · c~t Dioxin cai~oii~--~£s. · : .... : .. Ataal;fsis.:Reswft t~:µg{(cun-~ -Di6~ +: t) 

~ ·· ~~•~.fllli1~i, ;~~E: 1lt==-tt· ~i "~ii~~]:;.;··· c 

0 Drink-years Low 18 16.29 0.0865 (0.0730) 0.236 
Medium 14 15.27 
High 27 23.59 

> 0-40 Drink-years Low 206 13.86 0.0442 (0.0323) 0 .171 
Medium 200 19.12 
High 183 17.58 

> 40 Drink-years Low 69 21.51 -0.0660 (0.0438) 0.132 
Medium 75 19.13 
High 75 18.77 

No Low 259 15.22 -0.0013 (0.0283) 0.962 
Medium 244 18.78 
High 232 17.03 

Yes Low 34 14.77 0.1356 (0.0604) 0.026 
Medium 45 16.69 
High 53 21.99 

a Transformed from natural logarithm scale. 

b Slope and standard error based on natural logarithm of vibrotactile threshold measurement of right toe ver~us 
log2 dioxin. 

c Difference of means after transformation to original scale; confidence interval on difference of means not 
presented because analysis was performec:I on natural logarithm scale. 

d P-value is based on difference of means on natural logarithm scale. 

Note: Model 2: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
Model 3: Comparison: Current Dioxin s: 10 ppt. 

Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 

Model 4: Low = ~ 8.1 ppt; Medium= > 8.1-20.5 ppt; High = > 20.5 ppt. 
Models 5 and 6: Low = ~ 46 ppq; Medium= > 46-128 ppq; High= > 128 ppq. 

G-2-20 



Table G-2-11. 
Interaction Table for Vibrotactile Threshold Measurement of Left Great Toe (microns) 

- ... _.:,~~~-:~1~1-~~-=~~r~~~ ,Stii_. _·_.:_• .. · .-_-.• _.;_ . . :.: _:_., _-.• . -,:_-,· .. -.!,·_A·:._ t· :, : .•. • _·_,-.. guM~.: .• _P _:._: _•uR,_""· . . •_=··:_• ,;:_: _: ._ .••. ·.·_ed_: ___ •.•.'.,·_._ •. : __ .• .. _,·.·--_ .• _-.:_ .. ·.-_! .. !,.-_:.·_.i.· •• :_· .•.•.: ••. :.•, •. ·.:_._:,: .• :,•,:_,•.: __ • ,:_,·.:_.·.: •• . . ·_.·.:_ ..• _,•.-_: __ .. : .:_•.•_•_ .•. _!.l.:.•,Analy.'.••.:_A_•.-_.··j.·-·.~-~-·_:_•_~.---_·_ .... __ ,_; _·_-.-.·.:_ .. 6. · _·_ ••. -.~-·-:_•_:•:_~~-·~- ; _ _ : _epe_ t .·• _:b._;_._._• ___ ·.···· ·-·.··_·,.:._,_,,·: .. :·'_.·'·.· ... ·-_.:_li··-·--.·_,:.• .0.--•.·.·_ •. ·_ ... · ... :.·_•_. __ r·:_.; _: __ .• ._.:_-_ .·.•_:_.•.·.,_: ™_-.,._· -· .. =.·;~~tf,; ,,Luffi,A•=•!t·::- ···==::~it,:i)i~::::.;-::jij:f; ·:rn:; :.::·•:: c:au·.··• · ,~ ~ ... U~J ~[. 
Normal Low 120 17.52 -0.0302 (0.0465) 0.516 

Medium 117 16.77 
High 108 15.48 

Impaired Low 22 11.38 0.2082 (0.0898) 0.021 
Medium 24 25.16 
High 28 26.95 

Diabetic Low 31 20.21 -0.0260 (0.0743) 0.727 
Medium 31 18.04 
High 34 16.22 

..• _;=r-.· '-; •. :::···:.:;::=:·::-·•:: =::!r>::~()Q~ •2: ·=R:AN9J··~=.·: ·-:~.'Dlo~ ···: :·~·: .. : •t '.1i!!!.i_-_!•:_l.l_:.:._=.~i;\[_!:_:,•_••_;!;::~·;~f'.: • 
··-: ., ::::;. . ::u ••: •• :~!i.#·l.liO~~P.Y-P6.m~tf~~pqs~.:~•·ffe?nr M.~=·r~~~Jtf~?:> N•:n , . ..... . 

:il11il;j:ti&~111;:_~iiil~l~l:ii~~t: 
No Low 144 17.71 -0.0280 (0.0410) 0.495 

Yes 

Medium 144 17.91 
High 134 15.84 

Low 
Medium 
High 

29 
28 
36 

15.50 
20.22 
24.91 
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Table G-2-11. (Continued) 
Interaction Table for Vibrotactile Threshold Measurement of Left Great Toe (microns) 

0 Drink-years Low 
Medium 
High 

> 0-40 Drink-years Low 
Medium 
High 

> 40 Drink-years Low 
Medium 
High 

17 
18 
24 

205 
196 
189 

68 
78 
73 

22.79 
15.46 
21.44 

15.44 
20.06 
18.65 

21.74 
21.23 
20.25 

--0.0077 (0.0859) 0.929 

0.0542 (0.0349) 0.121 

--0.0482 (0.0512) 0.346 

:·,:,:;.·-::::::::, :::r:_:::;!:::;;:i:;:;;:.::;~::~i~~x~~~mv~~:!a~1~>=~:::::1;111:1:-:::::il:lli!!il!J.:,::11::. 
i:i::.:·:_i::11:~=:::::~•~1:·~~~~1g~,·~~m~:~.iii.~:::::=.::.=:=i=:L::·m=1~;;::1:}:~,.!~f·1~~~-:~F~~:·:pi~~::~ :1» · 
1::~~11;::1;::;:::11:::::1::1:::··.':··:1::::1::1-mf::., .,'":,. -.-.:n _: .. : :A::;i ::::= ·::.k:·::.:~r~r;·:.:.=<·\':· · .. : ·~W.t:~:::::::·:::_:_:. :::,, 
Normal Low 235 16.69 0.0033 (0.0336) 0.922 

Medium 205 20.16 
High 187 16.65 

Impaired Low 27 14.26 0.1940 (0.0742) 0.009 
Medium 31 13.46 
High 47 30.38 

Diabetic Low 28 17.55 --0.0097 (0.0602) 0.872 
Medium 56 20.54 
High 52 18.13 

.. 
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Table G-2-11. (Continued) . 
Interaction Table for Vibrotactile Threshold Measurement of Left Great Toe (microns) 

··:11.-::::::;_!·.,:::;::1;:1:1·::::_::-c6~!iii:~ay~~•1•\1i~~f~r~~-t~~~il~~~~~)·=f111:11:1:1i:ii;:::o:::!.l:i: 

f~~f9rlt:~~<la&I,Q1HC:~~1 
No Low 232 17.79 -0.0208 (0.0339) 0.540 

Yes 

0 Drink-years 

Medium 223 20.20 
High 201 17.21 

Low 
Medium 
High 

Low 
Medium 
High 

58 
69 
85 

18 
14 
27 

14.68 
18.87 
23.27 

20.10 
17.72 
19.85 

> 0-40 Drink-years Low 208 15.00 
Medium 200 19.14 
High 183 18.69 

> 40 Drink-years Low 69 21.57 
Medium 75 20.35 
High 75 19.61 

0.1184 (0.0485) 0.015 

-0.0042 (0.0711) 0.953 

0.0502 (0.0296) 0.090 

-0.0520 (0.0419) 0.215 

·_ .. :_:·:'.~·:::'.·:::·;-::·::.:<c~!:!=y:~=~U:~~:;!'rm:~~=: .ii~~~>:_;·rr:,·:::;~:·'. .. ~::'' 

~iiliJil9':,,tRAJi':~f-I·~ 
No Low 241 17.21 -0.0186 (0.0283) 0.511 

Yes 

Medium 214 19.51 
High 201 16.99 

Low 
Medium 
High 

54 
75 
84 

13.92 
18.34 
23.05 
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Table G-2-11. (Continued) 
Interaction Table for Vibrotactile Threshold Measurement of Left Great Toe (microns) 

:~&8EU?~Efl;Htfltt:), 
0 Drink-years Low 18 19.89 -0.0021 (0.0719) 0.977 

Medium 14 17.62 
High 27 19.97 

> 0-40 Drink-years Low 207 14.91 0.0525 (0.0317) 0.098 
Medium 200 19.13 
High 183 18.82 

> 40 Drink-years Low 69 21.43 -0.0500 (0.0430) 0.245 
Medium 75 . 20.31 
High 75 19.76 

;;~:=:;.·:.i:.1:~[1111111:::1:111 :r;~~--:~~ltl~~mE~l~~-~i~t~:;1~ii.~Iili;·::)::':'.- ,, 

••••tJi~i&llliftll~;!~ 
No Low 241 17.11 --0.0172 (0.0302) 0.568 

Yes 

Medium 214 19.49 
High 201 17.08 

Low 
Medium 
High 

53 
75 
84 

13.87 
18.31 
23.13 

a Transformed from natural logarithm scale. 

0.0982 (0.0428) 0.022 

b Slope and standard error based on natural logarithm of vibrotactile threshold measurement of left great toe 
versus log2 dioxin. 

Note: Model 2: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
Model 4: Low = ~ 8.1 ppt; Medium = > 8.1-20.5 ppt; High= > 20.5 ppt. 
Models 5 and 6: Low= ~ 46 ppq; Medium= > 46-128 ppq; High = > 128 ppq. 
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Table G-2-12. 
Interaction Table for Tremor 

f:·:~~~!~ltil1£:'. .. =.:, •. : .• ,i.·,,:.,:.: .. ,·.'·an .•. •i., •. l.! .•. '.:·.i,·.•.,•:A·,.,;·:.; .. ·,u,;·,··:··a·:·:·,·.•.~.-.: ... ' .. ~,:• .. 1S.··.·.,",;,;· .'.;9ea·1t·~,~;.,es···i~_tiltS···c·,::ra·:· .. ·.··•·•·• .. ,
1
itiY:.: : . . :.{J·:·.·)~.e .. •,.: .•. ::.,:.·,=.: .. 1 .•.•.•. ~ .• ,i.•.,: ,:, •. •, .. • .,: .•. ,: ··:-.,,·' .. ·.•.•,i ... ,!.:i .·.c:.,.·· ·'· i·,i.,::.'.'urr.'; ·,i ., •. ,i.:.•.,i.,i.~.•.i,:l.,.:.•_., •. _:·, ..... :!,;.'! .. 1.~.r.1T.= .. :i··i·,·· .. ,.:-~.;1,.i;ue •. _,:.,:.+ .•. :.i.,,• •. :.•,.1.· .. •.,i,i.:.•:, '. ... :: ;stratim(==::::r: ?:?'t:>:~MUiftJt\f'.\i::=:=.:u :r:: F':t;~,J.'.!!!!rii1~ ' \ ~c;" r. .••-

Low 97 4.1 Bom~1942 0.66 (0.42,1.02) 0.060 
Medium 95 3.2 
High 164 1.8 

Bom<1942 Low 193 3.1 1.36 (0.89,2.08) 0.160 
Medium 197 0.0 
High 123 5.7 

a Relative risk for a twofold increase in current dioxin. 
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Table G-2-13. 
Interaction Table for Gait 

, .. · ,:, ·,/: =il~itjli'- •:P.i<>~:·~~t;~cy, ·:~i@mad+.~·:•r:•::t·=:: :'?::·rn:Anair~::~~.:r~ .~·~at'~)ii 

·::.·::.!i!!! .· ',.,:,}(: :.:L ,,;:::[tjn,iaf::J:::;:m:· ••rc··= .. · ,:-·:.::&.,·.•.:,•,·,·.i.·~::r,bro: : .. ho.'.:::~:,•·,!.,:· .,:::.·:·A==.• .. ==:.,=.=.· .. ,•.:., . . • .a.•.·.,: .. ,•::·':,·.=11 .. ='.:'.·.:uskd, ·.· .. =·· .. ,··· .'··9···.··.• .=.:s'··.·.•·.m·,:·R·~.··· .. ········:=' .. , .. '~.'c·.· 1a ..• · .• ··.= .• ·:·•:1uv ..•..• ~ .... :>···:ae. .... . RiSk.·.·.· :: > ::.:·;- ·:::. r:•::, , ::. : .,,,: . : ~ :striiilirititt:fa.,,.,, '}Dloxfu?:•)f' ''''.: ·:n x::=:: n."" • . ;:: • " 7" :::;,,:.· ''::;•::;: ~y~ue::=:=:i.{• · · 
Bom~1942 0.62 (0.33,1.16) 0.136 Low 54 3.7 

Medium 71 5 .6 
High 106 0 .9 

Bom<1942 Low 117 2.6 1.65 (l.05,2.61) 0.031 
Medium 97 0.0 
High 59 11.9 

a Relative risk for a twofold increase in initial dioxin. 
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APPENDIX G-3. 

Neurology Analysis Tables 
Occupation and Diabetic Class Removed from Final Model 

This appendix contains results of exposure analyses after occupation and diabetic class 
have been removed from those final dioxin models (Models 2 through 6) that contained 
occupation or diabetic class. These analyses are performed to investigate the relationship of 
the dependent variable to dioxin without removing any effects due to occupation or diabetic 
class. The format of these tables closely parallels the adjusted panels of Chapter 11 tables. 
A summary of the tables found in this appendix follows. 

G-3-1 11-4 Hereditary and Degenerative Diseases 

G-3-2 11-5 Peripheral Disorders 

G-3-3 11-6 Other Neurological Disorders 

G-3-4 11-17 Speech 

G-3-5 11-19 Neck Range of Motion 

G-3-6 11-20 Cranial Nerve Index without Range of Motion 

G-3-7 11-21 Pin Prick 

G-3-8 11-22 Light Touch 

G-3-9 11-24 Patellar Reflex 

G-3-10 11-25 Achilles Reflex 

G-3-11 11-26 Biceps Reflex 

G-3-12 11-27 Babinski Reflex 

G-3-13 11-28 Vibrotactile Threshold Measurement of Right Great Toe 

G-3-14 11-29 Vibrotactile Threshold Measurement of Left Great Toe 

G-3-15 11-30 Tremor 

G-3-16 11-33 Gait 

G-3-17 11-34 Central Nervous System (CNS) Index 
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Table G-3-1. 
Analysis of Hereditary and Degenerative Diseases 

Occupation and Diabetic Class Removed from Final Model 

504 0.91 (0.65,1.27) 0.566 AGE (p=0.294) 
DRKYR*INS (p=0.015) 

a Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

b Relative risk for a twofold increase in initial dioxin. 

, .. ::\b) !~O.QEL!3~·,·:~Cl!:!~$. '~''<!(JMI~Al:_t!sONS :!1:¢i~l,'>XINi~A~R¥:~,:~D. ·'' 

-~i~:i~~~i·:·: ·:::::•:.,:::::.:1:11!~::::::1::1::::::•::=:1::1:::•;~~1~Gt);;=:·:111:::1::::~~;~11:1:11:1!1::•1:1:::1::; .. :,::1:••!:1:- .::.::-:·:· .. -c~~;;~.i~~~J•:,-;, .. _.:,·····.;:::··:··.···: .. : 
Comparison 1,043 AGE (p=0.015) 

Background RH 

Low RH 

High RH 

Low plus High RH 

366 

254 

250 

504 

1.08 (0.66,1.78) 

1.00 (0.55,1.83) 

0.87 (0.44,1.69) 

0.94 (0.58,1.52) 

0.764 

0.999 

0.674 

0.792 

a Relative risk and confidence interval relative to Comparisons. 

DRKYR (p=0.101) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

Note: RH= Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table G-3-1. (Continued) 
Analysis of Hereditary and Degenerative Diseases 

Occupation and Diabetic Class Removed from Final Model 

.:> ·:::~}.:~~)>EU§i4;' 5~ -~::€,: (~~:~:k~~'])IQ~ ~:4.!)Jp~f}: , 
,?\':=::·· ,;-;, :::t/ ,, :..- ,, ;_·.·.::.:-,_··°;_:Alial~·Re5idtsf()1 .. :~i(CiirrentDioxin.-~ ' l)_,.·.· ... . ·_. ·.·:· :':-:'..:·,;'.Ff)::- ·,, 

·:~~;\ :: ;:;::;,~1:11:1:::i:J;, :: : ,:,:;~t~~r:~=~rrn:::=::::· ··=·.-1>-~~~:;:::=.:,: ::::L:::·::· · .-· ,· ~~~~;,~~~;:_jir:: :·~r::.::,;~:::: 
4 890 0.87 (0.71,1.06) 0.165 AGE (p=0.831) 

5 890 0.89 (0.75,1.05) 

869 0.84 (0. 70, 1.01) 

a Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 

0.166 

0.069 

AGE (p=0.798) 

AGE (p=0.615) 
DRKYR (p=0.242) 

Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Relative risk for a twofold increase in current dioxin. 

c Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 
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Table G-3-2. 
Analysis of Peripheral Disorders 

Occupation and Diabetic Class Removed from Final Model 

517 1.08 (0.90, 1.29) 0.398 AGE (p=0.059) 
RACE (p=0.122) 

a Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

b Relative risk for a twofold increase in initial dioxin. 

Comparison 1,059 

Background RH 370 0.92 (0.66,1.28) 0.621 

Low RH 260 1.01 (0.71,1.45) 0.937 

High RH 257 1.10 (0.76,1.59) 0.618 

Low plus High RH 517 1.05 (0.79,1.40) 0.718 

a Relative risk and confidence interval relative to Comparisons. 

DC (p=0.064) 
AGE*INS (p=0.018) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

Note: RH =Ranch Hand. 
Comparison: Current Dioxin :::;; 10 ppt. 
Background (Ranch Hand): Current Dioxin :::;; 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin :::;; 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table G-3-2. (Continued) 
Analysis of Peripheral Disorders 

Occupation and Diabetic Class Removed from Final Model 

j;~)j: Wll::~:~ ."·:;;•~dl=c;:;z:;,;~;:[:;..::~;F .. ~q~f ·j 
4 867 1.14 (l.00,1.30)** 0.049** CURR*DRKYR (p=0.001) 

5 867 1.12 (1.00, 1.25)** 0 .043** 

867 1.14 (1.01,1.29)** 0.027** 

a Model 4: Log2 (lipid-adjusted current dioxin + 1): 
Model 5: Log2 (whole-weight current dioxin + 1). 

AGE (p<0.001) 
RACE (p=0.139) 

INS (p=0.072) 
DC*DRKYR {p=0.053) 

CURR*DRKYR (p=0.012) 
AGE (p<0.001) 
RACE (p=0.151) 

INS (p=0.046) 

CURR*DRKYR (p=0.012) 
AGE (p<0.001) 

RACE (p=0.135) 
INS (p=0.047) 

Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Relative risk for a twofold increase in current dioxin. 

c Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 

** Log2 (current dioxin + 1)-by-covariate interaction {p~0.05); adjusted relative risk, confidence 
interval, and p-value derived after deletion of this interaction; refer to Appendix Table G-4-1 for further 
analysis of this interaction. 
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Table G-3-3. 
Analysis of Other Neurological Disorders 
Occupation Removed from Final Model 

'· ·'· ::-::::. ·'':·:_:::,,,,: ==~::, ::: : :':: ~j -~1Jomi2~:.:_~Cli,~'-;.. .INITIAIJi>ioiiN·.:.:. AI>Jiismn ,: .. : : r:··:,_· :.::_=·t · .. :''.:: 

~:~111;1g~;-~113:·,j~~ll!f!JJ'~ 
516 1.21 (l.03,1.42) 0.022 AGE (p <0.001) 

a Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

b Relative risk for a twofold increase in initial dioxin. 

Comparison 1,056 AGE (p <0.001) 
RACE (p<0.001) 

Background RH 370 0.74 (0.53,1.01) 0.061 

Low RH 259 1.06 (0.76,1.48) 0.747 

High RH 257 1.69 (1.21,2.36) 0.002 

Low plus High RH 516 1.32 (l.02,1.71) 0.034 

a Relative risk and confidence interval relative to Comparisons. 

b Adjusted for percent body fat at the ti.ine of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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4 886 

5 886 

885 

Table G-3-3. (Continued) 
Analysis of Other Neurological Disorders 
Occupation Removed from Final Model 

1.24 (1.10,1.39) <0.001 AGE (p<0.001) 

1.17 (1.05,1.29) 0.003 

1.24 (1.11, 1.39). 0.001 

RACE (p<0.001) 

AGE (p<0.001) 
RACE (p<0.001) 

AGE (p<0.001) 
RACE (p <0.001) 

a Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 
Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Relative risk for a twofold increase in current dioxin. 

c Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 
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Table G-3-4. 
Analysis of Speech 

Occupation Removed from Final Model 

4 890 1.43 (0.78,2.60) 0.266 AGE (p=0.049) 

5 890 1.37 (0.79,2.37) 0.269 AGE (p=0.051) 

889 1.39 (0.77,2.51) 0.286 AGE (p=0.051) 

a Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5 : Log2 (whole-weight current dioxin + 1). 
Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Relative risk for a twofold increase in current dioxin. 

c Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 
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Table G-3-5. 
Analysis of Neck Range of Motion 

Occupation and Diabetic Class Removed from Final Model 

516 1.08 (0.88,1.32) 0.484 AGE (p<0.001) 

a Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks• column. 

b Relative risk for a twofold increase in initial dioxin. 

Comparison 1,062 

Background RH 

Low RH 

High RH 

Low plus High RH 

373 

260 

256 

516 

0.95 (0.66,1.37) 

1.05 (0.70,1.56) 

1.38 (0.90,2. 12) 

1.18 (0.86,1.63) 

0 .785 

0.816 

0.140 

0 .307 

a Relative risk and confidence interval relative to Comparisons. 

AGE (p<0.001) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks• column. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand) : Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table G-3-5. (Continued) 
Analysis of Neck Range of Motion 

Occupation and Diabetic Class Removed from Fmal Model 

· ·:::"''·::,_:.:: __ ::: _:'. :::,:= .. :' j··,;:~nal,~'.R~~-:foi,;L<>g:iJ~~e~t,:':I)~?~·+ '' l) :: "'.•:.•.··.·.·._'._, .· ·,, '·' :.:::·. ':'· 
. . . .. . ····· .. . ··.:·:::·::-;. •.•• ,l~~~~;j~~-::·•·•·:1••-•1• •:•••i'.ii!A~~~e _:._;!:J:_•·':::.,:•···.: .. -•. :·:·• · :==·.·•·': ·:·•· -~:variat~-R~~ .:.:•'•i•i!:.;;•:_=··==· 

4 869 1.16 (1.00,1.35) 0.049 AGE {p<0.001) 

5 869 1.14 (1.00,1.29) 

868 1.13 (0.99,1.30) 

a Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 

0.045 

0.075 

DRKYR {p=0.843) 
INS {p=0.168) 

AGE (p<0.001) 
ORK.YR (p=0:851) 

INS {p=0.165) 

AGE (p<0.001) 
DRKYR (p=0.852) 

INS (p=0.164) 

Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Relative risk for a twofold increase in current dioxin. 

c Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 
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Table G-3-6. 
Analysis of Cranial Nerve Index without Range of Motion 
Occupation and Diabetic Class Removed from Final Model 

515 1.16 (0.84,1.59) 0.368 AGE (p=0.140) 

a Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under. "Covariate Remarks" column. 

b Relative risk for a twofold increase in initial dioxin. 

·: :tt.t·:· ..... ::tW:Adj~ :'Jl~fatin::illik .... ·.·.·· .. : ···• .: \\. .:;::=;: .. .:{•:}:; :::\?::::'. . .::::<t .. .?:t: . 
·Diiii#.f~ti~J;Y :;.: j?::::.::·:~ . x::::n::n:=::::,··<9:5:~/P.~t,~:>:;:··:::···itV:iihe.• ::::> r / ... :·:·: . .:::::::·Ci>v~~#·:~~i'tS>:tf%i•:· ···•·•· 
Comparison 1,058 

Background RH 

Low RH 

High RH 

Low plus High RH 

372 

259 

256 

515 

1.17 (0.64,2.17) 

1.47 (0.77,2.79) 

1.42 (0. 70,2.88) 

1.45 (0.85,2.46) 

0.608 

0.245 

0.329 

0.175 

a Relative risk and confidence interval relative to Comparisons. 

AGE (p=0.003) 
INS (p=0.050) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

Note: RH =Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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4 887 

5 887 

886 

Table G-3-6. (Continued) 
Analysis of Cranial Nerve Index without Range of Motion 
Occupation and Diabetic Class Removed from Final Model 

1.09 (0.87,1.36) 0.468 AGE (p=0.144) 
INS (p=0.301) 

1.06 (0.87' 1.28) 

1.05 (0.85, 1.29) 

0.583 

0.650 

AGE (p=0.157) 
INS (p=0.302) 

AGE (p=0.162) 
INS (p=0.301) 

a Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 
Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Relative risk for a twofold increase in current dioxin. 

c Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 
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Table G-3-7. 
Analysis of Pin Prick 

Occupation and Diabetic Class Removed from Final Model 

491 1.03 (0.78,1.37) 0 .833 AGE (p=0.183) 

a Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

b Relative risk for a twofold increase in initial dioxin. 

Comparison 

Background RH 

Low RH 

High RH 

Low plus High RH 

1,013 

361 0.87 (0.49,1.55) 

245 1.22 (0.69,2.13) 

246 0.98 (0.52,1.85) 

491 1.11 (0.70,1.76) 

0.634 

0.494 

0.957 

0.667 

a Relative risk and confidence interval relative to Comparisons. 

AGE (p<0.001) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table G-3-7. (Continued) 
Analysis of Pin Prick 

Occupation and Diabetic Class Removed from Final Model 

1~1.:";=t2:0§1,t0:1~~~Ti~M~~;;,,: ;':~~~, 
4 852 1.30 (1.06,1.59) 0.014 AGE (p<0.001) 

5 852 1.26 (l.05,1.52) 0.013 AGE (p<0.001) 

851 1.28 (1.05, 1.57) 0.014 AGE (p <0.001) 

a Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 
Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Relative risk for a twofold increase in current dioxin. 

c Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 
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Table G-3-8. 
Analysis of Light Touch 

Occupation and Diabetic Class Removed from Final Model 

.: ''"'· .' :::(:\:,::'::: :\'+' · ·,:,?\~~ll'Y~\!{~.f~rLogz :(p~ent..:,Di~"-in + J)'tt: :/'::,::,.::Itff:J'.f L; .·'' '' 

4 852 1.22 (0.98,1.51) 0.079 AGE (p=0.002) 

5 852 1.21 (l.00, 1.47) 0.049 AGE (p=0.002) 

851 1.19 (0.96,1.46) 0.108 AGE (p=0.002) 

a Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 
Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Relative risk for a twofold increase in current dioxin. 

c Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 
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Table G-3-9. 
Analysis of Patellar Reflex 

Occupation and Diabetic Class Removed from Final Model 

•. ··:~.:;.::: . ::{::::::;::~·:: ;.: . . . . ·=:-·.·'. :,: ::::···· ·· • ·::. ·.;. -.;:;. . ·: .. :::\::? } .. :-.:~:-::::::::=~:?:-:-:·;:: .. : ·-
_ ·:.J.:::w::.::··:;:; ··.:/>:. ··'.:::·_> ··{i':.J•::·:::: ...•. ~-~~~:'!9t:~i:~:~~#P):·:··:\: ... ,,.., = -· ··· .,o:::: · 

. . .... :, ........... · ::UJ·:nr.. . ... :·····A~~-· ···:R~t=· ··················R.lsk· ., .............. ...:::=: ••.. .:::• ...... ·......... ··=·=········ ····.:.:::=:: ·::.:::.:=:·_ .. :·_.···.·_ .•• ' .... ··._.···_::·:·.•·_.·····.· .. ··.·:··.·_ .. ·•·.•· •.• :.::··_.·_:.·:_ .. ::··.·· .. ···:·.:· .• ·_:'·_:··_ .• ·.·_ .•...•. ·.·c· ·_··6····· __ '_.: __ ::..'_.·.• .. ·_ .. :_:...··'_-.·_:::·· ... :·::.·.·.·.~···-·.·_:·~·:_:_._· ... • ... :.•_••.:.•_ .. ···._.·····R::_j_._•:•.i_·.·•.• .·.;;.·_· ·· :'..· =.:·:.•_•_.:_:•·•i :f .:_._._·.:_:;.;o· ·r· :'..:_• _.: ..... · :; : .. )··_ - .. : •. ·.·_:'._'._ ... :_· __ ,:···.:: .. ;.=· .. 1•,:.: __ .::._.:,.~.--·_ ..• : ___ .• :_,: __ .• : __ .• • __ .• : __ .::.-__ .~_.:_·_:' ./\::: n.:. ·:.:-:,:::.·::::··· · · .. ::.:ii::..:::,::((~§~~~,~~ f::::::::::::::.·······:·:·::··:·:.: :::::!:·:: ···-~~~#~:.>• :::!:•::. •· .. · ::: ·'••::_LC awu:~ : . 

504 1.18 (0.70,1.99) 0.541 AGE (p=0.030) 
DRKYR (p=0.078) 

a Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. · 

b Relative risk for a twofold increase in initial dioxin. 

Comparison 

Background RH 

Low RH 

High RH 

Low plus High RH 

1,041 

364 0.11 (0.01 ,0.78) 

254 0.49 (0.17,1.42) 

250 0.76 (0.28,2.05) 

504 0.61 (0 .28,1.32) 

0.028 

0.187 

0.590 

0.207 

a Relative risk . and confidence interval relative to Comparisons. 

AGE (p < 0.001) 
DRKYR (p=0.131) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

Note: RH =Ranch Hand. 
Comparison: Current Dioxin s;; 10 ppt. 
Background (Ranch Hand): Current Dioxin s;; 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin s;; 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table G-3-9. (Continued) 
Analysis of Patellar Reflex 

Occupation and Diabetic Class Removed from Final Model 

4 868 1.56 (1.01,2.41) 0.050 AGE (p=0.013) 

5 868 1.43 (0.96,2.13) 

867 1.60 (1.04,2.46) 

a Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 

0.081 

0.034 

DRKYR (p=0.053) 

AGE (p=0.016) 
DRKYR (p=0.053) 

AGE (p=0.010) 
DRKYR (p=0.062) 

Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Relative risk for a twofold increase in current dioxin. 

c Adjusted for log2 total lipids" in addition to covariates specified under "Covariate Remarks" column. 
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Table G-3-10. 
Analysis of Achilles Reflex 

Occupation and Diabetic Class Removed from Final Model 

503 1.09 (0.86,1.37)** 0.484** INIT*DRKYR (p=0.032) 
AGE (p=0.010) 
INS (p=0.088) 

a Adjusted for percent body fat at the time of duty in SEA, change in percent. body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

b Relative risk for a twofold increase in initial dioxin. 

** Log2 (initial dioxin)-by-covariate interaction (0.01 <p~0.05); adjusted relative risk, confidence interval, 
and p-value derived from a model fined after deletion of this interaction; refer to Appendix Table G-4-2 for 
further analysis of this interaction. 

::. i{!j) M<l.~~:~:;n~~::~S:AND:~~}\.RI$Q~!:;uv:DJOXi.$ :f¢A'JJj:~¥:M1 :~::: 

Comparison 1,041 DXCAT*DRKYR (p=0.008) 
AGE*DRKYR (p=0.006) 

Background RH 364 1.04 (0.68,1.59)** 0.865** 

Low RH 253 1.06 (0.67,1.68)** 0.805** 

High RH 250 1.16 (0.71,1.88)** 0.561** 

Low plus High RH 503 1.10 (0.76,1.59)** 0.603** 

a Relative risk and confidence interval relative to Comparisons. 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

** Categorized dioxin-by-covariate interaction (p:::;0.05); adjusted relative risk, confidence interval, and p­
value derived from a model fined after deletion of this interaction; refer to Appendix Table G-4-2 for 
further analysis of this interaction. 

Note: RH =Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin :::; 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table G-3-10. (Continued) 
Analysis of Achilles Reflex 

Occupation and Diabetic Class Removed from Final Model 

't:t·/:;;:.:::ft:::[CJ::l,idOJ?~:4;': 5->: 't\.:~p'_:§.;.' :~~;:~:~:~::m.Q~:&·,~~: r , .. /t. <I:Jff 

w•1~1~~11r~l1iilltii,!t~::11&1'!lf11~1~ 
4 867 1.11 (0.94,1.31) 0.204 AGE {p < 0.001) 

5 867 1.09 (0.95,1.26) 

866 1.09 (0.93,1.27) 

a Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5 : Log2 (whole-weight current dioxin + 1). 

0.231 

0.300 

DRKYR {p=0.722) 

AGE {p <0.001) 
DRKYR {p=0.711) 

AGE {p<0.001) 
DRKYR (p=0.710) 

Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Relative risk for a twofold increase in current dioxin. 

c Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 
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4 890 

5 890 

889 

Table G-3-11. 
Analysis of Biceps Reflex 

Occupation Removed from Final Model 

1.26 (0.73,2.16) 0.415 AGE (p=0.014) 

1.14 (0.70,1.86) 0.599 AGE (p=0.017) 

1.39 (0.80,2.39) 0.243 AGE (p=0.011) 

a Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 
Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Relative risk for a twofold increase in current dioxin. 

c Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 
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Table G-3-12. 
Analysis of Babinski Reflex 

Occupation Removed from Final Model 

Comparison 1,061 AGE (p=0.051) 

Background RH 

Low RH 

High RH 

Low plus High RH 

373 

260 

257 

517 

0.66 (0.13,3.25) 

0 .52 (0.06,4.34) 

0.30 (0.04,2.56) 

0.607 

0.544 

0.273 

a Relative risk and confidence interval relative to Comparisons. 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

Adjusted relative risk, confidence interval, and p-value not presented due to the sparse number of 
abnormalities. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin :s; 10 ppt. 
Background (Ranch Hand): Current Dioxin :s; 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin :s; 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 

f·J{:fj:@):p>!:M,Q~~:4w?:~:~:::~: }~(J.~!~:e;:~~!PI!J~ +§:~;m~~ff!,: :. ,., ,,,., . 
.... ,.,,.,<,,· '::-.AnfilysiSResuitSfo.r~ .(Cu.iT.entDioxin.+ ·1) · · ·• .; :-. · . ...:"::>.: 

.:.::::::::::::::: ~:~ft/i>~ ,•; ,• ' . . . . z . . . . .. . . . . . . .· . . . ·. . .. 

::::::.!'.':,:; _ .... ::., ;;! ij-··@0~<:~;1;1;0:::;: rt··::nPSxm~:rn,: '::r: ,\;:;::::::::;.'::,.· ;-::~9~~#!~,~~~;:::;_:m.:::rn~ i·.::_,;.i;;:i.:~;:u; 
4 890 0.47 (0.19,1.15) 0.104 AGE (p=0.240) 

5 890 0.64 (0.37,1.10) 0.152 AGE (p=0.232) 

889 0.64 (0.36,1.13) 0.180 AGE (p=0.225) 

a Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 
Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Relative risk for a twofold increase in current dioxin. 

c Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 
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Table G-3-13. 
Analysis of Vibrotactile Threshold Measurement of Right Great Toe (microns) 

Occupation and Diabetic Class Removed from Final Model 

Low 

Medium 

High 

171 

167 

165 

16.17** 

22.33** 

18.43** 

0.146 

3 Transformed from natural logarithm scale. 

0.0438 (0.0382)** 0.252** INIT*HVMET (p=0.006) 
AGE (p<0.001) 

DRKYR (p=0.103) 
PWTOOL (p=0.196) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

c Slope and standard error based on natural logarithm of vibrotactile threshold measurement of right great toe 
versus log2 (initial dioxin). · 

** Log2 (initial dioxin)-by-covariate interaction (p~0.05); adjusted mean, adjusted slope, standard error, and 
p-value derived from a model fitted after deletion of this interaction; refer to Appendix Table G-4-3 for 
further analysis of this interaction. 

G-3-22 



Table G-3-13. (Continued) 
Analysis of Vibrotactile Threshold Measurement of Right Great Toe (microns) 

Occupation and Diabetic Cl~ Removed from Final Model 

·,,:::.::§> :l,\.fon~\~;# =:;~qt:~s--~:l¢9.M:i'ARJS<>~§':)!tI1'.>!9~:;pt\iJE~x:;+, @.fP:~ ·· ·· · 

1.u,,~f@{" n 'f -~,,' ;~eo~i1Ri'~~~j:~·,·· ''Co~~~;\~;:; 
Comparison 1,041 17.48** DXCAT*DRKYR (p=0.002) 

AGE (p<0.001) 

Background RH 

Low RH 

High RH 

Low plus High RH 

366 15.70** 

253 17.47** 

250 19.29** 

503 18.36** 

a Transformed from natural logarithm scale. 

-1.78--** 

-0.01-** 

1.81--** 

0.88--** 

0.103** 

0 .994** 

0.195** 

0.402** 

INS (p=0.576) 
HVMET (p=0.297) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

c Difference of adjusted means after transformation to original scale; confidence interval on difference of 
adjusted means not presented because analysis was performed on natural logarithm scale. 

d P-value is based on difference of means on natural logarithm scale. 

** Categorized dioxin-by-covariate interaction (p~0.05); adjusted mean, difference of adjusted means, 
confidence interval, and p-value derived from a model fitted after deletion of this interaction; refer to 
Appendix Table G-4-3 for further analysis of this interaction. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table G-3-13. (Continued) 
Analysis of Vibrotactile Threshold Measurement of Right Great Toe (microns) 

Occupation and Diabetic Class Removed from Final Model 

·. Current ~o~u(ca~()r,y: :-:: . ::. ·:- ·· : : ._..:_:, '·. ~··~tS.ft>.r ~ 
· AdjuSte<tMean~{n)', ·. . . . . : (ClllljD.f::J>.io:Xin + t) · 

.::;.: ... ·. . ·· ·> ·:·::·::::J:>-: .: :::::· .. ;=:-:=::·=:: =· :._,.:::·.: _.:-::·._,:: .. _:-: :· -i··--~~+Is~ :· . ·i :~: ·:··:::::. ,. · . :::: ·· ·· 
·M~(ijlel?:Hlf::P.>-iv.::::::=:·~i#.H::::ti~p.._=ft :·::nR1 :::@t(~~/:~)T: f:]reY~ii:.: .. ··-::.·. '.•··Covana(~.:R.~ ::=:::· r~: · 

4 

5 

14.90** 
(291) 

14.86** 
(295) 

14.95** 
(294) 

18.33** 
(292) 

18.61 ** 
(289) 

18.68** 
(289) 

19.71** 
(286) 

19.37** 
(285) 

19.55** 
(285) 

a Transformed from natural logarithm scale. 

0.158 

0.156 

0.155 

b Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 

0.0609 
(0.0261)** 

0.0498 
(0.0222)** 

0.0463 
(0.0242)** 

0.020** 

0.025** 

0.056** 

CURR*DRKYR (p<0.001) 
CURR*HVMET (p=0.006) 

AGE (p<0.001) 
PWTOOL (p=0.421) 

CURR*DRKYR (p=0.001) 
CURR*HVMET (p=0.021) 

AGE (p<0.001) 
PWTOOL (p=0.419) 

CURR*DRKYR (p=0.001) 
CURR*HVMET (p=0.040) 

AGE (p<0.001) 
PWTOOL (p=0.409) 

Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

c Slope and standard error based on natural logarithm of vibrotactile threshold measurement of right great toe 
versus log2 (current dioxin + 1). 

d Adjusted for log2 total lipids in addition to covariates specified under "Covariates Remarks" column. 

** Log2 (current dioxin + 1)-by-covariate interactions (p~0.05); adjusted mean, adjusted slope, standard error, 
and p-value derived from a model fitted after deletion of these interactions; refer to Appendix Table G-4-3 
for further analysis of these interactions. 
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Table G-3-14. 
Analysis of Vibrotactile Threshold Measurement of Left Great Toe (microns) 

Occupation and Diabetic Class Removed from Final Model 

Low 

Medium 

High 

173 

172 

170 

17.08** 

18.11** 

17 .21 ** 

a Transformed from natural logarithm scale. 

0.179 0.0123 (0.0373)** 0.742** INIT*HVMET (p=0.040) 
AGE (p<0.001 ) 

RACE (p=0.135) 
PWTOOL (p=0.020) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

c Slope and standard error based on natural logarithm of vibrotactile threshold measurement of left great toe 
versus log2 (initial dioxin). 

** Log2 (initial dioxin)-by-covariate interaction (0.01 <p ~0.05); adjusted mean, adjusted slope, standard error, 
and p-value derived from a model fitted after deletion of this interaction; refer to Appendix Table G-4-4 for 
further analysis of this interaction. · 
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Table G-3-14. (Continued) 
Analysis of Vibrotactile Threshold Measurement of Left Great Toe (microns) 

Occupation and Diabetic Class Removed from Final Model 

Comparison 1,042 16.00 AGE (p<0.001) 
RACE (p=0.306) 

Background RH 366 15.00 -1.00-- 0.319 DR.KYR*INS (p=0.014) 

Low RH 253 16.64 0.64-- 0.600 

High RH 250 17.89 1.89-- 0.137 

Low plus High RH 503 17.25 1.25-- 0.192 

a Transformed from natural logarithm scale. 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

c Difference of adjusted means after transformation to original scale; confidence interval on difference of 
adjusted means not presented because analysis was performed on natural logarithm scale. 

d P-value is based on difference of means on natural· logarithm scale. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): CUrrent Dioxin ~ 10 ppt. 
Low (Ranch Hand): CUrrent Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): CUrrent Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table G-3-14. (Continued) 
Analysis of Vibrotactile Threshold Measurement of Left Great Toe (microns) 

Occupation and Diabetic Class Removed from Final Model 

4 

5 

16.32** 
(291) 

16.29** 
(295) 

16.15** 
(294) 

19.62** 
(292) 

19.53** 
(289) 

19.49** 
(289) 

20.46** 
(286) 

20.49** 
(285) 

20.70** 
(285) 

a Transformed from natural logarithm scale. 

0.193 

0.193 

0.194 

b Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 

0.0547 
(0.0257)** 

0.0422 
(0.0218)** 

0.0454 
(0.0238)** 

0.034** 

0.054** 

0.057** 

CURR*DRKYR (p=0.003) 
CURR*PWTOOL (p=0.039) 

AGE (p<0.001) 
HVMET (p=0.092) 

CURR*DRKYR (p=0.001) 
CURR*PWTOOL (p=0.040) 

AGE (p<0.001) 
HVMET (p=0.085) 

CURR*DRKYR (p=0.001) 
CURR*PWTOOL (p=0.036) 

AGE (p<0.001) 
HVMET (p=0.097) 

Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

c Slope and standard error based on natural logarithm of vibrotactile threshold measurement of left great toe 
versus log2 (current dioxin + 1). 

d Adjusted for log2 total lipids in addition to covaria~s specified under "Covariates Remarks" column. 

** Log2 (current dioxin + !)-by-covariate interactions (p~0.05); adjusted mean, adjusted slope, standard error, 
and p-value derived from a model fitted after deletion of these interactions; refer to Appendix Table G-4-4 
for further analysis of these interactions. 
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Table G-3-15. 
Analysis of Tremor 

Occupation and Diabetic Class Removed from Final Model 

:': .. ··:':,_;::··_::J:.:·' ::: .:.::.;::·:;:~::.::::~)::M9~~P.:¢; ':::~t;::~:,?:~::~~9=~+PAi>JI1Smp:1::.,:,._::::J:> :,:.•:{:··:·''··,·· 

:~,«Y~i1~,;;~w'~;~t~iif ~~~:i:'1t~0%~~::~z:J£I%;::,,' 
517 1.42 (0.93,2.16) 0.113 AGE (p=0.090) 

a Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

b Relative risk for a twofold increase in initial dioxin. 

':!j
11

7~t!j(::~''.t~!~~::z~~~2:W:;!~~ 
4 870 0.96 (0.72,1.28)** 0.793** CURR*AGE (p=0.028) 

DRKYR (p=0.746) 

a Model 4: Log2 (lipid-adjusted current dioxin + 1). 

b Relative risk for a twofold increase in current dioxin. 

** Log2 (current dioxin + !)-by-covariate interaction (0.01 < p $;0.05); adjusted relative risk, confidence 
interval, and p-value derived after deletion of this interaction; refer to Appendix Table G-4-5 for further 
analysis of this interaction. 
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Table G-3-16. 
Analysis of Gait 

Occupation and Diabetic Class Removed from Final Model 

;~~tt" ' ,i A~!l!~~!Vlfr~l!~!!~ff~~~; ..... . 
4 890 1.05 (0.81,1.36) 0.705 AGE (p=0.113) 

INS (p=0.743) 

5 890 1.05 (0.84,1.31) 

889 1.04 (0.82, 1.33) 

a Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 

0.648 

0.730 

AGE {p=0.111) 
INS (p=0.744) 

AGE (p=0.117) 
INS {p=0.746) 

Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Relative risk for a twofold increase in current dioxin. 

c Adjusted for log2 tQtal lipids in addition to covariates specified under "Covariate Remarks" column. 
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Table G-3-17. 
Analysis of Central Nervous System (CNS) Index 

Occupation Removed from Final Model 

4 889 1.04 (0.85,1.27) 0.689 AGE (p=0.074) 
INS (p=0.394) 

5 889 1.06 (0.89,1.26) 

888 1.02 (0.84,1.22) 

a Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 

0 .504 

0.867 

AGE (p=0.066) 
INS (p=0.397) 

AGE (p=0.088) 
INS (p=0.392) 

Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Relative risk for a twofold increase in current dioxin. 

c Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 
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APPENDIX G-4. 

Interaction Tables for the Neurology Assessment 
Occupation and Diabetic Class Removed from Final Model 

This appendix contains exposure analyses results of interactions between covariates and 
dioxin after occupation ll!ld diabetic class have been removed from those final dioxin models 
(Models 2 through 6) that contained occupation or diabetic class. These tables are 
supplements to tables in Appendix G-3, which are main effects results with occupation and 
diabetic class removed from the model. Results are presented for separate strata of the 
covariate and include sample sizes, percent abnormal, relative risks, confidence intervals, 
and p-values. Chapter 7, Statistical Methods, provides further details on the analytical 
approaches used in the interaction analyses. The analysis model, covariate involved in the 
interaction, and a reference to the analysis table in Chapter 11 are given in the heading of 
each subtable. A summary of the interactions described in this appendix follows. 

G-4-1 11-5 G-3-2 Peripheral Disorders 

G-4-2 11-25 

G-4-3 11-28 

G-4-4 11-29 

G-4-5 11-30 

G-3-10 

G-3-13 

G-3-14 

G-3-15 
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Table G-4-1. 
Interaction Table for Peripheral Disorders 

Occupation and Diabetic Class Removed from Final Model 

a) MODEL4: RANCH HANDS - CURRENT DIOXIN - ADJUSTED 
(Curr.eat Dioxin-by-Lifetime Alcohol History: Tablts 11..S and G-3-Z) 

<.;~ent Dioxin Cat~()rySumniaJ:y .Statistics: ~ysis Results for ·~ (Current Dioxin+ 1) 
{t< «::urr~i:. . .. .. ·· Pe'r~t 

··Stratum) Dioxin n Yes 

O Drink-years 

> 0-40 Drink-
years 

Low 
Medium 
High 

Low 
Medium 
High 

> 40 Drink-years Low 
Medium 
High 

17 
18 
24 

205 
195 
190 

67 
78 
73 

5.9 
22.2 
20.8 

10.2 
20.0 
19.5 

22.4 
24.4 
15.1 

... Adj~·Relative 'Ki* . 
· ·• (95% C.I.)• p-VaJoe 

1.34 (0.82,2.19) 0.248 

1.29 (1. 10,1.52) 0.002 

0.82 (0.64,1.06) 0.135 

b) MODEJ., ·S; RANCH HANDS.- CURRENT DIOXIN - ADJUSTED 
(Current Dioxm-by-Lifetime AlcobOI History: Tables 11-5 and G-3-2) 

!t... . .current. DiOxin Categoi:'y Summacy Statistics ::-:·: · · >cwT~t .. ·.-.· .. ·· ·· .· ... : .. ::· PerJiit; 
:Dioxin ···;::::. n · Ye$ · 

Low 18 5.6 
Medium 14 21.4 
High 27 22.2 

>040 Drink- Low 206 11.7 
years Medium 201 17.9 

High 183 20.2 

> 40 Drink-years Low 68 20.6 
Medium 75 25.3 
High 75 16.0 

G-4-2 

Analysis Results for ~ (Current Dioxin. ;- 1) 
.··:.:::.:,:;:: .·· .··· •,. .· - . 
·· < Adjuste<lRdative RWt 

(95% C.I.)a 

1.37 (0.91,2.07) 

1.25 (1.08, 1.43) 

0.87 (0.71,1.05) 

.p-Value 

0.136 

0.002 

0.148 



Table G-4-1. (Continued) 
Interaction Table for Peripheral Disorders 

Occupation and Diabetic Cl~ Removed from Final Model 

~) MODEL 6: RANgl HANDS - CUR.RENT .DIOXIN - .ADJUSTED . 
(CmTeDt Diox.in-by..:Lifetime Alcohol History: Tables .11-5 and· G-3-2) 

CUrrent. Dioxin Category Smmi:t#Y,Statisties 

Cunent Percent 

-¥a1ysis Results for Log2 (Current Dioxin + 1) 

Adjusted Relative Risk 
Stratmn Dioxin n Yes (95% C.I.~ :irValue 

0 Drink-years Low 18 5.6 1.40 (0.92,2.13) 0.116 
Medium 14 21.4 
High 27 22.2 

> 0-40 Drink- Low 206 11.7 1.27 (l.09, 1.48) 0 .002 
years Medium 201 17.9 

High 183 20.2 

> 40 Drink-years Low 68 20.6 0.88 (0.72,1.08) 0.224 
Medium 75 25.3 
High 75 16.0 

a Relative risk for a twofold increase in current dioxin. · 

Note: Model 4 : Low = ~ 8.1 ppt; Medium= > 8.1-20.5 ppt; High = > 20.5 ppt. 
Models 5 and 6: Low = ~ 46 ppq; Medium= > 46-128 ppq; High = > 128 ppq. 
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Table G-4-2. 
Interaction Table for Achilles Reflex 

Occupation and Diabetic Class Removed from Final Model 

a) MODEL2: RANCHHANDS.....;;;. INITIAL DIOXIN - ADJUSTED 
(Initial Dio~by-Lifetime Alcohol Hist.ory: Tables 11-25 and G-3-10) 

Initial Dioxin Category Summary Statistics Analysis Results for Log2 (Initial Dioxin) 

Initial Peramt Adjusted Relative 
Dioxin n Abnormal Risk (95% C.I.)3- p-Valne 

0 Drink-years Low 10 0.0 1.88 (0.96,3.68) 0.066 
Medium 12 16.7 
High 17 29.4 

> 0-40 Drink-years Low 118 10.2 1.02 (0. 76, 1.37) 0.919 
Medium 108 13.0 
High 105 6.7 

> 40 Drink-years Low 42 14.3 0.86 (0.51 ,1.46) 0.586 
Medium 48 4.2 
High 43 7 .0 

: . 
b) MODEL 3: RANCH BANDS AND COMPARISONS BY DIOXIN CATEGORY - ADJUSTED 

(J)io.x'in Category-by-Lifetime..Akohol History: Tables 11-25 and G-3-10) 
.. . 

·PUcent Adjusted Relative Risk. 
Stratum Dioxin Category n AbnormaJ · (95% C.l.)b p-Value 

0 Drink-years Comparison 54 7.4 

Background RH 20 0.0 
Low RH 15 6.7 0.94 (0.10,9.15) 0.957 
High RH 24 25 .0 4 .27 (1.06,17.22) 0.041 
Low plus High RH 39 18.0 2.81 (0.75,10.47) 0 .124 

> 0-40 Drink- Comparison 706 8.1 
years 

Background RH 258 8.5 1.03 (0.61,1.74) 0.914 
Low RH 169 10.7 1.12 (0.63,1.99) 0.688 
High RH 162 9.3 1.32 (0.71,2.46) 0.373 
Low plus High RH 331 10.0 1.21 (0.76,1.92) 0.423 

>40 Drink- Comparison 281 11.7 
years 

Background RH 86 12.8 1.14 (0.54,2.39) 0.731 
Low RH 69 11.6 0.93 (0.40,2.14) 0.862 
High RH 64 4.7 0.40 (0.12, 1.39) 0.144 
Low plus High RH 133 8.3 0.68 (0.33,1.41) 0.302 

a Relative risk for a twofold increase in initial dioxin. 

b Relative risk and confidence interval relative to Comparisons. 

-: Adjusted relative risk, confidence interval, and p-value not presented due to the sparse number of 
abnormalities. 

Note: Model 2: Low = 39-98 ppt; Medium = > 98-232 ppt; High= > 232 ppt. 
Model 3: RH = Ran.ch Hand. 

Comparison: Current Dioxin s; 10 ppt. 
Background (Ranch Hand): CUrrent Dioxin s; 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin s; 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table G-4-3. 
Interaction Table for Vibrotactile Threshold Measurement of Right Great Toe (microns) 

Occupation and Diabetic Class Removed from Final Model 

.. a) MODEL.2: RANCH HANDS - INmAL DIOXIN - ADJUSTED 
(Initial Dioxin-by-Composite Exposure to Heavy Metals: Tables 11-28 and G-3-13) 

Initial Dioxin Category.Smnmary Statistics Analysis Results for Logz (Initial _Dioxin) 

Stratum Initial Dioxin n 
Adjusted Adjusted Slope 

Meana (Std. Error)b p-Value 

No Low 142 15.67 -0.0039 (0.0417) 0.926 
Medium 140 21.19 
High 129 15.71 

Yes Low 29 13.78 0.2477 (0.0825) 0.003 
Medium 27 20.97 
High 36 27.35 

b) MODEL 3: RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY -ADJUSTED 
(Dioxin Category-by-Lifetime Alcohol History: Tables 11-28 and G-3-13) 

-Diff ereoce of Adjusted 
Adjusted Mean vs. Comparisons 

Stratum Dioxin Category M~ (95% C.I.)c p-Valued 

0 Drink-years Comparison 54 12.38 

Background RH 20 14.88 2.50 -- 0.507 
Low RH 15 18.45 6 .07 - 0 .196 
High RH 24 23 .43 11.05 - 0 .014 
Low plus High RH 39 21.52 9 .14 - 0 .014 

> 0-40 Drink- Comparison 706 17.91 
years 

Background RH 260 14.05 -3 .86 -- 0.002 
Low RH 169 18.47 0.56 - 0.737 
High RH 162 18.11 0.20- 0.907 
Low plus High RH 331 18.29 0 .38 -- 0.768 

>40 Drink- Comparison 281 17.55 
years 

Background RH 86 22.22 4.66 - 0.071 
Low RH 69 15.04 -2.52 - 0.277 
High RH 64 21.03 3.48 - 0.218 
Low plus High RH 133 17.92 0.37 - 0.951 
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Table G-4-3. (Continued) 
Interaction Table for Vibrotactile Threshold Measurement of Right Great Toe (microns) 

Occupation and Diabetic Class Removed from Final Model 

c) MODEI/4: :RANCH HANDS - CURRENT DIOXIN - AfuuSI'ED 
(Current Dioxin-by-Lifetime Alcohol History-: Tables 11-28 and G-3-13) 

···=····· . ;:::··: .. 

Current Dioxin Categro:y. Summary Statistics 

Current Adjusted 
Stratum Dioxin n Mean a 

0 Drink-years Low 17 14.25 
Medium 18 16.41 
High 24 27.66 

> 0-40 Drink-years Low 206 13.47 
Medium 196 18.56 
High 189 18.68 

> 40 Drink-years Low 68 20.56 
Medium 78 18.49 
High 73 20.47 

Analysis Results for .Logz (CmTent Dfoxin + 1) 

Adjusted sior 
{Std. Error) p-Value '-.=. 

0.1326 (0.0864) 0.125 

0 .0876 (0.0321) 0.007 

-0.0382 (0.0503) 0.447 

d) MODEL 4:. RANCH HANDS - CTJRRENT DIOXIN - ADJUSTED 
(Current Dioxin-by~mpome Exposure to Heavy Metals: Tables 11-is and G-3-13) 

Current Dioxin: Category Summary Statistics 

Current =: Adjusted 
Stratwn Dioxin n. Mean a 

No Low 254 14.65 
Medium 246 17.96 
High 235 18.03 

Yes Low 37 13.19 
Medium 46 17.08 
High 51 25.75 

Analysis Resu:Jts for ~:z (Current Dioxin + 1) 

Adjusted Slope 
(Std. EITor)b 

0.0322 (0.0283) 

0.2120 (0.0634) 

p-Value 

0.255 

< 0.001 

e) MODEL:S: ... RANCH HANDS -CUBRENT DIOXIN -ADJUSTED 
(CUrreut 00.:ilil:.t>y-fuetime Alcobolifistoey: Tables ll-28 alld G-3-13) 

Current Dioxin Categro:y .Summary Statistics 

Current :·• ''• Adjusted ·· · · 
Stratum }f>· ·· Dioxin n Mean3 

0 Drink-years Low 18 16.20 
Medium 14 15.24 
High 27 27.83 

> 0-40 Drink-years Low 208 13.17 
Medium 200 18.98 
High 183 18.57 

> 40 Drink-years Low 69 21.03 
Medium 75 18.51 
High 75 19.84 

G-4-6 

Analysis Results for Logz (Current Dioxin +. 1) 

Adjusted Slope 
(Std. Error)b 

0 .1022 (0.0719) 

0.0802 (0.0278) 

-0.0420 (0.0416) 

0 .156 

0.004 

0.313 



Table G-4-3. (Continued) 
Interaction Table for Vibrotactile Threshold Measurement of Right Great Toe (microns) 

Occupation and Diabetic Class Removed from Final Model 

. t) MODELS: RANCH HANDS- CURRENT DIOXIN - ADJUSTED. 
(Cumm Dioxin-by-Composite Exposure to Heavy Metals: . Tables 11-28 and G:-3-13) 

··cUlTellt ·Dioxin Categ6ry. Summary Statistics 

Current Adjusted 

Analysis ~esrilts for Logz (Curreni Dioxin + 1) 

Adjusted SJope 
Stratum Dioxin.· .n Mean.3 (Std. Error)b p-V alue 

No Low 259 14.42 0.0288 (0.0240) 0.230 
Medium 244 18.17 
High 232 18.01 

Yes Low 36 14.33 0.1657 (0.0554) 0.003 
Medium 45 17.59 
High 53 23.21 

: :=.\} •. ' g) MODEl/6: RANCH BANDS- CURRENT DIOXIN - ADJUSTED 
.•. .. {Current ~oxin-by.;Lifdime Alcohol BistOry: Ta~les ·u-28 and G-3-13) 

~ Dioxin Categ~ Summary Statisti~ Analysis ReSulfs for ~ (Current Dioxin + 1) 

Curtt0t Adjusted Adjusted.Slope 
Stratum Dioxin · n Mean.a (Std~ Error)b p-Value 

0 Drink-years Low 18 16.19 0.1021 (0.0726) 0.160 
Medium 14 15.26 
High 27 25.04 

> 0-40 Drink-years Low 207 13.27 0.0753 (0.0297) O.Qll 
Medium 200 19.06 
High 183 18.73 

> 40 Drink-years Low 69 21.05 -0.0424 (0.0426) 0.320 
Medium 75 18.55 
High 75 20.01 
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Table G-4-3. (Continued) 
Interaction Table for Vibrotactile Threshold Measurement of Right Great Toe (microns) 

Occupation and Diabetic Cl~ Removed from Final Model 

:: . h) MODEL:6~ RANCH HANDS - CURRENT DIOXIN -ADJUSTEi>i:·•: <f 

(Cui-rent Dioxin-by-Composite Expo§ure to Heavy Metals:: .. Tables 11-28 and ¢.~i3) 

·CUITent Dioxin Categ~ Summary ~cs Analym Reswts for~ (Current .Dioxin + 1) 

· . :::( , Current> Adjusted 
Stratmri .Dio.xiili:\... n Mean.a 

Ad!J.usted .Slope .•.••.•...•. :.: .. ::.=·.· 
·.·.;'•;:: 

(Std. · Error)b := Y :~Y alue ·:·. 

No Low 259 14.38 0.0294 (0.0256) 0.251 
Medium 244 18.19 
High 232 18.13 

Yes Low 35 14.85 0.1551 (0.0599) 0.010 
Medium 45 17.56 
High 53 23.32 

a Transformed from natural logarithm scale. 

b Slope and standard error based on natural logarithm of vibrotactile threshold measurement of right great toe 
versus log2 dioxin. 

c Difference of means after transformation to original scale; confidence interval on difference of means not 
presented because analysis was performed on natural logarithm scale. 

~ P-value is based on difference of means on natural logarithm scale. 

Note: Model 2: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
Model 3: Comparison: Current Dioxin ~ 10 ppt. 

Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dio~ ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 

Model 4: Low = ~ 8.1 ppt; Medium= > 8.1-20.5 ppt; High = > 20.5 ppt. 
Models 5 and 6: Low = ~ 46 ppq; Medium = > 46-128 ppq; High= > 128 ppq. 
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Table G-4-4. 
Interaction Table for Vibrotactile Threshold Measurement of Left Great Toe (microns) 

Occupation and Diabetic Class Removed from Final Model 

.. :::; a) MODEL 2: RANCH BANDS -INmALDIOXIN-ADJUSTED 
(ifiltial Dioxin-bY-CompositeExposure to Heavy Metals: Tables 11-29 an~· G-3.;.14) 

Initial :Dioxin Category Summary;Statistics Analysis ·Results for Logz (Initial Dioxin) 

Adjmted. Adjusted SJope 
Stratum ;t Initial Dioxin n Meana (Std. Error)b p-VaJue 

No 

Yes 

Low 144 16.56 -0.0220 (0.0407) 
Medium 144 16.83 
High 134 15.02 

LOw 29 14.60 0.1619 (0.0815) 
Medium 28 19.22 
High 36 23.64 

.;:: ·:il ; b) MODEL 4: RANCHllANDS-CURRENT:DIOXIN -ADJUSTED 
::: (Current Dioxin-by-LifetiJne Alcohol History: Tables 11-29 and ~3-14) 

0.589 

0.048 

Current Dioxin Category Summary Statistics Analysis Results for Logz (Current Dioxin + 1) 

Current . : Adjusted Adjusted Slope 
Dioxin n · Mean.3 (Std. Error)b Stratum p-VaJue · 

0 Drink-years Low 17 22.72 0 .0149 (0.0851) 0.861 
Medium 18 15.55 
High 24 23.37 

> 0-40 Drink-years Low 206 14.67 0.0876 (0.0317) 0.006 
Medium 196 19.75 
High 189 19.93 

> 40 Drink-years Low 68 20.82 -0.0191 (0.0496) 0.700 
Medium 78 20.63 
High 73 21.33 

.c) MODEL 4: .RANCH BANDS - CURRENT DIOXJN - ADJUSTED 
(Current :)>ioxin-by-W-orked··witbVibrating Power Eqillpment<>r;Tools: Table8;i1-29 and:G-3.;14) 

eurrerrt:Dioxin Category Summary Stanmcs 

Current Adjusted 
stratum Dioxin n Mean a 

No Low 232 16.39 
Medium 223 19.33 
High 201 18.51 

Yes Low 59 14.58 
Medium 69 19.18 
High 85 24.78 
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Analysis Results for Log2 (Current Dioxin + 1) 

Adjusted Slope 
(S~ E1TOr)b .-~::=::.[' p-VaJue 

0.0233 (0.0300) 0.437 

0.1356 (0.0477) 0.005 



Table G-4-4. (Continued) 
Interaction Table for Vibrotactile Threshold Measurement of Left Great Toe (microns) 

Occupation and Diabetic Class Removed from Final Model 

d) MODEL 5: RANCH ~S- CURRENT DIOXIN - ADJUSTED 
(Curre11t/ Dioxin4>y-:Lifetime:Alc0hol History: Ta:bles _ll-29 and G-3-14) . 

M:J· eurrent :nfuxm cai;gory ~ary StatiStics 
. : . . 

Analysis Results for Log2 (Cmnnf Dioxin + 1) 

,,. ..... Current Adjusted 
Stratum · ' · Dioxin . . •·•· n •• Meana 

Adj~ec1 s•or. 
(Std. :Error) ······ p-VaJue 

0 Drink-years Low 18 20.70 0.0083 (0.0709) 0.906 
Medium 14 17.92 
High 27 21.59 

> 0-40 Drink-years Low 208 14.59 0.0781 (0.0274) 0 .004 
Medium 200 19.40 
High 183 20.30 

>40 Drink-years Low 69 21.37 -0.0311 (0 .0410) 0 .448 
Medium 75 20.38 
High 75 20.89 

••• •e) MODEL 5: RANCH HANDS - CURRENT DIOXJN - ADJUSTED 
(Current .DiOxin-by~\forked w#h. VibratlDg =Powtt EQwpment•-01\Tools: .Tables u ;.29 and:-G.:-J;;14) 

Current ·Dioxin Cai:egory Summary Stam.tics 
,•, ·'":::::: .. 

Stratum. 

No 

Yes 

CwTent 
Dio 

. . ·· 
!XID .. 

Low 
Medium 
High 

Low 
Medium 
High 

241 
214 
201 

54 
75 
84 

A<ljmted 
·_Mfua 

16.44 
19.34 
18.42 

14.05 
18.98 
25.14 

. Analysis Results for Log2 (Current Dioxfu + 1) 

Adjusted Slope 
(Std., .. E )b :::: rror . 

0.0149 (0.0256) 0 .561 

0.1107 (0.0404) 0 .006 
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Table G-4-4. (Continued) 
Interaction Table for Vibrotactile Threshold Measurement of Left Great Toe (microns) 

Occupation and Diabetic Cl~ Removed from Final Model 

.• ~· ·:::. 

f) MODEL t;: RANCH HANDS~ CURRENT DIOXIN - ADJUSTEif .. 
(Current DiOxin-by-Lifetime Alcohol History: Tables 11-29 and G-3-14) 

Current Dioxin Category Summary Statistics 

Current Adjusted 
Stratum Dioxin = n Mean3 

0 Drink-years Low 18 20.41 
Medium 14 17.79 
High 27 21.75 

> 0-40 Drink-years Low 207 14.47 
Medium 200 19.37 
High 183 20.47 

> 40 Drink-years Low 69 21.18 
Medium 75 20.33 
High 75 21.09 

Analysis Results for Logz (Current Dioxin + 1) 

Adjusted Slope 
(Std. Error)b P:. Value 

0.0117 (0.0716) 0.871 

0.0820 (0.0293) 0.005 

-0.0281 (0.0420) 0.503 

g) MODEL 6: RANCH HANDS·- CURRENT DIOXIN - ADJUSTED 
(Current .Dioxin-by-Worked with Vibrating ,Power Equipment or Tools: Tables 11-29 ancUG-3-14) 

~t ·Dioxin Category Summary Statistics, 
~~ - ~ . . 

Analysis ResultS for Log2 (Current ·Dioxin + 1) 

Current Adjusted 
Stratum Dioxili D Mean.3 

Adjusted·Slope 
(Std. Error'f p-Value 

No Low 241 16.30 0.0178 (0.0274) 0.516 
Medium 214 19.31 
High 201 18.57 

Yes Low 53 13.98 0.1169 (0.0424) 0.006 
Medium 75 18.92 
High 84 25.28 

a Transformed from natural logarithm scale. 

b Slope and standard error based on natural logarithm of vibrotactile threshold measurement of left great toe 
versus log2 dioxin. 

Note: Model 2: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
Model 4 : Low = :$'. 8.1 ppt; Medium = > 8.1-20.5 ppt; High = > 20.5 ppt. 
Models 5 and 6: Low = ~ 46 ppq; Medium = > 46-128 ppq; High = > 128 ppq. 
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Table G-4-5. 
Interaction Table for Tremor 

Occupation and Diabetic Class Removed from Final Model 

a) MOD'EL 4: ,.l~ANCHHANDS - CURRENT DIOXIN ·;_ ·ADJUSTED 
· (Current::l>io:Xin-by-Age:. . Tabhs 11-30 and G-3-15) , 

· ( Current Dioxll:t ·caiJgory swmt..ary StatisnCs · ' An81ysis Results foi.:Logi' (Current Dioxin + :1) 

"''·:· :Current::,, Percent\ 
. S~ ' .Dioxin D Abnormal 

Bom~1942 Low 97 4.1 
Medium 95 3.2 
High 164 1.8 

Bom<1942 Low 194 3.6 
Medium 197 0.0 
High 123 5.7 

a Relative risk for a twofold increase in current dioxin. 

Adjusted Relative :Risk 
(95% C.l.)a 

0.70 (0.46,1.07) 

1.28 (0.87,1.89) 

Note: Model 4 : Low= ~ 8.1 ppt; Medium:;:: > 8.1-20.5 ppt; High= > 20.5 ppt. 
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0.104 

0.207 



APPENDIX G-5. 

Analysis of Smile, Speech, and Tremor 
Model 1: Enlisted Flyers and Enlisted Groundcrew Combined 

The statistical power to detect a relative risk (Ranch Hands versus Comparisons) 
significantly different from 1.0 is limited in some analyses in Chapter 11, Neurological 
Assessment, due to the relatively small number of abnormalities. In particular, the number 
of abnormalities in the enlisted flyer stratum for Model 1 analyses is small. Consequently, 
auxiliary analyses with the enlisted flyer and enlisted groundcrew strata combined are 
presented for smile (Table 13-13), speech (Table 13-17), and tremor (Table 13-30). The p­
values for the Model 1 analyses of these three variables were not significant (p>0.10) for 
the enlisted flyer and enlisted groundcrew strata when analyzed separately, but marginally 
significant (0.05Sp<0.10) when the two strata were combined. These auxiliary analyses 
are found in Table G-5-1 (smile), Table G-5-2 (speech), and Table G-5-3 (tremor). 
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Table G-5-1. 
Analysis of Smile 

Enlisted Flyers and Enlisted Groundcrew Combined 

a) MO:PEL :i: RANCH HANDS VS. COMPARISONS - UNADJUSTED 

• Per.cart Est. Relative Risk 
Occupational Category Group n Abnormal (95% C.L) 

All Ranch Hand 948 0.9 1.52 (0.59,3.97) 
Comparison 1,280 0.6 

Officer Ranch Hand 367 0.8 0.58 (0.15,2.26) 
Comparison 501 1.4 

Enlisted Flyer and Ranch Hand 581 1.0 8.12 (0.98,67.62) 
Enlisted Groundcrew Comparison 779 0 .1 

b) MODEL 1: RANCH HANDS VS. CO~ARI.SONS - ADJUSTED 

OccupatiC)nal Category , :,, ' . 
Adj. Relative· Risk 

::(95%C.E) 

;;. 

p-Value 

0.533 

0.639 

0.055 

All 

Officer 

1.53 (0.59,3.99) 

0.58 (0.15,2.26) 

8.12 (0.98,67 .62) 

0.383 occ (p=0.096) 

Enlisted Flyer and 
Enlisted Groundcrew 

0 .639 

0 .055 

a Covariates and associated p-values correspond to final model based on all participants with available data. 
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Table G-5-2. 
Analysis of Speech 

Enlisted Flyers and Enlisted Groundcrew Combined 

t a)'MODEL 1: RANCHHANDSVS. COMPARisoNS- UNADJUS'tED 

~·· perceiit · ·'Est. Relative · Risk 
=:: 

Occupational Category Group n Abnormal . (95% C.I.) p-Value . 

All Ranch Hand 948 0.6 4.07 (0.82,20.21) 0.133 
Comparison 1,280 0.2 

Officer Ranch Hand 367 0.3 1.37 (0.09,21 .91) 0.999 
Comparison 501 0.2 

Enlisted Flyer and Ranch Hand 581 0.9 6.75 (0.79,57.96) 0.109 
Enlisted Groundcrew Comparison 779 0.1 

b) MODEL 1: RANCH HANDS VS. COMPARISONS ·- ADJUSTED · 

All 

Officer 

Enlisted Flyer and 
Enlisted Groundcrew 

Adj. Relative Risk 
(9s% c:J.) 

3.98 (0.80,19.91) 

1.40 (0.09,22.61) 

6.55 (0. 74,57 .62) 

p-Value 

0.068 

0.813 

0.090 

Covariate R.~ 

AGE (p=0.001) 
occ (p=0.108) 

a Covariates and associated p-values correspond to final model based on all participants with available data. 
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Table G-5-3. 
Analysis of Tremor 

Enlisted Flyers and Enlisted Groundcrew Combined 

a) MOD~l! RANCH HANDS VS. COMPARISONS ..... :>'UNADJUSTED 
.. 

'Perceat Est. Relative·Risk 
Occupational Categ0ry ·····:··Group ., n Abnormal · (95% C.L) p-Value 

All Ranch Hand 948 3.0 1.12 (0.67,1.85) 0.771 
Comparison 1,280 2.7 

Officer Ranch Hand 367 2.2 0.54 (0.23,1.23) 0.194 
Comparison 501 4.0 

Enlisted Flyer and· Ranch Hand 581 3.4 1.95 (0.98,3.89) 0.081 
Enlisted Groundcrew Comparison 779 1.8 

b) MODEL): ~CHHANDS,VS. COMPARISONS - ADJuSI'ED 

Adj . . Relative Risk 
Occupational Category " :·: :.. (95% c.r.) ~Value 

All 

Officer 

1.09 (0.65,1.83)** 

0.55 (0.24,1.28) 

1.83 (0.90,3.69) 

0.755** 

0.166 

0.094 

GROUP*OCC (p=0.029) 
AGE*DRKYR (p=0.038) 

Enlisted Flyer and 
Enlisted Groundcrew 

a Covariates and associated p-values correspond to final model based on all participants with available data. 

**Group-by-covariate interaction (0.01 <p~0.05); adjusted relative risk, confidence interval, and p-value 
derived from a model fitted after deletion of this interaction. 
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APPENDIX H-1. 

Primary Symptom Disease Categories and Global Indices of Distress Definitions and 
Dependent Variable-Covariate Associations for the Psychological Assessment 

The fll"St part of this appendix contains a description of the nine primary symptom 
disease categories and the three global indices of distress derived from the Symptom Check 
List-90-Revised (SCL-90-R) multidimensional self-reported symptom inventory (35). 
Responses to the inventory are grouped into nine primary symptom categories: anxiety, 
depression, hostility, interpersonal sensitivity, obsessive-compulsive behavior, paranoid 
ideation, phobic anxiety, psychoticism, and somatization. Three global indices also are 
constructed from this inventory: the global severity index (GSI), the positive symptom total 
(PST), and the positive symptom distress index (PSDI). The GSI is defmed as the sum of 
the scores of all answered questions divided by the number of answered questions on the 
entire test. This index combines information on the number of symptoms and the intensity of 
distress. The PST is the number of questions to which the participant responds positively 
(i.e., on the 5-point scale, responses 1 =a little bit, 2=moderately, 3=quite a bit, 
4=extremely). The PSDI is determined by adding the scores of all answered questions and 
dividing by the PST. This index describes the intensity of the positive symptoms. 

Also included in this appendix is Table H-1-1, which contains results of tests of 
association between each dependent variable and candidate covariates for the adjusted 
analysis. Pearson's chi-square test (continuity-adjusted for 2x2 tables) is used for the 
significance testing of the association between each dependent variable and the candidate 
covariate. When a .candidate covariate is continuous in nature (e.g., age), the covariate is 
discretized prior to the analysis of the dependent variable. 
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DESCRIPfION OF SCL-90-R DIMENSIONS* 

ANXIETY 

The anxiety dimension is composed of a set of symptoms and signs that are associated 
clinically with high levels of manifest anxiety. ~ral signs such as nervousness, tension, 
and trembling are included in the definition, as are }panic attacks and feelings of terror. 
Cognitive components involving feelings of apprehension and dread, and some of the somatic 
correlates of anxiety also are included as dimensional components. The symptoms 
comprising the anxiety dimension are experiencing nervousness or shakiness inside, 
trembling, being suddenly scared for no reason, feeling fearful, experiencing heart pounding 
or racing, feeling tense and keyed up, keying spells of terror and panic, feeling so restless 
you couldn't sit still, feeling that something bad is going to .happen, and experiencing 
frightening thoughts and images. 

DEPRESSION 

The symptoms of the depression dimension reflect a broad range of the manifestations 
of clinical depression. Symptoms of dysphoric mood and affect are represented, as are signs 
of withdrawal of life interest, lack of motivation, and loss of vital energy. In addition, 
feelings of hopelessness, thoughts of suicide, and other cognitive and somatic correlates of 
depression .are included. The symptoms comprising the depression dimension are losing 
sexual interest or pleasure, feeling low in energy or slowed down, thinking of ending your 
life, crying easily, feeling trapped or caught, blaming yourself for things, feeling lonely, 
feeling blue, worrying too much about things, feeling no interest in things, feeling hopeless 
about the future, feeling everything is an effort, and feeling worthless. 

HOSTILITY 

The hostility dimension reflects thoughts, feelings, or actions that are characteristic of 
the negative affect state of anger. The selection of items includes all three modes of 
manifestation and reflects qualities such as aggression, irritability, rage, and resentment. 
The symptoms comprising the hostility dimension are feeling easily annoyed or irritated; 
having uncontrollable temper outbursts; having urges to beat, injure, or harm someone; 
having urges to break or smash things; getting into frequent arguments; and shouting or 
throwing things. 

INTERPERSONAL SENSITIVITY 

The interpersonal sensitivity dimension focuses on feelings of personal inadequacy and 
inferiority, particularly in comparison with others. Self-deprecation, feelings of uneasiness, 
and marked discomfort during interpersonal interactions are characteristic manifestations of 
this syndrome. In addition, individuals with high scores on interpersonal sensitivity report 
acute self-consciousness and negative expectations concerning the communications and 

• Taken from the SCL-90-R (35). 
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interpersonal behaviors with others. The symptoms· comprising the interpersonal sensitivity 
dimension are feeling critical of others, feeling shy or uneasy with the opposite sex, having 
feelings easily hurt, feeling others do not understand or are unsympathetic, feeling that 
people are unfriendly or dislike you, feeling inferior to others, feeling uneasy when people 
are watching or talking about you, feeling very self-conscious with others, and feeling 
uncomfortable about eating or drinking in public. 

OBSESSIVE-COMPULSIVE 

The obsessive-compulsive dimension reflects symptoms that are highly identified with 
the standard clinical syndrome of the same name. This measure focuses on thoughts, 
impulses, and actions that are experienced as unremitting and irresistible by the individual 
but are of an ego-alien or unwanted nature. Behaviors and experiences of a more general 
cognitive performance attenuation also are included in this measure. The symptoms 
comprising the obsessive-compulsive dimension are experiencing repeated unpleasant 
thoughts that won't leave the mind, having trouble remembering things, worrying about 
sloppiness or carelessness, feeling blocked in getting things done, having to do things very 
slowly to ensure correctness, having to check and double-check what is done, having 
difficulty making decisions, having mind go blank, having trouble concentrating, and having 
to repeat the same actions (e.g., touching, counting, washing). 

PARANOID IDEATION 

The present dimension represents paranoid behavior fundamentally as a disordered mode 
of thinking. The cardinal characteristics of projective thought, hostility, suspiciousness, 
grandiosity, centrality, fear of loss of autonomy, and delusions are viewed as primary 
reflections of this disorder; item selection was oriented toward representing this 
conceptualization. The symptoms comprising the paranoid ideation dimension are feeling 
others are to blame for most of your troubles, feeling that most people cannot be trusted, 
feeling that you are watched or talked about by others, having ideas and beliefs that others 
do not share, not receiving proper credit from others for your achievements, and feeling that 
people will take advantage of you if you let them. 

PHOBIC ANXIETY 

Phobic anxiety is defined as a persistent fear response to a specific person, place, 
object, or situation that is characterized as being irrational and disproportionate to the 
stimulus, and which leads to avoidance or escape behavior. The items of the present 
dimension focus on the more pathognomic and disruptive manifestations of phobic behavior. 
The actual structure of the dimension is in close agreement with the defmition of 
"agoraphobia" (Marks, 1969), also termed "phobic anxiety depersonalization syndrome" by 
Roth (1959). The symptoms comprising the phobic anxiety dimension are feeling afraid in 
open spaces or on the street; feeling afraid to go out of the house alone; feeling afraid to 
travel on buses, subways, or trains; having to avoid certain things, places, or activities 
because they are frightening; feeling uneasy in crowds, such as shopping or at a movie; 
feeling nervous when left alone; and feeling afraid of fainting in public. 
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PSYCHOTICISM 

The psychoticism scale was developed in a fashion to represent 'the construct as a 
continuous dimension of human experience. Items indicative of a withdtawn;:'1isolated, 
schizoid lifestyle were included, as were first-rank symptoms of schizophfellia, such as 
hallucinations and thought-broadcasting. The psychoticism scale provides a: graduated 
continuum from mild interpersonal alienation to dramatic evidence of psychosis. In this 
respect, the present definition owes much to the work of Eysenck (1968~. The symptoms 
comprising the psychoticism dimension a:re having the idea that someone else can control 
your thoughts, hearing voices that other people do not hear, believing that other people a:re 
aware of your private thoughts, having thoughts that a:re not your own, feeling lonely even 
when you are with people, having thoughts about sex that bother you a lot, believing that you 
should be punished for your sins, thinking that something serious is wrong with your body, 
never feeling close to another person, and thinking that something is wrong with your mind. 

SOMATIZATION 

The somatization dimension reflects distress arising from perceptions of bodily 
dysfunction. Complaints focusing on cardiovascular, gastrointestinal, respiratory, and other 
systems with strong autonomic mediation a:re included. Headaches, pain, a:nd discomfort of 
the gross musculature and additional somatic equivalents of anxiety are components of the 
definition. These symptoms a:nd signs have all been demonstrated to have high prevalence in 
disorders demonstrated to have a functional etiology, although all may be reflections of true 
physical disease. The symptoms comprising the somatization dimension a:re headaches, 
faintness or dizziness, pains in heart or chest, pains in lower back, nausea or upset stomach, 
soreness of muscles, trouble getting breath, hot or cold spells, numbness or tingling in parts 
of body, lump in throat, weakness in parts of body, and heavy feelings in arms or legs. 

ADDfflONAL ITEMS 

Seven items a:re a part of the SCL-90-R, which are not subsumed under any of the 
primary symptom dimensions; these symptoms actually "load" on several of the dimensions 
but a:re not univocal to any of them. While in this sense they violate one of the statistical 
criteria for inclusion in the test, they a:re a pa:rt of the item set because they a:re clinically 
important. These items contribute to the global scores on the SCL-90-R and are intended to 
be used configurally. Thus, a high depression score with "early morning awakening" and 
"poor appetite" may mean something quite different from a similar score with these 
symptoms absent. By the sa:me token, the presence of conscious "feelings of guilt" is an 
important clinical indicator that communicates important information to the clinician. The 
additional items are not scored collectively as a dimension but a:re summed into the global 
scores. The additional items in the SCL-90-R a:re having a poor appetite, overeating, having 
trouble falling asleep, awakening in the early morning, experiencing restless or disturbed 
sleep, thinking of death or dying, and feeling guilty. 

THE GLOBAL INDICES OF DISTRESS 

There are three global indices of distress associated with the SCL-90-R: the GSI, the 
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PSDI, ·and the PST. The function of each of these global measures is ·to communicate in a 
single score the· level or depth of the individual's psychopathology. Each measure does this 
in a somewhat distinct fashion and reflects somewhat different aspects of psychopathology 
(Derogatis, Yevzeroff, & Wittelsberger, 1975). The GSI represents the best single indicator 
of the current level or depth of the disorder and should be utilized in most instances where a 
single summary measure is required. The GSI combines information on numbers of 
symptoms and intensity of perceived distress. The PSDI is a pure intensity measure, in a 
sense, "corrected" for numbers of symptoms. It functions very much as a measure of 
response style in the sense of communicating whether the patient is "augmenting" or 
"attenuating" symptomatic distress in his style of reporting his disorder. The PST is simply 
a count of the number of symptoms the patient reports as positive-that is, that he 
experiences as having to any degree. When used configurally in conjunction with the GSI, 
information on style of response and numbers of symptoms endorsed can be very helpful in 
appreciating the clinical picture. 



Table H-1-1. 
Dependent Variable-Covariate Associations for the Psychological ~ent 

Age Race. 
.. ~~·: ·.·: · 
.... 

Dependent~ Born :Bom 
Variable Level ·. ~l.942 <1942 ~Value Black Non-Black ~Value 

Psychoses (n=952) (n=l,277) (n=l31) (n=2,098) 
Yes 3.3% 2.6% 0.417 1.5% 3.03 0.496 

Alcohol Dependence (n=951) (n=l,277) (n= 130) (n=2,098) 
Yes 6.4% 7.4% 0.433 10.8% 6.7% 0.113 

Drug Dependence (n=952) (n=l,277) (n=l31) (n=2,098) 
Yes 0.4% 0.1% 0.217 0.8% 0.2% 0.695 

Anxiety (n=949) (n=l,272) (n=l31) (n=2,090) 
Yes 16.2% 13.l % 0.041 12.2% 14.6% 0.543 

Other Neuroses (n=943) (n=l,261) (n=l30) (n=2,074) 
Yes 38.1 % 38.4% 0.916 38.5% 38.2% 0.999 

SCL-90-R Anxiety (n=952) (n=l ,275) (n=131) (n=2,096) 
High 7.5% 6.0% 0.214 8.4% 6.5% 0.517 

SCL-90-R (n=952) (n=l ,275) (n=l31) (n=2,096) 
Depression High 9.73 9.2% 0.751 9.23 9.43 0.999 

SCL-90-R Hostility (n=952) (n=l,275) (n=l31) (n=2,096) 
High 5.93 4.3% 0.113 5.33 5.03 0.999 

SCL-90-R (n=952) (n=l,275) (n=131) (n=2,096) 
Interpersonal High 11.73 8.2% 0.009 11.53 9.63 0 .585 
Sensitivity 

SCL-90-R Obsessive- (n=952) (n=l,275) (n=l31) (n=2,096) 
Compulsive Behavior High 9.6% 9.7% 0.953 9.23 9.73 0.964 

SCL-90-R Paranoid (n=952) (n=l,275) (n=l31) (n=2,096) 
Ideation High 6.6% 4.9% 0.092 10.7% 5.3% 0.016 

SCL-90-R Phobic (n=952) (n=l,275) (n=131) (n=2,096) 
Anxiety High 9.4% 7.3% 0.094 13.03 7.93 0.057 

SCL-90-R (n=952) (n=l,275) (n=l31) (n=2,096) 
Psychoticism High 9.0% 9.3% 0.916 14.5% 8.83 0.042 

SCL-90-R (n=952) (n=l,275) (n=l31) (n=2,096) 
Somatization High 8.73 8.9% 0.965 13.03 8.53 0.114 

SCL-90-R Global (n=952) (n= 1,275) (n=l31) (n=2,096) 
Severity Index High 9.43 8.13 0.327 13.03 8.43 0.095 

SCL-90-R Positive (n=952) (n=l,275) (n=l31) (n=2,096) 
Symptom Total High 10.8% 9.7% 0.439 14.53 9.93 0.126 

SCL-90-R Positive (n=952) (n= 1,275) (n=l31) (n=2,096) 
Symptom Distress High 7.03 8.1% 0.404 8.4% 7.63 0.865 
Index 
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Table H-1-1. (Continued) 
Dependent Variable-Covariate As.wciations for the Psychological Assessment 

Occupation 

Dependent - Enljsted 

Variable Le'ftl Oft"' acer Enlisted Flyer Groundcrew p-Value 

Psychoses (n=868) (n=365) (n=996) 
Yes 2.03 3.03 3.6% 0.101 

Alcohol Dependence (n=868) (n=365) (n=995) 
Yes 5.03 9.0% 7.93 0.009 

Drug Dependence (n=868) (n=365) (n=996) 
Yes 0.1% 0.03 0.4% 0.262 

Anxiety (n=867) (n=364) (n=990) 
Yes 6.6% 16.8% 20.4% <0.0()1 

Other Neuroses (n=863) (n=360) (n=981) 
Yes 29.1% 45.63 43.6% <0.001 

SCL-90-R Anxiety (n=868) (n=364) (n=995) 
High 2.93 8.83 9.2% <0.001 

SCL-90-R (n=868) (n=364) (n=995) 
Depression High 5.83 12.93 11.33 <0.001 

SCL-90-R Hostility (n=868) (n=364) (n=995) 
High 2.1% 7.1% 6.7% <0.001 

SCL-90-R (n=868) (n=364) (n=995) 
Interpersonal High 4.63 11.83 13.4% <0.001 
Sensitivity 

SCL-90-R (n=868) (n=364) (n=995) 
Obsessive- High 5.73 12.9% 12.0% <0.001 
Compulsive 
Behavior 

SCL-90-R Paranoid (n=868) (n=364) (n=995) 
Ideation High 2.73 7.1% 7.6% <0.001 

SCL-90-R Phobic (n=868) (n=364) (n=995) 
Anxiety High 2.7% 9.63 12.53 <0.001 

SCL-90-R (n=868) (n=364) (n=995) 
Psychotic ism High 5.03 10.23 12.53 <0.001 

SCL-90-R (n=868) (n=364) (n=995) 
Somatization High 4.33 11.03 12.03 <0.001 

SCL-90-R Global (n=868) (n=364) (n=995) 
Severity Index High 4.33 10.73 11.73 <0.001 

SCL-90-R Positive (n=868) (n=364) (n=995) 
Symptom Total High 5.53 11.83 13.7% <0.001 

SCL-90-R Positive (n=868) (n=364) (n=995) 
Symptom Distress High 4.4 3 10.43 9.53 <0.001 
Index 
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Table H-1-1. (Continued) 
Dependent Variable-Covariate Associations for the Psychological Assessment 

:•::· .· . t :-:·:··-· ·:-:···· 
-:--:-:-:-·-: 
-:-:-:-:·:-: 

· . .:-:-:·:·· :- -:-:· 
·: ··_.; .. ·.:·· 

.·. -·:-;.:-:-
·Dependent . /?:= 
Variable -,,,.,_:::, ·> 

-.-. ·.·-·· ::··· ;:::=:--:: 

···· ··•· ·••· .... 1..e.v~i< .. ·.·. · ·>: < ··· •.. •. 0.,15 .· 
Psychoses 

Alcohol Dependence 

Drug Dependence 

Anxiety 

Other Neuroses 

SCL-90-R Anxiety (n=l,740) 
High 6.5% 

SCL-90-R Depression (n=l,740) 
High 9.2% 

SCL-90-R Hostility (n=l,740) 
High 5.2% 

SCL-90-R Interpersonal (n=l,740) 
Sensitivity High 9.8% 

SCL-90-R Obsessive- (n=l,740) 
Compulsive Behavior High 9.5% 

SCL-90-R Paranoid (n=l,740) 
Ideation High 5.2% 

SCL-90-R Phobic (n=l,740) 
Anxiety High 8.3% 

SCL-90-R Psychoticism (n=l,740) 
High 8.6% 

SCL-90-R Somatization (n=l,740) 
High 8.8% 

SCL-90-R Global (n=l,740) 
Severity Index High 8.6% 

SCL-90-R Positive (n=l,740) 
Symptom Total High 9.9% 

SCL-90-R Positive (n=l,740) 
Symptom Distress Index High 7.6% 

Covariate not applicable for dependent variable. 
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·current AJcobOI~ (~cby) / !·(·•··· 

(n=400) (n=59) 
6.0% 13.6% 0.086 

(n=400) (n=59) 
9.5% 11.9% 0.779 

(n=400) (n=59) 
3.5% 5.1% 0.352 

(n=400) (n=59) 
9.0% 8.5% 0.856 

(n=400) (n=59) 
9.0% 15.3% 0.309 

(n=400) (n=59) 
6.3% 11.9% 0.069 

(n=400) (n=59) 
5.8% 17.0% 0.010 

(n=400) (n=59) 
9.5% 13.6% 0.383 

(n=400) (n=59) 
7.0% 13.6% 0.199 

(n=400) (n=59) 
7.8% 13.6% 0.329 

(n=400) (n=59) 
10.0% 13.6% 0.661 

(n=400) (n=59) 
5.3% 15.3% 0.017 



Table H-1-1. (Continued) 
Dependent Variable-Covariate Associations for the Psychological Assessment 

Lireum~~Jlioi-Bisto~ (drink-years> · 
.. ·: 

Dependent_ ·.·- .... ··· 

·Variable . ::::Le, ;{ 0 (\>0-40 :··.•> :-:· <t>40 · -:·:. p-Value 

Psychoses (n=134) (n=l ,488) (n=564) 
Yes 3.03 2.43 4.33 0.071 

Alcohol Dependence 

Drug Dependence (n=134) (n=l ,488) (n=564) 
Yes 0.03 0.23 0.43 0 .688 

Anxiety {n= l34) (n=l,484) (n=561) 
Yes 17.93 13.33 15.93 0.148 

Other Neuroses (n=133) (n=l,474) (n=554) 
Yes 31.63 34.33 50.73 < 0.CXH 

SCL-90-R Anxiety {n=134) (n=l,487) (n= 563) 
High 8.23 5.43 9.23 0.005 

SCL-90-R Depression (n=134) (n=l,487) (n=563) 
High 9.73 7.93 12.83 0.003 

SCL-90-R Hostility (n= 134) (n=l,487) (n=563) 
High 3.03 4.23 6.93 0.020 

SCL-90-R Interpersonal (n=134) (n=l,487) (n=563) 
Sensitivity High 12.73 8.73 11.23 0.101 

SCL-90-R Obsessive- (n= 134) (n= l ,487) (n= 563) 
Compulsive Behavior High 6.73 8.53 13.13 0.003 

SCL-90-R Paranoid {n=134) (n=l ,487) (n=563) 
Ideation High 3.73 4.83 7.83 0.017 

SCL-90-R Phobic (n= 134) (n=l,487) (n=563) 
Anxiety High 11.93 7.03 10.13 0.017 

SCL-90-R Psychoticism (n= 134) (n=l,487) (n=563) 
High 8.23 7.73 12.33 0.005 

SCL-90-R Somatization (n=134) (n=l ,487) (n=563) 
High 9.03 8.13 9.83 0.464 

SCL-90-R Global (n= 134) (n=l,487) (n=563) 
Severity Index High 8.23 7.13 12.33 0.001 

SCL-90-R Positive (n=134) (n=l,487) (n=563) 
Symptom Total High 11.93 8.43 13.93 0.001 

SCL-90-R Positive (n= 134) (n = l ,487) (n = 563) 
Symptom Distress Index High 9.03 7.33 7.5 3 0.773 

Covariate not applicable for dependent variable. 
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Table B-1-1. (Continued) 
Dependent Variable-Covariate Associations for the Psychological Assessment 

.. .-.· . 
·'.·:-.·<· ·· Education· .. :.> .. ·· C111TeDt Total Household ~me 

;.'.::::.::.<· 
. ·. ·: :·= :: . ··.•. 

··.·.· .. 

,,··: ··!':!1:.::~ 
.. :~: ;:;:=::~t~::i~:; ~:~::::;~: ;~; :: '. :· ::: . .. ::;.:::.;}:=:·:·· ~pendent~ 

· ··.· ··:····· 
:>~))t 

:· ·-:-:-·-·: . :/'.({::;·:::::;::·: 
. • .. ·:·;-:-. ·-:-:-: ·---:-· .. .·-::-:-:-:.:-:-:-:. . 

Variable :': ·:· 
; ::-:-. Level ::::' ?College ; J,;yaiue ·.· ___ - ~·sss,ooo · :>$SS~ooo · · -' p-:VaJ.ue .. :-· 

Psychoses (n=l,160) (n=l,069) (n=l,077) (n=l,123) 
Yes 2.23 3.63 0.084 3.6% 2.23 0.069 

Alcohol (n=l ,160) (n=l,068) (n=l,076) (n=l,123) 
Dependence Yes 5.5% 8.53 0.007 9.23 4.83 <0.001 

Drug Dependence (n=l,160) (n=l,069) (n=l,077) (n=l,123) 
Yes 0.2% 0.33 0.927 0.43 0.13 0.346 

Anxiety (n=l,157) (n=l,064) (n=l,072) (n=l,120) 
Yes 10.8% 18.33 <0.001 19.03 10.03 <0.001 

Other Neuroses (n=l,154) (n=l,050) (n=l,063) (n=l,113) 
Yes 33.13 43.9% <0.001 44.8% 31.93 <0.001 

SCL-90-R Anxiety (n=l,160) (n=l,067) (n=l,075) (n=l,123) 
High 4.3% 9.23 <0.001 9.7% 3.73 <0.001 

SCL-90-R (n=l,160) (n=l,067) (n=l,075) (n=l,123) 
Depression High 6.43 12.7% <0.001 12.4% 6.43 <0.001 

SCL-90-R (n=l,160) (n=l,067) (n= 1,075) (n=l,123) 
Hostility High 3.0% 7.1% <0.001 6.7% 3.5% 0.001 

SCL-90-R (n=l,160) (n=l,067) (n=l,075) (n=l,123) 
Interpersonal High 6.23 13.5% <0.001 13.43 6.03 <0.001 
Sensitivity 

SCL-90-R (n=l,160) (n=l,067) (n=l,075) (n=l,123) 
Obsessive- High 6.63 13.0% <0.001 12.9% 6.43 <0.001 
Compulsive 
Behavior 

SCL-90-R (n=l,160) (n=l,067) (n=l,075) (n=l,123) 
Paranoid Ideation High 3.9% 7.5% <0.001 8.2% 3.2% <0.001 

SCL-90-R Phobic (n=l ,160) (n=l,067) (n=l,075) (n=l,123) 
Anxiety High 4.1% 12.63 <0.001 12.13 4.4% <0.001 

SCL-90-R (n=l,160) (n=l,067) (n=l,075) (n=l,123) 
Psychoticism High 6.3% 12.33 <0.001 12.9% 5.43 <0.001 

SCL-90-R (n=l,160) (n=l,067) (n=l,075) (n=l,123) 
Somatization High 5.5% 12.43 <0.001 12.5% 5.23 <0.001 

SCL-90-R Global (n=l,160) (n=l,067) (n=l,075) (n=l,123) 
Severity Index High 5.2% 12.43 <0.001 12.13 5.33 <0.001 

SCL-90-R Positive (n= l,160) (n=l,067) (n=l,075) (n= l,123) 
Symptom Total High 6.8% 13.9% <0.001 14.2% 6.3% <0.001 

SCL-90-R Positive (n=l ,160) (n=l,067) (n=l,075) (n=l ,123) 
Symptom Distress High 6.03 9.4% 0.004 9.93 5.5 % <0.001 
Index 
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Table H-1-1. (Continued) 
Dependent Variable-Covariate Associations for the Psychological Assessment 

. .. . 

Current Em.p1o#ri&tt 
'••: 

: (: .qui-rent Marital S~tus . . . 
·:····:;·· ·=· ·:·:/ 

:·.-.. 

Depelid~tF: ·:.: :·· 
·.· )(~\; ·.:::)::- .: 

·: Not'\,,,,:· ·'·:::--·:::: · · 
·-. .: .. -:-:-·-: : ;--;:···· 

t'.'. · ;.~:ioe \·~ed 
·:· 

Variable\:/ Level ·. '· ) Ya ' No ~:/-f Mm~d ·' .::p-Value 

Psychoses (n=l,741) (n=486) (n=l ,909) (n=318) 
Yes 2.8% 3.1% 0.870 2.2% 7.2% <0.001 

Alcohol (n=l,740) (n=486) (n=l,909) (n=317) 
Dependence Yes 6.6% 8.4% 0.179 5.4% 16.43 <0.001 

Drug Dependence (n=l,741) (n=486) (n=l ,909) (n=318) 
Yes 0.3% 0.0% 0.522 0.1% 0.9% 0.022 

Anxiety (n=l,733) (n=486) (n=l,904) (n=315) 
Yes 14.0% 15.83 0.349 13.43 20.63 0.001 

Other Neuroses (n=l,723) (n=479) (n=l,892) (n=310) 
Yes 37.13 42.43 0.040 35.63 54.2% <0.001 

SCL-90-R Anxiety (n=l,741) (n=484) (n=l,908) (n=317) 
High 5.93 9.3% 0.010 5.93 10.7% 0.002 

SCL-90-R (n=l,741) (n=484) (n=l,908) (n=317) 
Depression High 8.23 13.43 0.001 8.03 17.4% <0.001 

SCL-90-R (n=l,741) (n=484) (n=l,908) (n=317) 
Hostility High 4.73 6.23 0.206 4.73 6.6% 0.192 

SCL-90-R (n=l,741) (n=484) (n=l,908) (n=317) 
Interpersonal High 9.3% 11.23 0.242 8.8% 15.13 0.001 
Sensitivity 

SCL-90-R (n=l,741) (n=484) (n=l,908) (n= 317) 
Obsessive- High 8.6% 13.2% 0.003 9.1% 12.6% 0.064 
Compulsive 
Behavior 

SCL-90-R (n=l,741) (n=484) (n=l,908) (n=317) 
Paranoid Ideation High 5.3% 6.63 0.336 5.0% 9.2% 0.005 

SCL-90-R Phobic (n=l,741) (n=484) (n=l,908) (n=317) 
Anxiety High 7.03 12.2% <0.001 7.5% 12.03 0.009 

SCL-90-R (n=l ,741) (n=484) (n=l,908) (n=317) 
Psychotic ism High 8.03 13.03 0.001 8.4% 13.63 0.004 

SCL-90-R (n=l,741) (n=484) (n=l,908) (n=317) 
Somatization High 7.6% 12.8% 0.001 7.9% 14.23 <0.001 

SCL-90-R Global (n=l,741) (n=484) (n=l,908) (n=317) 
Severity Index High 7.73 11.83 0.006 7.43 15.53 <0.001 

SCL-90-R Positive (n=l,741) (n=484) (n=l,908) (n=317) 
Symptom Total High 9.23 13.6% 0.005 9.0% 17.43 <0.001 

SCL-90-R Positive (n=l,741) (n=484) (n=l,908) (n=317) 
Symptom Distress High 7.13 9.53 0.099 7.2% 10.4% 0.059 
Index 
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Table H-1-1. (Continued) 
Dependent Variable-Covariate Associations for the Psychological Assessment 

: ... /,·· ··'' { i::,,.: ... ,.:.ti,: .. ,,:' .. •.• .. ,'.:.•,·:.'-:.•.••• · . . :·::::::··· .. · ····· .,.,, · Ctafi.~ot:P~rentifrstattlS :{,:// ' ,:.·> f: \< ' Q)~at Service(days)\ y· 
·. · . .. ... .... :::·::.···:<···;··· . • • . .. · •. 

:• · ,. No Child·' >ti .. ·• .... · :::· . .. . . 
Depende~t );:: ···· · •·•· .. Cmtd <is <18 Years ·::';:;··::·.<< :-:·: : ··J'··;·;.: ;-:::<·=·;·•:.·=······"'\· ·=· . 

·.;yariable :·: >: ' . ~vel · ·Ye.8rs•Oid{ oid · . ~y~lue :: .,:::·::•·· ><360. ( .. :. ;::;3Q,;"·: \/:=1tV~ue · 

Psychoses 
Yes 

Alcohol 
Dependence Yes 

Drug Dependence 
Yes 

Anxiety 
Yes 

Other Neuroses 
Yes 

SCL-90-R Anxiety 
High 

SCL-90-R 
Depression High 

SCL-90-R 
Hostility High 

SCL-90-R 
Interpersonal High 
Sensitivity 

SCL-90-R 
Obsessive- High 
Compulsive 
Behavior 

(n=585) 
2.9% 

(n=585) 
5.3% 

(n=585) 
0.5% 

(n=584) 
15.2% 

(n=580) 
39.8% 

(n=585) 
6.3% 

(n=585) 
8.4% 

(n=585) 
5.1% 

(n=585) 
11.1 % 

(n=585) 
9.1% 

SCL-90-R (n=585) 
Paranoid Ideation High 6.0% 

SCL-90-R Phobic (n=585) 
Anxiety High 7.0% 

SCL-90-R (n= 585) 
Psychoticism High 8.2 % 

SCL-90-R (n=585) 
Somatization High 8.6% 

SCL-90-R Global (n=585) 
Severity Index High 8.6% 

SCL-90-R Positive (n=585) 
Symptom Total High 10.4% 

SCL-90-R Positive (n=585) 
Symptom Distress High 5.8% 
Index 

(n=l,644) 
2.9% 

(n=l,643) 
7.6% 

(n=l,644) 
0.13 

(n=l,637) 
14.1% 

(n=l,624) 
37.73 

(n=l,642) 
6.8% 

(n=l,642) 
9.7% 

(n=l,642) 
4.9% 

(n=l,642) 
9.2% 

(n=l,642) 
9.9% 

(n=l,642) 
5.5% 

(n=l,642) 
8.6% 

(n=l,642) 
9.5% 

(n=l,642) 
8.93 

(n=l,642) 
8.73 

(n=l,642) 
10.13 

(n=l ,642) 
8.33 
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(n=l,115) (n=l,114) 
0.999 3.2% 2.53 0.377 

(n=l,114) (n=l,114) 
0.082 6.63 7.33 0.617 

(n=l,115) (n=l,114) 
0.227 0.43 0.13 0.371 

(n=l,111) (n=l,110) 
0.550 15.23 13.63 0.308 

(n=l,104) (n=l,100) 
0.389 37.43 39.13 0.442 

(n=l,114) (n=l,113) 
0.790 6.23 7.13 0.441 

(n=l,114) (n=l,113) 
0.372 9.5% 9.3% 0.890 

(n=l,114) (n=l,113) 
0.940 4.43 5.63 0.241 

(n=l,114) (n=l,113) 
0.207 8.83 10.63 0.172 

(n=l,114) (n=l,113) 
0.627 8.8% 10.5% 0.194 

(n=l,114) (n=l,113) 
0.728 4.93 6.3% 0.196 

(n=l,114) (n=l,113) 
0.267 8.13 8.33 0.933 

(n = l,114) (n=l,113) 
0.396 9.3% 9.0% 0.831 

(n=l ,114) (n=l,113) 
0.867 8.83 8.8% 0.999 

(n=l,114) (n=l,113) 
0.999 7.93 9.3% 0.255 

(n=l,114) (n=l,113) 
0.890 9.73 10.7% 0.479 

(n=l,114) (n=l,113) 
0.066 7.83 7.53 0.816 



APPENDIX H-2. 

Interaction Tables for the Psychological ~ent 

This appendix contains exposure analyses results of interactions between covariates and 
group or dioxin. Results are presented for separate strata of the covariate and include sample 
sizes, percent abnormal, relative risks, confidence intervals, and p-values. Chapter 7, 
Statistical Methods, provides further details on the analytical approaches used in the 
interaction analyses. The covariate involved in the interaction and a reference to the analysis 
table in Chapter 12 are given in the heading of each subtable. A summary of the interactions 
described in this appendix follows. 

I · .. :.· ... ,· •.... :.:·•·.·. .·.···· = .,.. .·. . .. :.······· .. ·::·.· . .-·.· 
.-:·:-;.; . .;:-:·.·:;-:-.·: :::: 

Model ... · :r·r:: = · - • ?:•· --·-

H-2-1 12-4 Alcohol Dependence 1 Current Marital Status 

H-2-2 12-6 Anxiety 2 Occupation 

H-2-3 12-7 Other Neuroses 1 Educati?n, Current Total Household 
Income 

3 Lifetime Alcohol History, 
Education, Current Total Household 
Income, Combat Service 

4 Lifetime Alcohol History 
5 Lifetime Alcohol History 
6 Lifetime Alcohol History 

H-2-4 12-8 SCL-90-R Anxiety 2 Occupation, Current Alcohol Use 
4 Current Alcohol Use 
5 Current Alcohol Use 
6 Current Alcohol Use 

H-2-5 12-9 SCL-90-R Depression 2 Lifetime Alcohol History 
4 Current Total Household Income 
5 Race, Current Total Household 

Income 
6 Race, Current Total Household 

Income 

H-2-6 12-10 SCL-90-R Hostility 1 Current Alcohol Use, Education 

H-2-7 12-11 SCL-90-R Interpersonal 2 Occupation, Lifetime Alcohol 
Sensitivity History 

H-2-8 12-12 SCL-90-R Obsessive- 2 Occupation, Current Total 
Compulsive Behavior Household Income 

4 Current Alcohol Use, Current Total 
Household Income 

5 Current Alcohol Use, Current Total 
Household Income 

6 Current Alcohol Use, Current Total 
Household Income 

H-2-1 



H-2-9 12-13 

H-2-10 12-15 

H-2-11 12-16 

H-2-12 12-17 

H-2-13 12-18 

SCL-90-R Paranoid 
Ideation 

SCL-90-R Psychoticism 

SCL-90-R Somatization 

SCL-90-R Global 
Severity Index 

SCL-90-R Positive 
Symptom Total 

H-2-2 

1 
3 
4 

5 

6 

3 
4 

4 
5 
6 

2 
4 
5 

6 

2 

Race 
Current Marital Status 
Education, Current Marital Status, 
Combat Service 
Education, Current Marital Status, 
Combat Service 
Education, Current Marital Status, 
Combat Service 

Current Alcohol Use 
Current Alcohol Use 

Current Alcohol Use, Education 
Current Alcohol Use 
Current Alcohol Use, Education 

Current Alcohol Use 
Current Alcohol Use 
Current Alcohol Use, Current Total 
Household Income 
Current Alcohol Use, Current Total 
Household Income 

Occupation, Current Total 
Household Income 



Table H-2-1. 
Interaction Table for Alcohol Dependence 

\ a}MODEV:l;:)RAN(:H/mums·vs. ·CO~~s::~ ADJUS'l'EI) ; 
'.· · ::;: ... :.:'.· ::[r(~u~bJ'~t·:~mital·~~-: ~abl~i24f>. ::;: :::·:.,;:.::); ....... / .... . 

Married AU Ranch Hand 813 
Comparison 1,077 

Not Married All Ranch Hand 125 
Comparison 184 

Manied Officer Ranch Hand 323 
Comparison 440 

Enlisted Flyer Ranch Hand 138 
Comparison 172 

Enlisted Ranch Hand 352 
Groundcrew Comparison 465 

Not Married Officer Ranch Hand 39 . 
Comparison 53 

Enlisted Flyer Ranch Hand 23 
Comparison 28 

Enlisted Ranch Hand 63 
Groundcrew Comparison 103 

H-2-3 

6.6 
4.6 

12.8 
18.5 

4.0 
3.6 

9.4 
5.2 

8.0 
5.2 

10.3 
18.9 

13.0 
25.0 

14.3 
16.5 

I.SO (1.00,2.23) 

0.64 (0.33,1.22) 

1.13 (0.59,2.18) 

1.52 (0.71,3.27) 

1.76 (1.03,3.00) 

0.47 (0.20,1.11) 

0.63 (0.25,1.60) 

0.72 (0.36,1.47) 

0.049 

0.176 

0.715 

0.280 

0.039 

0.085 

0.329 

0 .373 



Table H-2-2. 
Interaction Table for Anxiety 

'lnitiaLDioxin '~~~ty":'~ Statistics ' · 'J\n~l~ij~ts':for Logz (Initial Dioxin) 
··· .< · '' : ' ::il'Jitlhl··:: .. :·;.::.". . ·Percent .· · .• !d.i~!;~e·~ · ... :.: 

•.Stratoln · : Di()~ ? ' <n · Yes: 0 (95% qI~);i: · t; "I>•Vatif~;:: .. · . . ·\ 

Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

76 
34 

1 

36 
43 
31 

61 
96 

138 

a Relative risk for a twofold increase in dioxin. 

7.9 0.06 (0.00,0.89) 
0.0 
0.0 

11.1 0.92 (0.58,1.48) 
25.6 
16.1 

18.0 0.99 (0.75,1.30) 
22.9 
18.8 

Note: Low = 39-98 ppt; Medium= >98-232 ppt; High = >232 ppt. 

H-2-4 

0.041 

0.746 

0.926 



.•. . :·· 
·.·.,-

High School 

College 

High School 

College 

Table H-2-3. 
Interaction Table for Other Neuroses 

.:·. · .. ·.·· . 
. :\ :::i) =M'.{)DEL1::·· RANCH BANDS¥$~: CO~ARI$ONS,...:_ AD;JUSTEi> 

;ii.. ·=(~~Y~#ion: TableJ2;;.7) ,,, . 

A'.aJ] : !Rditi~~ ·•· :.,.:,·: .. 
Risk (~5%{~~1.) _ _ _ p-'Value · 

All 

All 

Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

439 
576 

464 
658 

41 
56 

114 
142 

284 
378 

314 
428 

39 
54 

111 
176 

H-2-5 

51.7 
38.2 

30.2 
35.3 

41.5 
32.1 

53.5 
42.3 

52.5 
37.6 

26.8 
28.7 

38.5 
46.3 

36.9 
47.7 

1.78 (1.37,2.31) 

0.83 (0.64,1.08) 

2.14 (1.30,3.53) 

1.64 (1.04,2.58) 

1.80 (1.33,2.43) 

0.90 (0.65,1.23) 

0.69 (0.40,1.19) 

0.75 (0.50,1.14) 

<0.001 

0.170 

0.003 

0.034 

<0.001 

0.498 

0.179 

0.179 



~$55,000 

>$55,000 

~$55,000 

>$55,000 

Table H-2-3. (Continued) 
Interaction Table for Other Neuroses 

·~ti= rifil: ·· · : : ·: = :(Pel-cent.:% >=== Adj Relati 
=.clteg9;t=:::!::··::>: ·:: Group .n '. ;.: ':¥~ rn iii!~ {95% .c:;~f 
All 

All 

Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

418 
618 

485 
616 

75 
117 

91 
123 

252 
378 

280 
367 

62 
73 

143 
176 

H-2-6 

47.1 
43.9 

35.1 
29.4 

34.7 
32.5 

51.7 
48.8 

49.2 
45.8 

26.8 
28.1 

46.8 
34.3 

46.2 
30.l 

1.14 (0.88,1.47) 

1.31 (1.01,1.69) 

0.77 (0.50,1.19) 

1.16 (0 .73,1.85) 

1.25 (0.93,1.70) 

1.06 (0. 76, 1.46) 

1.60 (0.97,2.63) 

1. 72 (1.18,2.51 ) 

. . 

: ~Yal~e : 

0.336 

0.044 

0.236 

0.523 

0.142 

0.743 

0.067 

0.005 



Table H-2-3. (Continued) 
Interaction Table for Other Neuroses 

:: C) :.:Mon)jji~:/'Ji.\Nca.=lliNDS ~:coMP.ARISoNS:BV.J>IOXINC~TEGO'R::Y . :. )~STED 
.,,,., . · ,.:::::: .: <: = . (riioxiDC:ateg~rr~Y~Litetimi: :Aloohi>tmSiori: /fa61e:12-7}t"'= . ·::: 

0 Drink-years Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

> 0-40 Drink- Comparison 
years 

Background RH 
Low RH 
High RH 
Low plus High RH 

>40 Drink- Comparison 
years 

Background RH 
Low RH 
High RH 
Low plus High RH 

53 

19 
14 
24 
38 

696 

251 
165 
161 
326 

273 

82 
68 
63 

131 

28.3 

31.6 
28.6 
41.7 
36.8 

33.9 

30.7 
40.6 
42.9 
41.7 

50.6 

51.2 
54.4 
58.7 
56.5 

1.14 (0.35,3.70) 
0.92 (0.24,3.49) 
1.34 (0.47,3.78) 
1.18 (0.47 ,2.97) 

1.05 (0.74,1.48) 
1.28 (0.88,1.86) 
1.12 (0.75,1.65) 
1.20 (0.89,1.63) 

1.22 (0.72,2.06) 
1.26 (0.72,2.20) 
1.00 (0.55,1.80) 
1.13 (0.72,1.77) 

0.822 
0.899 
0.585 
0.723 

0.796 
0.205 
0.583 
0.238 

0.458 
0.426 
0.987 
0.596 

il) MODEI.f3: :RANCH'BANDS AND=COMPARISONS.BY=:DIOXIN Cl\;TEGORY;:"-~STED 
.·. ···==·· : (D.ioidnCategory~y:.Edueation: '· Tab1e ·:1~7) : · · ··. · · / .·, · 

.. ·.·· 
Percent . -.·:·:·:·:: 

·;:-; 

Stratum ,•:::• <Dioxin Category ·D Yes 

AdjUSted .Relative Risk ··' ,(f > ·.·=· .· . 

., (95%:C.l.)8 '.;·<:~value 

High School Comparison 474 40.5 

Background RH 115 53.9 1.93 (l.23,3 .02) 0.004 
Low RH 122 52.5 1.69 (1.09,2.63) 0.018 
High RH 171 52.l 1.48 (0.99,2.20) 0.054 
Low plus High RH 293 52.2 1.57 (1.12,2.21) 0.009 

College Comparison 548 36.0 

Background RH 237 26.6 0.75 (0.52,1.08) 0.124 
Low RH 125 35.2 0.98 (0.63,1.52) 0.928 
High RH 77 35.l 0.70 (0.40,1.20) 0.193 
Low plus High RH 202 35.2 0.86 (0.60,1.25) 0.441 
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Table H-2-3. (Continued) 
Interaction Table for Other Neuroses 

·.:.=•::¢5 ~gn~:3~ ." •. ·~<i·!Ms=•~£Q.~¥,US9NsBy1>1§!fN=c;A'l'EooR1' : : :ijmlsmn .. , 
,:,, :,:=/ .. ' :::;:=:: {(: ==·==:=:tnroD#.'~a.tegocy~by~urre:Dt '.fotal 'Household.·IDCome: ·Table 12.:7) <= >='·•· •··· 
· .··· {\ (( :=;.\,: ... ·uu u • • :;"..=:< \:Percent Ad,iUSt~ Relative RiSk 

sJaiUttiJJ .· .. J;>ioih!Jt.a!¢i~ry , :::ijj)jf/:(':~•·.·. X,; , Yes ·= =· · ?(95~., C.I.)8 : . = t : ··~Vafue 
:S$55,000 Comparison 501 45 .3 

Background RH 129 45 .7 1.09 (0.71 ,1.66) 0.707 
Low RH 103 54.4 1.40 (0.88 ,2.23) 0.153 
High RH 158 43 .7 0.80 (0.53,1.20) 0.278 
Low plus High RH 261 47.9 1.00 (0.71 ,1.41) 0.998 

>$55,000 Comparison 521 31.1 

Background RH 223 29.6 1.07 (0.74,1.56) 0.705 
Low RH 144 36.1 1.19 (0.79,1.81) 0.401 
High RH 90 52.2 1.84 (1.12,3 .02) 0 .016 
Low plus High RH 234 42.3 1.42 (1 .00,2.02) 0 .052 

'·:.: >tiio1JEL' 3': :• ru\Ncu:HAN.Os•AN» .colPAfilSbNSBYDIOXINCATEOORY:: •·· · ·~"·•t• 
······ ' : • : '=• .. ::, >, •. ·. · :){!.lioXiri c~tegocy7~:Y"Co1Dbat=Servi~: T~blel2~7) ' .. · · · ' ·· 

. =\n, =· ,., ,, · ,. ·· ·. ' < •Percent = Adjus!OO ·Relative Risk ·=/ ? · · 
Stiat1Dll .<, · :' ::DioxinC~t;ory n.<? ?> Yes ·=•(95%· C~I.)8 ·= p-Vafue 

<360 Days Comparison 789 37.9 

Background RH 64 42.2 1.22 (0.71,2.12) 0.472 
Low RH 26 26.9 0.43 (0.17,1.10) 0 .077 
High RH 26 57.7 1.80 (0.79,4.10) 0 .162 
Low plus High RH 52 42.3 0.93 (0.51 ,1.69) 0 .807 

2::360 Days Comparison 233 38.6 

Background RH 288 34.0 0.98 (0.67,1.44) 0.931 
Low RH 221 45.7 1.31 (0.89,1.95) 0.172 
High RH 222 45.5 0.94 (0.62,1.41) 0.761 
Low plus High RH 443 45 .6 1.12 (0. 79' 1.58) 0 .527 
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Table H-2-3. (Continued) 
Interaction Table for Other Neuroses 

•== ::::c~:•rii~~:(3aiegc;15vs11mm~•staUSticS '"' :.,.'.:_ ~#'~~st#~f#f91.:: i~i·•~9~~j·pi~~~ ±J!) 
:;;::., :: · :'(::: :;•." : 6 , ::::ti. :,: : t .• ••i••: ••••·······••:·.•···· •••••ii•i••· ·~ercent¥•.·_,:·_·.•.·_: .. _·.-,•.-_:es···.-• .• •.•_ • . ·:.•.:.·.:.·:····_:,.•_·,._·,-,·.--.. ·.·_,•_,·,.•._,·_,._•_,·_,:_.· .•. ,•.i __ · .• • .. ·:i .. ···,_,_,.,_ .. , ... . :.:,:.:,:.Ad;~~~,i·:tt.~:::::·::;:, ...... , .. ~t:···, .,., ... ,, ... ,., ..... , ......... , ... ·· ""'·•,'·•'••::"':•·'• : .. ,:.,·_ ...... ,,. 

:
• .. •,•.&:=_'_ ... :_'· .. •:.·_•-·.--•.•• .·=,•.•,:.•_•• . . '•._·~·.• .. -.•.'.•._•_···:·.,·.·' -•.:'.•.•_.•.•.•.'.:• .. •.·._:.•,•.• .. •·.• .. :_• .. :_:.·_',.· •. •.•·.·.:-.·•.·_•.:,: ..•.•. ',·.Di:Fo'·'~··.:.•_.·_••_:_· .. -_:',•: .• _•-,•-,·.· .•. •.•-........ _ .. : ... : ...•. ,_·:·• ... ,._ .... _' _••.•.•-·.•·-n·····--,······•. • .. . •.<. , .... :?/ , r :·• .. •,•.11.•,•.·.•,· .. •.·.•.:• . . • •..• • .. •:•.· .1..• . . ·.:,:~·._, · .·.'.~.· .·.·,'.·.,·._,·c·._-__ ".:a-.·••.1« ••.. ·.:)Yh_e:.···_-.:_·_• ._. __ ::··.··.•·""···•·•·•·•::::··? .. :·:::::•··.;.: ... ::: .. ,, .............. , ... . 
.,1.1.'-'UUI ....... • .• •"·>· ""="" tt ••>• _·••._·.·_·.••.•.••.·.·'re.··.•-··.::.v.•.•.·._·_:_at. ·._u.'_e.-•.·t· ··· ...... . ····.· -·.· ·.·.-.·.-.: .. · :.:.-.·-·.·:-·-·.·. . . 

0 Drink-years 

> 0-40 Drink-
years 

Low 
Medium 
High 

Low 
Medium 
High 

>40 Drink-years Low 
Medium 
High 

17 
18 
23 

202 
194 
189 

66 
77 
72 

23.5 1.09 (0.77,1.54) 0.613 
27.8 
47.8 

29.7 1.00 (0.87,1.15) 0.964 
38.7 
43.4 

47.0 0.91 (0.75,1.10) 0.331 
59.7 
55.6 

· :·. <§~~n~ ·!l~o# ~t~; S..lillm~.$til~i~ •·••• .... ::: l.\ri~l~~• iteswts •ror ·~• (cfuf~t .Di~:dn +• i> 
..r·t:::,.·.: .. ·:·•:.:.-.--. , ......... :.::.-:.:.·:···•• cfili~i,. ?• ::. "''' ····:~~~t?:?'/ .-_-_.•:: .. •.· __ :•.:·-· .. • .. ··.·.• ... :• .... •:•.:···_ .. A·_.-:···_.:··_::· .• ·._ •. :· ...• : ... ··.d ... • ... :·.· ...•... _:·: -.:ll• . . :· ... "::.·:· . .• ••• . ..• ust.· · .. ···._:·:._:•·_:·· . ..• • •.• · •. ·.·····-·· ... ·t:.•._·· .•. -

9

ed.•:_•.·_:

5

• •• ·.·.· •._%:." R.- ·.· .· •.... • .. ei.:• c::.• _: · . •. :.:a_·_.·_:-···Iti~-·· ·v.)- -t>e_ ._--.:-.•. :: .••. -.·.RiS· .···.···:·-··.·. · ··:· -··. -.·.· ... ". ·:•:···:· . .. :. _· •.. k.•: .• -:-..• ·." •. .. -": .:··.:·::: •. ••.•••••... •• - ••••••...•.•.••••••••.••••.•••••• ·t·:· -... -·· .·· :::•• )• : : : •< . . . ··-· .. . .· ..... ---.. · ... ---·-_:·._-.··_.•.,··_•• .. •:·.··:···_.•._.:_•.·.··.•_-•::···:•_·._.• .. -.•.• .. :_• __ .... -... •:_·:·:·····.·.:·: .. :····:• .. :_•_.•._--·_.•. •.n i .:•.·. •···-•:-·,:..'<< )) ... :··· .:< ." ···\).-.·.:_ .. :(;. •••Stfifufu:: ·:>J< .. • \Dioiilitt•• :::::>·? Yes ::•?•"• ./< • ·P+Yi.l#·t• .. •.<••:·· 

>0-40 Drink-
years 

Low 
Medium 
High 

>40 Drink-years Low 
Medium 
High 

18 
14 
26 

204 
199 
182 

67 
74 
74 

33.3 
21.4 
42.3 

28.9 1.03 (0.92, 1.16) 0.566 
38.2 
45.1 

46.3 0.93 (0.79,1.09) 0.361 
59.5 
56.8 
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Table H-2-3. (Continued) 
Interaction Table for Other Neurose8 

. "i) · ){Q])~j}6:=::::;~cH·BANDS _,-~Nl;inlo~:=~ :ADJUSTED 
>::=== ::tm:: <cUiTfuit::Dio~-by~Liretime Aiooi.o1 : 'HJs.t9.rfi. == '.r1ibie.:':~2~7) =·= · 

: :\/ :¢~ P~9~:~;~:~11~iii~= ~istics:: ····= ·. :·: 'A~il~i:R~~t9!=:~~=.(Curren_t =:Dio~li , ;f,,t) 

0 Drink-years Low 18 33.3 1.03 (0.77,1.38) 0.855 

>0-40 Drink­
years 

Medium 14 21.4 
High 26 42.3 

Low 
Medium 
High 

203 
199 
182 

28.6 
38.2 
45 .1 

> 40 Drink-years Low 67 
74 
74 

46.3 
59.5 
56.8 

Medium 
High 

a Relative risk and confidence interval relative to Comparisons. 

b Relative risk for a twofold increase in current dioxin. 

Note: Model 3: RH =Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 

0.97 (0.86,1.10) 

0.86 (0.73,1.02) 

Background (Ranch Hand): Current Dioxin ~ 10 ppt. 

0.666 

0.094 

Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 

Model 4: Low = ~ 8.1 ppt; Medium= > 8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = ~ 46 ppq; Medium= > 46-128 ppq; High = > 128 ppq. 
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Table H-2-4. 
Interaction Table for SCL-90-R Anxiety 

·::::•:u:_ .. -.:r_.::n :=:•·=•:-::-:··:.:·.:·~1-~oD,'.EII•a:: .• ffnNca.~s:¢f.:iNITIAL·nioXIN·:;.s ~g..I£0 ::1::: :::; .:: ····.-· ... : ... · 
:•::o····· • . ... · · ... ·. .. ....... (IDiti31 Dioxin~by4kCUpation: Table 1:2,;8) ). :.:·•:):··: . . • < . • .·· 

::.-:··:··:<· <: lmtiat Dioxm ..... • ......•. :.:.:_ •• _ .• _c_.•·.: •.. :. __ ;at_:.:: •. : .•... _:~.•.:.• .. :.·.·.•.:•.: .. _·_:.cy.•.:·.·.•.··":Summa.tt.StatiStics · .... • J=: -•. ~~~-~~~~~~ri!~4 !~$· Pi~xh.) '. .-· ·.·.·.·.·.·.·.·- -;.:.:-:-:-;.:·: :-: =::::./~: ;:::::::::::::::: :::: ' ' <t= ))~:{t:~?=>: ::::.:::::::;:/;:;:;.;:::;:;:;:::;:::::::::·:;.:::-;.:-:-. ··-·.·-·.·.·.· . -.·.·,·.· ·.·.-.-.-.·.·.·.·.·.·.·-.·.-.·.·.·-·.·.·.·-· ·.·.·--.-.·--.·.·.·.·.·.·.·.·.·.·.·.·.·-·.·.·:·:·.·.·.·.·.·.·.·.·. .:-:-:.;: :-. .:-:-:-:.:.:-:.:-:-:-: :-:.:.: :.·-:. --· ·.-.· . 

•<:::: >J><. • t• r rt Imti8l:r ..... ·.•.•.: ... :.· ... • .. : .. :•.• •.. ·.•.· ... •.· .... ·.·.·.·.•_l._.•.•.•:·.·.•_ .•.•.·.·.· ... •.· .P······· ··.· .. ·.•.:•.:cen.•.·.· . .. • .... ig.: ..• •._·~.-_•••.-.•.•.•.t_• ...•. •.·:•.•.•.·.·.• ... •_·.•.•.•.•.·.· ::.. ~Jt.JOiji&f •)l¥filtif~::~k!ll : > : : ? • ·• .... · · ::~iifu:/I n.r.:::..t·•)iioxm t=m:> ••ij -:. • u :::: ·• i:. J~$~: c~r*'t? > •::r•; •: tk'Y~Ue- \<F••·•·.··· 
Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

75 
34 

1 

34 
43 
29 

58 
90 

136 

5.3 0.05 (0.00, 1.40) 0.076 
0.0 
0.0 

5.9 1.58 (0.96,2.60) 0.074 
14.0 
13.8 

10.3 1.00 (0.91,1.10) 0.999 
10.0 
11.0 

:.' . : .. ·=::. :: .. :,•. : ~)~Q~i.i·~·; · ~Qi!~$ -·.··. ~p!()~c·· A!PPsf:Eri':+•.: ... / .... ·· ....... ·· .. _· .. . 
. /:::···:······ >Cl .::•·• •·. ::· J(IDiti8J •~ou*9lY2Gtlri'e.iit :A1~1161~~ /f.iJ,>1~!2-S) \<' .·/i •<::+ .. ·····-· .. ·.·.··· . 

.. _ ...•.... •]8Lm_i!i::•:::_.•_ ... _•.·· .. _•• ... ·.:.· .. ·.! .•. !.i.: •. •.•.•.•.:.:_ •.. _ •. :.•.·.•.:.•.·.!.:.•• .. · .•.!.•.•_: .. •_ .. 1 _ •. • .• _• .•. •.•.f.•.•.••.•.-.· .•... •.-.•_ .. •.• ... •.•.:mtu_:_•.~0!_ .... _.• .. ·.·.•.•.·.•-.•.•.:.:.•.•.•·.•. •.•·.·.1.-.••.•._•.!_ . •.•.•. :_•.!_1.!.i.•.1 .• _•0•::1 _.• .. ! .. • .. •_.1 .. •.1.• .. •········ .. •.•.• .. ! .. •_:·····:·········-•.!_ .. !.1.i_• .. ····p,·• .. : .. _ • . :.~_·• .. ····.·~:·~b·:~t-.•. _ .•. • ...• :•-•.•:•.·•.•.• ... i·•.•_ .•.•. _ •. :.·.l_.1._ .. •.:.•.•-• .. •.: .. •.• .. • .. •.•.•-• -AdjUStedRefativeR.iSk Y ·' · /Y ··•· · m.u1 ~ ~" .>.• '(~$% ·~a.)~ ':·· ....... ··•.t>lvillik••>· 
0-1 Drinks/Day 

>I Drink/Day 

Low 
Medium 
High 

Low 
Medium 
High 

126 
134 
136 

41 
33 
30 

6.4 1.19 (0.90,1.57) 0.222 
9.7 

13.2 

9.8 0.43 (0.18,1.02) 0.056 
6.1 
3.3 
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Table H-2-4. (Continued) 
Interaction Table for SCL-90-R Anxiety 

,-~·.::::' '.~::·Dioxin .~~!~aey Statisti,~ < : . 
. .. . . ·,:£,::::f,,, .. / -Dic~oxm··~ __ .. :.=,:,t_,•.•,=.·.•=.,!··._:.•.,/::.•.i._,:,•,:.,/,i. = .... :\{'. ..·.·. P~-~~-:-·=_::···=·=.:,._:,•:_ ••. :_ •• Stl-at .. t.••J·•:-::=•:t=,. .·.·.··= ' :n =\~ 

0-1 Drinks/Day Low 
Medium 
High 

> 1-4 Drinks/Day Low 
Medium 
High 

>4 Drinks/Day Low 
Medium 
High 

221 
214 
238 

57 
70 
44 

6 
3 
6 

4.1 
6.5 

12.2 

7 .0 
5 .7 
6.8 

16.7 
33.3 

0.0 

Anal}Sis -~ti:J'or -~ (Curnnt :,}>i~jm + 1) 
· ···~ · · .. ~-· .. 

Ad1i..-ed. :_:._0·. °'.£. ~.--. ~-ve .Risk · =·=·/\>=·== 
_,.au&· . .a.aau .· . ·:;::::::.:?:/):>·.· 

-= <'s~PP~t:)b --:=:· .. :=: ::i>fV.atue 

1.24 (1.03,1.50) 0.027 

0.81 (0.53,1.25) 0 .350 

0.58 (0.22,1.58) 0.289 

.=. · ,)'ft · d) MODEL•SS-RANCH-HANDS( · :CURRENT riio:Xi'N : ADJUSTED . ···.··,··.·.•.'.·.·.··.··.·_:.,:.·.···· 
· \ ·= 'i(~1:i>ioxio-by~t/.Alco'bo1 -use: 1'@1e::t2~> ···· · 

: ctfi~ntDioXin,dt~tY·§~~~~:;,_::) L Ailalysis :R~G·f~r.:~ (CwTellt.Dih~+ 1) 
.·. ·.·. . ·.· ·.·.·.·.·.· .. ·.· ·.·.· ·.·.. . ' . ·.·.-.-.·.·.·.-.- - -.-.· .. -.·. ·,.. .·:·.· ·>>>' :-:·:-:-: - ': :-:->:·:-:·>'.·.·:-: :·==:::_:\~j~:)/: ::::: .· 

c.n;~t ·. t t:· P~~t) AdjuStt!dR~;tj~·Risk .·.· ·····.·=·=·=·==·=·=·= 

Dioxin: ,·;,:;_/ =·= n 'lligb < · (95% =:Cl.)b ,piy~ue < .. Stratum .· 

0-1 Drinks/Day Low 
Medium 
High 

> 1-4 Drinks/Day Low 
Medium 
High 

>4 Drinks/Day Low 
Medium 
High 

225 
216 
232 

58 
67 
46 

5 
4 
6 

4.0 
6.9 

12.1 

6.9 
7.5 
4.4 

0.0 
50.0 

0.0 

H-2-12 

1.24 (1.05 , 1.48) 0 .013 

0.84 (0.58,1.22) 0.366 

0.80 (0.40,1.63) 0.544 



Table H-2-4. (Continued) 
Interaction Table for SCL-90-R Anxiety 

..... .. : .. ·c~:::p~o .. ::~_•·c· ··-: •• :._:_.~~t· OIY ... ·.··.-.·_ ••. :_ • .-••.. -.·.:.: •• ~·~~s·;~.r:~_•-_:.2~~.··-•.· ~u,#~~fi~~~.~~t:.~~:·~~~!·~~ +.::•> 
<< • u.u...a >\ 'i.f/: i.:•;u;cau ••. ~dj~~· RelativeRiSk• '.}f:· ..... 

. Stratum.:.-.\ .. ·.?·/ · ... Dioxiil \··'. ..•. J : ;n·· ; ... ·)Jligb > ... ·.·.\••. , (9s%}C~I.)~?··· i.!t "'/~val~ 
0-1 Drinks/Day Low 224 4.0 1.19 (1.00,1.43) 0.056 

Medium 216 6.9 
High 232 12.1 

> 1-4 Drinks/Day Low 58 6.9 0.81 (0.56,1.18) 
Medium 67 7.5 
High 46 4.4 

> 4 Drinks/Day Low 5 0.0 0.79 (0.39,1.59) 
Medium 4 50.0 
High 6 0.0 

a Relative risk for a twofold increase in initial dioxin. 

b Relative risk for a twofold increase in current dioxin. 

Note: Model 2: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
Model 4: Low = ~ 8.1 ppt; Medium= > 8.1-20.5 ppt; High= > 20.5 ppt. 
Models 5 and 6: Low = ~ 46 ppq; Medium = > 46-128 ppq; High = > 128 ppq. 

H-2-13 

0.276 

0.511 



Table H-2-5. 
Interaction Table for SCL-90-R Depresmon 

--::>::(. t J • ,. •=.= .. '. ::.,: a> Mg,,n.•.n. ·_·:_::._:.•.•.••-.•~-~-·-ti_ .. : ... L_~_• •. •_=·~:··:··Di··''~?bHy_"'HL· :LAetiN._ ••••.•. _._unn_·.•:_•••\S .. _ •• ei.j·,:·:_···=·_,·.·=·u·.·.····.·.,•_:Jco··NI·. ·bo······TIAL1·· =.~0ory1'?_.: .. ~:·:·· ···.·.··.·T·······.· ,_.;;.>s.:. :.··· ··.··e::ADJU .. _•u•···· ... = .n.1\ ~ _• •. • .. •.••.· ..• • ••.• :_ .. • ..• == .•.. •.•_,•·.=.·.·.··,=.·,=.=,:·_,•·.···:·· :.• ·.·. :::· ;·?~\ :;/:~//;(~;fr:~~(~: - -cu -· v~ U 1 - - lU - - au - '7J - :\)~:):?<<· 

.~~~;~r: n:·m.3;~-.... •.:.•_:, •... •_.:·~::···· ····,·.·.·.~-··.::!.• .. :•.• .. ·····'·.=•.· .. ···'············ .. :.·::··.··.· .. :··-.•:··· .. :.· .. • .. ···.·.•.: .. :.:. 'Stradlffi.· /f · ·· Dio#.tt}f{:(f n .. ~u · · 

Analysis.>R~ for ~.(hntifill>ioxin) .····:.:-- -.·. -··-··.· .·.·.·-· ·.·. 

Adjusted .Rel8tive Risk ··. ·· : ?'. · · 
{95%' CI~>a : \:··~v~~ 

0 Drink-years Low 10 0.0 1.42 (0.67 ,3.00) 0.359 
Medium 12 16.7 
High 17 17.7 

> 0-40 Drink-years Low 119 3.7 1.64 (1.20,2.23) 0.002 
Medium 108 5.6 
High 106 13.2 

> 40 Drink-years Low 41 22.0 0.74 (0.50,1.12) 0.153 
Medium 48 16.7 
High 43 14.0 

•b) MODEL)t:.JRANCH iwIDst· cilimENT.DlOXIN:- ADJUSTED ····· 
.(.qum91.tJn16Xin~y-cun-en.t =f~iH:ouSehold Incoine: •- :Table 12-9) · 

~it~~,,~\••' t~-~t:(C7::it I) 

:S$55,000 Low 107 19.6 0.84 (0.69,1.01) 0.068 

>$55,000 

Medium 113 12.4 
High 177 13.0 

Low 
Medium 
High 

177 
174 
111 

2.8 
5.8 

11.7 

1.60 (1.21,2.11) 0.001 

. : ··~~i'rent =Dioxin .caieg9cySWillnary ~i'* , < ·: ADaiysistte5ntt51'or:,1..og2=<Curre0t J>fo:xin + =1) 
::• • c~t.,· i_): P~ciirii · /, AttJ~ii~tive Risk .. :.. . ...... . 

Striitliii ' ·· : i ·. Dioxin ..•. / . Vi n •-Bigli\ {95%•C~I~)b · ·. =~Value ::: . =· 

Non-Black Low 275 10.2 0.99 (0.87,1.14) 0.937 

Black 

Medium 265 7 .2 
High 269 13.0 

Low 
Medium 
High 

13 
22 
15 

0.0 
9.1 

13.3 

H-2-14 

2.82 (l.00, 7 .90) 0.049 



Table H-2-5. (Continued) 
Interaction Table for SCL-90-R Depression 

·.·.··:<>. ·:\U.::·:i;t::\i'··y ~>-~()DEI>s::::~~:pANDs .. · . ···; ::c~·p10~::._ ,~r .... :>· ·,::>''{./:.··· 
. .... ::.:.:•:::-: . ·· :, '(Q11TentDiO.*-by~ Total.Ho~~Ulncome! : Table µf9) .' ... <· .\.. ., ' · ; .::; .. 

;S$55,000 0.86 (0. 73, 1.01) 0.064 Low 106 20.8 
Medium 121 11.6 
High 170 12.9 

>$55,000 Low 182 3.3 1.61 (l.26,2.07) <0.0()1 
Medium 166 4.2 
High 114 13.2 

.. AV .. -.:: }> · ·::e>:-M:onEv6:tRANcil:JIANDs--1 CURRm¢ -01ox1N :.. .ADJUSTED 
. ('( '. tt: ,:. . ,;·· (CuiTefti DioxiJH>y:.Race: · -Tabie:·J.2-9)\;(:.. ·• •· 

Non-Black Low 274 10.2 0.93 (0.80,1.07) 0.310 
Medium 265 7.2 
High 269 13.0 

Black Low 13 0.0 2.67 (0.95,7.46) 0.062 
Medium 22 9.1 
High 15 13.3 

· ::::·: 
. ''=< >::,-f) ~ODEL 6:>:RANcH'.HANDS - cURREN.rDIOXIN- AD.JUSTED 

· ·::::,tf · (Current DioXin-by-<;!tirrent Total Househ~ld Income: Table 12"'9) ... : · ~ .-.·. 

;S$55,000 Low 
Medium 
High 

105 
121 
170 

21.0 
11.6 
12.9 

0.80 (0.67,0.95) 0.012 

>$55,000 Low 
Medium 
High 

182 
166 
114 

3.3 
4.2 

13.2 

a Relative risk for a twofold increase in initial dioxin. 
b Relative risk for a twofold increase in current dioxin. 

1.49 (l.15,1.94) 

Note: Model 2: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
Model 4: Low = ~ 8.1 ppt; Medium = > 8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = ~ 46 ppq; Medium = > 46-128 ppq; High = > 128 ppq. 

H-2-15 

0.003 



Table H-2-6. 
Interaction Table for SCL-90-R Hostility 

~:_·r '\Fi=:>'.:· ·:· ) : a) : MODE~:l: :·JMNCH-ffANDS/VS.COMPARISON$:..,-:ADJUSTED}.)( ... :: 
'\:::::::::,_··:::::::::-:=='< :::· ::::: . . ,?, :::'''':(G:f6~y~'':AJ&Jfu1 ·ti5e: i'able-tiiio> : ., ... ,.,_ .. ·· ::: 

0-1 Drinks/Day All Ranch Hand 717 6.1 1.30 (0.84,2.01) 0.231 
Comparison 990 4.7 

> 1 Drink/Day All Ranch Hand 198 5.1 2.84 (0.94,8.57) 0.064 
Comparison 254 2.0 

-------------------------------·--------------------------------------------------
0-1 Drinks/Day Officer Ranch Hand 252 1.6 0.56 (0.19,1.66) 0.295 

Comparison 364 2.5 

Enlisted Flyer Ranch Hand 124 11.3 1.85 (0.79,4.31) 0.154 
Comparison 155 5.2 

Enlisted Ranch Hand 341 7.6 1.39 (0.81,2.38) 0.230 
Groundcrew Comparison 471 6.2 

> 1 Drink/Day Officer Ranch Hand 106 0.9 1.28 (0.30,5.45) 0.737 
Comparison 122 1.6 

Enlisted Flyer Ranch Hand 30 6.7 4.25 (1.14,15.82) 0.031 
Comparison 44 4.6 

Enlisted Ranch Hand 62 11.3 3.20 (0.99,10.28) 0.051 
Groundcrew Comparison 88 1.1 

H-2-16 



Table H-2-6. (Continued) 
Interaction Table for SCL-90-R Hostility 

· · ...... .. · .. ~fMODEL:t: · RANcnHANl>s vs~ .oo:MPAR,isQ~S ·~ ADJUSTED: >· .... :t ... . 
}/f:+-· ··;.· ···· •o•>·• .·· ... ·····'"•·::::.:. ··\fa: .//(@On~byllidllcanOO:··:•·'TJbl~\i2~1o>?f/ > · ·_:> t?·····:· ............... . 

High School All Ranch Hand 
Comparison 

447 
584 

9.6 1.89 (1.16,3.09) 0.011 

College AU 

ffigh School Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

College Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

468 
660 

41 
57 

115 
144 

291 
383 

317 
429 

39 
55 

112 
176 

5.1 

2.4 
3.2 

0.0 
3.5 

10.4 
4.9 

10.7 
5.5 

1.6 
2.1 

10.3 
5.5 

1.8 
5.1 

0.77 (0.36,1.63) 

2.34 (l.00,5.49) 

1.79 (1.02,3.15) 

0.56 (0.19, 1.67) 

1.17 (0.36,3.77) 

0.90 (0.35,2.32) 

Adjusted relative risk, confidence interval, and p-value not presented due to the sparse number of 
abnormalities. 
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0.495 

0.051 

0.044 

0.301 

0 .789 

0 .821 



Table H-2-7. 
Interaction Table for SCL-90-R Interpersonal Sensitivity 

.. · ... 
·:· f'.:::.::- ·. ·,:::;:~1::•::::::, \ : a) MOD:En:2! ,,,.RANCB:':'HANDS · : ··~DIOXIN - ADJUsTEI) : ·:; 

·. :: •·<u:::::,::;,:;, ,): :-:, , •.. ::' ,'• (lajti~•:J.lic.~Y-QCc~~9n~::::Tat.1~ : ~f.11J, , · · ..• ,., · ,. · ·::· 

;:=:i~~-~~t~~ ~~;f'~i): 
Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

0 Drink-years Low 
Medium 
High 

> 0-40 Drink-years Low 
Medium 
High 

>40 Drink-years Low 
Medium 
High 

75 
34 

1 

34 
43 
29 

58 
90 

136 

10 
12 
17 

116 
107 
106 

41 
48 
43 

10.7 
0.0 
0.0 

5.9 
11.6 
10.3 

12.1 
12.2 
15.4 

0.0 
16.7 
17.7 

8.6 
8.4 

11.3 

17.1 
10.4 
20.9 

a Relative risk for a twofold increase in initial dioxin. 

0.06 (0.01,0.61) 

1.45 (0.76,2.80) 

1.01 (0.78,1.31) 

1.30 (0.62,2.72) 

1.01 (0.75,1.37) 

0.97 (0.67,1.42) 

Note: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 

H-2-18 

0.017 

0.261 

0.928 

'·p-Value:'• 

0.482 

0.948 

0.890 



Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Table H-2-8. 
Interaction Table for SCL-90-R Obsessive-Compulsive Behavior 

Low 75 9.3 0.12 (0.01,0.97) 0.047 
Medium 34 0.0 
High 1 0.0 

Low 34 8.8 1.06 (0.57,1.99) 0.846 
Medium 43 11.6 
High 29 6.9 

Low 58 13.8 1.11 (0.88,1.39) 0.369 
Medium 90 10.0 
High 136 14.7 

:.: }:=; ;.~ -:./_;:f~~~i;)\l\tODEI}'.l;~-1:~~RANCH:J:i~NDS - INITIAi-DIOXIN.·:::·'.< ·=:AnJUSJ'EJ)·:::::=·: 
JI.o.i;!Qllmal·Dioxfu'.;;by;.c~zr.ota1 HouSeiwid .. In~me:}Table 12-12) :0: . / 

.<·::'·.· t :l.J.lit~.:.r_· •. ·.~.o.:. Xlll····;'.~.•- •····{Jai~~!:~··?·?,.~~·i•~~~~ . ::•••••:••·~~~·it~ts roi: .. Log~·••~iat·•Dioxm>······ 
,Jnitial. ·'·?·· •· •• /.· P~nt . Adjusted Relative ·Risk ·•· 

Stratum ' :?_'.; .. ) ·· Dioxhl.:> n ·/<}•liigb ·::. ·(95%<;ll.)3 •,:; p-Value · · · 

~$55,000 0.98 (0.74,1.30) 0.900 Low 71 15.5 
Medium 83 8.4 
High 110 13.6 

>$55,000 Low 96 7.3 1.23 (0.83,1.82) 0.308 
Medium 84 8.3 
High 56 12.5 

H-2-19 



Table H-2-8. (Continued) 
Interaction Table for SCL-90-R Obsessive-Compulsive Behavior 

_:::::i::;;:•)Iii8.~~~·::1~~~~~=;~=t~tj~~r::Jd~:~:~~~:a~~~2>:ii;:,::u::::·::: 
,::' .o;:::=_ :~~-= D.i9.~--~~#h•§!lmrJ.~,'~~c=s·:•··'I: • ~:r:~,,~s~!•!o! -~~:·~~=-·~~aj~i~= H 
·.?:.'i.•.·.·•_.:?\\' .. _=:;=:_:',_:: .. ::_:_·:.:.=.:.• .[:::•.•.·:_ .. : .... •. {ciitrent_' •...••. ".=:::. =-.••.••. :._••.•·•.•:_:=.: .. =.•=.··.·-._:·_,·_-.=_•._-.;.::_.~_:.·.=::l.:,.•·.•.i.• .. · .•. ·.•.••••.=· .. • ·.·· ' i:Nf.~1'= : >= '=' Adjusted Relative Risk .. ,, ,,,,. ,,.,,, 

·=·==·==,·• ... •.' ... ·.·.· .. ·.•.·.=m .. ····.'g''·' b '_:•.=.=.·=.·.•.·.·.•.•=,·_•:,: ..•...•. ' •. =. ·.· =·:: .·,·.'._ .. ,:_····;·'.'..:•,·.• .. ·· .. :.=:·.·.=.'·•.·,:-... ·.·•.:•.•.=.· ..... :· ... ::_10.s·.·.'ar.. .•. = ... ·.'=.==c.<1· .• •')b .. · ··.···.=,.:.·.·.'.·.=.· .. '· .. ·.·'·.= .. :.:,.·_· •... '.,=·_ •. , •. '.•,•._ •. '.-.•_:_·,:,:, .. •.·.=,•,•.,•,•,i_.· ,•.•,•,· _,•.,•,•,••.,=.•~.•.·.".•.•_:=.·,·.·.·a:;~u· ·'=e=.•:.·,·,•_,:,·_,•,•.••_:·.· · .. S~ttfH:::tHf: DiOiiif:=@:.·''':?'\'Jl /"'::· • . \7.· .'NJ • .. .• Y: II 

~$55,000, Low 86 16.3 0.93 (0.76,1.14) 0.050 
0-1 Drinks/Day Medium 92 15.2 

High 142 13.4 

~$55,000, Low 17 23.5 0.63 (0.40,1.00) 0.049 
> 1-4 Drinks/Day Medium 20 5.0 

High 29 10.3 

~$55,000, Low 4 50.0 0.13 (0.01,1.19) 0.072 
> 4 Drinks/Day Medium 1 100.0 

High 6 0.0 

>$55,000, Low 135 5.2 1.30 (1.00,1.68) 0.050 
0-1 Drinks/Day Medium 122 7.4 

High 96 13.5 

>$55,000, Low 40 5.0 0.88 (0.54,1.44) 0.616 
> 1-4 Drinks/Day Medium 50 8.0 

High 15 0.0 

>$55,000, Low 2 50.0 0.19 (0.02,1.67) 0.133 
> 4 Drinks/Day Medium 2 0.0 

High 0 0.0 

H-2-20 



Table H-2-8. (Continued) 
Interaction Table for SCL-90-R Obsessive-Compulsive Behavior 

~$55,000, Low 86 18.6 0.92 (0.78,1.09) 0.330 
0-1 Drinks/Day Medium 97 12.4 

High 137 13.9 

~$55,000, Low 
> 1-4 Drinks/Day Medium 

High 

S$55,000, 
> 4 Drinks/Day 

>$55,000, 
0-1 Drinks/Day 

Low 
Medium 
High 

Low 
Medium 
High 

> $55,000, Low 
> 1-4 Drinks/Day Medium 

High 

>$55,000, 
> 4 Drinks/Day 

Low 
Medium 
High 

17 
22 
27 

3 
2 
6 

139 
119 
95 

41 
45 
19 

2 
2 
0 

23.5 
9.1 
7.4 

33.3 
100.0 

0.0 

5.0 
6.7 

14.7 

7.3 
4.4 
5.3 

50.0 
0.0 
0.0 

H-2-21 

0.66 (0.44,0.97) 0.036 

0.26 (0.07,1.00) 0.050 

1.32 (1.05, 1.66) 0.016 

0.94 (0.62,1.43) 0 .787 

0.37 (0.09,1.45) 0.154 



Table H-2-8. (Continued) 
Interaction Table for SCL-90-R Obsessive-Compulsive Behavior 

i/:_1_._:_,.,.i_ .. i_j_ •. •_j,,i_[,i_i,i_ .. _J!•lr,:_.,;_i_:,._._;_;;_;i_;;_:i_;t_;_;;_il.lm_; _:_;_;_· ... :_0,:_;_._•.•,mn.i,i_:,r_;_·.:_:_•,:,;_,un_,;_;_:_::_·,f_;_;;._ ,~_:_;~_:_·_en_•::_rt;;:_ ;~_r:,_:·_ ... =·_ .... =: .• :,r.••_;_:_;_;_:_m_;_;_: .• _i_;_i.r.i .'i_;_i .•.•. i.:i.ii_:_!.sta_ ... :·-·.•_,=.,.•·.·_ ..•.. =_,····.···:·_ .. :•.•_ ... ·=·_•_• .. _•_.•·.·.·_ .. =·.·.n...:_•_ ... =·.:_ •. = ... ··tiSti······': ___ ... =•_•_, .. ==.'.·.;_,•.•."':_;_,:_•_:_·.•-_.:,=;_·a,•.:_·:~--,• .•. ·_h,: _·0_•_.•_.=• .. :·_ .. ·_• .... =~_·._.=·_'· .. ··: __ .... =:_ ... ··': ___ .. =·.·· .... =1_•_.···=·.-=·.=·_ .... =:_• __ .. :·_•.•_ ..• ·.1 __ .···=·.····'··· .. ···:·i_ .• ·.·••·· ..... =·.· ... =i_:· .. =! •J• ~:~~!~!~~- ~f=:~f :!~~~!i~~~·::~•:•!r 
:::s~_.,.=•:•••••:••••••'··•t••::•:••'•<~oxm•::••••::•··• ··•=.,,.,. , .... ·•:·-·•··••=i••••:•:•~-•··•••••·•• . ~Q: .~ JI: •i•••:1;:/!w~~i'~l·¢f~j~J-:••!.J•!ll!il!:::i•!i!/•/f!•i•ii,j~~~ :•:: •:::•:••:•••;•:· 
~$55,000, Low 85 17.7 0.92 (0.76,1.10) 0.337 
0-1 Drinks/Day Medium 97 12.4 

High 137 13.9 

~$55,000, Low 17 23.5 0.64 (0.43,1.08) 
> 1-4 Drinks/Day Medium 22 9.1 

High 27 7.4 

~$55,000, Low 3 33.3 0.24 (0.05,1.08) 
> 4 Drinks/Day Medium 2 100.0 

High 6 0.0 

>$55,000, Low 139 5.0 1.26 (1 .00, 1.59) 
0-1 Drinks/Day Medium 119 6.7 

High 95 14.7 

>$55,000, Low 41 7.3 0.88 (0.58,1.33) 
> 1-4 Drinks/Day Medium 45 4 .4 

High 19 5.3 

>$55,000, Low 2 50.0 0.33 (0.07,1.50) 
> 4 Drinks/Day Medium 2 0.0 

High 0 0.0 

a Relative risk for a twofold increase in initial dioxin. 

b Relative risk for a twofold increase in current dioxin. 

Note: Model 2: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
Model 4: Low = ~ 8.1 ppt; Medium= > 8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = ~ 46 ppq; Medium= > 46-128 ppq; High = > 128 ppq. 
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0.027 

0.062 

0.054 

0.545 

0.151 



Table H-2-9. 
Interaction Table for SCL-90-R Paranoid Ideation 

Non-Black All Ranch Hand 
Comparison 

Black All 

Non-Black Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Black Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

861 
1,170 

54 
74 

351 
480 

145 
184 

365 
506 

7 
6 

9 
15 

38 
53 

Percent ... · Ad.;: . R~til;~}> .; .. 
=. tHltigb · · .. RiSk .. (9s%::cj~r ·:·:::;.vaiue 

7.0 
3.9 

7.4 
12.2 

3.1 
2.3 

10.3 
3.8 

9.3 
5.5 

0.0 
0.0 

0.0 
13.3 

10.5 
13.2 

1.88 (1.25,2.81) 0.002 

0.50 (0.14,1. 79) 0.288 

1.50 (0.64,3 .52) 0.349 

2.56 (1.06,6.18) 0.037 

1.84 (1.10,3.09) 0.021 

0.48 (0.13,1.72) 0.257 

}b) M:ODEL 3:. =RANCH IL\NDS.AND COMPARISONS :BY :DlOXIN·.CATEGORY ~ ArouSTED .. 
. :: .. ::>:=:= ;:((:·· ::::<;;;\:::::~ ;./:\~::::::.: .. ==~omi-C8teg~ey~Y.~current Marital:StatUSf:/T~b1e 12;iJ)_ ·::::~:> · :=>::{:_:: ·::::>·· · 

Married Comparison 894 3.9 

Background RH 317 6.6 2.36 (1.31,4.27) 0.004 
Low RH 216 4.6 1.17 (0.56,2.44) 0.668 
High RH 213 5.6 1.06 (0.53,2.11) 0.878 
Low plus High RH 429 5.1 1.10 (0.63,1.93) 0.729 

Not Married Comparison 137 5.8 

Background RH 42 4.8 1.08 (0.21,5.57) 0 .925 
Low RH 33 9.1 1.78 (0.42,7.47) 0.433 
High RH 38 26.3 3.34 (l.16,9.58) 0 .025 
Low plus High RH 71 18.3 3.42 (1.30,8.97) 0.012 
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High School 

College 

Married 

Not Married 

0-360 Days 

>360 Days 

Table H-2-9. (Continued) 
Interaction Table for SCL-90-R Paranoid Ideation 

:·:::·:::::::: 

........ ··• ;::.· :: ;::j•·:(::! ···•· .. p·: .. · .. • .. :' .. : ·: • . m ... ~.•.•· ... ··.·.·.fe ... ; .•h•·.n ...•.... •· .. t .. •.• .. :··· .. ···.·.·.:· ... :• .. • .. i<> •••!? lli.&ihl : x:•< r:: t\il••••::::>••• f!t 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

86 
137 
193 

198 
150 
95 

249 
250 
247 

35 
37 
41 

55 
33 
29 

229 
254 
259 

7.0 
7.3 

11.9 

6.1 
2.7 
3.2 

6.8 
4.0 
6.5 

2.9 
10.8 
24.4 

9.1 
3.0 
3.5 

5.7 
5.1 
9.7 
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1.02 (0.82, 1.28) 

0.66 (0.44,0.98) 

0.81 (0.65,1.02) 

1.32 (0.89, 1.94) 

0.91 (0.74,1.12) 

0.831 

0.041 

0.074 

0.165 

0.389 

0.375 



Table H-2-9. (Continued) 
Interaction Table for SCL-90-R Paranoid Ideation 

Arull~:::!ies~'fyr:Log; ·(Current · Dioxin + 1> 

· -=::~~j~ .•..•.. <: :.,s· .•.,•,~.: .. a,·' .. ·.,:,.:•.aa,.c'.•:.'•.·.·.•.:.;1a·:··>v: ... •.· .. , •. •.,''.' ... 'r.:.',·.·.:,' s.~> ... ::::: ,. ,, )}! 7 w ::;+· ~Value 

High School Low 93 6.5 1.08 (0.89;1.31) 0.448 
Medium 140 9.3 
High 183 10.9 

College Low 195 6.2 0.70 (0.52,0.95) 0.022 
Medium 147 2.7 
High 101 3.0 

/ gf.MODEL•5: ~CH HANDS - Cl.JRRENrDIOXJN ··· AD.iuSTED :::: · 
· :·.: (~t·:moXii:a;;l)y-Current·MaritalStafuS!:•Tihlet2~~3>.'-'· .. " .:.' 

: ... Stra 
... ,. ''.,'.,•.:.·.·.•,'.',~um•c·,·.· .urr· ,,, .. ·.·'.''.·' .. '•e· ·~·•t'.,.,:·.•.,·.,i.,:.,n .... •.·• .. •.•.'.,••.•.:·.~ ... :, ••.•. ~ .••.. •.,.c··· -~~.<·,••.o.: ..•. '.•ry.,·.· ... : .. :.,•.•.·.·· .•. :.·.•s.•.'.·.:.•·.r ... :.;· .. ; .• ,, .. •·.:.: .. ~.•• .. ••.•,~··········.i'.· : .. • .. ·.,•.·.· .. ···.•, ... ·····.·,·.•' .... •·:··.' .. ;•.,• .•. :.•·.···., ••....•. Sta .. • ... '' .. ,·.·· •.• · ••. ··.·'· ..• ····.:·.·.· ... '.····.'.:n,·,tistics.·'.•·m'·e·· ...... ·.·g11 ......... ·:···· ·' · A~~~~~··~~~t5·:f:o~ :~ ~~urrait ~o~ + I> uaa.~.. •. ;J;:' L~• ··••• ,·.•,' .. • .. '·,·····.A·'.,,.','d.:'···.,··,'.,··tl·'·.·.·,'.·,·.,·· .. :'USted.·':.,'·.' •... ''.: .... :' .. :'.,· .. ,•~.··.~.'· ..•. · .. · ... 'm.i R···c·.·,······.,el.• .. c·.· ·.'a.~·.'·.··tiI •• ':)v~.e.,::.:'.,'·::,-.'RiS.•'•'.,• ..• '.,,:.• ... ,• .. ,'::··.·., •• ·.·:···'k :, •. ·,·.:····.'.'·''··'·.·.·.·.:.'·:,.'·.:··.·.'.•.'.·•.•,', ...... ,···.'·'·.''·····.·.·.,.···'···'·.··,·.·.·,' .. ,' ... ''.,'··p-···: ::v· .. ·.·~•ue .•,•:;·•-:·.L.,••.,•.·.••::.: : ,:::::: '•:Diotiri/:ft••t• :. J: D'• ,7~70 ., - " ·· 

Married Low 250 6.8 
Medium 250 4.8 
High 246 5.7 

Not Married Low 38 2.6 
Medium 37 13.5 
High 38 23.7 

<;urrent/Di;oXiri · catt!gory :~~fri~ ~tistics 
.. ,. •· .··.t'':•:•:·' :.' .··'·'·'·''c~~ ··' <•·· ::: \\: , ···•P;cent 
'•·s· tra. tum .. A<' <:'.''.· .. ·,:'.'·.··.:Di·· ..• o.''i.;.. , .......... , •.•·.••.'·.·:.'.•n<·.··.·•.•.••.'·.·····.•·.·,··'··•.'' High ./. ··:.:·'.<· - - :A.LU.. .•.· :::::\.:.:.:-:-·.·.-.·. ·>>.. . 

0-360 Days 8.8 Low 57 
Medium 
High 

>360 Days Low 
Medium 
High 

28 
32 

231 
259 
252 

3.6 
3.1 

5.6 
6.2 
8.7 

0.87 (0.72,1.04) 0.130 

1.32 (0.93,1.87) 0 .115 

,. Analy~lt~ for u,g2 (curr.~i··~o~n + ·1) 

·: ~d~~~~~1:;;.'.~isk , , .. •: j:; ~V~oe .. ,:: 
0.83 (0.51,1.34) 0.449 

0.96 (0.80, 1.14) 0.606 
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Table H-2-9. (Continued) 
Interaction Table for SCL-90-R Paranoid Ideation 

::::-:: ·:::::.,;:··:·:t:1:::11:·;1!:iliji•i•!ji!ii::~:;·~~wlwl::t-~i~:f=A~~~=~~;~~P:.>::· r:=r'.!!·•11:;::::~·;.:·=::::;f~.:::< 

DDf~flY~~':Jj~~~~;~1 
High School Low 92 6.5 1.04 (0.84,1.28) 0.729 

College 

Medium 140 9.3 
High 183 10.9 
Low 
Medium 
High 

195 
147 
101 

6.2 
2.7 
3.0 

0.69 (0.51,0.93) 0.016 

:~::::;~:t.-.::::·=· :~!i!~IIil:r~:. ~::\:-::: ·::·=:~J> Mt>I)~lj~=6f=::::~~·~:~ll;A@s ·~:::qJRRENT=:;1>.i.QXIN -~ ~n .. ::.::·::::::::::::::·=·-:::· 

, :.:.... •. · .;::,.. :/, =: ·>(curreot==·Dioibi.::.by~:~talStatiiS: J;rabie1i.::.13Jf·> :::.:::. ·:. 

·:. tt·:. :~~Pt~~~:::~~?rr::~~~D.f: ·~f;8~~cs.··· .l:•==·=::·:•• ~~Y.~~:•!\~~.,r~ ·~'!~~en.t•·:m~~ .. · +.::1~. 
:::·:<=...,> ., .......... , .•.• , .• , ................ ·.··.·.·.·.·.·.·c ···· ent·· ·.·.·.· •··••••·••••• ........ ,.,, •• , ................. ·.··p ····· ·· t ··· =·=::······:·· ........ Ad.iusted···Reiati"f«e'·lliSk·· ))\'·>:::.•:··•' .... ....... ······=···· ··· · ···· ··· ... . 

: stfi~~··.·· .:,::>:·::.:1.:•:11:::ri:fxiiiu·i .=•;:=::.;:.·:>=·: .•• ; : : :: • ·:J~;'v,i.:< :: ·::·S··.::: .. · .· a~~=cj.)b.t> .. :·· • .•..•. · ::=::=: .. :•. ·:•~vii~•.): . : .. • 
Married Low 249 6.8 0.83 (0.68,1.02) 0.072 

Medium 250 4.8 
High 246 5.7 

Not Married Low 38 2.6 1.27 (0.89, 1.82) 0.190 
Medium 37 13.5 
High 38 23.7 

-Current Dioxin Oit.egory .Summary)~tistirs .: ··ft: Analysis;Results··for ·:Log2 (Current .J>iox.in .+ 1) 

·••§!rat~· ... •: .. :•:••···· ···············;•··•:········~~~~··:•1:1:11·•·:;:.1•••··:!•::.::•·········:·::~··:··:·•·•1•:•1:::·•····:·~~;·:••··········: : ... ::•·:·~~.:~~~~;:.·~¥•:•!••··.:: .••..••.. ·:•: ... P-;::~ .... : 
0-360 Days Low 57 8.8 0.80 (0.49,1.28) 0.348 

>360 Days 

Medium 28 3.6 
High 32 3.1 
Low 
Medium 
High 

230 
259 
252 

5.7 
6.2 
8.7 

a Relative risk and confidence interval relative to Comparisons. 
b Relative risk for a twofold increase in current dioxin. 

0.91 (0.75,1.10) 0.335 

--: Adjusted relative risk, confidence interval, an p-value not presented due to the sparse number of 
abnormalities. 

Note: Model 3: RH = Ranch Hand. 
Comparison: Current Dioxin :::::: 10 ppt. 
Background (Ranch Hand): Current Dioxin :::::: 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin :::::; 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 

Model 4: Low = :::::: 8.1 ppt; Medium= > 8.1-20.5 ppt; High= >20.5 ppt. 
Models 5 and 6: Low = :::::: 46 ppq; Medium = > 46-128 ppq; High = > 128 ppq. 
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Table H-2-10. 
Interaction Table for SCL-90-R Psychoticism 

t ,,,,f ·:~~.:~oi>EL::~,:-tRAN.· .,·.·.·.·.:,•,•.·.,.:,'.' ... : ... ·.c···~.,:oxi.~n····· .. ·Ca·. st:eg:.:AND.:'.0:ry· •. := ... -.··.'byco·" MP.,·: .:.· ... •.' Al.Nco·. sh·.·.B0.,v.;'!!el·····o·'·;·:.: ... ' ... ·.""'.~.·.···a·· b. :1e:c1~TEG01.5) •'''.'.:.R~ , :~s?if · .. = 
·.<:;:;.:::.:::}~:~:?\:}}~{ }: ·. '-'"' . ~ .· . . IJ >~ ;;,a·; ".M-, • . 

. ·r:, ·;; ,:::-:-:;'{:·»···::·~, : •• ·:::. :/····.=:' ::;. ·=·? ·< ... :: r:. =u• =:.· ··:P~=\•· ;::.A.aj!m .••. : .·:<•.···.:95~%:.Faeimvc·•.=:•·.· •. L··.'·J:·•:.e ... , .. ·: ... Risk.=.•.·,'·,:, • .·=:=.··· · C< ... 
' .. ··S~~~.·-.=. • ... · .. •.·.•.· .:.·.•.: ... •.• .. •.·.•·.> .•.:.~_:·:.··;• ···.=··-·· .. •.•,• .. ~.;.._ .~o·.·: ry•:·.··.·.•.•.•.• .••.• .... :·•:•:•:•••·•·• ·•' n'··:.;:•>•:······· ··•···:u:;;..1. e::• ... · .................. ,. ..... ··•·•· ··· .... , .. ·~-.."r.:.'i...e·=·· u ·•nuua •VWAUI "-'ll~""b : . .=· .. •;:•:•·=·•·•·•··· ··.:;::-~ :,·.· ·.:•·•·•·· · ·· ·.·.: ·.·.:: .,:::· .r..=·'•,. ~u •:• 

0-1 Drinks/ 
Day 

Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

> 1-4 Drinks/ Comparison 
Day 

Background RH 
Low RH 
High .RH 
Low plus High RH 

> 4 Drinks/ Comparison 
Day 

Background RH 
Low RH 
High RH 
Low plus High RH 

818 

277 
190 
206 
396 

179 

75 
56 
40 
96 

34 

7 
3 
5 
8 

8.1 

6.9 
7.9 

11.7 
9.9 

7.8 

14.7 
5.4 

10.0 
7.3 

8.8 

28.6 
33.3 
0.0 

12.5 
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1.04 (0.60,1.81) 
0.88 (0.48,1.60) 
1.21 (0.72,2.02) 
1.05 (0.69,1.62) 

2.61 (1.08,6.30) 
0.71 (0.19,2.61) 
0.77 (0.23,2.58) 
0.74 (0.28,1.94) 

8.67 (1.05,71.5) 
5.50 (0.29,103.9) 

1.16 (0.09, 14.61) 

0.889 
0.672 
0.468 
0.810 

0.033 
0.601 
0.674 
0.541 

0.045 
0.255 

0.907 



Table H-2-10. (Continued) 
Interaction Table for SCL-90-R Psychoticism 

!::::::: ill!j•••ii••ii!:~t,,0° ... ·.;.;.:;.:mn .•.•.•. c.•· .•. ·~.:.·.·.·•.a.:em.:.:, •. ~.:.'.eg.•'.:.: .;0.:i.i:.r.:·.:.w: .. :.::.& ... :: .. :il;~.::~~.::::m·j.;:· .. :, :A.::.;:.•.::.:·.·r.A.:.•:.:.•:.L.~.~.··.•·.esults···.:. : ... R.·.·.: ••. aa.···.·.·~.:.·.'.·.•.:·r·:·'.·.;.•.:.:::.·. ·· .;:.::.::.·.•.< .•. l~;:·~f:~ 7·i·:.:.•.i.~.:~ 
..................... ::::: . ., •. ,., ••. •'•'•'• ::::::::::;: •.'.•' .. • .. •.: .. •.·.:.: .•. • .. ·•.· .•. : .•. : ..•. ·.·.•.•n::.J .•. •.J!:':'.···.·.1.\ .•.. :.:··.· .... ·.•.• .•. : .• • .• !.,.•: ..•... •.:. p•'.: .•.• •.• : •.. :·.,··:·'·Bi·~~g···b·8.·.····· ·~ .•.. :.·.::.'··:.':.:.• .•. :.:.:.··:::]:::: "" •• • •··.· •·• ·• •• • :::str.atwiit:r:r:> ::t• Dioxm•ft• < ··:::: .:.::::::: . E95% c:I~>~.t· ··· tr :: p;:yaiue-::-: :t 
0-1 Drinks/ 
Day 

Low 
Medium 
High 

> 1-4 Drinks/Day Low 
Medium 
High 

>4 Drinks/Day Low 
Medium 
High 

221 
214 
238 

57 
70 
44 

6 
3 
6 

6.3 
7.5 

11.8 

12.3 
11.4 
6.8 

33.3 
33.3 

0.0 

a Relative risk and confidence interval relative to Comparisons. 
b Relative risk for a twofold increase in current dioxin. 

1.03 (0.85,1.24) 0 .777 

0.77 (0.53 ,1.12) 0.174 

0 .52 (0.22, 1.24) 0.141 

--: Adjusted relative risk, confidence interval, and p-value not presented due to the sparse number of 
abnormalities. 

Note: Model 3: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 

Model 4: Low = ~ 8.1 ppt; Medium = > 8.1-20.5 ppt; High = > 20.5 ppt. 
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Table H-2-11. 
Interaction Table for SCL-90-R Somatization 

·:.::.•··: .. ····:· .... :::::.-·=:·.::=·/:·:::· ~~.=~~~~:1~i::eer~~~'4~7;~• ..::=:::;:·.· · :;;; 
l&',J.Ji!i!;:. : .. i~l:ij~[=.e~;J:~~!f; ·~~~j/~~~-It 
-=:::m:t:·•·::::.:.ft:trt:::t:'.··· -c~_··t C:,:;,., ··.,::tm:r:.n:::,::r'·P~t­
:::~trirtmij.Jt '::lfl\::Di9~ .?: i ::::;:::;,. ': ::~:\' ,:\? .. :IDgh:t=· 

0-1 Drinks/ Low 221 8.1 
Day Medium 214 8.4 

> 1-4 Drinks/ 
Day 

> 4 Drinks/Day 

High 238 14.7 

Low 
Medium 
High 

Low 
Medium 
High 

57 
70 
44 

6 
3 
6 

5.3 
8.6 
6.8 

33.3 
33.3 
0.0 

~~~~-=R~r°'r~=(£~e#~;pioXiJi+ .1~ · 
.::· . AdjllSted_:.~~tiv~}Risk·::;;~if;\. -·· :~)(( :'.'.'.:::· .. 

\ · ..... · ::::= ;:::,9s~ :c.1~f'.::ff=>: ····· -:;_ piy81~e = 
1.09 (0.92,1.29) 0.301 

0.95 (0.64,1.40) 0.789 

0.50 (0.21,1.23) 0.132 

::-··::·.:;·:lr:'.i. .. :;:::t)f:··=: ; b) 'M9DEL;~{ ·~~ ~s·· .cmpmN.f-DioXIN --~sfED :< ·· ....... ·.· . 
. t>. ··.··.··· .. \?(Cur.rent Di~~-by'"Education: Wabk 1246) _.: .... · ··· 

.· .. 1.t:::·~t·~~'.!i~~7ory ~~~ftry. :~_ .. _ .. :: __ • .. _P···.:···· ··tisti·.··::··_.Bi~.~·gh.es __ •. _ .... ·.·.= .... •·•· ..• · ·••· 

.~ .. om····· _:•_:·_.:_: .• • .• •.:.•.• .•.. ·:.·· .. :.:.:.•>··•.·.•.:_:,·_; : ....•.•..•..•.•...•.•. DiFo·.··.··_·xm• ~ •• •._ .. _• ... •_.•· .• _ •. •.•.·.•: •. ·.··.•.·.·.•· ... i.• ... ·._ .. ;_ ..• _ .. ! ... ::~ ······· ······ · OU4U - - - - - - :u :tt:n:r 

.·.:-

.. Adjristed Relative RiSk .• 
: @ (9s%: C~I.)3 _ f:•• ······· L-· .::: ·::~vaiJ·:> 

.}:?:·... :·:-. 

High School Low 86 18.6 0.95 (0.80,1.14) 0.589 
Medium 137 13.1 
High 193 14.5 

College Low · 198 3.5 1.35 (l.02,1.79) 0 .036 
Medium 150 4 .7 
High 95 10.5 

;:::;: •• :::.·: ·.·.·:·:··.···••·:•r;:j::;··· ··-•= .•. ,•:••~> ··~0'~~!!.~!~!~~~~~%72:1°~0· ·············•·••:::=•··,.:·"'· .··•·•··· 

cufrentil)~oXin :~tegofy,:Swlllnary\statisti~> · .. : Analym Resiilts· foi •~ (Clirrent DioXin + 1) 
·;'.>;···· :.· · C~ . ... . •):P~t . Aclj~ Relative Risk . :•··. ·.:, 

.Stnuum ( />).(: DioXin / ·~ ···• . \. High <: (9S%•C.l•)a. ·.=:. . .~Valu~ 
0-1 Drinks/ 1.11 (0.96, 1.29) 0.152 Low 225 8.0 
Day 

> 1-4 Drinks/ 
Day 

> 4 Drinks/Day 

Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

216 
232 

58 
67 
46 

5 
4 
6 

7.9 
15.5 

5.2 0.99 (0.71,1.40) 0.976 
9.0 
6.5 

20.0 0.68 (0.39,1.19) 0.174 
50.0 
0.0 
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0-1 Drinks/ 
Day 

> 1-4 Drinks/ 
Day 

> 4 Drinks/Day 

College 

Table H-2-11. (Continued) 
Interaction Table for SCL-90-R Somatization 

Low 224 8.0 1.04 (0.89,1.22) 
Medium 216 7.9 
High 232 15.5 

Low 58 5.2 0.93 (0.66,1.31) 
Medium 67 9.0 
High 46 6.5 

Low 5 20.0 0.66 (0.37,1.15) 
Medium 4 50.0 
High 6 0 .0 

Low 92 17.4 
Medium 140 12.1 
High 183 15.9 

Low 195 3.1 1.25 (0.96,1.63) 
Medium 147 5.4 
High 101 9.9 

a Relative risk for a twofold increase in current dioxin. 

Note: Model 4: Low = ~ 8.1 ppt; Medium= > 8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = ~ 46 ppq; Medium = > 46-128 ppq; High = > 128 ppq. 

H-2-30 

0.648 

0.677 

0.144 

0.097 



Table H-2-U. 
Interaction Table for SCL-90-R Global Severity Index 

L,:z:,'t1?~t~~nft", Aa=t1i°!:~"Fl 
·s~~· · .. :.. · · .. Di · • · .. ·.·. ········'···· · ... · .·.·.··u....... ·· ·' .tJ····.·.,·.,·'. ·,· .. :.· ... ,: . ..•. ·•· .. •'Ii95···· ··., .. ·.·.~.·. -·• .. ,c.·. ~l.)3•·.··. ·• · ..• ' .• t.,; •...• ·.,.··.···:··.. . ....... ': ... •.· ...•........ •.·.·.: .. 'n...'•'·.·.:·· ... ··.·.·v· .. ·:· ... · .. ·.1 :.··.·.·oe:· . . •.•.••••• ::· u ·ulllll} ··::•: · •=:: •••:•:• ODD <:? ::{! :·:::: .. :, :J·~u .. ·.· , .•m• • . . r .. iiU 

0-1 Drinks/ Low 129 8.5 1.32 (1.05, 1.66) 0.019 
Day Medium 135 10.4 

High 136 16.9 

>14 Drinks/ Low 39 7.7 0.56 (0.28,1.10) 0.091 
Day Medium 29 10.3 

High 28 3.6 

> 4 Drinks/Day Low 2 50.0 0.08 (0.00,83.59) 0.480 
Medium 4 0.0 
High 2 0.0 

::: ~ ·nt6*"1:Pauioiy:Sunifuai.Y?Staiistiti ,., AhaJysis·R.~t5 ·tor=.r.<>gi <t~: I>i;Dil :+ t> 
· ·. '··'.·:::· ... -... ---- - . . . ·-· ·:::.. . ··. . -_ 

.. ~•:· :.:·: ~o;X:f +.i ~<; .. " ?; ·· . Adj~=:~:;~:;~¥ ·:~:··· !!!~vaiue< 
0-1 Drinks/ Low 221 7.2 1.17 (0.99,1.39) 0.070 
Day Medium 214 7.9 

> 1-4 Drinks/ 
Day 

>4 Drinks/ 
Day 

High 238 . 15.l 

Low 
Medium 
High 

Low 
Medium 
High 

57 
70 
44 

6 
3 
6 

8.8 
7.1 
6.8 

16.7 
33.0 

0.0 

H-2-31 

0.73 (0.48,1.10) 0.131 

0.55 (0.20,1.51) 0.250 



Table H-2-12. (Continued) 
Interaction Table for SCL-90-R Global Severity Index 

·:j!J[:•;1•:jjijli[j:iJ:.1.~~:,-:~t;:~~i~P:·i~~·~~·.~~~::,::::::·:··::: A~~~!~~r·~~:::cc~.:;;:~;;:~.:iJ> 
ili~hi~· ·.:.:-_< .·····:·;:'.:·:· ~·:::r ·:> .. \ .... ·:~ .. .. · .: ·::·.~;! .... · \: .... Adj~;:;~;~;: Risk . .. . -_:· • .~v~~ :rn:ir:;•:;e 

0-1 Drinks/ Low 225 7.6 1.16 (l.00,1.35) 0.049 
Day Medium 216 7.4 

High 232 15.5 

> 1-4 Drinks/ Low 
Day Medium 

High 

> 4 Drinks/Day Low 
Medium 
High 

58 8.6 
67 9.0 
46 4.4 

5 0.0 
4 50.0 
6 0.0 

0.77 (0.55,1.08) 0 .133 

0.78 (0.38,1.59) 0.494 

f ... >.:: ..• : .. :::.r::.::-"::·::.::·:~~::~<>D.i~>~~rn: ~cilJiAN.Ps•. :·•·- Q.~·n~gXiN.:· .: \m.Tosriaj :-··· ··· ···•·--· .·· 
···· ·_ :t . ::::·:::>: .- .. j(~*1 ::Dio~;;by-Ou.-re1r.tTOta1 .JlouselJ.old:IiiAAme: _. T~ble··tp17)<•>X ····· 

.:; ... : .• : ... :.=:·.:· .. @~:··1>1~1:·~~:!s~~fu~~ !~~~····:!--!!l:!rn_:- i~;•~'.!~tj.~or: ~~:.<cJJ!eni-·• ~oxni +.::_-1)· 

: . < .. W<- . . - .• ...•.. ! ... : .. ·.: .. : ... : .... · .. ·.· .. •.•:•.:_ ... :_·._ ... ·: :·:t;~#tf :+:: .•. ::::·:=:•:!\:.' · .. :::: .···· .. ·.• .. · ... :··.· ... ··.··.· ... •:: ... ·.• ... • .. · .. ·-···p·······:·· . . :erce.B.·_·• .. :.· .. ·.•• .•• ~nt .•. ·· ..• ·.·:t• < ::-. .: .......... _:A ... ·. ~jmt.-:.-·.:.·.:····.········(95··-.·~.-_·· ··_'f.· .. ··.·.tilii.·.··c · · .• · ..••. lt_i •.. · .. ··_.:_<b-~. ·~:·!ut•• •( ... :: .... \\: ·••·· ...: .. • StriltfuriHio' tDfoxm•• :r ···· • ·n .• :: : · . • / 70 , ·.·.· • P..v~Je ·• . 
~$55,000 Low 106 15.1 0.96 (0.82, 1.12) 0.596 

Medium 121 14.1 
High 170 13.5 

>$55,000 Low 182 3.3 1.48 (l.15,1.89) 0.002 
Medium 166 4.2 
High 114 13.2 

H-2-32 



Table H-2-12. (Continued) 
Interaction Table for SCL-90-R Global Severity Index 

. !·\_.-·,:;::_::, ,.. :~) M:oiiEl>6:J:R.\Ncu,HANhsiC 'CUR.iiEN.rnioXIN· •• :ADJiismD ·-·••-'::: \?r :·:· 
:::::,, .·· •·· t{•' (c~·J)ioxm•hy..Curr~it·,J~&;ho1 Use: · Tab1~ :ji±t7.> " ·. r ·' · _-;::::_:!O:::?:: 

~t~1£~~~11:r:m~~';:<c,7'*~+1) 
::s&atum:·tii:i.>: •:·· .<moti11", .-.'.:·':• .. , ..•.. , .• ,n••·· m:11. :r: ·:::: .,,, · (95%.:~~I~)li ::•.:: · , ... :>~Y:1:l1ne , 

0-1 Drinks/ Low 224 7.6 1.10 (0.93,1.29) 0.257 
Day Medium 216 7.4 

High 232 15.5 

> 1-4 Drinks/ Low 58 8.6 0.73 (0.51,1.03) 0.071 
Day Medium 67 9.0 

High 46 4.4 

> 4 Drinks/Day Low 5 0.0 0.76 (0.38,1.55) 0.450 
Medium 4 50.0 
High 6 0.0 

~.,~ioxufC.~t~~rt- !~!P,m_ •.• _'.arr_ ..•.. :.: .. ' ·Stat~cs ·j : : ?: 'A.n~~-Resu1is :1or.:.Log2 (Curreni:DiO.Dn + .1) 
. ··· ·· · ... -- · ··-::········ .. . .. 

·Die· urr.·.oxm~t_ j:} ',_·· .. •:•-•·.•',_·_·, .. ··._.•_:_·.:,_ ' ' ' • P~i}f ,i.:. . Adjusted Ji~~~ Risk · ·' 
Stratum · )• :·:ff.:~ High ;:::f? (95% C~I.)~ : ·•·•· .:- ~Value 

~$55,000 Low 
Medium 
High 

105 
121 

15.2 0.90 (0.76,1.07) 0.250 

>$55,000 Low 
Medium 
High 

170 

182 
166 
114 

14.1 
13.5 

3.3 
4.2 

13.2 

a Relative risk for a twofold increase in initial dioxin. 

b Relative risk for a twofold increase in current dioxin. 

1.38 (l.07' l. 78) 

Note: Model 2: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
Model 4: Low = $ 8.1 ppt; Medium= > 8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = $ 46 ppq; Medium = > 46-128 ppq; High = > 128 ppq. 

H-2-33 

0.014 



Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Table H-2-13. 
Interaction Table for SCL-90-R Positive Symptom Total 

··:···:·:·:·:···:·:;:·:·:·· .· 

ADal~itesUiis ror u>gl:(lnitbd ilioXin) 
Ad;usi;a ·Relative . . ·.· ·. · :::i: . : .• 
Risk (9S~r·CJ.r · · '' p-Viil~:. ·. , 

Low 75 9.3 0.08 (0.01,0.80) 0.032 
Medium 34 0.0 
High 1 0.0 

Low 34 5.9 1.65 (0.92,2.98) 0.094 
Medium 43 16.3 
High 29 17.2 

Low 58 19.0 1.00 (0.78,1.29) 0.999 
Medium 90 10.0 
High 136 15.4 

MODEL::2! RANCH BANDS - INITIAL DIOXJN- ADJUSTED ·:Jt.:: . 
· (Initial:i~XDH>y-:Cuijent T-0tal Ho~ld lncoD1i:' Table 12..,18) ' , , , ) .. 

=::__:';'" ::.:>h.i~DioxiD\~~iy:s•~&aiiSti~} , t· · ~~R~ forUlgi(lniiiarDioxin) · · 
:: •/( ·• ·:< •. haj~{ !:·_:::::., .. _.. ... Pe~~t ((' AdJ~ed'Relative · \i-
·Stratum ·:: ,.,.·=.· : DioiijJJ:\r,: ·mgh ·. · Risk (95% c.1.)a p-Value ,, 

~$55,000 Low 71 16.9 0.95 (0.73,1.25) 0.721 

>$55,000 

Medium 83 14.5 
High 110 15.5 

Low 
Medium 
High 

96 
84 
56 

8.3 
4.8 

16.l 

a Relative risk for a twofold increase in initial dioxin. 

1.25 (0.86,1.82) 

Note: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 

H-2-34 

0.246 



APPENDIX H-3. 

Psychology Analysis Tables 
Occupation Removed from Final Model 

This appendix contains results of exposure analyses after occupation has been removed 
from those final dioxin models {Models 2 through 6) that contained occupation. These 
analyses are performed to investigate the relationship of the dependent variable to dioxin 
without removing any effects due to occupation. The format of these tables closely parallels 
the adjusted panels of Chapter 12 tables. A summary of the tables found in this appendix 
follows. 

H-3-1 12-6 

H-3-2 12-6 

H-3-3 12-7 

H-34 12-8 

H-3-5 12-10 

H-3-6 12-10 

H-3-7 12-11 

H-3-8 12-11 

H-3-9 12-12 

H-3-10 12-13 

H-3-11 12-14 

H-3-12 12-15 

H-3-13 12-16 

H-3-14 12-16 

H-3-15 12-17 

H-3-16 12-18 

H-3-17 12-18 

H-3-18 12-19 

Anxiety 

Anxiety (Occupation Removed, Education Added) 

Other Neuroses 

SCL-90-R Anxiety 

SCL-90-R Hostility 

SCL-90-R Hostility (Occupation Removed, Education Added) 

SCL-90-R Interpersonal Sensitivity 

SCL-90-R Interpersonal Sensitivity (Occupation Removed, 
Education Added) 

SCL-90-R Obsessive-Compulsive Behavior 

SCL-90-R Paranoid Ideation 

SCL-90-R Phobic Anxiety 

SCL-90-R Psychoticism 

SCL-90-R Somatization 

SCL-90-R Somatization (Occupation Removed, Education 
Added) 

SCL-90-R Global Severity Index 

SCL-90-R Positive Symptom Total 

SCL-90-R Positive Symptom Total (Occupation Removed, 
Education Added) 

SCL-90-R Positive Symptom Distress Index 

H-3-1 



·Table H-3-1. 
Analysis of Anxiety 

Occupation Removed from Final Model 

·.·.·.·.·.·.·.·.·.·.· .. · ·.· . • ..... . : .. :-.-. ::: . ... :-:·:· . ·.· . :- ·. . ·.. • ·::=:::::::·::::}·>> .·. •"<. >'.?/ :~:::~: ::::;::: : · ::::~:::· ·.-:· . ·· .. _ . ; . 

516 1.06 (0.88,1.28) 0.521 AGE (p<0.001) 
RACE (p=0.070) 

EMPLOY (p<0.001) 

a Adjusted for percent body fat at the ti.me of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

b Relative risk for a twofold increase in initial dioxin. 

:-···:····· ··· •'-'·:······· ·.·.• · • .. . .. - ·=·:-:;. , . . . ....... .. .... .. .. . .. :-::=· :>::··· . . 

·) ., .. ,.,·'· ... :"·' .. ·'·· ':·:'.':''::::-::/?:::.::::.:: ,/::::·. · .:-:. ... :, : .. , · .. :::::: ... , '''AdJ·"'·R.e18twe''ltisk<''': , .......... , ..... "'"'' ''""·''>""''" ':...:::::::::.,.,.,. .,.,,,,,,.,,,,,,,,,," ,,,,,. ·::,. · '''"". .. ........ . , ' · "" ·"·'·',"·"':::: · 
::J>(oXhi ":~a•~t.cy, ·;:: <::::..:::~: ::::.'!.:1;._:·:. ; >, <~~c•~)~,'f:,:·'..: ,-ik~1il~t.>ir:,, ::: ·::t~~iie·R~~~:,:x .. ·: \':):"'· 
Comparison 

Background RH 

Low RH 

High RH 

Low plus High RH 

1,044 

364 

255 

257 

512 

1.03 (0. 72, 1.48) 0.855 

0.89 (0.59,1.34) 0.563 

1.26 (0.88, 1.81) 0.199 

0 .97 (0.72,1.31) 0.840 

a Relative risk and confidence interval relative to Comparisons. 

RACE (p=0.245) 
INC (p<0.001) 

MARITAL (p=0.078) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

Note: RH =Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 

H-3-2 



4 887 

5 887 

886 

Table H-3-1. (Continued) 
Analysis of Anxiety 

Occupation Removed from Final Model 

1.14 (1.01,1.29) 

1.13 (1.01,1.26) 

1.10 (0.98,1.24) 

0.037 

0.029 

0.104 

RACE (p=0.089) 
EMPWY (p=0.051) 

MARITAL (p=0.055) 

RACE (p=0.094) 
EMPLOY (p=0.049) 
MARITAL (p=0.057) 

RACE (p=0.111) 
EMPLOY (p=0.049) 
MARITAL (p=0.063) 

a Model 4 : Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 
Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Relative risk for a twofold increase in current dioxin. 

c Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 
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Table H-3-2. . 
Analysis of Anxiety 

Occupation Removed from and Education Added to Final Model 

4 887 1.08 (0.94,1.22) 0.276 RACE (p=0.072) 

5 887 1.07 (0.96,1.20) 

886 1.04 (0.92,1.18) 

a Model 4 : Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 

0.219 

0.494 

EDUC (p <0.001) 
EMPLOY (p=0.071) 
MARITAL (p=0.078) 

RACE (p=0.075) 
EDUC (p<0.001) 

EMPLOY (p=0.069) 
MARITAL (p=0.080) 

RACE (p=0.091) 
EDUC (p<0.001) 

EMPLOY (p=0.068) 
MARITAL (p=0.089) 

Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Relative risk for a twofold increase in current dioxin. 

c Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 
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Table H-3-3. 
Analysis of Other Neuroses 

Occupation Removed from Final Model 

: ...... :>.:::._ ·:\,, _',::::::r>'·'' ,_; ,;}Adj. ,,R~latiyeRisk.i,· ··· ..... ,7: ,<:> 
· Jli9mica~' -8< ·].fa1 ·.+·· '(95~=,:<;~~)~ { .p--ya1~: ::_::: .. ::: 
Comparison 

Background RH 

Low RH 

High RH 

Low plus High RH 

1,022 

352 

247 

248 

495 

1.02 (0.77,1.37)** 0.871 ** 

1.30 (0.95,1.79)** 0.101** 

1.25 (0.91,1.73)** 0.093** 

1.28 (0.99,1.66)** 0.063** 

a Relative risk and confidence interval relative to Comparisons. 

DXCAT*DRKYR (p=0.017) 
DXCAT*EDUC (p<0.001) 

DXCAT*INC (p=0.012) 
DXCAT*COMBDAYS (p=0.036) 

EMPLOY (p=0.176) 
MARITAL (p<0.001) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

** Categoriz.ed dioxin-by-covariate interactions (p ~0.05); adjusted relative risk, confidence interval, and p­
value derived from a model fitted after deletion of these interactions; refer to Appendix Table H-4-1 for 
further analysis of these interactions. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ IO ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin >IO ppt, IO ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin >IO ppt, Initial Dioxin > 143 ppt. 
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4 

5 

Table H-3-3. (Continued) 
Analysis of Other Neuroses 

Occupation Removed from Final Model 

858 1.05 (0.95,1.16)** 0.372** CURR*DRKYR (p=0.031) 

858 1.06 (0.97,1.16)** 

857 1.00 (0.91,1.11)** 

0.193** 

0 .921** 

EDUC (p<0.001) 
EMPLOY (p=0.043) 
MARITAL (p=0.001) 
PARENT (p=0.039) 

CURR*DRKYR (p=0.010) 
EDUC (p<0.001) 

EMPLOY (p=0.039) 
MARITAL (p=0.001) 
PARENT (p=0.043) 

CURR*DRKYR (p=0.011) 
EDUC (p<0.001) 

EMPLOY (p=0.030) 
MARITAL (p=0.001) 
PARENT (p=0.023) 

a Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 
Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Relative risk for a twofold increase in current dioxin. 

c Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 

** Log2 (current dioxin + !)-by-covariate interaction (p~0.05); adjusted relative risk, confidence interval, and 
p-value derived after deletion of this interaction; refer to Appendix Table H-4-1 for further analysis of this 
interaction. 
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Table H-3-4. 
Analysis of SCL-90-R Anxiety 

Occupation Removed from Final Model 

r /=·:·· =·= = :_::=:=·==:•_._::=:_·=.•·::·"=1.·.•A·.·.·~:d!=_•.·.·,i:.:;._._:R·. · ==:L_·.···_ .. i_. ·:e:·:_• •. ~.:-·::.:_ .. :_!! _·: .• ~(- ;9,;.~.·~:.·:···=··:_c·_ ;· __ ••~.::1:•:~_·.:J·.••_;r_:_.:;_ ;; .• ::_:_:.·.••·· .• r,or_=;:_:-_~.-.• .•..•. • ... =: .. :d~~-·.=~-~-·ue;~ •• :_ .. •_:_ .•. :_.···. :~xi~?:\ :: .. + .. •.::: .. _:_.c L.:··· v ·ana··. -~.· • 1••·e·:_.:_:R>e't:J~~ •.•·.=·. =·· :\·t"~t\ '.I QDHl' =.l.UIUI. ...,7c. - r 'l"AI Y : .. /: v uun~ 
500 1.06 (0.83,1.34)** 0.652** INIT*ALC (p=0.023) 

ORK.YR (p=0.018) 
EDUC (p=0.086) 

INC (p=0.007) 
MARITAL (p=0.046) 

COMBDAYS (p=0.131) 

a Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks• column. 

b Relative risk for a twofold increase in initial dioxin. 

** Log2 (initial dioxin)-by-covariate interaction (0.01 < p:::;0.05); adjusted relative risk, confidence interval, and 
p-value derived from a model fitted after deletion of this interaction; refer to Appendix Table H-4-2 for 
further analysis of this interaction. 

:•Adj. :B.e1atj-v~ . Illik:: 
.Dioxin Category/ >;::':/ n · =··=· ·:.·. . (95%. CJ.)~ ) . p;.:Value · 

Comparison 1,031 

Background RH 359 1.18 (0.68,2.06) 0.566 

Low RH 249 1.32 (0.74,2.34) 0.345 

High RH 251 1.89 (1.16,3.08) 0.010 

Low plus High RH 500 1.62 (1.07 ,2.46) 0.022 

a Relative risk and confidence interval relative to Comparisons. 

ORK.YR (p=0.011) 
INC (p <0.001) 

EMPLOY (p=0.236) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin :::; IO ppt. 
Background (Ranch Hand): Current Dioxin :::; 10 ppt. 
Low (Ranch Hand): Current Dioxin >IO ppt, IO ppt < Initial Dioxin :::; 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table H-3-5. 
Analysis of SCL-90-R Hostility 

Occupation Removed from Final Model 

"'t':'::, :': ,, ,, ... ,, . · ·.: .. · ·.=:: .. :.··: · :Adj~ ·iaafu.e .rusk ...... :·· ''':·:'. :· ... · '·:, :t'' t ::::: ::,.:' : •••:: :: (':tr::, , "''' :::: ::' :.: : .. 
·.Di· . . . , ... , ... ,.,/(\~::.:::,.,., ... ,.,,:;., ... ,.,., ... , ........... , · · · · · · · · · ("'l!.m c L)iab · ·· · "'°1 · .... ,,,,,,,, .,. •.·.·•.:.·:.'c:.• ::an· ·'°'' .. ~a·.·t·:e''.'.'',:.··.,R.· ~-£-:..''' '. ::,,,.,,,,,., '' · ,,, .. ,.,.·. ,,, · ... ~oxuf~t~ocy>:::::::'' ·_. .. •.>n .'.-.· .. ·. : . ·. -.i;;,70' • · · ... · ·. · p-,,..,8Jue ,. ::?:: i:<'>• ,, ,, ~... ""'°'11.n1o~ <:::.·:''•'"''"° 

Comparison 1,031 ALC (p=0.015) 
DRKYR (p<0.001) 

Background RH 359 1.41 (0.78,2.55) 0 .261 INC (p<0.001) 

Low RH 249 1.08 (0.55,2.15) 0.819 

High RH 251 1.84 (1.07,3.18) 0.027 

Low plus High RH 500 1.49 (0.93 ,2.40) 0.098 

a Relative risk and confidence interval relative to Comparisons. 
b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

Note: RH =Ranch Hand. 
Comparison: Current Dioxin :::.; IO ppt. 
Background (Ranch Hand): Current Dioxin :::.; 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin :::.; 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 

·. '·:·•·, , •••. ,,::..-: :':_ .,.,., .. :,):,:.· '::::::~1Y.siS:~~.~~f~?.-<Q~~t ~()xi! :+::!t :::.:,: r ::::::-·•·•··· •t>,: 

;~::~~; ',;;:wJ11lll1ili~=~=tit,tlTh~~=~t:': iif ;;;112 :z:;~~,~!JL .. lijl< · ~l:' ·· 
4 870 1.13 (0.93;1.37) 0.222 AGE (p=0.030) 

5 870 1.14 (0.96, 1.35) 

869 1.09 (0.91 ,1.31) 

a Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 

0.133 

0.359 

DRKYR (p<0.001) 
EDUC (p<0.001) 

EMPLOY (p=0.094) 

AGE (p=0.031) 
DRKYR (p < 0.001) 
EDUC (p <0.001) 

EMPLOY (p=0.090) 

AGE (p=0.022) 
DRKYR (p<0.001) 
EDUC (p<0.001) 

EMPLOY (p=0.077) 

Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Relative risk for a twofold increase in current dioxin. 
c Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 
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Table H-3-6. 
Analysis of SCL-90-R Hostility 

Occupation Removed from and Education Added to Final Model 

===· .• :::a) MODEL~~ }RANCB:.HANDs:ANDC<>:MPARISON$BYDIOXINJJATEGOR\1 . .:; AD.JlJSTED > 

;~~i:¢;iij~~.:·::: :::·::.::·•·:::,,.:·:=.:::;1;:.:•':::··=:•::!•:1~~{;:~a,j~k·'•·= ... ··t~!! ••'.••:=•·····:c;.:"_i,~(::· ······•·!· · .··:: eova2i~:~~i~·········· ··=.·:::=·.; __ ;:·.: .. •·:·}:·< 

Comparison 

Background RH 

Low RH 

High RH 

Low plus High RH 

1,031 

359 

249 

251 

500 

1.45 (0.80,2.63) 0.219 

1.05 (0.53,2.09) 0.888 

1.74 (1.01 ,3.02) 0.046 

1.43 (0.89,2.30) 0.144 

a Relative risk and confidence interval relative to Comparisons. 

ALC (p=0.015) 
DRKYR (p<0.001) 
EDUC (p=0.082) 

INC (p=0.004) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ::;; 10 ppt. 
Background (Ranch Hand): Current Dioxin ::;; 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ::;; 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table H-3-7. 
Analysis of SCL-90-R Interpersonal Sensitivity 

Occupation Removed from Final Model 

1.;>@ij:J;:;t\,;:,:::::::· .· .''::'. !'@\~) :MOJ.l~,:2{ ::=:~¢H:~-=~'~·D10JqN·~·:AiiJvSTED {•:·:!i:~%!ff{:_•:,_!•!:!,}:;:··'::,:i.: 

.:

i.•_,'.:·.:_.;_,·:_.:.';,_:•., ..• :,•.··:•.• •.. '• •..• :•.'. .•.. :• ..• • •.• ·.· ._.:·.:•_ .• '_:·.•.'-_.'~_,;···,.:': .•.. ·_i _.::• .• _·.·,·.·.·: ... '.._ .... ·· ... •• ... '·,·.·.· ... '·,_ •. ·.· .. •:;•.:····':·.!· ..• ·.·.'.·_ .• : ••• '.· ..• ::_.''_· ..• · ·:_:·::. __ ,._,•.•.:_,•·.,•· .. ,·_,,, •. _ . .. · .. ::,.· •..• ~.·-_·1···~.'•.·,·_',·,J.·····: .•• R:.·•_!/_!!i:e•·.[.I~Ji.:.:!.•~:: __ ,: __ ,.,: ... ::n_.:,• .. ·_:·_!!i .. :_[.:_:.~J_L_::1:::·. •.,: .• _:'•i.(~··9·:-,~.:_:·i,,,:'_••.:.._; ,_·.: .. _.·'::_ .. •· ... •=_,C~,•-.·_:_::···•. _,·.;:•'•l···~.·.~.-.•.•.:)•:•besut.;···:.•,.• .• : .• :·.'.•.' ... •• .... ·_·:·'.·.······:·:·: .. •· ...• .. ~/!:i:iF~ .•. ·.,···.·.·_,•·,',: .. ·.·._: •. ' __ ,;~_··~·······:·.·.·V:·.·,:._•.(1Diti81_:.•_:···,_~_•·.•.••.'.,·.··u·:~··e: ~:' .. . ··.•'••~9P.#>(:i::":;•[ ',:·::::!:::,+-.!:. ?:•::::·•'•::·:::=·•:••'':::·=::·'·•<:::····· ·•=. : 
u "'v,, :uu ..... -~ ~7£ _ ... ::,··· ., _ </. ·•·,:·•···::.u.:::.:::.:::::·.,::co;~ria~:·'&~~~··=•> .,, 

500 0.99 (0.79,1.24) 0.935 DRKYR (p=0.009) 
EDUC (p=0.126) 

INC (p=0.025) 
MARITAL (p=0.011) 
PARENT (p=0.017) 

a Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

b Relative risk for a twofold increase in initial dioxin. 

··::::···.:.··. ··.· ·::::.·.::::;:.:.;._;: . .. ..-:.: .: - :·:·. . ·.::_.:·:;::-·'.. -;-. '.·'.-:.····.. ..:::;::;_::;::::::;.-:·:· 

··~~~i;~ateg~~'.i•••• .... ·.·:::·•··'· .. :~;;;.:ii:::-•::.:•••:·:•:::'::G:~i:~~lUil0•::.:•-'::·,•:P-:~~~e:: .••·'•• •.• ... :.••.'.•••••:;•;• .. ;;······•·•=·, .~.;;fu,ate:·:R!~ib .. ·•·•••••:•••:•:•::•·····•·•·•••······· 
Comparison 

Background RH 

Low RH 

High RH 

Low plus High RH 

1,031 

359 

249 

251 

500 

1.10 (0.70,1.74) 0.672 

1.10 (0.67,1.81) 0.703 

1.48 (0.96,2.28) 0.075 

1.30 (0.91,1.87) 0.152 

a Relative risk and confidence interval relative to Comparisons. 

DRKYR (p=0.032) 
INC (p<0.001) 

MARITAL (p=0.125) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand) : Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table H-3-8. 
Analysis of SCL-90-R Interpersonal Sensitivity 

Occupation Removed from and Education Added to Final Model 

i --: ·&> -J.tt0.J>.¥Pi:~!? 'JlA.NQ1UllANDS -~.CO~ARISONS.=BYJ)IOXIN::Ci\_TEGORY'2 :'~ ,_-

- , ::-:-,}: ,,,. ::::;:::.-_; ::t ,:t·) '·=·:} ;/':.-.~dj/~el3ti~~: :Risk::i: =-·· :·:::: :::;,:r ·-_::. -' -,., .,,_-/ .. ---·-· 
::Dioxin:c~ug~fY'f ->- ,,-,, ·>n=.ix=/ ·:'' r: '(9S%\~iL)m ::: --= ;p..vai~··;:'·::.·:::.'.)' 2 , ;,,:eov~~e R.~ii-~ J- . ·t;i.~1)i -
Comparison 1,031 

Background RH 359 1.13 (0.72,1.79) 0.598 

Low RH 249 1.08 (0.66,1.77) 0.767 

High RH 251 1.41 (0.91,2.17) 0.121 

Low plus High RH 500 1.25 (0.87,1.80) 0.220 

a Relative risk and confidence interval relative to Comparisons. 

DRKYR (p=0.046) 
EDUC (p=0.047) 
INC (p<0.001) 

MARITAL (p=0.116) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table H-3-9. 
Analysis of SCL-90-R Obsessive-Compulsive Behavior 

Occupation Removed from Final Model 

:·:·::::: .::::::·._:::._-_j_,.,/::::=:··:}:,/ :. · · .. ::._::::ij·:::-!.!l/!l!lj::.:j!j:): :: A'aiy~ :~~·::~~f=i~l~:~''J)joifu)~_:- ·' ,. · .:;;.:·:t:·:::O::ii,: : ?='" 

j,'t@:}::il)) f::,: '/''tA4j~':Reblify~:=:~1t::(9S$ =.c~t)b·:: .. ·:rt:.::: ; =p-V~ :,::: · ·, :":.;,., ,;::::,, /' · Covarijl~·•'R~nfarks • •· = 
500 1.12 (0.90,1.39)** 0.313** INIT*INC (p=0.039) 

ALC (p=0.046) 
DRKYR (p=0.002) 

COMBDAYS (p=0.016) 

a Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column .. 

b Relative risk for a twofold increase in initial dioxin. 

** Log2 (initial dioxin)-by-<:ovariate interaction (0.01 <p :s;0.05); adjusted relative risk, confidence interval, and 
p-value derived from a model fitted after deletion of this interaction; refer to Appendix Table H-4-3 for 
further analysis of this interaction. 

==:: ·:~J:ijpp~=:3t=:=:~(jif.~S.··~PP~~Q~§=~°¥\))IQ~QATEGQRsi fi~.!",u{ 
·· :, ::=:_:==,::::-- .... ,,, · ::.·.-... · .. ·.· .. ·.· .. · . · ,Aaj)-itt4a~;~~k_ <>:, ... ,.·.::i.:. =: :>:==,=> :, :/··<:·.·.···· .. · ... ·.··········.>=·=· 
::mri.~=-p~rirj. .: )\ ~ :::::::::. :::: },::,?(9S%·C jL)al). ? :-: (>.:valile·•·)C :,: ( ·=·• Co;arlat~::·It~~ = -· 
Comparison 

Background RH 

Low RH 

High RH 

Low plus High RH 

1,031 

359 

249 

251 

500 

1.59 (1.05,2.40) 

0.99 (0.60,1.64) 

1.43 (0.92,2.22) 

1.21 (0.84,1.75) 

0 .027 

0.968 

0.113 

0.299 

a Relative risk and confidence interval relative to Comparisons. 

DRKYR (p=0.005) 
INC (p<0.001) 

EMPLOY (p=0.108) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin :s; 10 ppt. 
Background (Ranch Hand): Current Dioxin :s; 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin :s; 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table H-3-10. 
Analysis of SCL-90-R Paranoid Ideation 
Occupation Removed from Final Model 

Comparison 1,031 

Background RH 

Low RH 

High RH 

Low plus High RH 

359 

249 

251 

500 

1.88 (1.09,3.24)** 0.023** 

1.27 (0.66,2.44)** 0.465** 

1.83 (l.06,3.18)** 0.031 ** 

1.57 (0.98,2.52)** 0.059** 

a Relative risk and confidence interval relative to Comparisons. 

DXCAT*MARITAL (p=0.033) 
RACE (p=0.048) 

DRKYR (p <0.001) 
INC (p <0.001) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

** Categorized dioxin-by-<:<>variate interaction (0.01 <p:s;;0.05); adjusted relative risk, confidence interval, and 
p-value derived from a model fitted after deletion of this interaction; refer to Appendix Table H-4-4 for 
further analysis of this interaction. 

Note: RH= Ranch Hand. 
Comparison: Current Dioxin :s;; 10 ppt. 
Background (Ranch Hand): Current Dioxin :s;; 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin :s;; 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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4 

5 

Table H-3-10. (Continued) 
Analysis of SCL-90-R Paranoid Ideation 
Occupation Removed from Final Model 

·. ·=rn:v:-···--" ·:,,··-::·:::i,:::·- AnalysisR~ :r~~wgz·'<c~eni"~~ -+ -i> · . :··"i.'1·:·:,::~•-·· 
AdJ''''RehltiV~· Risk·.·'. . ···:':. ::.,:,:::'>:':-··:·· .,,,::'::::.:::::::: .... · ... ··' · .. , '·:'.:':,:::;::·: :'·· · · 

859 

859 

858 

.·.· ·.-:;:(;~~ ·¢fr.)_~ ··.··.,- __ '. :.!:·:PSy~(ie ··. ·:-····.:~6rariate -RemarkS/ ;::::/ .. 
0.98 (0.81 , 1.18)** 0.819** 

1.01 (0.86,1.18)** 0.943** 

0.98 (0.82, 1.16)** 0.790** 

CURR*MARITAL (p=0.016) 
CURR*COMBDAYS (p<0.001) 

DRKYR (p<0.001) 
EDUC (p=0.270) 
INC (p=0.002) 

CURR*MARITAL (p=0.016) 
CURR*COMBDAYS (p=0.001) 

DRKYR (p=0.001) 
EDUC (p=0.298) 
INC (p=0.003) 

CURR*MARITAL (p=0.014) 
CURR*COMBDAYS (p=0.001) 

DRKYR (p=0.001) 
EDUC (p=0.288) 
INC (p=0.002) 

a Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 
Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Relative risk for a twofold increase in current dioxin. 

c Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 

** Log2 (current dioxin + 1)-by-covariate interactions (p:S:0.05); adjusted relative risk, confidence interval, 
and p-value derived after deletion of these interactions; refer to Appendix Table H-4-4 for further analysis 
of these interactions. 
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Table H-3-11. 
Analysis of SCL-90-R Phobic Anxiety 

Occupation Removed from Final Model 

··· ·•·:··: /•·•.:Jf< '.C·.··· ·:t>• ·ff :ifr!Atlj~···ReJative·RiSk . ::.: ·z(·.••. ·.·:-:-:· . .;:;.-.. :-·-·.· 

':)>iox!n·.pa&g~ry · ·/·.·?n•\t ::·:.::·\(9~%t~i.)ab \'''!i:ltY~~. 
:::::'.:::··::.:-;-; .. ·.·.·· 

.c. . . bti.~ate·.:it~b •:o :• •/ 

Comparison 

Background RH 

Low RH 

High RH 

Low plus High RH 

1,031 

359 

249 

251 

500 

1.34 (0.83,2.16) 

0. 78 (0.44, 1.39) 

1.11 (0.69,1.79) 

0.96 (0.64,1.44) 

0.229 

0.398 

0.659 

0.848 

a Relative risk and confidence interval relative to Comparisons. 

AGE (p=0.004) 
DRKYR (p=0.092) 
EDUC (p<0.001) 

INC (p <0.001) 
EMPLOY (p=0.014) 
PARENT (p=0.039) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. · 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 

4 870 1.06 (0.90,1.26) 0.494 ORK.YR (p=0.078) 

5 870 1.06 (0.91,1.22) 

869 1.01 (0.86,1.18) 

a Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 

0.455 

0.914 

EDUC (p <0.001) 
EMPLOY (p=0.006) 
MARITAL (p=0.045) 

ORK.YR (p=0.080) 
EDUC (p<0.001) 

EMPLOY (p=0.006) 
MARITAL (p=0.046) 

ORK.YR (p=0.094) 
EDUC (p <0.001) 

EMPLOY (p=0.006) 
MARITAL (p=0.056) 

Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Relative risk for a twofold increase in current dioxin. 

c Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 
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Table H-3-12. 
Analysis of SCL-90-R Psychoticism 

Occupation Removed from Final Model 

Comparison 

Background RH 

Low RH 

High RH 

Low plus High RH 

1,031 

359 

249 

251 

500 

1.27 (0.82,1.98)** 0.287** 

0.89 (0.52,1.52)** 0.670** 

1.26 (0.79,2.02)** 0.325** 

1.08 (0.73,1.58)** 0.699** 

a Relative risk and confidence interval relative to Comparisons. 

CURR*ALC (p=0.022) 
AGE (p=0.327) 

RACE (p=0.016) 
DRKYR (p=0.016) 

INC (p<0.001) 
EMPLOY (p=0.186) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

** Categorized dioxin-by-rovariate interaction (0.01 <p~0.05); adjusted relative risk, confidence interval, and 
p-value derived from a model fitted after deletion of this interaction; refer to Appendix Table H-4-5 for 
further analysis of this interaction. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table H-3-12. (Continued) 
Analysis of SCL-90-R Psychoticism 

Occupation Removed from Final Model 

, .. . '. .. ,., .. ··: . ·::·::. ··. ·Analy~is Results for Logz (Cmrent Dioxin+ ·.ii. :_·.: · . _,, . 

..•.... , .. ,,, .. ,.. :···· ··: .. ·.:·.···n:·._ ... ': . ,· ·.· : · .. ··.· ·:_A __ dJ.;~_·.' .. t:!' ~C<'·.:I~.·-)··RiS.''_.b··.··.··'_l·•_'·.'_·1c_·.:.;:: ··._:. ·~ ;_:·. '·: ~V·. :.::•u· .. e:· :·. .· ,:_::•.O:':\'r.::, ... ; , __ , •. _.''.···_., •. _.': __ ,._,•_,'".:,,·.·.:_,··_·.:,'""''_.:_:_:·_~.'_;:_,f~ij_',.·_ ... ·R.,em.\,)'{:~. (-",;··.·.· .. '.•'.,·_·.,._'.· .... ,'.',·.'· \ :''M6de1~•::;: : .. :!!::' .._7~CN r u ,., } : ·ii[ _,,_,. ... u: . u ·Nt 

4 859 1.02 (0.87,1.20) 0.778 

5 859 1.04 (0.90,1.19) 0 .626 

858 1.01 (0.87,1.17) 0.929 

a Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 

ALC {p=0.246) 
DRKYR {p=0.026) 

INC {p=0.001) 
EMPLOY {p=0.157) 

ALC {p=0.251) 
DRKYR {p=0.026) 

INC {p=0.002) 
EMPLOY {p=0.149) 

DRKYR {p=0.008) 
INC {p=0.002) 

EMPLOY {p=0.178) 

Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Relative risk for a twofold increase in current dioxin. 

c Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 
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Table H-3-13. 
Analysis of SCL-90-R Somatization 

Occupation Removed from Final Model 

::-:·:·: .::-···.· ·.·.-.·: ... ··.::···· 

:•Pf1>xin ca~~~•;:[[··············· ·······:ii ... ::;::1:1:1::jl·=~:~~~~;~ ... ~vaJue· .. : .•.... ··•.;,. •..• :••················ ·······•:•••:~o~ariate···Remarb 
Comparison 

Background RH 

Low RH 

High RH 

Low plus High RH 

1,031 

359 

249 

251 

500 

1.47 (0.93,2.32) 0 .099 

1.28 (0. 77 ,2.13) 0.347 

1.65 (1.05,2.59) 0.029 

1.47 (1.01,2.15) 0 .043 

a Relative risk and confidence interval relative to Comparisons. 

DRKYR (p=0.077) 
INC (p<0.001) 

EMPLOY (p=0.097) 
MARITAL (p=0.141) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks " column. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin :::;; 10 ppt. 
Background (Ranch Hand): Current Dioxin :::;; 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin :::;; 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table H-3-14. 
Analysis of SCL-90-R Somatization 

Occupation Removed from and Education Added to Final Model 

,,f:::, '=\t ,. ::;:::.::"'·::: .::" :' =i}Adj~ :~~~V.t:Risk'i})::· ·}/ : :':,\ :+' .·, : > .. )···:·· '"' · ·· t:· 
:DiO:rlD .ta~~..Y :: } n ,: ;:::·=: (9~% :(;~LJ~ \\p-Vafoe ·<; ·:.,:.· .,,: ;::Covanate ·lt~arkSO: 
Comparison 1,031 

Background RH 359 

Low RH 249 

High RH 251 

Low plus High RH 500 

1.51 (0.96,2.39) 

1.24 (0. 74,2.07) 

1.55 (0.99,2.45) 

1.41 (0.96,2.06) 

0.077 

0.408 

0.056 

0.076 

a Relative risk and confidence interval relative to Comparisons. 

DRKYR (p=0.111) 
EDUC (p=0.015) 
INC (p < 0.001) 

EMPLOY (p=0.083) 
MARITAL (p=0.124) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table H-3-15. 
Analysis of SCL-90-R Global Severity Index 

Occupation Removed from Final Model 

Comparison 1,031 DRKYR (p=0.006) 
EDUC (p=0.003) 

Background RH 359 1.34 (0.83,2.14) 0.228 INC (p<0.001) 
EMPLOY (p=0.248) 

Low RH 249 1.13 (0.67' 1.90) 0.640 MARITAL (p=0.004) 

High RH 251 1.57 (l.01,2.46) 0.047 

Low plus High RH 500 1.37 (0.94,1.99) 0.105 

a Relative risk and confidence interval relative to Comparisons. 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

Note: RH = Ranch Hand. 
Comparison: CUrrent Dioxin ~ 10 ppt. 
Background (Ranch Hand): CUrrent Dioxin ~ 10 ppt. 
Low (Ranch Hand): CUrrent Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): CUrrent Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table H-3-16. 
Analysis of SCL-90-R Positive Symptom Total 

Occupation Removed from Final Model 

.... . . .. ..... . . 

.. :• .• /i:j·/·· 0.:: i :.:~) :Mfl.t'tF;t.:~;.· .. ~¢lfl~•··::~J?~9~: : · .. o::~J)Jl1$~:-. •••·••-•·:•. ·· .... ·· .:::·\ .:<······· 

500 1.04 (0.84, 1.29)** 0.698** INIT*INC (p=0.036) 
ALC (p=0.051) 

DRKYR (p=0.002) 
EDUC (p=0.090) 

MARITAL (p =0.005) 
PARENT (p=0.081) 

a Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

b Relative risk for a twofold increase in initial dioxin. 

** Log2 (initial dioxin)-by-covariate interaction (0.01 <p ~0.05); adjusted relative risk, confidence interval, and 
p-value derived from a model fitted after deletion of this interaction; refer to Appendix Table H-4-6 for 
further analysis of this interaction. 

::f .. :b)i\{c)~~ .~:•·•·~~--~$~(±<.)it}>Alfi$Q~s :~¥ ·i:>l!?~CtJA.~<ioR.¥ ;@ ~.JiJ~ /·••· 
· > >t <> :: .. ::.::: ::: .. · Ad~ R:el~•e:·•• Jiisk·: ····.· ·· .. < · :::.::.·: ···:-:.·· .. · : .:.>• ·· 
:ffit)xili: (::at~~~ -·:. · .t/'ri.?• ::. / ~;~r;;¢~)~:t/' oi:~~~~~ :i u: ·•·•• > :: ':ct>v~~iPlibri~~>·•.••·: .. ·.·.· .· 
Comparison 1,031 

Background RH 359 1.19 (0.77,1.84) 0.433 

Low RH 249 1.13 (0.70,1.82) 0.616 

High RH 251 1.47 (0.97 ,2.25) 0.072 

Low plus High RH 500 1.31 (0.92,1.86) 0.133 

a Relative risk and confidence interval relative to Comparisons. 

DRKYR (p=0.003) 
INC (p<0.001) 

EMPLOY (p=0.179) 
MARITAL (p=0.017) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table H-3-17. 
Analysis of SCL-90-R Positive Symptom Total 

Occupation Removed from and Education Added to Final Model 

Comparison 1,031 DRKYR (p=0.006) 

Background RH 359 1.23 (0.79,1.90) 0 .363 

Low RH 249 1.11 (0.69,1.78) 0.678 

High RH 251 1.40 (0.91,2.14) 0.126 

Low plus High RH 500 1.31 (0.92, 1.86) 0.202 

a Relative risk and confidence interval relative to Comparisons. 

EDUC (p=0.028) 
INC (p<0.001) 

EMPLOY (p=0.157) 
MARITAL (p=0.015) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ::;; 10 ppt. 
Background (Ranch Hand): Current Dioxin ::;; 10 ppt. 
Low ·(Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ::;; 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table H-3-18. 
Analysis of SCL-90-R Positive Symptom Distress Index 

Occupation Removed from Final Model 

Comparison 1,046 

Background RH 366 0.94 (0.57,1.55) 0.800 

Low RH 255 1.06 (0.63,1.79) 0 .819 

High RH 258 1.21 (0.75 ,1.97) 0.435 

Low plus High RH 513 1.14 (0.77 ,1.69) 0.512 

a Relative risk and confidence interval relative to Comparisons. 

INC (p<0·.001) 
PARENT (p=0.015) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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APPENDIX H-4. 

Interaction Tables for the Psychological Assessment 
Occupation Removed from Final Model 

This appendix contains exposure analyses results of interactions between covariates and 
dioxin after occupation has been removed from those final dioxin models (Models 2 through 
6) that contained occupation. These tables are supplements to tables in Appendix H-3, which 
are main effects results with occuaption removed from the model. Results are presented for 
separate strata of the covariate and include sample sizes, percent abnormal, relative risks, 
confidence intervals, and p-values. Chapter 7, Statistical Methods, provides further details 
on the analytical approaches used in the interaction analyses. The analysis model, covariate 
involved in the interaction, and a reference to the analysis tables in Chapter 12 and Appendix 
H-3 are given in the heading of each subtable. A summary of the interactions described in 
this appendix follows. 

Appen~~-4,_,. _Cbaptef·g :: Appeiidix.u:.3 · .. ,., ·.· · ·· ···· ... ·· · 
Table· : ·· Table '': ? ·. / Table ·• · ·· .··Dependent Varlabl~\;: .:Model 

. -.. : . '.;:::::.:::.::::: "'.'-:.'.:.- '. 

ci>~~~e· 
H-4-1 12-7 H-3-3 Other Neuroses 3 Lifetime Alcohol 

History, Education, 
Current Total 
Household Income, 
Combat Service 

H-4-2 12-8 H-3-4 

H-4-3 12-12 H-3-9 

H-4-4 12-13 H-3-10 

H-4-5 12-15 H-3-12 

H-4-6 12-18 H-3-16 

SCL-90-R Anxiety 

SCL-90-R Obsessive­
Compulsive Behavior 

SCL-90-R Paranoid 
Ideation 

SCL-90-R 
Psychoticism 

SCL-90-R Positive 
Symptom Total 

H-4-1 

4 Lifetime Alcohol 
History 

5 Lifetime Alcohol 
History 

6 Lifetime Alcohol 

2 

2 

3 
4 

5 

6 

3 

2 

History 

Current Alcohol Use 

Current Total 
Household Income 

Current Marital Status 
Current Marital Status, 
Combat Service 
Current Marital Status, 
Combat Service 
Current Marital Status, 
Combat Service 

Current Alcohol Use 

Current Total 
Household Income 



Table H-4-1. 
Interaction Table for Other Neuroses 

Occupation Removed from Final Model 

: _.:~)j\{Q.DEL'3: RAJliciJ :HA:ND.s·:AND-COMPAiUSoNS BY DIOXU'l·CATEGORY(' jAlijUSTEI> 
··: :::.::'.!=:;::: ?{:~··:.:_: · ... (Dioxin ·-~t~()ry~y-Lifetiole:. AJ~hoI :~ocy: · Tabi~a2;.7and H-~3) I ,'. :;' : · ; •·· .. 
· ... : :.;'.}~{{::::: .... _.::::. -):~::'. . . ' . . . ·.·.·:: 

·strii~ :·:,;·.: ::-:=_:·;._]=:= ·• Dioxin ~~~§;.;··. 
0 Drink-years Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

> 0-40 Drink- Comparison 
years 

Background RH 
Low RH 
High RH 
Low plus High RH 

>40 Drink- Comparison 
years 

Background RH 
Low RH 
High RH 
Low plus High RH 

:-:·:·::::::::;·::::::::: · · ·--·- -·--- -·-·-·.·.·. · ... 

StrattlJri::tdh ·<· i>ioxh.·aa;;:~ 
High School Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

College Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

· ..... =,.:.,,~~~ 
Ii :;:: (Y~ 

53 28.3 

19 31.6 
14 28.6 
24 41.7 
38 36.8 

696 33.9 

251 30.7 
165 40.6 
161 42.9 
326 41.7 

273 50.6 

82 51.2 
68 54.4 
63 58.7 

131 56.5 

\=:i>e~ent 
::~> n ·· ::::. Yes 

474 40.5 

115 53.9 
122 52.5 
171 52.1 
293 52.2 

548 36.0 

237 26.6 
125 35.2 
77 35.1 

202 35.2 

H-4-2 

. ·.·.·-·. -:~· :::·.::· · 

Adj~t~~tf:Reiative Risk .::\ -:.··:;:.'.::::.:_:;:::·:··· ::=: • 

./ (95'~/:~.l.)8.•. . :::.: :J8yii~ 

1.04 (0.33,3.33) 
0 .94 (0.25,3.57) 
1.48 (0.52,4.19) 
1.27 (0.51 ,3.18) 

0.99 (0.70,1.39) 
1.32 (0.90,1.93) 
1.29 (0.88,1.90) 
1.31 (0.96,1.78) 

1.16 (0.69, 1.94) 
1.26 (0.72,2.21) 
1.14 (0.63,2.05) 
1.20 (0.77,1.89) 

0.947 
0.932 
0.457 
0.611 

0.947 
0.149 
0.186 
0 .084 

0.581 
0.412 
0.672 
0.422 

AdJriSteci:Retative Risk .... . {>;/ : · 
· -(95%"'C.L)8 ]'>-Value 

1.87 (1.20,2.91) 0.006 
1. 73 (l.12,2.68) 0.013 
1.60 (l.08,2.38) 0.019 
1.66 (1.18,2.32) 0.003 

0.69 (0.48, 1.00) 0.049 
1.01 (0.66, 1.55) 0.965 
0 .93 (0.55,1.57) 0 .790 
0.98 (0.68,1.41) 0 .910 



Table H-4-1. (Continued) 
Interaction Table for Other Neuroses 

Occupation Removed from Final Model 

.. • :··::... =.t = .. · ·•···•·•··•··· ···••·••• · .. . j· .: w. ::. <Perce1Jt .... ACJi~i·JidatiVe\RiS~ i:·:· < =./ .;. : = · 

··s~~: H'::. : :::uDi~ifu :c~iig6tj.'= ., .,::.11 .:·: ·· ve5':: · ·· ·::::::: '(95pc· c.r.)~.•·· ·· :=··:rn· ·x 'l>-varue 
~$55,000 Comparison 501 

Background RH 129 
Low RH 103 
High RH 158 
Low plus High RH 261 

>$55,000 Comparison 521 

Background RH 223 
Low RH 144 
High RH 90 
Low plus High RH 234 

45.3 

45.7 
54.4 
43.7 
47.9 

31.1 

29.6 
36.1 
52.2 
42.3 

1.02 (0.67,1.56) 0.923 
1.45 (0.92,2.31) 0 .111 
0.89 (0.59,1.33) 0.567 
1.08 (0.77,1.52) 0.646 

1.00 (0.70,1.45) 
1.23 (0.82, 1.86) 
2.36 (l.46,3.83) 
1.59 (1.13,2.25) 

0.983 
0.319 

<0.001 
0.008 

~··· d) MonEH3t .. RA'Ncn 11ANns\A\i> col\t:PARISoNS BY-hloiIN CATEGORY: :. A.rouSfEI> 
· :.: . \(Dioxin =(;ategocy~y::.Comf>at SeniCe: TaJ}te512-7.md H-3~3) ...... <> 

... , .... · ::: ..... ·· · · .:. / •· ·· ·: >l>ercetit :+=.. t~aj~eaae1atm:,1llit: ···.·.:·:·····.•·.••:.< >> ···••• .. 
=S~ ··. \;· Dioifu Caiei~f;,' .. ) · n ···· Yes \· . • · ·.·.•.· (95%.' C.l.)8 .., · p-V~ue 

<360 Days Comparison 789 

Background RH 64 
Low RH 26 
High RH 26 
Low plus High RH 52 

2:360 Days Comparison 233 

Background RH 288 
Low RH 221 
High RH 222 
Low plus High RH 443 

37.9 

42.2 
26.9 
57.7 
42.3 

38.6 

34.0 
45.7 
45.5 
45.6 

H-4-3 

1.17 (0.68,2.01) 
0.46 (0.18,1.16) 
2.00 (0.88,4.56) 
1.00 (0.55,1.82) 

0.92 (0.63,1.34) 
1.35 (0.91, 1.99) 
1.10 (0.74,1.63) 
1.22 (0.86,1.71) 

0.566 
0.102 
0.097 
0.990 

0.655 
0.137 
0.649 
0.262 



Table H-4-1. (Continued) 
Interaction Table for Other Neuroses 

Occupation Removed from Final Model 

=::1:;)::·:·'.· ::=::::;:;.:: .. •.·i·:I+/ijii[~~~~~,~~=~~~=l::~l~l~"4:·4~jj.:::::::·.:.·: .. ::;: :t;:.,! 
.. : ... :: .. ; .. :..::•:i.ii·•~::•'™~~:.~wY:$•1ml,#~.:~~~._·{·f· .. ::: ~~!1~·~es.diS './or .. ~;•.(c~;:t>io~ f:i1): 
·= · ·· ::::::> ::::: ·· :f ·:· ·cUIT~t=:•··:·.=';:;··=:.::= ·· ::.: : . :.. . .. p~;rt=·;·••:: .-:::: :.:.·=•.A_dj~ed :~uve ~k · .... :· ,. .: .. : · :f < ·.:' ·· 
·~~:'l: •·•'.:•:::•·:::<::: : l>io~::_ : ::: ::/:.:::: \If·: :•::••t• ~es·· ::: .. :==r:: ;::::: :=·?(('$~ pGJµ)~J< :··· ::< :::_ ..... · .. ····~y.aj~~ .· >: : .• 

0 Drink-years Low 17 23.5 1.15 (0.81,1.62) 0.446 
Medium 18 27 .8 
High 23 47.8 

> 0-40 Drink- Low 202 29.7 1.08 (0.95,1.22) 0.223 
years Medium 194 38.7 

High 189 43.4 

> 40 Drink-years Low 66 47.0 0.96 (0.79,1.17) 0.704 
Medium 77 59.7 
High 72 55.6 

·::: ... :c·;; :;. : ..... _ 9·.~9p~y§~ :~<¥1. ·~~ .. :· ·E~P!Q~. --.... ;~~:-.?:·:t.- : \.!!:.\ : 
? : :>:_, ·-·· .... · t: :(Current J>:i~XiD~by;.;J;jfetiiDe 'Alc6bol:'lliSt(Jfy!••Tablt!S 12-7. and . .ff .i.J.'3) :> ::--:-·· ·. · • 

<:~ent Di?#.i~ :~t~~ s~~~~~: · ~,,~~ ~es4hs !or.,.L<>gz (CurreJitDio~'·t 1) 

/: ·-- > :icili+e~t:i•• t• ··•· r: _:_:_•_:_•.•_: __ :·,:_·.··-·-·_·_:_;_-,-_:_•_·_·.•.•·-·_•_-~_ ... ·.·_-__ e,_•_··_·_rc_.· •-:.·· __ =_-~.··--·-·.n_._,· _ •• _t_·.: .· _·_•_•_•_-.• .. :_ •. .=:::::.J_[ •·•·•-••-••.•A. __ ,_._:_d_ •~~-----~_-•_=-_=_: __ R_=· _=·_=.-_ei_:_· ._=·_a_-_ti~.·· ; :.ms_ •.. _~ ·k:_·-_> _•··> .•.. =• .: >-...... ·· .> --. . ·.-.·.·.· :-:::::.::::;:-;::::::-::.::-:::.::·:-. -.-.·. . . . . · .... ·. ·.·:- · _,·.;.-.·.·.· .·.·.·.· ' ' ' .· 41 . . . . . ' ... ' '......... ' 

Striltiuri/! ,:: : , JJio:iciii '\\ t. :::=:::.:::· ·ii > · ~·:·:ves ··> ·::; t::r : :'(9$%.: c~I.)b · · ·:: : :.. -- .-. _p2va1ue- r.·:·· 
0 Drink-years 

> 0-40 Drink-
years 

Low 
Medium 
High 

Low 
Medium 
High 

> 40 Drink-years Low 
Medium 
High 

18 
14 
26 

204 
199 
182 

67 
74 
74 

33.3 
21.4 
42.3 

28.9 
38.2 
45.1 

46.3 
59.5 
56.8 

H-4-4 

1.17 (0.86, 1.58) 0.320 

1.09 (0.98,1.22) 0 .101 

0.97 (0.83,1.13) 0 .682 



Table H-4-1. (Continued) 
Interaction Table for Other Neuroses 

Occupation Removed from Final Model 

t ~,;~i:::=~~;ir: ... _,'el'cent·isti·· :· ·,v_. · · ·_:_ . • Jes" .. _: .. ·.··.•._ ..•. _ •.• _:·············_· •.. • •... :.··.·.···.:.••.·.············.:•.::• C ,.:lt-=:: (~~jut'+ 1) ·Str3ttifu:: • ? ···'\Dioxin ··· · .> Ii \? ''··' ' :I.' • ., .. · · :''_,,•(~~?¢~!:)~/ .. : t<'•/•: / lt:Yalue· · ':: ,, 

0 Drink-years Low 1.08 (0.80,1.45) 0.628 18 33.3 

> 0-40 Drink­
years 

Medium 
High 

Low 
Medium 
High 

> 40 Drink-years Low 
Medium 
High 

14 21.4 
26 42.3 

203 28.6 
199 38.2 
182 45.1 

67 46.3 
74 59.5 
74 56.8 

a Relative risk and confidence interval relative to Comparisons. 
b Relative risk for a twofold increase in current dioxin. 

Note: Model 3: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 

1.04 (0.93,1.17) 

0.91 (0.78,1.07) 

Background (Ranch Hand): Current Dioxin ~ 10 ppt. 

0.469 

0.270 

Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt; Initial Dioxin > 143 ppt. 

Model 4: Low = ~8.1 ppt; Medium = >8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = ~46 ppq; Medium= >46-128 ppq; High = > 128 ppq. 

H-4-5 



Table H-4-2. 
Interaction Table for SCL-90-R Anxiety 
Occupation Removed from Final Model 

! !ij !.·: l?!!J!:~ .. · •..•. :~f.~ .. ·.•.•.D.:· .. : ...• ::.·.: .. •.: .. : •.•. ·.·.:.o.·.~· ....•..•... •.xm .. •·.· .. •.•· .. · .. :.: .•.. :.: ... : .. i ,:.• ..• • .• • ..• : .• ····Irii~··· :at.:······Wil:• •. ·.~.·~········ .. ~~.::: .. : ...•..•... : .. : .•.• ...•... :::·J§.~~~.·.· .. :·.•.: .. m• : .• :.• .• ·.·· ··.•· .• ···.···:·.:.• .•• :• ·.:~fl~~:::::·J! ... ;:::: •: :j• j i !~lli~~~~;.:!~· ~!~ :-~!l~-~ !::fi!! 
... 

i.•.·:•• .. ·.· .. ·.• .. • .. • .. •.•.•.•,•.:,:.•,•,:,•.• .. : .•.•,•.•.•.•.•.•.:,• :.: .. · •. · .. ·~ .. faii:.',.•'•' .. · '··~t·' ·.···.'·.·:.·.• · .................. ····•'•d;••~·.::~····Reimv ... :n:;;k·.... . . . . . . . ........... .... ............. . ·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.-... -. :c~. ~.. -:·:·>=-:·:·:·:-=·. :-~wu:...ru·=· .· e·:.:AD .·=-> :{:)'./\:}~{:}~{:>>>~{{::=}~:~/:::::::;:::== :>> 

i·~ijl :1 •:• .. <:::.:·~~~ :::·.:%• I·:: ij•.- •... : · ·>_..~~: • · .:.· :i!! l · ·:-: ~~~~ ~1J1)~ : 1· » :·••• !i···· p:.;y#.J~ .: ; ·• 
0-1 Drinks/Day Low 126 6.4 1.20 (0.93,1.55) 0.167 

Medium 134 9.7 
High 136 13.2 

> 1 Drink/Day Low 41 9.8 0.44 (0.19,1.03) 0 .058 
Medium 33 6.1 
High 30 3.3 

a Relative risk for a twofold increase in initial dioxin. 

Note: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 

H-4-6 



Table H-4-3. 
Interaction Table for SCL-90-R Obsessive-Compulsive Behavior 

Occupation Removed from Final Model 

.lni~:::~*1=s~~~ .. ~·~istics <= ··:·:::~~~1.~::~~~:!~ ,~~ :~~. DioXin) 

.',:=.·.·.· .•. ~;um· , ·:·:· .·.·. \J= <: ,,:: .:: :IDitial:\f ·.==,··,•.:.= .. , •. =.•.•.•.: .• :::·· .. ,•.':····:····:· ·':',=,·.··,:.=.·.•·n .•. :.•:.•·.•.!!i!!!i :•=i, ·. ·, •.•. '.P:,•.,,:····==,.='··~Hig,~h.t ... ·.:.=,:=:·.= .... :.=.·.:.o:: .. •t!· :i~.=·.······.=··=·=·mtea·=·=:·;,·,···:··· =: .. ,:.,.::····<:.·•.·:~.•s·.· .. ·.•• .. DL.:R .•.•,=.=ewm·;.c .. : .. ·•,=.:.:;·I'.·.·,.·}· •.: .•,•,•,•,:ms===···· "}s<:.:•• ·,,.::,,..~:.a·,,:,l .... ue .;>q-. ·:' ::/:=:?(DiO~}·:: <t : 7 .7f1 :·:·· .·:: ::.·.=, .. :: :: r . '. Y 

~$55,000 Low 1.04 (0.79,1.36) 0.778 71 15.5 

>$55,000 

Medium 
High 

Low 
Medium 
High 

83 
110 

96 
84 
56 

8.4 
13.6 

7.3 
8.3 

12.5 

a Relative risk for a twofold increase in initial dioxin. 

1.32 (0.93,1.88) 

Note: Low = 39-98 ppt; Medium= >98-232 ppt; High = >232 ppt. 

H-4-7 

0 .122 



Table H-4-4. 
Interaction Table for SCL-90-R Paranoid Ideation 

Occupation Removed from Final Model 

:::•.········:·:,> _·~~~~:~:~~~[1-~;~~~~~i~\~,~~~~;::!~~.~~:··•·::·•:: . 
. ::::·\.::::::: ...... -::•• .• ::: •• :::·x·\< •.: ?:. r: :•:::::::· · · < .::::: :•.:::.• ·H:i>er.cent :::·::.::: :xa~~B.eita···· ··Risk ··· · ·· · ·· }t 

:•s~~)i•:::_:.::::.:.]:'~#~·§~19~· .•·.:· .? •Ir> ·:::mg111 •• •: : ._ ; : (:•::i ~~~tj~li;~ •·?·· ·· : ··:<_jrvaJue <l 
Married Comparison 894 3.9 

Background RH 317 6.6 2.07 (l.16,3.68) 0.014 
Low RH 216 4.6 1.18 (0.57,2.44) 0.663 
High RH 213 5.6 1.20 (0.60,2.39) 0.599 
Low plus High RH 429 5.1 1.19 (0.68,2.07) 0.542 

Not Married Comparison 137 5.8 

Background RH 42 4.8 0.93 (0.18,4.72) 0.926 
Low RH 33 9.1 1.69 (0.40, 7 .08) 0.474 
High RH 38 26.3 5.37 (1.87,15.42) 0.002 
Low plus High RH 71 18.3 3.57 (l.36,9.38) 0.010 

· ~:J)io~.p~~~~--§~~~:~ statistics :::: ···:·· ··i ~-~~l~!~2~:i~r LOg2:-<CWTe1Jt ."Dioxi~:+, 1)· 

·.· +cliff~t:.t:;:. :·.ii:=:·>··..-··: .. :· ··.-Percent ... . -:::Adj~ Relative Risk .•• ;::::. 
Stratum ·Dioxm:::·•I:r::::J''•: .. n .mgh ., ... · ,•·!_:: £9.$%. '•C~L)l> .· · ····•: p-Vaiue ' 

Married 6.8 0.87 (0.70,1.08) 0.202 Low 249 
Medium 250 
High 247 

Not Married Low 35 
Medium 37 
High 41 

4.0 
6.5 

2.9 
10.8 
24.4 

H-4-8 

1.40 (0.95,2.07) 0.087 



Table H-4-4. (Continued) 
Interaction Table for SCL-90-R Paranoid Ideation 

Occupation Removed from Final Model 

_:::::.::::1::;::;:::: :.: i '.::·.:~;:)~ : -!~~ M.9i~·: #~. ::~gi:ifi~ :·· : '.@!~tj;i~l(j~: . .-:;:: ::,~~~} ············· . ·•· ...... . 
::.:·•·· ·········· ··· ·.·.· :?·J:t;\((}~~!:':Qi:9~~~Y-f!f.9m.~t~~cepyf~~!~\g43 ana··~i:.B.!9> :1% 

Low 55 9.1 
Medium 33 3.0 
High 29 3.5 

>360 Days Low 229 5.7 0.98 (0.80,1.19) 0.824 
Medium 254 5.1 
High 259 9.7 

Married Low 250 6.8 0.91 (0.76,1.09) 0.300 
Medium 250 4.8 
High 246 5.7 

Not Married Low 38 2.6 1.39 (0.98,1.96) 0.066 
Medium 37 13.5 
High 38 23.7 

·.· ... ·.·.··-:·>·. · .. ·.=-=.:·=·=:-·:·:-:· • ·:·:-. ::.:::::::~{::::/: "::····.· 

:::: ; : :!:i~t~~i- . ·· .. 
0-360 Days Low 57 8.8 0.86 (0.53,1.38) 0.522 

Medium 28 3.6 
High 32 3.1 

>360 Days Low 231 5.6 1.01 (0.85,1.19) 0.938 
Medium 259 6.2 
High 252 8.7 
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Table H-4-4. (Continued) 
Interaction Table for SCL-90-R Paranoid Ideation 

Occupation Removed from Final Model 

ii=:=·==;:::1=-.:i:1 .. 1:::::::=1-:;!·.==::::::=:~o:.-;:;i=:1::1!:11ta1~~•~~~cma1m!~~~~·:,7::::.:.j::·:::,'~·, i1 :'-:i::::;::1!:1;111:11::;:11:1:11:1::;: 
:: '::_:·:·==:=::,:~~:1~~i::1~~~::~~!m~~::~~~~:.: ·.1:·'·.i:;i:'.:;,:::~~''• :~~~::~~r: tilgi: (¢~i:J~~,?:~-:~·.= t> 
.:·.::'>>>+::,;:\:\.:>::,.,. ::::;:'·£ij!§it> .,,, ... ,, : r::,':;::;\::::.;:::~~irfltil·,· ''':''AdjiiSt&l :R.BitiV:KRi'Sk >'.':.",:(•:·;.,::_:::: , , ??' " 
:;:~hffi::• ,, ,.,,,,,_ .... , ... ·.·· :-m•n.o~ :·•: : ".._". J?ij\ ::::::rn:t~glj ::: :: ::.:::::;::·· _. :-:; ~~iQ,ij;)~· i Cii>!::::::::: : ::::.::~¥~•~·:, :::u. 
Married Low 249 6.8 0.89 (0.73,1.07) 

Medium 250 4.8 
High 246 5.7 

Not Married Low 38 2.6 1.35 (0.94,1.93) 
Medium 37 13.5 
High 38 23.7 

·· .. · .. ::'''..:, ;:: ··:i·::~ :·M9J.ilf:~; - ·~9~~';, _,.: .. ·~~;9!9~ .. ~smn .. 
..•• , •. •. ,,·:::::•. ;:; ;:=(c,u~t,::piiiXi~Y.~onibafsenice: ·Y~)1.b1~· !2f~)md:H"l-10) ·: , ·. 

0-360 Days Low 57 8.8 
Medium 28 3.6 
High 32 3.1 

>360 Days Low 230 5.7 
Medium 259 6.2 
High 252 8.7 

a Relative risk and confidence interval relative to Comparisons. 
b Relative risk for a twofold increase in current dioxin. 

Note: Model 3: RH =Ranch Hand. 
Comparison: Current Dioxin :5: 10 ppt. 

0.83 (0.52, 1.33) 

0.98 (0.81 ,1.17) 

Background (Ranch Hand): Current Dioxin :5: 10 ppt. 

0.213 

0.099 

0 .442 

0.788 

Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin :5: 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 

Model 4: Low = :5:8. l ppi; Medium= >8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = :5:46 ppq; Medium = >46-128 ppq; High = > 128 ppq. 
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Table B-4-5. 
Interaction Table for SCL-90-R Psychoticism 

Occupation Removed from Final Model 

-}fi~ -­
\~ijittim · .... :?:: ii·i·~xiD ·Category 

?L · . Percent ( (_ ·:; .. :\ .i ,::::; High ; 
Adjusted. Relative RiSk:,: ... : 

'•· •' (~~C.1.)8 , ::::::::·:·:'.._f · p-V~e · 
0-1 Drinks/ 
Day 

Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

> 1-4 Drinks/ Comparison 
Day 

>4 Drinks/ 
Thty 

Background RH 
Low RH 
High RH 
Low plus High RH 

Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

818 8.1 

277 6.9 
190 7.9 
206 11.7 
396 9.9 

179 7.8 

75 14.7 
56 5.4 
40 10.0 
96 7.3 

34 8.8 

7 28.6 
3 33.3 
5 0.0 
8 12.5 

a Relative risk and confidence interval relative to Comparisons. 

0.93 (0.54,1.60) 
0.89 (0.49,1.61) 
1.37 (0.82,2.28) 
1.13 (0.74,1.73) 

2.29 (0.96,5.46) 
0.67 (0.18,2.44) 
0.88 (0.27,2.94) 
0.77 (0.30,2.02) 

6.89 (0.85,55.48) 
5.16 (0.27,97.48) 

1.20 (0.10, 15.11) 

0.794 
0.692 
0.226 
0.572 

0.061 
0.539 
0.841 
0.597 

0.070 
0.274 

0.887 

--: Adjusted relative risk, confidence interval, and p-value not presented due to the sparse number of 
abnormalities. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table H-4-6. 
Interaction Table for Positive Symptom Total 

Occupation Removed from Final Model 

::·=:•.:·;)······•• .... '. .. :.·~i~@,'p~~~ ...... • .. •·.•.· .. ~ .•. • .. : ... ·.• ..• • .• ·.•.·.•.•.·.c ..•. • .. •.·.: .. :·.•· .... u.•.·.:· ...•. •.• •. ·.: ... ·.•• .. •·.~ .. ·.• .. •·.• · ..•. • .•..• .•. o .... :.· •. ·.•· .. i'.ij~tfi.~~i•.~~fs. ·••::m.· • <• •··]~~~·~;~~·(9~'..~~~~ij@J;)i~~)Ii ··••/ ......... ... .... ............. ::=:t:H:': )?\::::•<< ?::.:. ... :\//:·:·:" ·.·.·.·•·=·• .............................. . . ··. •::•)i ..... ·.·································· ........................................... ............................. ····:::::·:·:::::·•:>·•·•·•·················· ....... . 

•·•·•·=·•·•·•·•·•·•·•·•·••···•·•···•·:::·•·•·•···•·•· ........... ••.•.:.: •.·.• .... • ... · .. ·.•.• .. ·· .. •.:.•· .• ·.• .. · ... •.• ...•. ·.• ... ·Diim·: • • : .. •.t ... o.~:E. =.·.·; i.:.· · .. •.: ...... · .• · .. ='.· ........ =' .. •·• .• · .• ='.·.·• .• ·.•· .• •· ••• · ... ,•· .• ·.•.:.·.· •• ·.·.·.; ........... . . =•t< .···P···'· .. ··· .··'.··· ..•. • .. ~.·.•.•.•.t.:·· ••. ·.cen.••.i .•·.b .. •.·.·.•• .. • .... • .... • ... • ... · ... • ...•. · .. ·· .··· .... • ... • •. • ... • ... • .. ··•:• ... • .• •.• ... •.• ... • .. • ••] •.•.· .. • .. A ... ·.•.·.·.··.·.w .... • ... • ... ·· ...•...• •15ted.··· .···· .··· .···· .··· .···· ... • ....• .... •.j:, ... •.•.•.".•.•.·.·.$•.•• .. •.•.·.t11.•.·.lR.··· .·-".·.• .• • ....•. =.datffi.··· .. ~.··.····· .• •.• ..•. • .. •.••···•·•···•.·· •.. • .. •J···" .• .·.a• .. e··· .. • ... • ... • .. • ... ···.·.·.• ... llli ... • ... • ..• • .... • •.• • .. • ....•... · .... • .. • ...•. · ... • .. • ... • .k.• . .. • .. • .. • .. • .. : .. •.•.•? :.:. ·•·• • •••: •·= •/=:··· · ~t~ •J]] . ,..... Git··= • I• •P' ft/ '.\;;i •.: ·.•.•·.••.•.:·.:.·.•.••.·.•.:.•:.'n..····.: .•.•.·.¥.•• .. ·.·.·.· .•. ai.·•.·.· ...•. •. ue.·.·.·.·.· .. ·.·.·· .·.· .••:.}•:•::• .· ·.·.·.·.·.·.·.·.·.·.·.··.--·.·.·.··.·.·.·.·.··.·-:-:-:-:-··=··-:-·.· r :::· 

~$55,000 Low 
Medium 
High 

>$55,000 Low 
Medium 
High 

71 
83 

110 

96 
84 
56 

16.9 
14.5 
15.5 

8.3 
4.8 

16.1 

a Relative risk for a twofold increase in initial dioxin. 

0.96 (0.74,1.25) 

1.26 (0.81, 1.97) 

Note: Model 2: Low = 39-98 ppt; Medium = >98-232 ppt; High = >232 ppt. 
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0.768 
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APPENDIX 1-1. 

Dependent Variable-Covariate Associations for Gastrointestinal Assessment 

Appendix 1-1-1 displays the diagnoses for all participants who reported "yes" to skin 
bruises, patches, or sensitivity. ·The history of skin bruises, patches, or .sensitivity was 
intended to be a surrogate measure for symptoms of porphyria cutanea tarda (PCT), but the 
diagnoses for each individual included a broad range of conditions not related to PCT. 

Appendix 1-1-2 contains results of tests of association between each dependent variable 
and candidate covariates for the adjusted analysis. Pearson's chi-square test (continuity­
adjusted for 2 x2 tables) is used for the significance testing of the associations between each 
discrete dependent variable and the candidate covariate. When a candidate covariate is 
continuous in nature (e.g., age), the covariate is discretized prior to the analysis of the 
discrete dependent variable. Pearson's correlation coefficient is used for significance testing 
of the associations between each continuous dependent variable and a continuous candidate 
covariate. When a candidate covariate is discrete in nature and the dependent variable is 

· continuous, means (transformed back to the original scale, if necessary) are presented and an 
analysis of variance is used to investigate the difference between the means. 
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Table 1-1-1. 
Frequencies of Diagnoses for Participants Reporting "Yes" to Skin Bruising, 

Skin Patches, and Sensitivity 

ICD> 
·.·.'·. 

Total :: :;·::;;::~.· 

:::· 

·B~· 
·:: 

Code Description Count P.atcbes o: Sensitivity 

01190 Unspecified Pulmonary Tuberculosis, Unspecified 1 0 0 1 
Examination 

0539 Herpes Zoster without Mention of Complication 8 6 0 2 

0549 Herpes Simplex without Mention of Complication 2 2 0 0 

0780 Molluscum Contagiosum 1 0 0 

0781 Viral Warts 7 5 0 2 

1100 Dermatophytosis of Scalp and Beard 2 2 0 0 

1102 Dermatophytosis of Hand 11 6 0 5 

1103 Dermatophytosis of Groin and Perianal Area 9 7 0 2 

1104 Dermatophytosis of Foot 25 18 1 6 

1105 Dermatophytosis of the Body 4 4 0 0 

1108 Dermatophytosis of Other Specified Sites 15 11 0 4 

1109 Dermatophytosis of Unspecified Site 5 4 0 1 

1110 Pityriasis Versicolor 65 62 0 3 

1119 Dermatomycosis, Unspecified 5 5 0 0 

1123 Candidiasis of Skin and Nails 1 0 0 

1179 Other and Unspecified Mycoses 11 10 1 0 

1330 Scabies 1 0 0 1 

1707 Malignant Neoplasm of Long Bones of Lower Limb 1 1 0 0 

1710 Malignant Neoplasm, Connective and Soft Tissue of 1 1 0 0 
Head, Face, Neck 

1725 Malignant Melanoma of Skin of Trunk, Except Scrotum 1 1 0 0 

1726 Malignant Melanoma of Skin of Upper Limb, Including 1 1 0 0 
Shoulder 

1732 Other Mal.ignant Neoplasm of Skin of Ear, External Ear 1 0 0 
Canal 

1733 Other Malignant Neoplasm of Skin of Other and 15 13 0 2 
Unspecified Parts of Face 

1734 Other Malignant Neoplasm of Scalp and Skin of Neck 3 2 0 1 

1735 Other Malignant Neoplasm of Skin of Trunk, Except 5 5 0 0 
Scrotum 

1736 Other Malignant Neoplasm, Skin of Upper Limb, 5 4 0 1 
Including Shoulder 

1955 Malignant Neoplasm of Lower Limb 1 0 1 0 
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Table 1-1-1. (Continued) 
Frequencies of Diagnoses for Participants Reporting "Yes" to Skin Bruising, 

Skin Patches, and Sensitivity 

ICD Total 
Code Description Count Patches Bruises Sensitivity 

2141 Lipoma of Other Skin and Subcutaneous Tissue 2 2 0 0 

2149 Lipoma, Unspecified Site 1 . 1 0 0 

2162 Benign Neoplasm of Ear and External Auditory Canal 2 2 0 0 

2163 Benign Neoplasm of Skin of Other & Unspecified Parts 7 6 0 1 
of Face 

2164 Benign Neoplasm of Scalp and Skin of Neck 1 1 0 0 

2165 Benign Neoplasm of Skin of Trunk, Except Scrotum 13 12 0 1 

2166 Benign Neoplasm of Skin of Upper Limb, Including 4 4 0 0 
Shoulder 

2167 Benign Neoplasm of Skin of Lower Limb, Including 1 1 0 0 
Hip 

22801 Hemangioma of Skin and Subcutaneous Tissue 3 2 1 0 

22809 Hemangioma of Other Sites 1 0 0 1 

2323 Carcinoma In Situ of Skin of Face, Other, and 1 1 0 0 
Unspecified Parts 

2324 Carcinoma In Situ of Scalp and Skin of Neck 1 1 0 0 

25000 Diabetes Mellitus without Mention of Complication, 6 1 4 1 
Adult Onset 

25001 Diabet~ Mellitus without Mention of Complication, 3 0 2 1 
Juvenile Type 

25060 Diabetes With Neurological Manifestations, Adult Onset 4 2 0 2 

2532 Panhypopituitarism 1 0 1 0 

2572 Other Testicular Hypofunction 1 0 0 1 

2722 Mixed Hyperlipidemia 1 1 0 0 

2729 Unspecified Disorder of Lipoid Metabolism 1 0 1 0 

2750 Disorders of Iron Metabolism 1 1 0 0 

2768 Hypopotassemia 1 0 1 0 

2771 Disorders of Porphyrin Metabolism 1 0 0 1 

2865 Hemorrhagic Disorder Due to Circulating 1 0 1 0 
Anticoagulants 

2872 Other Nonthrom.bocytopenic Purpuras 1 0 1 0 

2874 Secondary Throm.bocytopenia 1 0 1 0 
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Table 1-1-1. (Continued) 
Frequencies of Diagnoses for Participants Reporting "Yes" to Skin Bruising, 

Skin Patches, and Sensitivity 

2875 Thrombocytopenia, Unspecified 

30391 Alcohol Dependence, Other and Unspecified, 
Continuous Use 

316 Psychic Factors Associated with Diseases Classified 
Elsewhere 

3320 Paralysis Agitans 

3510 Bell's Palsy 

3540 Carpal Tunnel Syndrome 

3542 Lesion of Ulnar Nerve 

3550 Lesion of Sciatic Nerve 

3558 Mononeuritis of Lower Limb, Unspecified 

3572 Polyneuropathy In Diabetes 

37024 Photokeratitis 

38010 Infective Otitis Externa, Unspecified 

4019 Essential Hypertension, Not Otherwise Specified 

41010 Acute Myocardial Infarction, Other Anterior Wall, 
Episode of Care Unspecified 

41041 Acute Myocardial Infarction, Other Inferior.Wall, 
Initial Episode of Care 

4140 Coronary Atherosclerosis 

4241 Aortic Valve Disorders 

4409 Generalized and Unspecified Atherosclerosis 

4420 Aneurysm of Artery of Upper Extremity 

4430 Raynaud' s Syndrome 

44389 Other Peripheral Vascular Disease 

4439 Peripheral Vascular Disease, Unspecified 

4476 Arteritis, Unspecified 

4478 Other Specified Disorders of Arteries and Arterioles 

4481 Nevus, Non-Neoplastic 

4512 Phlebitis, Thrombophlebitis, Lower Extremities, Not 
Otherwise Specified 

4519 Phlebitis, Thrombophlebitis, Unspecified Site 
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1 

1 

1 

1 

1 

2 

3 

1 

1 

3 

1 

1 

3 

1 

2 

1 

2 

1 

2 

3 

1 

4 

3 

2 

0 1 

0 0 

1 0 

0 0 

0 0 

0 

0 

0 

0 

3 

1 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 

2 

0 

3 

0 

0 

0 

0 

I 

0 

0 

0 

0 

2 

1 

1 

3 

1 

1 

0 

0 

0 

1 

0 

1 

2 

2 

0 

0 

1 

1 

1 

0 

2 

0 

0 

1 

1 

0 

0 

0 

0 

0 

1 

2 

0 

1 

0 

1 

0 

1 

0 



Table 1-1-1. (Continued) 
Frequencies of Diagnoses for Participants Reporting "Yes" to Skin Bruising, 

Skin Patches, and Sensitivity 

· ····;:;.;:;:;.;:.-·: .. . .. .. 
-•. ,. '--"Ti;tal''''"''•'••'' ':":c:·::. · · .,.,_. ·•:•: :': .. ::::b~~·::::,;,;·::~~··. ~~;_:SenSitl¥ity 

4541 Varicose Veins, Lower Extremities, with Inflammation 3 

4549 Varicose Veins, Lower Extremities, Ulcer or 
Inflammation Not Mentioned 

45981 Venous (Peripheral) Insufficiency, Unspecified 

45989 Other Specified Circulatory System Disorders 

515 Postinflammatory Pulmonary Fibrosis 

5285 Diseases of Lips 

5286 Leukoplakia of Oral Mucosa, Including Tongue 

5570 Acute Vascular Insufficiency of Intestine 

5733 Hepatitis, Unspecified 

6039 Hydrocele, Unspecified 

6806 Carbuncle and Furuncle of Leg, Except Foot 

6826 

6828 

6829 

684 

6860 

6861 

6869 

690 

6918 

6920 

Cellulitis and Abscess of Leg, Except Foot 

Cellulitis and Abscess of Other Specified Sites 

Cellulitis and Abscess of Unspecified Sites 

Impetigo 

Pyoderma 

Pyogenic Granuloma of Skin and Subcutaneous Tissue 

Unspecified Local Infection of Skin and SUbcutaneous 
Tissue 

Erythematosquamous Dermatosis 

Other Atopic Dermatitis and Related Conditions 

Contact Dermatitis and Other Eczema Due to 
Detergents 

4 

4 

I 

2 

I 

2 

1 

I 

3 

1 

I 

2 

I 

1 

3 

30 

3 

1 

6921 Contact Dermatitis and Other Eczema Due to Oils and 1 
Greases 

6922 Contact Dermatitis and Other Eczema Due to Solvents 1 

6924 Contact Dermatitis and Other Eczema Due to Other 2 
Chemical 

6926 Contact Dermatitis and Other Eczema Due to Plants 3 
(Except Food) 

69270 Unspecified Dermatitis Due to Sun 6 
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3 0 0 

1 0 0 

2 2 0 

0 4 0 

0 I 0 

I 0 0 

2 0 0 

0 I 0 

I 0 I 

I 0 0 

0 0 1 

2 0 1 

I 0 0 

I 0 0 

1 1 0 

I 0 0 

I 0 0 

2 0 1 

25 I 4 

2 0 I 

I 0 0 

1 0 0 

1 0 0 

I 0 I 

2 0 1 

3 0 3 



Table 1-1-1. (Continued) 
Frequencies of Diagnoses for Participants Reporting "Yes" to Skin Bruising, 

Skin Patches, and Sensitivity 

· :>'1''\rih::::o::::::-: ' '/·\::-:-'·':'::::::=::=:.:: ...... :··-::: .. ' .. :,',_,,'._'.,':_'.,'.·','.·','.·.·.·.:,.'.· . .-:.··.·· .. , .. ,.··... ,·.·,'_ .. _,_.,_:_ .. =.:.:_:.:_:,:_ .. '+ .· ... :.:_:.:_:,•.•.'.:.'·'·.,,,,.,' ,: . :.:;:::;<:;:::.,::,--· tr:::.:::::.:/::::.:,::;:::,,::::,_,#..\ ,2 .. ·::': .:,.,. ..,:. .. ::::·:·...,:.,. .,.,,.,.,, .'·.·.'.•'.'.'.·.· ,.,,,,,,:;::, ,, ,.. ,·.··'···.··.·.'·.·.·_: __ •.. ,,' •. :_:_:_,,._,_·. · .. ,_, .... ::: ..... ,.,, ~,,,,,,,,,,,, __ ,,,, ...... , ... ,.,,,,,, ....• ,,:-\:ti:':':'•••:· ,,,,., ...... ,., ... ,.,., .. ··· ..... ,.,,,.,.,.,,., .. ,,,.,.,,.,.,,., .. ,., ... , •... ,,,:.:o ...... ·'·'····· · .... , .• , •.. 

·· _::..;~~¢"..::,:• :~¢9Ptiti~::::m•:.J'=:ti:;::.,:?'(:• ,_ft': .. :· ·:.::::::::=:::=i:,·. ::£ ::::+ ··::::ii·=;. ... ·!•'.:il·••:ii·:'!·i"¢ritiritj,_!:·: ··>ea~~::,,:::~ .• ;-:·:~~;iti;·· 
69271 Sunburn 3 3 0 0 

69279 Other Dermatitis Due to Sun 4 3 0 1 

69289 Contact Dermatitis, Eczema Due to Other Specified 1 1 0 0 
Agents 

6929 Contact Dermatitis and Other Eczema, Unspecified 94 62 6 26 
Cause 

6930 Dermatitis Due to Drugs and Medicines Taken 2 2 0 0 
Internally 

6931 Dermatitis Due to Food Taken Internally 1 1 0 0 

6950 Toxic Erytheina 1 1 0 0 

6951 Erythema Multiforme 1 1 0 0 

6953 Rosacea 4 4 0 0 

69589 Other Specified Erythematous Conditions 4 3 0 1 

6959 Unspecified Erythematous Condition 9 7 0 2 

6961 Other Psoriasis and Similar Disorders 37 31 2 4 

6962 Parapsoriasis 2 2 0 0 

6963 Pityriasis Rosea 6 5 0 1 

6965 Other and Unspecified Pityriasis 1 1 0 0 

6970 Lichen Planus 8 6 2 0 

6980 Pruritus Ani 1 0 0 1 

6983 Lichenification and Lichen Simplex Chronicus 15 9 1 5 

6984 Dermatitis Factitia (Artefacta) 2 2 0 0 

6989 Unspecified Pruritic Disorder 3 1 0 2 

700 Corns and Callosities 2 1 1 0 

7011 Keratoderma, Acquired 25 17 2 6 

7013 Striae Atrophicae 5 2 2 1 

7014 Keloid Scar 1 0 0 1 

7018 Other Specified Hypertrophic and Atrophic Conditions 3 2 1 0 
of Skin 

7020 Actinic Keratosis 202 171 12 19 

702 Seborrheic Keratosis 8 8 0 0 
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Table 1-1-1. (Continued) 
Frequencies of Diagnoses for Participants Reporting "Yes" to Skin Bruising, 

Skin Patches, and Sensitivity 

7028 Other Specified Dermatoses 

7038 Other Specified Diseases of Nail 

1 1 0 0 

70401 

7048 

7051 

70581 

7060 

7061 

7062 

7063 

7068 

7070 

7079 

7080 

7083 

7088 

7089 

7090 

7091 

7093 

7098 

7099 

7101 

7140 

71590 

71596 

71690 

71693 

71696 

71699 

Alopecia Arcata 

Other Specified Diseases of Hair and Hair Follicles 

Prickly Heat 

Dyshidrosis 

Acne V arioliformis 

Other Acne 

Sebaceous Cyst 

Seborrhea 

Other Specified Diseases of Sebaceous Glands 

Decubitus Ulcer 

Chronic Ulcer of Unspecified Site 

Allergic Urticaria 

Dermatographic Urticaria 

Other Specified Urticaria 

Unspecified Urticaria 

Dyschromia 

Vascular Disorders of Skin 

Degenerative Skin Disorders 

Other Specified Disorders of Skin 

Unspecified Disorder of Skin and Subcutaneous Tissue 

Systemic Sclerosis 

Rheumatoid Arthritis 

Osteoarthrosis, Unspecified Involving Unspecified Site 

Osteoarthrosis, Unspecified Involving Lower Leg 

Unspecified Arthropathy, Site Unspecified 

Unspecified Arthropathy Involving Forearm 

Unspecified Arthropathy Involving Lower Leg 

Unspecified Arthropathy Involving Multiple Sites 
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2 

3 

12 

4 

5 

3 

11 

10 

6 

6 

1 

2 

2 

2 

1 

5 

63 

1 

1 

11 

17 

1 

1 

1 

2 

1 

1 

1 

1 

0 1 1 

2 0 1 

8 0 4 

4 0 0 

5 0 0 

3 0 0 

6 I 4 

9 0 1 

4 1 I 

4 I I 

0 0 

I I 0 

2 0 0 

1 0 1 

0 0 1 

3 0 2 

57 4 2 

1 0 0 

1 0 0 

9 1 1 

11 2 4 

0 0 1 

0 1 0 

0 1 0 

0 1 1 

0 1 0 

0 1 0 

0 1 0 

0 0 1 



Table 1-1-1. (Continued) 
Frequencies of Diagnoses for Participants Reporting "Yes" to Skin Bruising, 

Skin Patches, and Sensitivity 

·: ·: ::.:·········: "/"-:·:·:·:{:::::::::::h.:.:::: .:·.: ·:·· 

'r.:.:!~ll.t!iii::::·,;P.atcbes ;.:~~·: ;.~tirity 
71941 Pain In Joint Involving Shoulder Region 1 0 0 1 

72190 Spondylosis of Unspecified Site without Mention of 1 0 0 1 
Myelopathy 

72252 Degeneration of Lumbar or Lumbosacral Intervertebral · 1 0 0 1 
Disc 

7234 Brachia! Neuritis or Radiculitis Not Otherwise Specified 1 0 0 1 

7244 Thoracic or Lumbosacral Neuritis or Radiculitis, 1 0 0 1 
Unspecified 

72610 Disorders, Bursae, Tendons in Shoulder Region, I 0 1 0 
Unspecified 

72690 Enthesopathy of Unspecified Site 1 0 0 1 

7279 Unspecified Disorder of Synovium, Tendon, and Bursa 1 0 1 0 

7282 Muscular Wasting and Disuse Atrophy, Not Elsewhere 2 0 2 0 
Classified 

7295 Pain In Limb 1 0 0 1 

75732 Vascular Hamartomas 3 3 0 0 

75733 Congenital Pigmentary Anomalies of Skin 1 1 0 0 

75739 Other Specified Congenital Anomalies of Skin 2 2 0 0 

7808 Hyperhidrosis 1 1 0 0 

7820 Disturbance of Skin Sensation 9 0 0 9 

7821 Rash and Other Nonspecific Skin Eruption 41 27 2 12 

7822 Localized Superficial Swelling, Mass, Or Lump 2 0 0 2 

7823 Edema I 1 0 0 

7824 Jaundice, Unspecified, Not of Newborn 1 1 0 0 

7827 Spontaneous Ecchymoses 28 4 21 3 

7828 Changes in Skin Texture 1 1 0 0 

7829 Other Symptoms Involving Skin and Integumentary 1 1 0 0 
Tissues 

7999 Other Unknown or Unspecified Cause of Morbidity or 1 1 0 0 
Mortality 

80501 Closed Fracture of First Cervical Vertebra 0 0 1 

8409 Sprain of Unspecified Site of Shoulder and Upper Arm 1 0 0 1 
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Table 1-1-1. (Continued) 
Frequencies of Diagnoses for Participants Reporting "Yes" to Skin Bruising, 

Skin Patches, and Sensitivity 
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9089 Late Effect of Unspecified Injury 1 0 1 

9134 Insect Bite, Nonvenomous of Elbow, Forearm, and 1 0 0 
Wrist 

9135 Insect Bite, Nonvenomous of Elbow, Forearm, and 1 1 0 
Wrist, Infected 

9160 Abrasion Or Friction Burn of Hip, Thigh, Leg, and 1 0 0 
Ankle 

9164 Insect Bite, Nonvenomous, of Hip, Thigh, Leg, and 1 1 0 
Ankle 

92310 Contusion of Forearm 1 0 1 

92400 Contusion of Thigh 1 0 0 

92420 Contusion of Foot 1 1 0 

94500 Burn, Unspecified Degree, Unspecified Site of Lower 1 1 0 
Limb 

9569 Injury to Unspecified Nerve of Pelvic Girdle and Lower 1 0 0 
Limb 

9651 Poisoning By Salicylates 1 1 0 

9796 Poisoning By Other or Unspecified Viral and Rickettsial 1 1 0 
Vaccines 

981 Toxic Effect of Petroleum Products 1 0 0 

9895 Toxic Effect of Venom 1 1 0 

9951 Angioneurotic Edema, Not Elsewhere Classified 1 1 0 

9952 Unspecified Adverse Effect of Drugs, Medicinals, and 7 1 5 
Biologicals Not Elsewhere Classified 

9988 Other Specified Complications of Procedures, Not 1 1 0 
Elsewhere Classified 
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0 

1 

0 

1 

0 

0 

1 

0 

0 

1 

0 

0 

1 

0 

0 

1 

0 



Table 1-1-2. 
Dependent Variable-Covariate Associations for the Gastrointestinal Assessment 

::':='<,,: .... ,. ·,=.· .. =.· .. = ... ,'.·,: .·.'=.:_=.=-.,.· .. ·. _.':.·'.-_,.., · .. · .··: ·: . . ' · .·· .··A .. e ,, c::::)\,:.:/=:=:. '·=:::==·===······ ."':(.===.:.=t•·:=•\'=i' .. '.Ra.· ... ··.= ·ce.·_=· .. =:.=: .. :> .?:::.-. · ···:······ -_ . - .. . ~ ··::::::,=::::'.;·:::·· _- .·::.:- .. · 
.:ne~tl:d~lit·>::::::·:=-:==: == ·:.::::::.:=·=:)::::::::: :::: .:::.r: · <·;-:-:·=· · ==. -==:-: Bonl =:.: · · :-. .:=:::-:·=· =:Borif·:=:::::: .-::::::;::: .::::.;:: .. · · :-:- .: ::-.;:)~\::::::/::: ;:=/1(:i::>: :::::::: :-· :::::=:?:::-~:::~ :=.= .. ~.-::)~~~:~{= .:::::_)t :...:/:\ : ... ···:·· . .::::::·:. 
•_:·.','.='.,'" ·· ··ar=···. · ~;._:b···_:=.·1_e·_=·'.•.·.,· .. · .. = .. ·.,•:'·· .. '.·'.,',=.':·.•_,'':·.•=_,_:_:.~,'.::·,.·_, •_,=,••,•·,•· .. ·.:_:_·.•,•.•·,•· .. '.: ... ·.:_ •• =.'.•.·.·,·.'·_,:,'.·.=·.·_,:,•,t ,,=_·,_:"'_•=·.' ·v·.',_:,.·: e .. •_'.I:••_.=··,:'_,_:•·"".··.•=•.·.,· .. ·,·. •_,',_.•.•:•.•_,._•,'_,:_..,_'==.=-:··-.a.·· :4'. ·. 2 .. =i•._,• ,=.·.• .• • .• • .• • .. • ...• •.,•.=.·_ .. •._,•.·.·,•._,•.·._,:_,=.• ... =•.•._,•_.·.• .. •.,<•,•.=·,·1' ·9' · .. ·.·,_• ... '_: 2··.=.= .• • .• •.=•.·.·.·.,•_,•_,··_,•,•._,::•.,.· ·,=.·_,•,:··:·.filv· .. ,:_,_·'-· =.·1 .:u:_'e·'.·.•_.='.=.·.·.',•:',:,= ,., ,.,.,., =· .. ,.-;::: '.· · ,._ '' .. ,,,' :·· .· · '' ' ... , .,.,.,' ,.,.,.,.,' ,., .. · ... ,., ·. · ... ,.,. .. . , · .... , ...... , ,., ... , ' 
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Hepatitis (Non-A, 
Non-B, or Non-C) 

Jaundice 
(Unspecified) 

Chronic Liver 
Disease and 
Cirrhosis 
(Alcohol-Related) 

Chronic Liver 
Disease and 
Cirrhosis 
(Nonalcohol­
Related) 

Other Liver 
Disorders 

Hepatomegaly 

Current 
Hepatomegaly 

AST 
(continuous)a 
(discrete) 

ALT 
(continuous )a 
(discrete) 

GGT 
(continuous )a 
(discrete) 

Alkaline 
Phosphatase 
(continuous )a 
(discrete) 

Total Bilirubin 
(continuous )a 
(discrete) 

Direct Bilirubin 

LDH 
(continuous )a 
(discrete) 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

.Yes 

High 

High 

High 

High 

High 

High 

High 

(n=950) (n=l,266) 
2.0% 1.4% 0.377 

(n=937) (n=l,239) 
2.0% 2.8% 0.296 

(n=954) (n=l ,274) 
4.3% 5.7% 0.179 

(n=l,276) (n=956) 
1.7% 0.8% 0.082 

(n=950) (n=l,268) 
29.6% 28.2% 0.519 

(n=955) (n=l ,275) 
1.3% 3.0% 0.010 

(n=939) (n=l,257) 
0.7% 0.7% 0.999 

(n=937) (n=l ,255) 
r=-0.001 0.964 

2.8% 3.4% 0.459 

(n=937) (n=l,255) 
r=-0.141 <0.001 

7.9% 5.4% 0.025 

(n=937) (n=l,255) 
r=-0.041 0.054 

21.0% 17.6% 0.050 

(n=937) (n=l ,255) 
r=0.047 0.029 

3.7% 4.5% 0.462 

(n=937) (n=l,255) 
r=0.035 0.104 

4.6% 5.2% 0.595 

(n=936) (n=l ,255) 
1.7% 2.2% 0.560 

(n=936) (n=l,254) 
r=0.084 <0.001 

13.0% 15.2 % 0.164 

(n=l31) 
1.5% 

(n=l30) 
1.5% 

(n= 131) 
8.4% 

(n=2,085) 
1.7% 

(n=2,046) 
2.5% 

(n=2,097) 
4.9% 

(n=131) (n=2,101) 
1.5% 1.1% 

(n=l31) (n=2,087) 
47.3% 27.6% 

(n=130) (n=2,100) 
2.3% 2.2% 

(n=l24) (n=2,072) 
0.8% 0.7% 

(n=124) (n=2,068) 
x=23.73 x=23.47 

1.6% 3.2% 

(n=124) (n=2,068) 
x=26.10 x=27.54 

3.2% 6.7% 

(n=124) (n=2,068) 
x=37.89 x=32.10 

25.0% 18.7% 

(n=124) (n=2,068) 
x=70.87 x=69.39 

5.6% 4.1% 

(n=124) (n=2,068) 
x=0.61 x=0.63 
4.0% 5.0% 

(n=124) (n=2,067) 
0.8% 2.0% 

(n=124) (n=2,066) 
x=147.77 x=145.42 

21.0% 13.9% 

a Analysis performed on natural logarithm scale; means transformed from natural logarithm scale. 

Note: Correlations (r) are based on total sample and are not category-specific. 
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0.999 

0.673 

0.114 

0.999 

<0.001 

0.999 

0.999 

0.746 
0.457 

0.202 
0.185 

0.005 
0.107 

0.379 
0.531 

0.342 
0.795 

0.534 

0.325 
0.040 



Table 1-1-2. (Continued) 
Dependent Variable-Covariate Associations for the Gastrointestinal Assessment 

Dependent _ 
Variable 

Cholesterol 
(continuous )a 
(discrete) 

HDL Cholesterol 
(continuous )a 
(discrete) 

Cholesterol-HDL 
Ratio 
(continuous )a 

(discrete) 

Triglycerides 
(continuous )a 
(discrete) 

Creatine Kinase 
(continuous )a 
(discrete) 

Serum Amylase 
(continuous )a 
(discrete) 

Antibodies for 
Hepatitis A 

Serological 
Evidence of Prior 
Hepatitis B 
Infection 

Antibodies for 
Hepatitis C 

Stool Hemoccult 

Prealbumin 
(continuous) 
(discrete) 

Albumin 
(continuous) 
(discrete) 

a-1 Acid 
Glycoprotein 
(continuous)• 
(discrete) 

.. · .·.·.·.· :.-:··.:.;.:·.::-·-:-; =::-:::::~ 
.•:·.· ·.·-:·:·.·-.· .•.· ·.·.·-: .;.·.· ... ···:-:- Age 

~~~~:::.:::··!j':il:·111:~i:£r . · · :;;;2=· .-. . . ....... ::::. 

p-V~~~) •..•... rn:lfuiac/ .\ :: No~Blaclt• 

High 

Low 

High 

High 

High 

High 

Yes 

Yes 

Yes 

Yes 

Low 

Low 

High 

(n=937) (n=l,255) 
r=0..020 

14.53 13.93 

(n=923) (n=l,243) 
r=0.034 

8.83 10.13 

(n=923) (n=l,243) 
r=-0.015 

57.53 57.83 

(n=937) (n=l,255) 
r=-0.005 

8.83 11.23 

(n=937) (n=l ,255) 
r=-0.093 

15.03 13.l % 

{n=937) (n= 1,255) 
r=0.060 

5.43 

(n=955) 
22.83 

7.73 

(n=l,277) 
42.0% 

(n=955) (n=l,277) 

0.343 
0.711 

0.117 
0.352 

0.490 
0.948 

0.818 
0.076 

<0.001 
0.207 

0.005 
0.043 

<0.001 

13.03 13.8% 0.628 

(n=955) (n = 1,277) 
1.73 1.23 0.414 

{n=880) (n=l ,218) 
2.03 2.3% 0.810 

(n =937) (n = 1,255) 
r=-0.143 <0.001 

0.43 1.93 0.004 

(n=937) (n= 1,255) 
r=-0.161 <0.001 

1.93 2.63 0.345 

{n=937) {n=l ,255) 
r=0.001 

1.8% 3.03 
0.959 
0.097 

(n=124) 
i=216.60 

12.13 

(n=124) 
i=44.80 

4.03 

(n= 124) 
i=4.84 
46.83 

(n=124) 
i=l15.23 

4.03 

(n=124) 
i=233.07 

51.63 

(n=124) 
i=94.16 
21.8% 

(n=l31) 
45.0% 

(n=l31) 
26.73 

{n=131) 
3.8% 

{n=113) 
2.73 

{n=124) 
i=27.57 

0.83 

{n=l24) 
X.=3,884.4 

2.43 

(n=2,068) 
i=215.12 

14.33 

(n=2,042) 
i=40.53 

9.83 

{n=2,042) 
i=5.30 
58.33 

(n=2,068) 
X.=147.74 

10.53 

(n=2,068) 
i=l24.27 

11.73 

{n=2,068) 
X.=72.35 

5.93 

(n=2,101) 
33.1% 

(n=2,101) 
12.63 

(n=2,101) 
1.23 

(n=l,985) 
2.23 

(n=2,068) 
i=27.74 

1.33 

(n=2,068) 
i=3,951.2 

2.33 

{n= 124) (n= 2,068) 
i=54.90 i =56.57 

1.6% 2.6% 

a Analysis performed on natural logarithm scale; means transformed from natural logarithm scale. 

Note: Correlations (r) are based on total sample and are not category-specific. 
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p-Value:t· 

0.681 
0.589 

<0.001 
0.047 

0.001 
0.015 

<0.001 
0.031 

<0.001 
<0.001 

<0.001 
<0.001 

0.007 

<0.001 

0.039 

0.988 

0.687 
0.945 

0.019 
0.999 

0.145 
0.718 



Table 1-1-2. (Continued) 
Dependent Variable-Covariate Associations for the Gastrointestinal Assessment 

:-···:_:_. <=· =:Race.: · . ,., .. . ;. 
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a-1 Antitzypsin (n=937) (n=l,255) (n=124) (n=2,068) 
(continuous) r=0.152 <0.001 x=145.81 X.=150.66 0.059 
(discrete) Low 2.03 1.83 0.040 0.03 2.03 0.097 

Normal 97.33 96.l 3 100.03 96.43 
High 0.73 2.13 0.03 1.63 

a-2 (n=937) (n=l,255) (n=124) (n=2,068) 
Macroglobulin 
(continuous )3 

(discrete) 

r=0.251 <0.001 x=124.24 x=134.31 <0.001 
High 0 .03 0.8% 0.016 . 0.83 0.43 0.999 

Apolipoprotein B 
(continuous )3 

(discrete) High 

~ Complement 
(continuous )3 

(discrete) Low 

C4 Complement 
(continuous )3 

(discrete) Low 

Haptoglobin 
(continuous) 
(discrete) High 

Transferrin 
(continuous )3 

(discrete) Low 

(n=937) (n=l,255) 
r=0.047 

70.43 74.73 

(n =937) (n=l,255) 
r=0.025 

2.23 2.63 

(n=937) (n=l,255) 
r=0.017 

0.63 0.73 

(n=937) (n=l,255) 
r=0.094 

9.73 14.03 

(n=937) (n=l,255) 
r=-0.054 

10.63 15.13 

(n=124) (n=2,068) 
0.027 x=147.26 X.=147.70 
0.028 74.23 72.83 

(n=124) (n=2,068) 
0.249 x=120.23 X.=113.92 
0.659 1.63 2.53 

(n=l24) (n=2,068) 
0.431 x =25.22 X.=21.58 
0.999 0.03 0 .73 

(n=124) (n=2,068) 
<0.001 x=l05.41 x=lll.96 

0.003 10.5% 12.33 

(n=124) (n=2,068) 
0.011 x=282.79 X.=293.84 
0.002 21.83 12.73 

a Analysis performed on natural logarithm scale; means transferred from natural logarithm scale. 

Note: Correlations (r) are based on total sample and are not category-specific. 
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0.895 
0.819 

<0.001 
0.741 

<0.001 
0.696 

0.123 
0.650 

0.003 
0.006 



Table 1-1-2. (Continued) 
Dependent Variable-Covariate Associations for the Gastrointestinal Assessment 

.... -.. /:=:=r\r?~/~;:::r~~;;:~/:;:;=:=:>:-·-· =· . =·=·= :-:-=-=-=-:·=·=<·=·=·:-:-:-: >=·=·:·=·=·=·=·=·='.: .. =·= =·=:: =-:-=-:.=-····· ·.·:·=·-:-=·> =·.< .·.·: ·=-:=:·:·=···:·:·==: • -·· · -·-·.·. ·····=·=····-·>.·=·:-:-; = ·= ::=:-:::.;=:::::.:-:.·-·-·. -< -:-:-;-;=-:=:=·-·. · == ·=-···:·=· .·'.·.:-:-.:;::=:= =<·. ·.-:·::::::.·>··=···· -·-. .. · ., .. ,, ... , ... , .. ,.,, .... , ....... ,.,., .... ,.. :: , :;: .,,:: rqfr· :\ ,_ .. ,· ... ··· : ::rn::, ::_,:::::::::::::1:::::r::n:m·:1:::::::1e ~~P?t!#~w:rr::rr:1n:rn:': :::::: : .. ::: _::·:::: ·-:,:.::,,': .... ·.· .. ···· 
::a~;::.;.::1:::1 t :·: ::::::_:.:, i::i¥.~~1:::::.:':::-::. :9m~~-·::·:·::::-::,:.:.~::~}l~r:::::·::'~#l~~t.:::.~9~dtj;~~: ,:· : :: V4¥~;:I:: t 
Hepatitis (Non-A, 
Non-B, or Non-C) Yes 

Jaundice 
(Unspecified) Yes 

Chronic Liver Disease 
and Cirrhosis Yes 
(Alcohol-Related) 

Chronic Liver Disease 
and Cirrhosis Yes 
(Nonalcohol-Related) 

Other Liver Disorders 

Hepatomegaly 

Current Hepatomegaly 

AST 
(continuous )a . 

(discrete) 

ALT 
(continuous )a 
(discrete) 

GGT 
(continuous )a 

(discrete) 

Alkaline Phosphatase 
(continuous )a 
(discrete) 

Total Bilirubin 
(continuous )a 

(discrete) 

Direct Bilirubin 

LDH 
(continuous )a 

(discrete) 

Yes 

Yes 

Yes 

High 

High 

High 

High 

High 

High 

High 

(n=858) 
1.03 

(n=841) 
3.43 

(n=867) 
4.43 

(n=868) 
0.9% 

(n=858) 
28.1% 

(n=867) 
2.03 

(n=859) 
0.73 

(n=856) 
X.=24.07 

3.93 

{n=856) 
X.=27.14 

6.03 

{n=856) 
X.=31.61 

17.93 

{n=856) 
x=67.06 

2.73 

{n=856) 
x=0.64 
5.53 

(n=856) 
2.33 

(n=855) 
X.=144.51 

13.23 

(n=365) (n=993) 
2.23 2.03 

(n=356) (n=979) 
1.73 1.93 

(n=364) (n =997) 
5.83 5.4% 

(n=365) (n=999) 
1.1 % 1.43 

(n=365) (n=995) 
26.33 30.43 

(n=365) (n=998) 
2.53 2.43 

(n=360) {n=977) 
0.33 0.93 

(n=358) (n=978) 
X.=22.30 x=23.41 

2.53 2.83 

(n=358) (n=978) 
x=26.54 x=28.09 

5.63 7.33 

(n=358) (n=978) 
x=33.07 x=32.86 

19.63 19.93 

(n=358) (n=978) 
x=71.22 X.=71.01 

4.53 5.33 

(n=358) (n=978) 
x=0.60 x=0.62 
3.63 4.93 

{n=357) {n=978) 
0.83 2.03 

(n=358) (n=977) 
x=145.68 x=146.43 

15.13 14.93 

a Analysis performed on natural logarithm scale; means transformed from natural logarithm scale. 
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0.189 

0.068 

0.480 

0.623 

0.288 

0.772 

0.467 

0.005 
0.308 

0.082 
0.399 

0.340 
0.515 

<0.001 
0.018 

0.006 
0.394 

0.224 

0.276 
0.514 



Table 1-1-2. (Continued) 
Dependent Variable-Covariate Associations for the Gastrointestinal Assessment 
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Cholesterol 
(continuous )3 

(discrete) 

HDL Cholesterol 
(continuous )3 
(discrete) 

Cholesterol-HDL 
Ratio 
(continuous )3 

(discrete) 

Triglycerides 
(continuous )3 

(discrete) 

Creatine Kinase 
(continuous )3 

(discrete) 

Serum Amylase 
(continuous )3 

(discrete) 

Antibodies for 
Hepatitis A 

Serological Evidence 
of Prior Hepatitis B 
Infection 

Antibodies for 
Hepatitis C 

Stool Hemoccult 

Prealbumin 
(continuous) 

High 

Low 

High 

High 

High 

High 

Yes 

Yes 

Yes 

Yes 

(discrete) Low 

Albumin 
(continuous) 
(discrete) Low 

a-1 Acid Glycoprotein 
(continuous )3 

(discrete) High 

(n=856) 
x=212.83 

11.4% 

(n=844) 
X.=42.20 

9.1 % 

(n=844) 
X.=5.04 
49.9% 

(n=856) 
X.=138.83 

9.6% 

.. (n=856) 
X.=125.94 

12.6% 

(n=856) 
X.=73 .76 

8.2% 

(n=869) 
25.4% 

(n=869) 
7.6% 

(n=869) 
1.2% 

(n=830) 
2 .0% 

(n=856) 
X.=27.89 

1.6% 

(n=856) 
X.=3,944.4 

L8% 

(n=856) 
X.=54.45 

2.1 % 

(n=358) (n=978) 
x=220.81 x=215.27 

16.8% 15.5% 

(n=351) (n=971) 
X.=40.22 x=39.74 

10.0% 9.7% 

(n=351) (n=971) 
X.=5.46 x=5.41 
64.4% 62.0% 

(n=358) (n=978) 
X.=154.27 x=148.79 

12.3% 9.8% 

(n=358) (n=978) 
x=122.79 x=133.60 

13. l % 15.3% 

(n=358) (n=978) 
X.=72.66 x=73.45 

3.1% 6.9% 

(n=364) (n=999) 
45 .9% 36.6% 

(n=364) (n=999) 
17.9% 16.9% 

(n=364) (n=999) 
1.1 % 1.7% 

(n=344) (n=924) 
0.6% 2.9% 

(n=358) (n=978) 
x=27.66 x=27.61 

1.1 % 1.0% 

(n=358) (n=978) 
x=3,932 .2 x=3,955.7 

2.8% 2.7% 

(n=358) (n=978) 
X.=57.79 x=57.81 

3.6% 2.5% 

a Analysis performed on natural logarithm scale; means transformed from natural logarithm scale. 

1-1-14 

0.005 
0.013 

< 0.001 
0.875 

< 0 .001 
< 0 .001 

0.003 
0.328 

0.014 
0.219 

0.800 
0.005 

<0.001 

< 0.001 

0.523 

0.038 

0.383 
0.485 

0.436 
0.357 

<0.001 
0.296 



Table 1-1-2. (Continued) 
Dependent Variable-Covariate Associations for the Gastrointestinal Assessment 

a-1 Antitrypsin 
(continuous )a 

(discrete) 

a-2 Macroglobulin 
(continuous )a 
(discrete) 

Apolipoprotein B 
(continuous )a 
(discrete) 

~ Complement 
(continuous? 
(discrete) 

C4 Complement 
(continuous )a 
(discrete) 

Haptoglobin 
(continuous) 
(discrete) 

Transferrin 
(continuous )a 
(discrete) 

Low 
Normal 
High 

High 

High 

Low 

Low 

High 

Low 

(n=856) 
x= 146.35 

3.0% 
95.6% 
1.4% 

{n=856) 
x=l32.67 

0.2% 

{n=856) 
x=144.37 

69.6% 

(n=856) 
x=lll.26 

3.0% 

{n=856) 
x=21.23 

0.7% 

{n=856) 
x=l03.55 

9.3% 

(n=856) 
x=290.40 

13.9% 

{n=358) (n=978) 
x=155.16 xl =152.16 

0.8% 1.3% 
97.5% 97.2% 
1.7% 1.5% 

{n=358) (n=978) 
x=137.55 x=133.26 

0.8% 0.5% 

{n=358) {n=978) 
x=154.03 x=148.33 

81.0% 72.8% 

(n=358) {n=978) 
x=115.46 x=116.52 

3.1% 1.7% 

(n=358) {n=978) 
x=22.01 x=22.17 

1.7% 0.3% 

(n=358) {n=978) 
x=120 .88 x=115.22 

17.0% 12.9% 

(n=358) (n=978) 
x=294.57 x=295.17 

15.l % 11.9% 

a Analysis performed on natural logarithm scale; means transformed from natural logarithm scale. 

I-1-15 

<0.001 
0.043 

0.024 
0.342 

<0.001 
<0.001 

<0.001 
0.145 

< 0.001 
0.027 

<0.001 
0.001 

0.038 
0.222 



Table 1-1-2. (Continued) 
Dependent Variable-Covariate Associations for the Gastrointestinal ~sment 

Hepatitis (Non-A, 
Non-B, or Non-C) 

Jaundice 
(Unspecified) 

Chronic Liver 
Disease and 
Cirrhosis 
(Alcohol-Related) 

Chronic Liver 
Disease and 
Cirrhosis 
(Nonalcohol­
Related) 

Other Liver 
Disorders 

Hepatomegaly 

Current 
Hepatomegaly 

AST 
( continuous)a 
(discrete) 

ALT 
(continuous )a 
(discrete) 

GGT 
(continuous )a 
(discrete) 

Alkaline 
Phosphatase 
(continuous )a 
(discrete) 

Total Bilirubin 
(continuous)a 
(discrete) 

Direct Bilirubin 

LDH 
( continuous)a 
(discrete) 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

High 

High 

High 

High 

High 

High 

High 

(n=914) (n=l,302) 
1.0% 2.2% 0.052 

(n=894) (n=l,282) 
2.9% 2.2% 0.353 

(n=918) (n=l,310) 
4.5% 5.5% 0.321 

(n=922) (n= 1,310) 
1.0% 1.3% 0.619 

(n=914) 
28.4% 

(n=921) 
2 .2% 

(n=910) 
0.8% 

(n=908) 
x=23.74 

3.9% 

(n=908) 
x=27.26 

6.3% 

(n=908) 
x=32.35 

19.53 

(n=908) 
x=69.13 

3.4% 

(n=908) 
x=0.63 

4.4% 

(n=908) 
1.3% 

(n=906) 
x=145.30 

14.0% 

(n=l,304) 
29.1% 

(n=l,309) 
2.3% 

(n=l,286) 
0.7% 

(n=l,284) 
x=23.30 

2.6% 

(n=l,284) 
x=27.60 

6.6% 

(n=l,284) 
x=32.44 

18.8% 

(n=l,284) 
X.=69.72 

4.7% 

(n=l,284) 
x=0.62 

5.3% 

(n=l,283) 
2.4% 

(n=l,284) 
X.=145.74 

14.5% 

0.788 

0.965 

0.999 

0.244 
0 .142 

0.526 
0.816 

0.927 
0.712 

0.453 
0.178 

0.619 
0.396 

0.096 

0.690 
0.805 

(n=820) (n=l,396) 
1.0% 2.1% 

(n=803) (n=l,373) 
2 .1% 2.7% 

(n=822) (n=l,406) 
4 .9% 5 .2% 

(n=825) (n=l ,407) 
1.1% 1.2% 

(n=820) (n=l,398) 
28.0% 29.3% 

(n=824) (n=l,406) 
1.9% 2.4% 

(n=813) (n=l,383) 
0.4% 0 .9% 

(n=811) (n=l,381) 
x=23.32 x=23.57 

2.7% 3.4% 

(n=811) (n=l,381) 
x=26.67 x=27.93 

5.4% 7.1% 

(n=811) (n=l,381) 
x=31.97 x=32.66 

19.5% 18.8% 

(n=811) {n=l,381) 
X.=68.75 X. =69.90 

3.5% 4.6% 

(n=811) (n=l,381) 
x=0.63 x=0.63 
4.9% 4.9% 

(n=811) {n=l,380) 
2.0% 2.0% 

(n=811) (n=l,379) 
X.=144.37 x=146.26 

12.8% 15.2% 

a Analysis performed on natural logarithm scale; means transformed from natural logarithm scale. 

I-1-16 

0.075 

0.488 

0.812 

0.964 

0.577 

0 .558 

0.208 

0.520 
0.443 

0.023 
0.149 

0.445 
0.748 

0.148 
0.252 

0.796 
0.999 

0.999 

0.094 
0.149 



Table 1-1-2. (Continued) 
Dependent Variable-Covariate Associations for the Gastrointestinal Assessment 
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Cholesterol 
(continuous )a 
(discrete) 

HDL Cholesterol 
( continuous)a 
(discrete) 

Cholesterol-HDL 
Ratio 
(continuous )a 
(discrete) 

Triglycerides 
( continuous)a 
(discrete) 

Creatine Kinase 
(continuous )a 
(discrete) 

Serum Amylase 
(continuous)a 
(discrete) 

Antibodies for 
Hepatitis A 

Serological 
Evidence of Prior 
Hepatitis B 
Infection 

Antibodies for 
Hepatitis C 

Stool Hemoccult 

Prealbumin 
(continuous) 
(discrete) 

Albumin 
(continuous) 
(discrete) 

a-1 Acid 
Glycoprotein 
(continuous)a 
(discrete) 

High 

Low 

High 

High 

High 

High 

Yes 

Yes 

Yes 

Yes 

Low 

Low 

High 

(n=908) 
x=214.07 

12.0% 

(n=900) 
x=41.33 

9.6% 

(n=900) 
x=5.17 
55.0% 

(n=908) 
x=141.35 

9.3% 

(n=908) 
x=127.74 

13.4% 

(n=908) 
x=72.78 

6.6% 

(n=921) 
33.2% 

(n=921) 
11.3% 

(n=921) 
1.1% 

(n=875) 
1.9% 

(n=908) 
X.=27.78 

1.4% 

(n=908) 
X.=3,943 .8 

2.2% 

(n=908) 
x=55.80 

2.3% 

(n=l,284) 
x=216.0l 

15.7% 

(n=l ,266) 
x=40.36 

9.5% 

(n=l,266) 
x=5.34 
59.6% 

(n=l,284) 
X.=148.81 

10.7% 

(n=l,284) 
X.=129.51 

14.3% 

(n=l,284) 
x=73.91 

6.9% 

(n=l,311) 
34.2% 

(n=l ,311) 
15.0% 

(n=l,311) 
1.6% 

(n=l,223) 
2.4% 

(n=l,284) 
X.=27.69 

1.2% 

(n=l,284) 
X.=3,950.0 

2.4% 

(n=l,284) 
x=56.96 

2.6% 

0.249 
0.019 

0.031 
0.999 

0.013 
0.038 

0.035 
0.284 

0.561 
0.630 

0.318 
0.889 

0.674 

0.015 

0.400 

0.610 

0.610 
0.728 

0.640 
0.857 

0.032 
0.722 

(n=811) 
x=212.88 

11.5% 

(n=802) 
x=41.48 

10.3% 

(n = 802) 
x=5.12 
52.6% 

(n=811) 
x=l40.37 

10.0% 

(n=811) 
x=130.03 

13.6% 

(n=811) 
X.=74.42 

6.8% 

(n=825) 
32.1% 

(n=825) 
10.9% 

(n=825) 
1.1% 

(n=778) 
2.1% 

(n=811) 
X.=27.87 

1.1% 

(n=811) 
X.=3,95~.0 

2.0% 

(n=811) 
X.=55.46 

2.7% 

(n=l,381) 
X.=216.59 

15.7% 

(n=l,364) 
x=40.34 

9.0% 

(n=l ,346} 
X.=5.36 
60.6% 

(n=l,381) 
x=148.89 

10.2% 

(n=l,381) 
x=128.03 

14.1 % 

(n=l,381) 
X.=72.87 

6.7% 

(n=l,407) 
34.8% 

(n=l,407) 
14.9% 

(n=l,407) 
1.6% 

(n=l,320) 
2.3% 

(n=l,381) 
X.=27.64 

1.4% 

(n=l,381) 
x=3,942.4 

2.5% 

(n=l,381) 
X.=57.08 

2.4% 

a Analysis performed on natural logarithm scale; means transformed from natural logarithm scale. 

I-1-17 

0.030 
0 .007 

0.014 
0.345 

<0.001 
<0.001 

0.018 
0.926 

0.520 
0.764 

0.181 
0 .999 

0.221 

0.009 

0.463 

0.863 

0.260 
0.735 

0.318 
0.487 

0.003 
0.745 



Table 1-1-2. (Continued) 
Dependent Variable-Covariate Associations for the Gastrointestinal Assessment 

cx-1 Antitrypsin 
(continuous) 
(discrete) 

cx-2 Macroglobulin 
(continuous )a 

Low 
Normal 
High 

(discrete) High 

Apolipoprotein B 
(continuous )a 
(discrete) High 

~ Complement 
(continuous )a 
(discrete) Low 

C4 Complement 
(continuous )a 
(discrete) Low 

Haptoglobin 
(continuous) 
(discrete) High 

Transferrin 
(continuous )a 
(discrete) Low 

(n=908) 
x=148.41 

2.4% 
96.2% 
1.4% 

(n=908) 
x=133.18 

0.7% 

(n=908) 
x=146.62 

72.6% 

(n=908) 
x=112.94 

2.6% . 

(n=908) 
x=21.45 

0.7% 

(n=908) 
x=109.25 

10.9% 

(n=908) 
x=291.96 

14.0% 

(n=l,284) 
X.=151.78 

1.6% 
96.8% 
1.6% 

(n=l,284) 
X.=134.10 

0.3% 

(n= 1,284) 
x= 148.43 

73.1% 

(n=l ,284) 
x=l15.22 

2.3% 

(n=l,284) 
x=22.00 

0.7% 

(n=l,284) 
x=113.24 

13.1% 

(n=l,284) 
x=294.09 

12.6% 

0.005 
0.339 

0.468 
0.382 

0.249 
0.811 

0.002 
0.752 

0.015 
0.999 

0.045 
0.141 

0.237 
0.384 

(n=811) 
x=147.33 

2.8% 
95.8% 
1.4% 

(n=811) 
x=133.09 

0.9% 

(n=811) 
x=145.26 

72.0% 

(n=811) 
x=112.26 

2.5% 

(n=811) 
x=21.67 

0.7 % 

(n=811) 
X.= 106.92 

9.6% 

(n=811) 
x=289.26 

14.7% 

(n=l,381) 
x=152.17 

1.4% 
97.0% 
1.6% 

(n=l,381) 
x=134.09 · 

0.2% 

(n=l,381) 
x=149.ll 

73.4% 

(n=l,381) 
X.=115 .46 

2.5% 

(n=l,381) 
X.=21.83 

0.7% 

(n = l,381) 
x=l14.32 

13.7% 

(n=l ,381) 
X.=295.55 

12.3 % 

a Analysis performed on narural logarithm scale; means transformed from natural logarithm scale. 

1-1-18 

<0.001 
0.051 

0.438 
0.066 

0.015 
0.503 

<0.001 
0.999 

0.482 
0.999 

< 0.001 
0.006 

0.001 
0.130 



Table 1-1-2. (Continued) 
Dependent Variable-Covariate Associations for the Gastrointestinal Assessment 

91;:i~,~-,~~t~:~;;;;;:;t~=::~~,~~ii:t:
1 

Hepatitis (Non-A, 
Non-B, or Non-c) 

Jaundice 
(Unspecified) 

Chronic Liver Disease and 
Cirrhosis (Alcohol-Related) 

Chronic Liver Disease and 
Cirrhosis (Nonalcohol­
Related) 

Other Liver Disorders 

Hepatomegaly 

Current Hepatomegaly 

AST 
(continuous )a 
(discrete) 

ALT 
(continuous )a 
(discrete) 

GGT 
(continuous )a 
(discrete) 

Alkaline Phosphatase 
(continuous )a 
(discrete) 

Total Bilirubin 
(continuous)a 
(discrete) 

Direct Bilirubin 

LDH 
(continuous )a 
(discrete) 

(n=l,715) 
Yes 0.63 

(n=l,712) 

High 1.83 

(n=l,712) 

High 5.53 

(n=l,712) 

High 15.43 

(n=l,712) 

High 4.03 

(n=l ,712) 

High 4.93 

{n=l,711) 
High 1.93 

{n=l,711) 

High 13.53 

(n=396) (n=57) 
1.03 1.83 

(n=395) (n=57) 
r=0.169 

6.63 17.53 

{n=395) (n=57) 
r=0.091 

9.63 14.03 

(n=395) (n=57) 
r=0.268 
32.23 43.93 

(n=395) (n=57) 
r=0.024 

3.83 7.03 

(n=395) (n=57) 
r=0.081 

4.33 12.33 

{n=395) (n=57) 
1.83 7.03 

{n=394) {n=57) 
r=0.009 
14.73 28.13 

a Analysis performed on natural logarithm scale; means transformed from natural logarithm. scale. 

--: Covariate not applicable for dependent variable. 

Note: Correlations (r) are based on total sample and are not category-specific. 

I-1-19 

0.403 

<0.001 
<0.001 

<0.001 
0.001 

<0.001 
<0.001 

0.270 
0.509 

<0.001 
0.033 

0.022 

0.685 
0.007 



Table 1-1-2. (Continued) 
Dependent Variable-Covariate Associations for the Gastrointestinal Assessment 
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Cholesterol 
(continuous )3 

(discrete) 

HDL Cholesterol 
(continuous )3 

(discrete) 

Cholesterol-HDL Ratio 
(continuous)3 

(discrete) 

Triglycerides 
(continuous )a 
(discrete) 

Creatine Kinase 
(continuous )a 

(discrete) 

Serum Amylase 
(continuous )a 
(discrete) 

Antibodies for Hepatitis A 

Serological Evidence of 
Prior Hepatitis B Infection 

Antibodies for Hepatitis C 

Stool Hemoccult 

Prealbumin 
(continuous) 
(discrete) 

Albumin 
(contiriuous) 

High 

Low 

High 

High 

High 

High 

Yes 

Low 

(discrete) Low 

cx-1 Acid Glycoprotein 
(continuous )a 
(discrete) High 

(n=l,712) 

12.6% 

{n=l,693) 

10.6% 

(n=l,693) 

60.7% 

{n=l,712) 

9.8% 

(n=l,712) 

14.4% 

(n=l,712) 

6.7% 

(n=l,643) 
2.1% 

(n=l,712) 

0.9% 

(n=l,712) 

2.3% 

(n=l,712) 

2.1% 

(n=395) (n=57) 
r=0.074 
21.3% 17.5% 

(n=389) (n=57) 
r=0.221 

6.4% 1.8% 

(n=389) {n=57) 
r=-0.147 

45.8% 49.1 % 

{n=395) (n=57) 
r=-0.012 

11.1 % 8.8% 

(n=395) (n=57) 
r=-0.037 

12.43 10.5% 

(n=395) (n=57) 
r=-0.046 

6.6% 10.5% 

(n=376) (n=52) 
2.1% 3.8% 

(n=395) (n=57) 
r=0.087 

2.03 7.0% 

(n=395) (n=57) 
r=0.024 

2.33 3.5% 

{n=395) (n=57) 
r=0.075 

4.1% 5.3% 

a Analysis performed on natural logarithm scale; means transformed from natural logarithm scale. 

-: Covariate not applicable for dependent variable. 

Note: Correlations (r) are based on total sample and are not category-specific. 

1-1-20 

0.001 
<0.001 

<0.001 
0.005 

<0.001 
<0.001 

0.592 
0.695 

0.085 
0.451 

0.032 
0.514 

0.704 

<0.001 
<0.001 

0.271 
0.843 

<0.001 
0.036 



Table 1-1-2. (Continued) 
Dependent Variable-Covariate Associations for the Gastrointestinal Assessment 
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a-1 Antitrypsin 
. (continuous) 
(discrete) 

a-2 Macroglobulin 
(continuous )3 

(discrete) 

Apolipoprotein B 
(continuous )3 

(discrete) 

C3 Complement 
(continuous )3 

(discrete) 

C4 Complement 
(continuous )3 

(discrete) 

Haptoglobin 
(continuous) 
(discrete) 

Transferrin 
(continuous )3 

(discrete) 

Low 
Normal 
High 

High 

High 

Low 

Low 

High 

Low 

(n=l,712) 

1.83 
97.13 
1.13 

(n=l,712) 

0.53 

(n=l,712) 

72.13 

(n=l,712) 

2.53 

(n =l,712) 

0.93 

{n=l,712) 

11.63 

(n=l,712) 

13.7% 

{n=395) (n=57) 
r=0.006 

2.83 1.83 
94.73 93.03 
2.53 5.33 

(n=395) (n=57) 
r=-0.032 

0.53 0.03 

{n=395) (n=57) 
r=0.030 
75.23 82.53 

(n=395) (n=57) 
r=-0.051 

2.53 3.5% 

(n=395) (n=57) 
r=0.024 

0.03 0.03 

(n=395) (n=57) 
r=0.058 

14.23 14.03 

(n=395) (n=57) 
r=0.042 
11.13 8.83 

a Analysis performed on natural logarithm scale; means transformed from natural logarithm scale. 

Note: Correlations (r) are based on total sample and are not category-specific. 

I-1-21 

0.791 
0.017 

0.135 
0.868 

0.166 
0.118 

0.018 
0.880 

0.258 
0.136 

0.007 
0.341 

0 .052 
0.240 



Table 1-1-2. (Continued) 
Dependent Variable-Covariate Associations for the Gastrointestinal Assessment 
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Hepatitis (Non-A, 
Non-B, or Non-C) Yes 

Jaundice 
(Unspecified) Yes 

Chronic Liver Disease and 
Cirrhosis (Alcohol-Related) Yes 

Chronic Liver Disease and 
Cirrhosis (Nonalcohol-
Related) 

Other Liver Disorders 

Hepatomegaly 

Current Hepatomegaly 

AST 
(continuous )a 
(discrete) 

ALT 
(continuous )3 

(discrete) 

GGT 
(continuous )3 

Yes 

Yes 

Yes 

High 

High 

(discrete) High 

Alkaline Phosphatase 
(continuous )3 

(discrete) High 

Total Bilirubin 
(continuous )3 

(discrete) High 

Direct Bilirubin 

LDH 
(continuous )3 

(discrete) 

High 

High 

(n=133) 
1.5% 

(n=132) 
3.8% 

(n=l34) 
0.0% 

(n=l33) 
27.8% 

.(n=l34) 
0 .7% 

(n=l32) 
0.0% 

(n=l32) 

1.5% 

(n=l32) 

7.6% 

(n=132) 

13.6% 

(n=l32) 

5.3% 

(n=132) 

1.5% 

(n=132) 
1.5% 

(n=l32) 

12.1% 

(n=l,482) (n=560) 
1.7% 1.8% 

(n=l,450) (n=552) 
2.6% 2.2% 

(n=l,491) (n=560) 
1.7% 15.7% 

(n=l,482) (n=562) 
26.9% 34.5% 

(n=l,490) (n=563) 
1.5% 4.8% 

(n=l,468) (n=553) 
0.5% 1.4% 

(n=l,465) (n=552) 
r=0.066 

1.9% 6.7% 

(n=l,465) (n=552) 
r=-0.016 

5.5% 9.1% 

(n=l,465) (n=552) 
r=0.085 
16.4% 28.4% 

(n=l,465) (n=552) 
r=0.015 

4.0% 4.2% 

(n=l,465) (n=552) 
r=0.032 

5.1% 5.8% 

(n=l,464) (n=552) 
1.8% 2.5% 

(n=l,464) (n=551) 
r=0.003 

14.5% 13.6% 

3 Analysis performed on natural logarithm scale; means transformed from natural logarithm scale. 

--: Covariate not applicable for dependent variable. 

Note: Correlations (r) are based on total sample and are not category-specific. 

I-1-22 

0.972 

0.567 

<0.001 

0.003 

<0.001 

0.040 

0.002 
<0.001 

0.468 
0.012 

<0.001 
<0.001 

0.491 
0.753 

0.133 
0.129 

0.563 

0.876 
0.680 



Table 1-1-2. (Continued) 
Dependent Variable-Covariate Associations for the Gastrointestinal Assessment 
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Cholesterol 
(continuous )a 

(discrete) 

HDL Cholesterol 
(continuous )a 

(discrete) 

Cholesterol-HDL Ratio 
(continuous )a 

(discrete) 

Triglycerides 
(continuous )a 

(discrete) 

Creatine Kinase 
(continuous )a 

(discrete) 

Serum Amylase 
(continuous )a 
(discrete) 

Antibodies for Hepatitis A 

Serological Evidence of 
Prior Hepatitis B Infection 

Antibodies for Hepatitis C 

Stool Hemoccult 

Prealbumin 
(continuous) 
(discrete) 

Albumin 
(continuous) 
(discrete) 

a-1 Acid Glycoprotein 
(continuous )a 
(discrete) 

High 

Low 

High 

High 

High 

High 

Yes 

Yes 

Yes 

Yes 

Low 

Low 

High 

(n=l32) 

11.43 

(n=l31) 

19.l % 

(n=l31) 

66.43 

(n= 132) 

13.6% 

(n=l32) 

17.43 

(n=l32) 

4.5% 

(n=l34) 
41.0% 

(n=l34) 
11.23 

(n=l34) 
1.5% 

(n=124) 
2.4% 

(n=l32) 

0.0% 

(n=l32) 

1.5% 

(n=l32) 

1.5% 

(n =l,465) (n=552) 
r=0.018 
13.3% 17.23 

(n=l,450) (n=543) 
r=0.102 

9.4% 7.73 

(n=l,450) (n=543) 
r=-0.077 

58.4% 53.63 

(n=l,465) (n=552) 
r=0.007 

9.4% 11.23 

(n=l,465) (n=552) 
r=-0.057 

14.2% 12.33 

(n=l,465) (n=552) 
r=-0.006 

7.13 6.53 

(n=l,491) (n =564) 
32.13 35.83 

(n=l,491) (n=564) 
12.4% 16.73 

(n=l,491) (n=564) 
1.23 2.03 

(n=l,412) (n=521) 
1.9% 2.93 

(n=l,465) (n=552) 
r=-0.010 

0.9% 2.53 

(n=l,465) (n=552) 
r=-0.010 

2.43 2.5% 

(n=l,465) (n=552) 
r=0.082 

2.13 4.0% 

a Analysis performed on natural logarithm scale; means transformed from natural logarithm scale. 

Note: Correlations (r) are based on total sample and are not category-specific. 

1-1-23 

0.400 
0.052 

<0.001 
<0.001 

<0.001 
0.017 

0.735 
0 . .174 

0.008 
0.269 

0.792 
0.513 

0.046 

0.030 

0.444 

0.428 

0.629 
0.005 

0.650 
0.785 

<0.001 
0.044 



Table 1-1-2. (Continued) 
Dependent Variable-Covariate Associations for the Gastrointestinal Assessment 
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a-1 Antitrypsin 
(continuous) 
(discrete) 

a-2 Macroglobulin 
(continuous )a 
(discrete) 

Apolipoprotein B 
(continuous)a 
(discrete) 

C3 Complement 
(continuous )a 
(discrete) 

C4 Complement 
(continuous )a 
(discrete) 

Haptoglobin 
(continuous) 
(discrete) 

Transferrin 
(continuous )a 
(discrete) 

Low 
Normal 

High 

High 

High 

Low 

Low 

High 

Low 

(n=l32) 

1.5% 
97.7% 
0.8% 

(n=l32) 

0.8% 

(n=l32) 

72.0% 

(n=132) 

0.8% 

(n=132) 

0.8% 

(n=132) 

13.6% 

(n=l32) 

15.2% 

(n=l,465) 
r=0.099 

1.9% 
97.1% 
1.0% 

(n=l ,465) 
r=0.061 

0.4% 

(n=l,465) 
r=0.008 
72.6% 

(n=l,465) 
r=-0.002 

2.7% 

(n=l,465) 
r=0.039 

0.8% 

(n=l,465) 
r=0.089 

10.9% 

(n=l,465) 
r=0.004 

12.4% 

(n=552) 

2.0% 
94.9% 
3.1% 

(n=552) 

0.5% 

(n=552) 

73.7% 

(n=552) 

2.5% 

(n=552) 

0.4% 

(n=552) 

14.9% 

(n=552) 

14.7% 

a Analysis performed on natural logarithm scale; means transformed from natural logarithm scale. 

Note: Correlations (r) are based on total sample and are not category-specific. 

1-1-24 

<0.001 
0.011 

0.004 
0.813 

0.696 
0.859 

0.925 
0.408 

0.068 
0.545 

<0.001 
0.046 

0.864 
0.301 



Table 1-1-2. (Continued) 
Dependent Variable-Covariate Associations for the Gastrointestinal Assessment 

Alkaline 
Phosphatase 
(continuous )3 

(discrete) 

a-1 Antitrypsin 
(continuous) 
(discrete) 

Yes 

Low 
Normal 
High 

(n :;:::669) (n = 1,483) 
r:;:::-0.044 

5.43 3.53 
0.043 
0.055 

(n:;::951) (n=l,212) 
r:;:::-0.060 

5.63 2.93 

(n=951) (n:;::l,212) 
r:;:::-0.084 

1.43 2.43 
96.23 96.93 
2.43 0.73 

a Analysis performed on natural logarithm scale; means transformed from natural logarithm scale. 

-: Covariate not applicable for dependent variable. 

Note: Correlations (r) are based on total sample and are not category-specific. 

1-1-25 

0.005 
0 .002 

<0.001 
0.001 



APPENDIX 1-2. 

Interaction Tables for the Gastrointestinal Assessment 

This appendix contains. exposure analyses results of interactions between covariates and 
group or dioxin. Results are presented for separate strata of the covariate and include sample 
sizes, percent abnormal, relative risks, confidence intervals, and p-values for discrete 
dependent variables. Sample sizes, adjusted means, differences of adjusted means and 
confidence intervals or adjusted slopes and standard errors, and p-values are given for 
continuous dependent variables. Means are transformed back to the original scale, if 
necessary. Chapter 7, Statistical Methods, provides further details on the analytical 
approaches used in the interaction analyses. The covariate involved in the interaction and a 
reference to the analysis table in Chapter 13, Gastrointestinal Assessment, are given in the 
heading of each subtable. A summary of the interactions described in this appendix follows. 

1-2-1 13-3 Jaundice 1 Race 

1-2-2 13-6 Chronic Liver Disease and 2 Race 
Cirrhosis 3 Race 

1-2-3 13-9 Other Liver Disorders 2 Occupation 
3 Degreasing Chemical Exposure 
4 Occupation, Degreasing Chemical 

Exposure 
5 Occupation, Degreasing Chemical 

Exposure 
6 Occupation, Degreasing Chemical 

Exposure 

1-2-4 13-12 AST (Continuous) 2 · Current Alcohol Use 
4 Current Alcohol Use 
5 Current Alcohol Use 
6 Current Alcohol Use 

1-2-5 13-13 AST (Discrete) Current Alcohol Use 
2 Current Alcohol Use 
3 Current Alcohol Use 
4 Current Alcohol Use 
5 Current Alcohol Use 
6 Current Alcohol Use 

1-2-6 13-15 ALT (Discrete) 1 Age, 
Degreasing Chemical Exposure 

3 Degreasing Chemical Exposure, 
Current Alcohol Use 

I-2-7 13-16 GGT (Continuous) 2 Degreasing Chemical Exposure 
3 Degreasing Chemical Exposure 
4 Occupation 
5 Occupation 
6 Occupation 

1-2-1 



1-2-8 13-17 GGT (Discrete) 

1-2-9 13-18 

1-2-10 13-19 

1-2-11 13-20 

1-2-12 13-21 

1-2-13 13-22 

1-2-14 13-23 

1-2-15 13-24 

1-2-16 13-25 

1-2-17 13-26 

1-2-18 13-27 

Alkaline Phosphatase 
(Continuous) 

Alkaline Phosphatase 
(Discrete) 

Total Bilirubin (Continuous) 

Total Bilirubin (Discrete) 

Direct Bilirubin (Discrete) 

Lactic Dehydrogenase 
(LOH) (Continuous) 

Lactic Dehydrogenase 
(LOH) (Discrete) 

Cholesterol (Continuous) 

Cholesterol (Discrete) 

HDL Cholesterol 
(Continuous) 

1-2-2 

3 Degreasing Chemical Exposure 
4 Degreasing Chemical Exposure 
5 Degreasing Chemical Exposure 
6 Degreasing Chemical Exposure 

1 Degreasing Chemical Exposure, 
Age, Race 

2 Degreasing Chemical Exposure 
3 Degreasing Chemical Exposure 
4 Race 
5 Race 
6 Race 

2 Degreasing Chemical Exposure 

4 Degreasing Chemical Exposure 

2 Industrial Chemical Exposure 
4 Degreasing Chemical Exposure 
5 Degreasing Chemical Exposure 
6 Degreasing Chemical Exposure 

4 Lifetime Alcohol History 
5 Lifetime Alcohol History 
6 Lifetime Alcohol History 

1 Age, Lifetime Alcohol History 
3 Age, Race 

Lifetime Alcohol History 

1 Current Alcohol Use 
3 Lifetime Alcohol History 

1 Current Alcohol Use 
2 Degreasing Chemical Exposure 
3 Lifetime Alcohol History 

1 Current Alcohol Use 
2 Degreasing Chemical Exposure 

Lifetime Alcohol History 
3 Current Alcohol Use 
5 Occupation 

1 Current Alcohol Use, Lifetime 
Alcohol History 

3 Current Alcohol Use, Lifetime 
Alcohol History 

4 Current Alcohol Use, Lifetime 
Alcohol History 

5 Current Alcohol Use, Lifetime 
Alcohol History 

6 Current Alcohol Use, Lifetime 
Alcohol History, Degreasing 
Chemical Exposure 



A~dix I-i.: Chapter :13 . }\ _:,:. >. '' ·, ::< : 
T~le '. '· 1

., T$ie ·· i. ''f];]>.epen~tVariable 
1-2-19 13-28 HDL Cholesterol (Discrete) 

1-2-20 13-29 

1-2-21 13-31 

1-2-22 13-33 

1-2-23 13-34 

1-2-24 13-36 

1-2-25 13-38 

1-2-26 13-39 

1-2-27 13-40 

1-2-28 13-41 

1-2-29 13-42 

1-2-30 13-43 

Cholesterol-HDL Ratio 
(Continuous) 

Triglycerides (Continuous) 

Creatine Kinase 
(Continuous) 

Creatine Kinase (Discrete) 

Serum Amylase (Discrete) 

Serological Evidence of 
Prior Hepatitis. B Infection 

Antibodies for Hepatitis C 

Stool Hemoccult 

Prealbumin (Continuous) 

Prealbumin (Discrete) 

Albumin (Continuous) 

1-2-3 

3 Lifetime Alcohol History 
4 Lifetime Alcohol History 
5 Lifetime Alcohol History 
6 Lifetime Alcohol History 

2 
3 
4 
5 
6 

2 
4 
6 

1 
3 

1 
3 

2 
3 

3 
4 
5 
6 

1 

1 

1 
2 
3 
4 

5 

6 

4 
5 
6 

1 
2 
3 
4 

5 

6 

Current Alcohol Use 
Current Alcohol Use 
Degreasing Chemical Exposure 
Age 
Degreasing Chemical Exposure 

Occupation 
Occupation 
Occupation and Lifetime Alcohol 
History 

Race 
Lifetime Alcohol History 

Race 
Race, Lifetime Alcohol History 

Age 
Race 

Age, Occupation 
Occupation 
Occupation 
Occupation 

Age, Degreasing Chemical 
Exposure 

Lifetime Alcohol History 

Current Alcohol Use 
Industrial Chemical Exposure 
Industrial Chemical Exposure 
Industrial Chemical Exposure, 
Degreasing Chemical Exposure 
Occupation, Degreasing Chemical 
Exposure 
Industrial Chemical Exposure, 
Degreasing Chemical Exposure 

Occupation 
Occupation 
Age 

Age, Lifetime Alcohol History 
Industrial Chemical Exposure 
Industrial Chemical Exposure 
Current Alcohol Use, Degreasing 
Chemical Exposure 
Current Alcohol Use, Degreasing 
Chemical Exposure 
Current Alcohol Use, Degreasing 
Chemical Exposure 



1-2-31 13-44 Albumin (Discrete) 

1-2-32 13-45 a-1 Acid Glycoprotein 
(Continuous) 

1-2-33 13-46 

1-2-34 13-47 

1-2-35 13-49 

1-2-36 13-51 

1-2-37 13-52 

1-2-38 13-53 

1-2-39 13-54 

1-2-40 13-55 

1-2-41 13-57 

1-2-42 13-58 

1-2-43 13-59 

I-2-44 13-60 

a-1 Acid Glycoprotein 
(Discrete) 

a-1 Antitrypsin 
(Continuous) 

a-2 Macroglobulin 
(Continuous) 

Apolipoprotein B 
(Continuous) 

Apolipoprotein B (Discrete) 

c; Complement 

c; Complement (Discrete) 

C4 Complement 
(Continuous) 

Haptoglobin (Continuous) 

Haptoglobulin (Discrete) 

Transferrin (Continuous) 

Transferrin (Discrete) 

1-2-4 

1 Industrial Chemical Exposure 

2 Occupation, Lifetime Alcohol 
History 

3 Lifetime Alcohol History 
4 Lifetime Alcohol History 

1 Age 
2 Occupation, Degreasing Chemical 

Exposure 
3 Age 
4 Occupation 
5 Occupation 
6 Occupation 

2 Industrial Chemical Exposure 
3 Degreasing Chemical Exposure 
4 Occupation, Degreasing Chemical 

Exposure 
5 Occupation, Degreasing Chemical 

Exposure 
6 Occupation, Degreasing Chemical 

Exposure 

2 Age 

2 Age 
5 Age 

2 Age 
5 Age 

5 Occupation 

1 Race 
3 Race, Industrial Chemical 

Exposure 
4 Current Alcohol Use 

2 Age, Occupation 
5 Occupation 

2 Age, Lifetime Alcohol History 

2 Occupation, Lifetime Alcohol 
History 

2 Occupation, Industrial Chemical 
Exposure 

1 Lifetime Alcohol History 
3 Lifetime Alcohol History 



Table 1-2-1. 
Interaction Table for Jaundice 

· ) : · Y: · .Occupatio~}: \.: 
Stratum : :. ,· .·· .:· Category ... : - ~UP ::. 

P~~t:):: · ...... -:;Adj. :Relative , .. { : 
·-X~t .·:,=·-:::· :Risk'(95% c.1~1 ')f>• .p-Vatue 

Non-Black All Ranch Hand 
Comparison 

872 
1,174 

1.7 0.55 (0.30,1.00) 0.052 

Black All 

Non-Black Officer 

Enlisted Flyer 

Enlisted 
Ground crew 

Black Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

56 
74 

348 
480 

150 
181 

374 
513 

7 
6 

10 
15 

39 
53 

3.2 

3.6 
0.0 

2.6 0.61 (0.27,1.36) 
4.2 

2.0 1.91 (0.33,11.18) 
1.1 

0.8 0.27 (0.08,0.88) 
2.9 

0.0 
0.0 

10.0 
0.0 

2.6 
0.0 

Adjusted relative risk, confidence interval, and p-value not presented due to the sparse number of 
abnormalities. 
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0.228 

0.473 

0.029 



Table 1-2-2. 
Interaction Table for Chronic Liver Disease and Cirrhosis (Alcohol-Related) 

· •·•• : / · ··y-""•"-"-"' · .·.·· (f\ /}• .•.p••·•.•:e\l.:/,. .. :• ... :::t\·.:_:.•.·.:_:·.•.•.·.•.·.·.·.•.· :\ •••• \fdi~;~j:Jl ·R·····:t~··.-.; ·••;.:••••••••· ··riit•k// )(•·< ).-.:;:/{:'\•• ))• . 
•··•····································· •==t\)\\),..i.uu•u/t:/ {/ ........ , ...... \}@\... ........... ?}/ •:h· a~~:.: :aatwe:•··~ .:•:•:•:•:• .................. ·········· ··•·-':•··········· :>·.•<! 
:.~·:'. T. ./ ·t i:ilioxm_.·_·····.: .... :.•.: ... ·:_:_: r: f ill ·>::} nt¥ .·es_·:.:.·:.•:.:.\_::.•·.··: ., : i/ .:_:_:: .... :t9. s.· .. % ..•.•. ·.:•_:•.b.· \_:_1_.S).·· ~.:.:.:·:..•_::.>.::········-i ; ...• _.:_·~.···.:_ .• •.;v_ :_·:.:.·~-•·. •·.::_··.·•_tie.·=.·.·.···· .. ···.i.·i_ .. i.:.:.: ···:·=···::;:. ·.·.·.· · . . ·.-.-. . ·.·.·.·.•.···.···.·.·· .. ·:•·.:·'.:··-:-::-···-:-··:·:-:-:-:-· ··.·-·.·.·.·.·.·,·.·.·-:-·-:.:-:-· . r::_:_ . 

Non-Black Low 145 4.1 1.13 (0.82,1.55) 0.470 

Black 

Medium 146 5 .5 
High 144 6.9 

Low 
Medium 
High 

16 
9 
7 

25.0 
0.0 
0.0 

0.14 (0.02,0.95) 0.044 

.· ... · ::., . . l rt>:··•· ... · .. ... ... .:::.:\{':\:./.))::') :; •i: ·· .. ··.•.'.·_:·.·.·:_.•.:.••.:_ . ..:_•·.•· .. !:.:_PeT.cen_ .. _ • ..• _::. : .. :.·.-.=.•··.•·.·es:• .: .. :.·.:_1.:_, .• _i .. •· :·:.::: H ~4.Jiist:···· .. • .. •.•.• .. •(···· ·9·:ed.•.• .·.:.: 5 .. ·.· .•.• .. -.·.•.R.:_·~.•.·.:.: .. :.•.·_.•e1 .. •c:_ . . :_•:a .•..• _: .1·.ti.'.·_:·_:.·.•_;v) •. _ ••. b_ .... :e·· ·········.···.··'···.:::• .. rus···.• .. : .• ... • ... _.:··.• · ..... : .·.· ····_:: ... · _.··k:·.·.·.·_.:_ •...••. :.· ···· .• •.•·.•.·.••.• ..•.•.•.••.•••.• : • . . : ::·:-:::: ::•• St:raiWil ·::: :.: .:.~9~- -~!~!Y=•:r=• •. • :=:- t1 .. J:' ··••:::: ·:. •7" :<.i8¥~i::: =::: .. : 
Non-Black Comparison 938 5.8 

Background RH 334 5.7 1.09 (0.60, 1.97) 0. 787 
Low RH 218 4.6 0.71 (0.34,1.50) 0.369 
High RH 217 6.5 0.98 (0.50,1.90) 0.951 
Low plus High RH 435 5.5 0.85 (0.50,1.44). 0.548 

Black Comparison 49 12.2 

Background RH 13 0.0 
Low RH 21 19.0 1.58 (0.36,6.95) 0.544 
High RH 11 0.0 
Low plus High RH 32 12.5 0.76 (0.18,3.29) 0 .713 

a Relative risk for a twofold increase in initial dioxin. 

b Relative risk and confidence interval relative to Comparisons. 

--: Adjusted relative risk, confidence interval, and p-value not presented due to the sparse number of 
abnormalities. 

Note: Model 2: Low = 39-98 ppt; Medium = >98-232 ppt; High = >232 ppt. 
Model 3: RH =Ranch Hand. 

Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table 1-2-3. 
Interaction Table for Other Liver Disorders 

... ··::.•[::··:-. .. : ... ·. ···i·•:!!•••::::~:•~DEL'.y*=~~~~w#.~~~~.:~~i·• .. ,.::.:.:•:.:::·····:•i.• .... ,•:,·i••::1;1:=•. 

:Tuifutl: ~~~~:fategoii:::~~;·~<:S. .,· ·j•!.,~~ysiS:.!~~ for~~·~.· ~' •a] .~~~)· 
<:= = IDitial •••:::rt \,.:::• •;»i>~t •=AdJuStedR~~e. Risk q.· · ·:• .. 

·~ .,: .r·· :;. Dioxin \t D .• / r: Yes /:> . : · {95.%':•c~~-)~ : •:•· •, p:.;Vahl~\· ·: 

Officer Low 
Medium 
High 

Enlisted Flyer · Low 
Medium 
High 

Enlisted Low 
Groundcrew Medium 

High 

76 
34 

1 

36 
43 
31 

61 
96 

141 

31.6 1.56 (0.78,3.10) 0.207 
41.2 

100.0 

11.1 1.98 (1.28,3.07) 0.002 
25.6 
45.2 

29.5 1.05 (0.87,1.26) 0.609 
32.3 
33.3 

~Um . 
··· =.=> =··· .z:·y ):\:Pere~,::::.:: \:Adj~{~e.Janve~.Ri.Sk :•· · ..... • 

=:·!)~xiil .c~fuj : • ii, y.;s .... · (9~~·C.i.)b . . . ·P-Y~~·= 

No 

Yes 

Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

367 

180 
·94 
51 . 

145 

669 

185 
159 
202 
361 

25.6 

21.7 
27.7 
45.1 
33.8 

28.6 

28.6 
29.6 
32.2 
30.9 
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0.82 (0.53,1.27) 
1.04 (0.62,1.75) 
2.73 (1.47,5.09) 
1.48 (0.97 ,2.26) 

1.09 (0.75,1.58) 
1.02 (0.69,1.51) 
1.14 (0.80,1.63) 
1.08 (0.81, 1.43) 

0.373 
0.877 
0.002 
0.070 

0.639 
0.923 
0.456 
0.605 



Table 1-2-3. (Continued) 
Interaction Table for Other Liver Disorders 

:.\·:;=;. ·· ·df':··:·::;}: . .~) ' M()l)Et#i: .: .. ~ClI BANDS :: ·::£:illumNT:DIOXIN .~. ADJUSTED:·: · ./: ::·:: .. :.:.:<·.•·· ?' : 
::=:::: ·. :.: ):'.> ... · :'>: . /I.!. ? f \.(qµ~~ ·pfo~1:1~Y~~ti.P~ti(>'.ii.: ::::;t;ll,bte 13~9)§> (fa' .. : .: . : . ( /. < .o:•· 
' ' -. '.·. · ... · . .;. ' ... ' ... ,·" .;. . . . ·.·. . ..... -.·. · . . ' .. ;-·· ·~ . . . . . . - . . . . ·. 

:: .. :.:1 :::·= 9~qii=nfoXi~=:~t:~?rr·::~Wii~::~~c5• ·:;:- AD31ySiS·Reswt5 :tot •µ>g; :<ciriienfDioXin'+ (1J' 

s.&.m\,:~r · ~$:';,,,,fa~ :: :11t~1:~1 ;~~~:t~ifJ' , ~tjf : , , 
Officer Low 189 25.4 1.29 (0.96,1.75) 0.096 

Medium 138 33.3 
High 14 28.6 

Enlisted Flyer Low 30 6.7 2.04 (l.38,3.00) <0.001 

Enlisted 
Groundcrew 

Medium 56 17.9 
High 60 35.0 

Low 
Medium 
High 

71 
97. 

216 

26.8 
32.0 
33.3 

1.07 (0.93,1.23) 0.324 

. d)•"Mo!l.¥¥: 4; :::·~¢i:l:~nANDS ·:: ::.§~N.r.:~toXI:N ~:·~$TED .·. :: ii :: : . ·: .. ?::·:· . 
=::- '(Cutj'cia~ .Dio~;;b)i,f.Degreasmg·~icalE~~e: 1'ablef~f9) . 

. ·;: ·· cj).rf~J'.lt :P.~c?m.·.;.: :.c ... : ... ~ggwY.•.·: ..... • .. s .... •.,·.1·'···' .•..• ··""i1~1"Y.:··:~~~.cs ...... : .... J"'• I? · k~~ResUiis:·t-0i. .f%j~' <cuIT.entni6~"·+i1) · . ... . ·. ······· ·.. . ........... ' · .. "·=· ····,':> . · "·" ... · · · · ... . ·•·•. ::.: :· ............. · ......... , .... ,.. .. · .. · ·.: .• · ... •.• ... •·.·.·.'.·.·.·.· .•.. · ·.•.·.·.·.· ..•. ,. ... : A/·.:d··.•.·,.~L..' .. •.·.···. •.·.·.:.·.~.··.(·~.· · ··R '.e' ·12~.·.·~.·.· .. : .. ·.·.e<··.•.:·.':n,'·'.···.··.·:~.····"'·:.••.k·. •.=•,•.• ..•. • ..... • .•. ·.·.' ..... •.•.• .•. ~ ...•.... ·•:. ·.·' .. · ' •. . ............... · ... •. '\.'<\ . :' ·'·' ·.·. :> (:cfu;ffuith · · ·······. >=• •> ·P.ercenif ~..,,.t:U. ....... n:D ·x. =·>•····.: · ... 
•st·•ratum'> ·.. Hi. .. :.!.'·.·.' ...•... "'·.••D1~·o··•"xm' '.' ·.<< .. ·.·"· :··=.l.~.=·.:•.:=.·=· .•. , •. n .. •·•·:· · · ·Yes ............... ... ···•·•· ............ (9'/:!'Cf c ·1 ·)c ...... · ... • ()v>iV ····. · 'L\:·• =.::.;:. :;:. :•\ .•no ~ .. · •)t/:. · · :ir .:-oe .. ..t·•· 
No 

Yes 

Low 
Medium 
High 

Low 
Medium 
High 

153 
109 
63 

137 
182 
227 

20.3 
28.4 
41.3 

27.7 
30.8 
31.3 

1.49 (l.22,1.82) <0.001 

1.09 (0.95,1.24) 0.226 

·.· .. ··: .. :·· .· .. :· .. ·::•·;·:··:·····:••········:·.• ··e) '··~&~~·~~=~b~~;~~f~~;:~;·····!~j:'!ED ·,:··· :·::••;:;::•:··:·:·:::,,·.•.·, .. 

Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

188 
133 
20 

32 
55 
59 

74 
101 
209 

24.5 
32.3 
45 .0 

12.5 
14.5 
35.6 

28.4 
32.7 
32.5 

I-2-8 

1.28 (1.01, 1.62) 0.039 

1.84 (l.32,2.57) <0.001 

1.07 (0.94, 1.21) 0.301 



Table 1-2-3. (Continued) 
Interaction Table for Other Liver Disorders 

:'::=·;/(' .+i:~~~t y~?mi :caiegor±_,:s .. ~~~,• •.• ,_:,::c~ 
;:>;· .... · .. C0rrent • . . . . ... . :n1.""'°• 

·skaium · · ::::=:::. · Dioxin ·:rn:r · , .. ~-=t::.-:: ·:ves 

No Low 147 19.7 1.42 (l.19,1.69) <0.001 
Medium 114 28.1 
High 64 42.2 

Yes Low 147 28.6 1.09 (0.97,1.22) 0.161 
Medium 175 29.7 
High 224 31.7 

.:\ g}MODEL 6: ,.,.RANrn~ - cUJ:ri_IBNt :p1p:XJ.N .~ ADJU~D , 
:?/-./ · ,·. ·· ::· : (~t:~~Xi#&y-Occnl#{i~~: :)f@t~: t~f9) : • ? },,' 

'.·>:·: 

}:/::::.-:: 

Officer 

Enlisted Flyer 

Enlisted 
Grouncrew 

f<: Dioiin 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

if 

188 
133 
20 

31 
55 
59 

74 
101 
209 

24.5 
32.3 
45.0 

12.9 
14.5 
35.6 

28.4 
32.7 
32.5 

,~~a1js~ ltes~ : ror ~W~h.rrerit ·Di~jfu + t) 
·_,,_,._ .•. _:,_ .• ,_:·.Ad_· u·~ed:.}t~_=_'· .... nv_' · .e. IDs~:,_: > .. . . · ' 

- - :·::;;·.:.;-

•:• ·•• ·· ... ::(9s%=:¢l1nc >:-: :p-Value 

1.23 (0.97,1.56) 0.094 

1.77 (l.26,2.48) 0.001 

1.05 (0.93,1.19) 0.458 
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Table 1-2-3. (Continued) 
Interaction Table for Other Liver Disorders 

No Low 147 19.7 1.37 (l.15,1.64) 0.001 

Yes 

Medium 114 28.1 
High 64 42.2 

Low 
Medium 
High 

146 
175 
224 

28.8 
29.7 
31.7 

a Relative risk for a twofold increase in initial dioxin. 

b Relative risk and confidence interval relative ~o Comparisons. 

c Relative risk for a twofold increase in current dioxin. 

1.05 (0.93,1.19) 

Note: Model 2: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
Model 3: RH =Ranch Hand. 

Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 

0.427 

Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 

Model 4: Low = ~8.1 ppt; Medium= >8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = ~46 ppq; Medium= >46-128 ppq; High = > 128 ppq. 
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Table 1-2-4. 
Interaction Table for AST (U/L) 

(Continuous) 

.. -.. ····················· ·••·•·2.••··.·······•·•·_·····~s··M?:E.~~~-::r~rd:··~~~~m•:;~trnmn: .. •·:::::··•: ·-·················-····· 
·Anafy~~!:.R;~ts for Log;t~jIBo.xin) 
AdjUst&i···~IOpe : .. \ . :;: 

.... ::.:_(S!~~· .~ff0r)11 ···= / :,:· : ··~yhlJi~ .· 

. -Jniti~ •Dioxin Cat~·~~maiy·Statistic$r· 
: ... .··:: '?H: · :Aclit$#! 

Str3tmri••:·.: : / Initial Dio~ ::::·: ··' · .· Mean7? 
. . · ... . ·•·.· . . ·.·.·. 

0-1 Low 129 21.64 -0.0025 (0.0151) 0.866 
Drinks/Day Medium 134 22.60 

High 139 21.78 

>1-4 Low 40 22.76 0.0725 (0.0302) 0.017 
Drinks/Day Medium 29 25.40 

High 29 27.79 

>4 Low 2 21.10 0.2692 (0.1078) 0 .013 
Drinks/Day Medium 4 32.87 

High 2 57.11 

. ... . . . .: . ,, .............. · ,,. . . . HAND .... · . ·. · .... ,.,,, ... :·: : . . ... (.?•· ·• .. ........ , 

.... · •. :.· :-•b~-:~8~~&1;~~§,:~~=@'~~i·i.•ij;_~i": ·.z.··· · 
· · · · · · ... · ·· · .. · · · · · ... · .. · ·· · · · · · · ·.·· · · ·· · .· .· · ·.·· · · •···:,: .. ............. . :·::·•·•·•···•·-•. · ·: : .... : ·.· ·•·.·.· •.•_:_·:An•·•·•·:··· ;.;~_·y····_·s··•··_·IS•_·•_·•· •. ·_·R·.··.···.·_\_·_·.··._,..••_·_•_·~·.·~•·-i·_·_·. ts·· · ~or· ·Lo·. ·g• > .'fl_._·.;.;;'_·.'·•_·•u;'-_._··_\·.···.:.:_· •·_· ... _·-.. •.· •. ·_· •. ·_:_m· . . ··.·.·.·:._· . . ·oxm··.·_•·.·.··.· . . • · ~ ·• ·:5~~n~•:pj~::f#~~1:?'--~~m~2ftj~:r·.t cu ~ ~, ~'-~ucu ~ 

. . . ·c· .. , .. ,' ·• 't'' .c=:::.... :.:..... ·.·.·' •..• .._ ·dlJ·~~~:.;.~· .. . ····A· ..... d, ;~ust:.:_.:::_.:_-_:.;;_·._:_•~_ ... _ .. _··.·,_: .•. Sl·_•'_•'•_·_·_·.ope•t;: . . .. . ..... :_._:_'·.•.••_,:_.,._:_.•.:.•_·.•·.·.:··•·.: .. ·.:_·.··.·•_.'_.·,.• .. ·.• .• : ·: 
·•····: \(: :.•:. UJTeD ·:•:···• .:_::·: :•.· :.tlll ~u::u . • a ICU 

Stratillll · .= Dioxin .:_:: .M;ean3• · · csidfr~~f)b .=p;.y~Ui( 

0-1 Low 224 21.56 0.0072 (0.0102) 0.481 
Drinks/Day Medium 217 22.27 

High 236 21.78 

>1-4 Low 56 23.40 0.0332 (0.0216) 0.125 
Drinks/Day Medium 70 26.31 

High 45 24.22 

>4 Low 7 20.06 0.2009 (0.0642) 0.002 
Drinks/Day Medium 3 20.51 

High 6 35.94 
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Table I-2-4. (Continued) 
Interaction Table for AST (U/L) 

(Continuous) 

.;<.·<····· 

c) MODEL 5: RANCH HANDS .;.:_ CURRENT DIOXIN -ADJUSTED -"' > 

(Cu~rent Dioxin-by-Current Alcohol Use: Table 13~i2) 
. . 

Current Dioxin Category Suffi.mary Statistics · Analysis Results forLogz (Curren(Dioxin::"f-:i> 
. -.. ·.·-·.·.·.· . · ..• -···:::.· · 

CWTent 
Stratum Dioxin n 

0-1 Drinks/Day Low 227 
Medium 219 
High 231 

.Adjusted 
Meana ·' 

21.36 
22.12 
22.09 

Adjusted Slope 
(Std. Errod ' 

0.0070 (0.0086) 

> 1-4 Drinks/Day Low 57 23.29 0.0350 (0.0185) 

>4 Drinks/Day 

Medium 67 25.14 
High 47 25.91 

Low 6 19.37 0.1344 (0.0467) 
Medium 4 21.25 
High 6 36.52 

d) MODEL 6: RANCH HANDS - CURRENT DIOXIN - ADJUSTED 
(Current Dioxin-by-Current Alcohol Use: Table 13-12) 

~Vruue 

0.416 

0.059 

0.004 

Current Dioxin Category Summary Statistics 

CWTent Adjusted 

Analysis Results for Log2 (Current Dioxin + 1) 

Adjusted Slope 
Stratum Dioxin n Mean a (Std. Error)b p-Value 

0-1 Drinks/Day Low 226 21.49 0.0045 (0.0093) 
Medium 219 22.17 
High 231 21.93 

> 1-4 Drinks/Day Low 57 23.45 0.03 13 (0.0189) 
Medium 67 25. 11 
High 47 25.70 

> 4 Drinks/Day Low 6 19.39 0.1328 (0.0467) 
Medium 4 21.01 
High 6 36.09 

a Transformed from natural logarithm scale. 

b Slope and standard error based on natural logaritlun of AST versus log2 dioxin. 

Note: RH = Ranch Hand . 
Model 2: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
Model 3: Comparison: Current Dioxin ~ 10 ppt. 

Background (Ranch Hand): Current Dioxin ~ 10 ppt. 

0.624 

0.098 

0.005 

Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 

Model 4 : Low = ~8.1 ppt; Medium= >8.1-20.5 ppt; High = > 20.5 ppt. 
Models 5 and 6: Low = ~46 ppq; Medium = >46-128 ppq; High = > 128 ppq. 
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.. ·. 

Stratum 
.. : / Occupational 

<(·.·· Category 

0-1 Drinks/Day All 

> 1-4 Drinks/Day All 

>4 Drinks/Day All 

0-1 Drinks/Day Officer 

Enlisted Flyer 

Enlisted 
Ground crew 

> 1-4 Drinks/Day Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

> 4 Drinks/Day Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Table 1-2-5. 
Interaction Table for AST 

(Discrete) 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

0 , .. 

719 
980 

181 
213 

17 
39 

251 
366 

126 
149 

342 
465 

99 
109 

25 
35 

57 
69 

7 
12 

5 
11 

5 
16 

I-2-13 

,:·perceriKU' 'Adj. R~tlve :·: > 
·tmgb) '/. Risk (95%/C~L) 

I.I 0.46 (0.20,1.03) 
2.4 

7.7 1.41 (0.63,3.15) 
5.6 

17.7 0.97 (0.21,4.43) 
18.0 

1.2 0.48 (0.17,1.35) 
3.0 

0.0 0.22 (0.04,1.24) 
3.4 

1.5 0.55 (0.21,1.47) 
1.5 

10.l 1.45 (0.58,3.63) 
3.7 

4.0 0.65 (0.11,3.76) 
2.9 

5.3 1.65 (0.56,4.92) 
10.1 

0.0 1.02 (0.19,5.36) 
33.3 

20.0 0.45 (0.06,3.63) 
9.1 

40.0 1.16 (0.21,6.31) 
12.5 

~:-:-:-.-; '.•: ·: :·:· 

0.059 

0.398 

0.971 

0.166 

0.085 

0.234 

0.422 . 

0.628 

0.366 

0.982 

0.456 

0.865 



Table 1-2-5. (Continued) 
Interaction Table for AST 

(Discrete) 

b) MODEL 2: RANCH HANDS - INITIAL DIOXIN - ADJUSTED 
(lriitial Dioxin-by-Current. Alcohol Use: Table t3-t3} 

Initial Dioxin-Category Summary Statistics •·• Analysis Results ror Logz (Initial Dioxin) 

Initial . 
Stratum Dioxin D 

0-1 Drinks/Day Low 129 
Medium 132 
High 136 

> 1 Drinks/Day Low 41 
Medium 33 
High 31 

Percent.· 
High .. · 

0.8 
1.5 
0.0 

7.3 
9.1 

16.l 

Adjo.Sted Re.l~tive RiSk 
(95~ C::~I~)a ·. 

0.40 (0.10,1.51) 

1.06 (0.65,1.73) 

p-Value 

0.174 

0.829 

c) MODEL 3; RANCH.HANDS AND COMPARISONS BY DIOXIN:>C;ATEGORY - ADJUSTED 
(Dioxin Category-by-Current Alcohol Use: · · Tllbl~ 13-13} · 

Stratum 

0-1 Drinks/Day 

> 1 Drinks/Day 

Dioxin Category D 

Comparison 814 

Background RH 280 
Low RH 192 
High RH 205 
Low plus High RH 397 

Comparison 211 

Background RH 82 
Low RH 59 
High RH 46 
Low plus High RH 105 

Percent 
High 

2 .1 

1.4 
1.6 
0.0 
0.8 

6.6 

4.9 
10.2 
10.9 
10.5 

Ad~.Relative· lUsk 
.. (95%C:.l~)b 

0.84 (0.28,2.56) 
0.69 (0.19,2.43) 

0.30 (0.08,1.04) 

0.86 (0.27,2.75) 
1.77 (0.63,4.95) 
1.24 (0.39,3.92) 
1.52 (0.65,3.56) 

d) MODEL 4: . RANCH BANDS- CURRENT DIOXIN . ADJUSIED. 
· <C::UrJ'ent:Dioxin-by-Current .AkOboLUse: T~l~~J343J ·: · · ··· ··· 

p-VBlue 

0.759 
0.560 

0.058 

0.801 
0 .276 
0 .708 
0.339 

Current Dioxin: CategQcy .. ~ary SWisticS ·. AoalymRe$Ul6for Log2 (Current Di9xin + 1) . 
. . .. . . ..... . .. .. .. . 

Stratum 

Current•·• ..... Percent -
Dioxin · :;:'.::.·> a High· 

.·. i\.dj~ed:~~~Risk 
·(95~ (:::3~)f::• ' . p-Value . 

0-1 Drinks/Day Low 224 0.9 0.83 (0.47' 1.45) 0.513 
Medium 217 2.3 
High 236 0.0 

> 1 Drinks/Day Low 63 3.2 1.43 (0.91,2.24) 0.121 
Medium 73 11.0 
High 51 9.8 
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Table 1-2-5. (Continued) 
Interaction Table for AST 

(Discrete) 

. : Currenf=Di~Xin·Categoljji:~rinlnl~cy ~~cS AnafrSiS Res.illtsror .Log2 ,,(C~e~t Dioxin + ·l) 
. ; ... :: 

.··:·:-;.· ... ··; 

., <::. Current . : .. ·. ,:: P~ 
~ :aca.u ::_: __ :: ·.·. :.: . 

n ·' J J.ligb Stratum 

·'.':.•,:.'·.:.·.•.·.A=· d.1iusted. ·. R· · ... , ... ~v·':e.' Risk }'{ ; · 

· · :=;.: ,< <.:=: <(95%:.C:J;).<.: ,. ·· ··· >:,p-,Yalue .· 

0-1 Drinks/Day Low 
Medium 
High 

> 1 Drinks/Day Low 

·'. ··.·:---. :\:( 
· .. 

. . 

Medium 
High 

227 
219 
231 

63 
71 
53 

0.9 
1.4 
0.9 

3.2 
9.9 

11.3 

0.94 (0.60,1.47) 0.781 

1.42 (0.93,2.14) 0. 101 

:K1ialySis ResurtS- for··Log{(~~ent.. Dioxin.+ · 1} 

.:·i.ii·~d.;~~ Re~tiv.~·1lliic\ ... :i :,;: = · :· := •. 

::::> .:·.:: (?s~= c;~~~>~ . : . : ::. ,,:·.: .. := '·~vai~~ : 
0-1 Drinks/Day Low 

Medium 
High 

> 1 Drinks/Day Low 
Medium 
High 

226 
219 
231 

63 
71 
53 

0.9 
1.4 
0.9 

3.2 
9.9 

11.3 

a Relative risk for a twofold increase in initial dioxin. 

b Relative risk and confidence interval relative to Comparisons. 

c Relative risk for a twofold increase in current dioxin. 

0.87 (0.55,1.38) 0.562 

1.32 (0.86, 2.04) 0.206 

Adjusted relative risk, confidence interval, and p-value not presented due to the sparse number of 
abnormalities. 

Note: Model 2: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
Model 3: RH =Ranch Hand. 

Comparison: Current Dioxin :::;; 10 ppt. 
Background (Ranch Hand): Current Dioxin :::;; 10 ppt. 
Low (Ranch Hand): Current Dioxin >IO ppt, 10 ppt < Initial Dioxin :::;; 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 

. Model 4: Low = :::;;8.1 ppt; Medium= >8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = :::;;46 ppq; Medium= >46-128 ppq; High= > 128 ppq. 
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Born ?!::.1942 All 

Born< 1942 All 

Born?!::.1942 Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Born<1942 Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Table 1-2-6. 
Interaction Table for ALT 

(Discrete) 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

386 
542 

543 
693 

78 
121 

38 
57 

270 
364 

283 
367 

121 
139 

139 
187 

1-2-16 

5.2 
10.0 

5.7 
5.1 

5.1 
5.8 

2.6 
10.5 

5.6 
11.3 

6.0 
6.0 

5.0 
5.0 

5.8 
3.2 

0.50 (0.29,0.85) 0.011 

1.16 (0.70,1.91) 0.561 · 

0.53 (0.23, 1.23) 0.141 

0.38 (0.12,1.15) 0.088 

0.51 (0.28,0.91) 0.022 

1.26 (0.68,2.34) 0.469 

0.90 (0.34,2.40) 0.830 

1.20 (0.56,2.57) 0.640 



Table 1-2-(). (Continued) 
Interaction Table for ALT 

(Discrete) 

.. L_• .. :· .... :.~:·.,.=•·••: ... ·• ... · ··.··.·.·.·.•.·.·.· ... •.·.···:····.·.: .•. ·.·.•.• .. • ... · .. ! ... • .... •.: .. ·.:··· ··.·· ... • .. :·········.•·.• .. •.•cocc ..•.... ·.· .. ·.·.a······ ·t·····:·egu.•.•::.Pao•.:.•.·.•.• ... rv .. tiOOal ... ··.: .• : .... • ...•••. · .•.. • .. ::.· .. ·.··.···:· ·· .. ·••• II-:!•.·• :· <••· •. ?:'.>•.•.••.:. /:.::. : ... ·•··•>< ........ · ..... :.!.·.•.•.· .. • .• . .. •.·.•· ... •·•· . . •P :• ... • .• .• .... :::.·.• .·.::.·in.• .. ~.::. ;·dit·L···· ···.• .. : .•• ... • .• .. : ... • .• .. • .... i .. •.• .. ::•.:.•.•.i.• : : ~aji •:I{~i~fri~%\•: :• •L:E: ::·):•· . OU.CUUJU . :·. ·.·::··•: .. •·. . ,~ : ·•./ •:, ~f~~JJ· ·>·· ··hit .. •: · ~.611 : .:·~~·:t9$'ffl •¢~!1) !::.:::: .. ~y3fue 
No All 

Yes All 

No Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Yes Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

342 
461 

587 
774 

233 
276 

27 
58 

82 
127 

128 
212 

132 
138 

327 
424 

2.9 
7.4 

7.0 
7.1 

3.9 
6.9 

0.0 
6.9 

1.2 
8.7 

9.4 
4.7 

5.3 
6.5 

6.7 
8.5 

0.39 (0.19,0.81)' 0.012 

1.00 (0.66,1.52) 0.993 

0.53 (0.24, 1.14) 0.103 

0.22 (0.06,0.75) 0.015 

0.20 (0.08,0.53) 0.001 

2.04 (0.99,4.21) 0.054 

0.84 (0.32,2.20) 0.720 

0.78 (0.46,1.34) 0.374 

.. c) Moi:Eu 3~ ·. ·RiNcJimm)s :AND'.coMP.ARISoN58¥l>ioXIN-cAmoo:R¥::. A])rosiEn •: 
.. · ...•. :: •. / •·???••••• :n ·• :·~~~i(}a#g~ty~yHJ.!.~!~l~~~··~~~; 71;at>~~ :J~fiS) :•:::::• ?:.. ·:•C••U••::··.· . 
...... r··• •.· ... >:::xs: •< ······• :.::: t" ··· :·:·•:::::. ···········•·•················ ··· ··· ·p: ······ ·····i ········· .:::~'il~·!J!##.~!~.-~~ •<·.·····•.::· .... ::.:•········ · 
. strafum :::> • •j.~ri~;:~~!i'. ····· :::·: :. : •#.•: (-i;::•: •.. ~··•:•.:::::::::· .:•::: :: ::::t·~~?~·Pml.~JI• J: · :: :::•:•• ::~xMti.~·5 .;: 
No Comparison 366 6.6 

Background RH 177 0.6 0.09 (0.01,0.70) 0.021 
Low RH 94 4.3 0.67 (0.22,2.02) 0.478 
High RH 51 2.0 0.23 (0.03,1.76) 0.157 
Low plus High RH 145 3.4 0.48 (0.18,1.31) 0.154 

. Yes Comparison 661 7.3 

Background RH 190 7.4 1.26 (0.64,2.49) 0.498 
Low RH 160 5.0 0.72 (0.33,1.58) 0.419 
High RH 203 8.9 1.05 (0.57,1.93) 0.872 
Low plus High RH 363 7.2 0.92 (0.56,1.53) 0.748 
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Table 1-2-6. (Continued) 
Interaction Table for ALT 

(Discrete) 

< :r ::o::' .,;;::::: :>: ,:·: .: ·::::;::;: i_/'_:_._., .. ?.••'.fr.i••} .. ,, :,. :..:r.;:::::J!tt,:O.ier_'·_'_'.:_·._¢e_"''_n_'_._._._t ___ , __ :_:_:_: __ J'_ /'._A_ ~j_l5ted_·_-_:_·_·_'_'_·_· __ .. _,_-.•-•--··_._ •. 'R_·. 'dai_· _iv_· :~_.:_._:_llli __ , ___ ,_._._'_·_·_._:._:k __ ,_._·_:_',_:_ ... ·::-:-:::- ·:·· :·:::::'.:\))?/:['.?· ·. ··:·:···· -- - - --
stratum , _ .,, ,,., DioXiii~tegory· ::,_~_ ·.. Hi@!' if'< : ·· •::.:(~% ·C~I.)~·<?:H•>>-

0-1 Drinks/Day Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

> 1-4 Drinks/Day Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

> 4 Drinks/Day Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

816 

284 
194 
208 
402 

176 

74 
57 
41 
98 

35 

9 
3 
5 
8 

6.4 

3.2 
2.6 
6.3 
4 .5 

8.5 

8.1 
10.5 
12.2 
11.2 

14.3 

0.0 
33.3 
20.0 
25.0 

a Relative risk and confidence interval relative to Comparisons. 

0 .62 (0.30, 1.29) 
0.40 (0.16, 1.04) 
0 .73 (0.38,1.40) 
0.59 (0.34,1.04) 

1.24 (0.45,3.41) 
1.50 (0.54,4.15) 
1.23 (0.41 ,3.68) 
1.37 (0.59,3.15) 

2.64 (0.17,41.07) 
1.13 (0.08,15.40) 
1.62 (0.21,12.83) 

0.204 
0 .059 
0.344 
0.069 

0.676 
0.431 
0.710 
0.461 

0.488 
0 .928 
0 .647 

--: Adjusted relative risk, confidence interval, and p-value not presented due to the sparse number of 
abnormalities. 

Note: Model 3: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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No Low 
Medium 
High 

Yes Low 
Medium 
High 

Table 1-2-7. 
Interaction Table for GGT (U/L) 

(Continuous) 

66 30.74 0.1281 (0.0439) 0.004 
46 34.53 
31 50.04 

104 35.37 0.0041 (0.0266) 0.878 
119 39.57 
136 36.22 

=b}MODEV3: · · RANcH:-HANI>s AND coMPARIB.oNs BY•.n1oiIN":cATEGORY:- ADJusiED 
··= ::: . (Dioxm ··Cfat~-by-~ing=:c~cal Exj)os~•}Table 13-16) · > ' 

· .. = = ·: •·• . = .(=o. Diff : •::= :6f Ad.usted .·:t·t:.;. 
<: ·:;· ·· = · ._>< · =·· :><· : • Ad~ed· . · ·•· M~~~~n= . :t< '.''. · 

stratiri:ri·· : :.••·= ... 0:-pioxin=:~~ego~!\ •· \ .;= ·:n<:. ··.=·= Nieari~:c::· .. ::: •. :. -=;"; (~S.%c;;1nc=: · ·:-:l ::.•-••••··• i.·tfy~u~d. · 
No Comparison 366 

Background RH 176 
Low RH 93 
High RH 50 
Low plus High RH 143 

Yes Comparison 659 

Background RH 186 
Low RH 158 
High RH 201 
Low plus High RH 359 

33.93 

31.31 
35.02 
45.59 
38.40 

34.81 

33.99 
38.45 
36.27 
37.21 
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-2.62 -
1.08 -

11.65 -
4.47 -

-0.82 -
3.64 -
1.46 -
2.40-

0.146 
0.653 
0.001 
0.038 

0 .634 
0.062 
0.398 
0.091 



Table 1-2-7. (Continued) 
Interaction Table for GGT (U/L) 

(Continuous) 

Officer 0. 1364 (0.0403) <0.001 Low 189 29.24 

Enlisted Flyer 

Enlisted 
Groundcrew 

Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

140 34.70 
14 44 .23 

30 27.57 0.1157 (0.0403) 0.004 
57 30.15 
61 37.20 

70 30.69 0 .0327 (0.0193) 0.094 
98 33.46 

216 34.57 

... ··.. ···.:•••lil·:··•::i•i•.····· .·.dr~on~:Wt~~~Cl~~=~~~!~:::~~n ··· ·····•·.·;.:=.;:=:-..... ········•···•.••·····•··· 

··,o ~~~~~.~~!,,; ~t~~~·(C~~~faj 
st~: .:.•::...:.;> · · ·ii>i-0'.Xilit· :: ·• ::: 0 .}? • •ir~t:~~ < :r • t:.: <St:<tr~:~r)~:..:: · :: .. · .•. ~Y.~1~ < · ·.:ir .. 
Officer 0.1195 (0.0291) < 0.001 Low 188 28.90 

Enlisted Flyer 

Enlisted 
Groundcrew 

Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

136 
19 

32 
56 
60 

72 
103 
209 

33.97 
54.57 

27.97 0.1111 (0.0336) 0.001 
30.17 
37.18 

30.25 0.0341 (0.0169) 0.044 
33.21 
34.88 
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Table 1-2-7. (Continued) 
Interaction Table for GGT (U/L) 

(Continuous) 

. -..... · -~· .· . .. ·. . . . . . . ·.. .. : :: :-;:- . . . . . :'.:' .... ; . . . . ·.· .. · ·. ·. 

:· •tt: rnr j e) "MODEI:/~~:\~Cff-HANJ)S···· :-~:DiqXIN:: ·: • ADJUSTE~) n: i ·'.. ::.····· 

· ··· :/·.:;.= .... " · =· ' ·: (CuiTentDioxin';~y-OCcu~.ion: =• Tab!e::~~l6) . = ·· 

Officer 

Enlisted Flyer 

Enlisted 
Ground crew 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

188 
136 

19 

31 
56 
60 

72 
103 
209 

a Transformed from natural logarithm scale. 

32.13 0.0860 (0.0297) 
35.79 
51.46 

30.11 0.1026 (0.0365) 
32.17 
38.35 

32.78 0.0202 (0.0173) 
35.17 
35.78 

b Slope and standard error based on natural logarithm of GGT versus log2 dioxin. 

0.004 

0.005 

0.242 

c Difference of means after transformation to original scale; confidence interval on difference of means not 
presented because analysis was performed on natural logarithm scale. 

d P-value is based on difference of means on natural logarithm scale. 

Note: Model 2: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
Model 3: RH= Ranch Hand. 

Comparison: Current Dioxin :::;; 10 ppt. 
Background (Ranch Hand): Current Dioxin :::;; 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin :::;; 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 

Model 4: Low = ::;:8.1 ppt; Medium= >8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = ::;:46 ppq; Medium = >46-128 ppq; High= > 128 ppq. 
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Table 1-2-8. 
Interaction Table for GGT 

(Discrete) 

.... . >• · '··· .o::; ... •. ,, • ·':,. .. :::/::P,ci:~fut<. ·:::::·~~~~~#.#rrf::~k:·'.J:J ····· ····· · ..... . 
iStrld~ ... :")· •. :.])!~ifu~~~W:.: ·::',·.:.:::•h t!D ?High :·/·'}:•{: :.:::: (9~%i~~1.)a /(/ :··/·:•• :·~\r~ri~:··ji•'' 
No Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

Yes Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

366 

176 
93 
50 

143 

659 

186 
158 
201 
359 

17.8 

12.5 
23.7 
38.0 
28.7 

18.4 

20.4 
20.3 
19.4 
19.8 

0.75 (0.44,1.28) 
1.47 (0.83,2.59) 
2.97 (1.53,5 .75) 
1.92 (1.20,3 .07) 

1.24 (0.81 ,1.91) 
1.16 (0.73,1.83) 
1.01 (0.67,1.54) 
1.07 (0.76,1.51) 

0.292 
0.185 
0.001 
0.007 

0.327 
0.534 
0.959 
0.690 

nli\~2~~~i~rj~.!f4\iflfu!! ~.··:·.··'.:•.".:.·_A········· ·.•• .. :.•.:.a .•.•.•. ·.-.·~• ... •· .. ·.• .. ·. y··.\J··.'. .. ·.:.·_·_:·:······:, .... _s::, (•.·_.9ed_R_·.·s·.·:_•·.F:::~. ·.:_&.'.A .• o1 ... ·:· .•• •.e .. ·c:·:.:_._'.•. • ... ' •. •• :.·Iti,~fi.::.:.•.•.'.·)·_;_ • •.. b~ •.• ·.·.··.·.i~~l:~i~~i~~/ ·straiuin .. ft : ;.,:.~oXiri:t · :·n:: :' '.··: ::.l~~:::ii!i::: .. 7" . ·:::::. P:'Value :.)• :::: 

No Low 149 13.4 1.43 (1.17,1.76) 0.001 
Medium 109 20.2 
High 61 34.4 

Yes Low 138 18.1 1.00 (0.86,1.17) 0.965 
Medium 181 19.9 
High 226 21.2 

No Low 143 12.6 1.36 (1.14,1.63) 0.001 
Medium 115 19.1 
High 61 37.7 

Yes Low 147 18.4 1.04 (0.91,1.18) 0.560 
Medium 175 19.4 
High 223 21.5 
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Table 1-2-8. (Continued) 
Interaction Table for GGT 

(Discrete) 

MODEL 6:,{RANCH=UANDS ,.-::-ri.JRRENTDiOXINi: =·ADJUSTED '}'.:=?:•• 
<Cmfent =Di~xm4>Y~~teaSfug,,·c~~icarE.XM.sof.e: ' Table t3-i7) · = .. <.= ,::, , <' H:,,_ .. 

:,,::,Curre~t Diri~ cat~ory Smnm~:Sta~cs : .: 
:::::: : :\, .. :. :=.;.:: t.Jf~ . . '.\={ : ::.;~~* ,· 

Analy~:-R~_::for Log2 (Current ·ilioxin-+ .I) 
,,,, .. , . . ·:·:·:-::-::::· .. .:.· '' .. 

. Adjust~ :Reiatlve ~ .· ·· ·· ,,. 
Stnihuii = )=;. \ rnoxin ,:. . i n /\ ·. =llJglt _ _:,=. 

::. ... · 
;,(~% c1t)b . }:~'yalue : . :;.~-

No 

Yes 

Low 
Medium 
High 

Low 
Medium 
High 

143 
115 
61 

146 
175 
223 

12.6 
19.l 
37.7 

18.5 
19.4 
21.5 

a Relative risk and confidence interval relative to Comparisons. 

b Relative risk for a twofold increase in current dioxin. 

Note: Model 3: RH =Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 

1.30 (l.08,1.56) 

0.99 (0.86,1.14) 

Background (Ranch Hand): Curren~ Dioxin ~ 10 ppt. 

0 .006 

0.855 

Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 

Model 4: Low = ~8.1 ppt; Medium= >8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = ~46 ppq; Medium = >46-128 ppq; High = > 128 ppq. 
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No 

Yes 

No 

Yes 

Table 1-2-9. 
Interaction Table for Alkaline Phosphatase (U/L) 

(Continuous) 

All 

All 

Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

340 
460 

580 
772 

231 
276 

27 
58 

82 
126 

126 
211 

130 
137 

324 
424 
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69.55 
70.12 

71.74 
67.90 

65 .50 
66.82 

71.93 
72.46 

74.46 
72.31 

71.48 
65.03 

69 .96 
70.22 

73.90 
69 .43 

-0.58- 0.651 

3.84- <0.001 

-1.32 -- 0.380 

-0.54 -- 0.900 

2.15 -- 0.418 

6.45 -- 0.001 

-0.26 - 0.904 

4.46 -- 0.001 



Table 1-2-9. (Continued) 
Interaction Table for Alkaline Phosphatase (U/L) 

(Continuous) 

Bom~1942 All 

Born< 1942 All 

Bom~1942 Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Bom<1942 Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

:-:·· 

::·:: ·:.: .: .... ..:: 

.. './.: n .:: 

384 
541 

536 
691 

77 
121 

38 
56 

269 
364 

280 
366 

119 
139 

137 
186 

I-2-25 

·. : •.. ": 

., 

· Differ.ence .Of .· · · · 
Adjusted ... . Adjmted Means 
.Meana :)> · · (95%··C.I.)~/ · · :· ~V3lu~c 

71.31 
67.18 

70.93 
70.17 

67 .12 
63.04 

76.53 
72.75 

72.91 
68.69 

68.61 
68.00 

69.30 
70.95 

74.31 
71 .06 

4.13 - <0.001 

0.76- 0.465 

4 .07 -- 0.093 

3.78 -- 0.346 

4 .23 -- 0.004 

0.60 -- 0.664 

-1.65 -- 0 .461 

3.26 -- 0 .119 



~fuiii· .... 
Black 

Table 1-2-9. (Continued) 
Interaction Table for Alkaline Phosphatase (U/L) 

(Continuous) 

·:.:. 
··:-·-.. :· 

"/ :·:::::::;: 

All Ranch Hand SI 67.52 -4.20 - 0.201 
Comparison 70 71.72 

Non-Black All Ranch Hand 869 71.11 2.57 - 0.001 

Black 

Non-Black 

Comparison 1,162 68.55 

Officer Ranch Hand 7 54.28 -13.32 - 0 . 121 
Comparison 6 67.59 

Enlisted Flyer Ranch Hand 9 60.61 -15.93 -- 0.030 
Comparison 15 76.54 

Enlisted Ranch Hand 35 74.40 1.47 -- 0.724 
Groundcrew Comparison 49 72.92 

Officer Ranch Hand 350 67 .70 1.75 -- 0.146 
Comparison 481 65.95 

Enlisted Flyer Ranch Hand 148 71.06 0.55 -- 0. 784 
Comparison 180 70.51 

Enlisted Ranch Hand 371 74.09 4.17 -- 0.001 
Groundcrew Comparison 501 69.92 

. .::d) :M'oii'EL2: RA:Nrili:ilANns ~~ i>ro~ ~.AWUSTED ·:· · ... 
······: .. ". (liiffiaJ Dioxin-bl'.~~ ~enrifirExposure; ·f~t~:fi:Ji}s) . .. : .. · 

·.·. (:}· 
.·.··:··":· . 

. . ,:?::fI·!!#~~J>i?~·:~~~o/:::§;.mnJ.$1~'·:$tati#~'j\,' (Jjf :lt·::j,)~.iaaIYs~ j:~~~'[fgr[Log1'~(~~. :piQ.~~;:·:• 
.;:;:::;:;:,:~:;:;::::::;.: :.·· . :-:::::;.;.. :-;-· .:::-::·. :. '(:)> . . _._ .··<:= :::.. . . -.... :: : _:;-: . ·.:::: ... : ··.· . -: ·=<:>::::::::. . · . . ·. -:~- ·. :_.·: . .·.· :-::: .·• 

·~i ·:~i>i~:.i:{.::G ·:;~!I.:· A=ir :,·;: li:!!!ili:,~~~~~;~t !!!;!:i!-i·,. ·p.vaiu~ ·· ·:. :. 
No Low 67 67.46 0.0245 (0.0172) 0.155 

Yes 

Medium 46 69 .57 
High 32 72.42 

Low 
Medium 
High 

106 
124 
140 

72.67 
73.14 
69.69 
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-0.0172 (0.0103) 0.096 



Table 1-2-9. (Continued) 
Interaction Table for Alkaline Phosphatase (U/L) 

(Continuous) 

e) MODEL 3'd . RANcH HANDS AND•COMPARISONS:.BY DIOXIN-=:CATEGO.kY-:- AJ)JUSTEI) ,> 
·-··- ·,: \;.: {.i}ioxincl~ocy7Pyt~easirig}~t!Dli~ :Jtx~e: :f.fa1>1e.:=~~PJ):L.: -.· . =· - · ·= ''-· -

Stratum: : -·-

_:r :·-:::=-:::: r. Differenee orA:c:Jjtiked =\''".: ' -

AM~ean-:=-: ~_-__ :· ::-; - _Mean_-("59-5- ,•~_"-~Ccom.I~.)- b,-,_'-_-'.=_·_ •. :.=_;.:_;_ :_:_-.~.·- ··· , ·:-:· ::: . ,. _ :f / 7" :. ,: .i?:~Valu~f· 

No 

Yes 

. ··:·:. 

Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

Comparison 

Background RH 
Low RH 
High RH 
Low plils High RH 

366 

176 
94 
51 

145 

661 

190 
160 
203 
363 

68.59 

67.70 
67.74 
69.49 
68.35 

66.87 

71.43 
72.77 
68.94 
70.60 

-0.89 --
-0.85 --
0.90 -­

-0.24 --

4.56 --
5.90 --
2.08 --
3.74 -

0 .575 
0.668 . 
0.735 
0.885 

0 .002 
<0.001 

0.136 
0 .001 

?-. 

- "~~2-t •D".- · " .=:•::::c···••·•.= t· -==---•"=s· _- .,,,, ''',.:-,:•:=:::::Sta=···=·=·:· ~: •·= _... .._-:_•_A_-.J1.a_-_"_'=_· __ l_-."':··_·.·S1S--.-_· • __ .. _"'=.·R. ,.,es,. :.;;_.= u · ... '".-":.· ~or T ·.v.i;,:_·:_•('"c'_-_-_-_--"_-_.'urr''- :: ·e· m·=· =-.-=•_:m-.·-··.·-.·._=-_··.·o''_.·.-·-.;.,_·_ .-•• _ .. ·: '+' .. •.: -1)--·_ 
= :'-Altu:.u =; I()XIJ.11 }l. egory ____ :,_:_-_: __ ,_,_-_,_:_=~------ ~(,, _ "f'"cs ·• 'J ~ :1· ...,.,6 _ ·..uu 

...... ' :- · .;:: .. ... ·-· ::· ·: 

_ Ciiri:ent .: \l -- \:J:;i!!{Adjµsted .,. : '' :: -_ :X4.tiJsted .S~pe - ., __ _,,,;:-_ 
Stratum :< ·" DioXin ':,, -· ::_::=:: n\;/:\t.:Meana - .. : (Std; ~rror)d .\\-:. i>-Y~~~ 

Black Low 12 58.14 0.0516 (0.0307) 0.093 
Medium 20 64.94 
High 15 70.81 

Non-Black Low 275 71.34 -0.0128 (0.0068) 0.061 
Medium 271 71.72 
High 274 68.70 
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Table 1-2-9. (Continued) 
Interaction Table for Alkaline Phosphatase (U/L) 

(Continuous) 

_::;::::;;:::,::::;::,::: L .. g) MOD.EV'S: RANCHBAN»S:-,CURRENT:.DIOXJN-.ADJUsrED .• : •.. : 
· ' '?:: · :::::,:,. , ~Ctirrent =P,.toxiu4>y,.Race: :Tabie\]:3~1~L-· .- •: · ,; . ?>: : 

.•., ~t:~oxin-C~tegqrj ,Suo#Dary ~~cs/ 

: n.·• , . . . _:_:,· .. ·-~--- ~~n_'.,.t.:.:_ .. •_;i·.·_:_.:_:_· .J ... •·:; ·_: .. ·_:_::·.,•;·:::·•::··_:_:_•_,:.•·.a.·_.='. .. __ :·-··.·.:M._:_·~_;·_ ... ·ean.~. ··· ···-·~··_ .. :.•.• .: .•.=.:_ .. · •. ·.• . .. :_.•.·,:_:_ •. :.·.· Strj1;1llll < f/•'::'• •:· uw~ .·· .::J/D}: 

Arudy~:R~for. wg{(Curi-~ :i)ioXin + · 1):· 

.• A.~~~:,:~~->· .. . ';·'.<:·:.:: .. ::: 
... ·•:l($#i,~ •~O.r>e.:::: .. :/• • :· ::,if¥#t~e . · 

Black 

Non-Black 

Low 
Medium 
High 

Low 
Medium 
High 

12 
22 
13 

278 
269 
273 

58.80 
62.68 
75.86 

71.59 
70.91 
69.22 

0.0553 (0.0276) 

-0.0104 (0.0057) 

0.045 

0.071 

· .. :;:.. ~futeiii:D.Io:On :cilt~(lfr S#maiY·~tl.Stii.:s ••t; :·· : Amil~~~·~filt5 for ·Log · :,(clirtent'•iii~Xin :+. · t) 
•·:. , ..• , . '•:'=• .·= ,,,,, ·• ,, , , . . . . . , :=:: ==· .:::· .. : .. •· .• ·. ,,_.,, ., ::-:::= '.•t/'/\•· '\}>'·>.•: •: ,:: .· •. : ·.:_·: __ :_.•.•,•._:·,., ... •.:•:=.••_ ... ·••· ... '".: .. ··:·_.·'·.·.·::~···a•.;:'· :_:_,_··· .. 1.~L_,:'·~.fil·•,•_:_:·.·:_···_ .. ·.:··'·._:··:_.=·.• __ ,:······.: .•.• _·,~_E•_•.·.=.: .. "3•.=_•_rr.o··· .. ·,·.· •. ·:···,·_s'_.:••_,_·. ·.·.·•.1•.•:r.·o•. • . . :)•pe=~_:.~::.·.· •.. • . .' .. :.·_•_:_ .. _•.•, '.: ::;.':.··.·. ,:.··_ ..• ·_,-.:~ .•••. ·,:,·_ .. •._ ..• :._,:·'_ .• •._ ..• • .• •· .. ,· ..• ··_.~•.•.·._.=··_ ... =···_:·_ .. =···.=_.·'·.·_ .• : .• ·.=·, .. ==-·_= .• •.·._ ...• ·.·._.:• .. •_ .. ·'· : , : .\ ·:; • .; ' . ·: . ,. · •. · .. · .•·· :-::. ·: ::.•·· • : ··\: -.- :CD.rreilt\ .:: '.=':::\, y·· ::::: .·.•·············:':·:··.A_·_;. _•Mpjean:~.a .. •:,· ... :'.·,·.·.·.·_.·.:·.•· .. \ ~ . ~~~~ u • : ·•·::•: •:•: .. ·:.-. . strat.ritl <. (:-= 'Dioxm ·;.:::... .0 ::i{ .. == . :";syai.ri"~ :t<· 

Black Low 12 59.26 0.0522 (0.0275) 0.058 
Medium 22 63.07 
High 13 75.80 

Non-Black Low 277 72.16 -0.0146 (0.0062) 0.019 
Medium 269 71.00 
High 273 68.55 

a Transformed from natural logarithm scale. 

b Difference of means after transformation to original scale; confidence interval on difference of means not 
presented because analysis was performed .on natural logarithm scale. 

c P-value is based on difference of means on natural logarithm scale. 

d Slope and standard error based on natural logarithm of alkaline phosphatase versus log2 dioxin. 

Note: RH =Ranch Hand. 
Model 2: Low = 39-98 ppt; Medium = >98-232 ppt; High = >232 ppt. 
Model 3: Comparison: Current Dioxin ~ 10 ppt. 

Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin >IO ppt, Initial Dioxin > 143 ppt. 

Model 4: Low = ~8.1 ppt; Medium = >8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = ~46 ppq; Medium = >46-128 ppq; High = > 128 ppq. 
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Table 1-2-10. 
Interaction Table for Alkaline Phosphatase 

(Discrete) 

-: •: ~) MODEiU2: 'RANrnHANI>s' :<:.INriw:, nioXiN>.::ADJUSTED· --__ -.• -\ -_ -- ·:·.: '·:~!ii•ih 
: ::.· \ <: ,. ··· · (lninaI_~pioxiri~y~ID~ri~ diemicaliEX~e: ·Table 13-19> . :/ m 
·-::Ini~. Dioxin Categol.Y: silinniai-y-stiltiStics _ ·-· : .Analysis R~ts for Logz (mmarl)i.oxin) 

.::· ·:·:·: .. .;- .. · ·:···:::· ·.. . :··- :._,; .. 

~;·: .. _ .•.. __ ··········,:, ..• : ..•... : _··-_._.- ·-~:;-:;;::.::::··~. ·- -·- ···:~:· .. :······-•:.•_'.••::':·••:t)=~6J.t .• :-:-. A~ .. ·ust_ •• :_·:_: __ .• _.<·.··

9
ea_.-.··_:s __ -- • .. m_•:_R __ ~_-_-_- •. ~_c-•._-._.:. : __ .: __ til.~V:)_:_.:Risk ·-.. ·· r.:.:·: _ 

7/" -. : [f;yai~e 

No 

Yes 

Low 
Medium 
High 

Low 
Medium 
High 

72 4.2 
60 1.7 
51 0.0 

98 
105 
118 

3.1 
8.6 
7.6 

a Relative risk for a twofold increase in initial dioxin. 
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0.31 (0.08,1.13) 0.076 

1.06 (0. 74, 1.50) 0.765 



Table 1-2-11. 
Interaction Table for Total Bilirubin (mg/di) 

(Continuous) 

,f::/\:,1::rn;•'t;}::_•··\;::~> :MQ:J:!§l/·~:;::~cu:::~: •. >•:~m:::q~g~::,·' .. ,%~si~n: ..... , .... :=; ... :·<::.·=<· 
· .. ,.· ... ·: : .:f\ . :':(: . ·:(~~fDioXbH>Y..~~~Sitjg=C~~ical Expc)S~~: :; Tabkl3.;2,(}) :, 

:: ~·Dioxfu · c~ifg~fy:~ary,Sfufutics ·. ·· := :~ysis·R.~llliS'.for LOg~ '(Curr.ent . DjC>Xin .+ 1) 
.· - .;.: .·.·:·· ··. -:-: ·.-;.::_ .•... -:-.. · .... · : .::-:·:-: :- ·.. ;::::::·::::::::::.::::::::::. .. ·-- . .. -.;-:-··· · . -::::·:·:: .. 

,. •·:·t<>•• . · ~~~·::, .. ;. ··.·.·.··· A..4.iusted ·:t •·· Adjust~i):$~o~·:;·: ''· :.:=:.:: J):):\ 
:'Slra~:.::,:=·;•;,:·ut . :>:J)iOiint== = , t ,,·8: .... >.=·: . 'l\f~~ : :: ::. .. :· .. (~d;:::~rr#t)~ ·:>J:: :•: .• :: ./, ., ~yidri~H 
No Low 149 0.59 0.0314 (0.0179) 0.079 

Yes 

Medium 112 0.62 
High 62 0.61 

Low 
Medium 
High 

141 
186 
234 

0.63 
0.63 
0.60 

a Transformed from natural logarithm scale. 

-0.0090 (0.0122) 

b Slope and standard error based on natural logarithm of total bilirubin versus log2 dioxin. 

Note: Low :::::: ~8. 1 ppt; Medium= >8.1-20.5 ppt; High= >20.5 ppt. 
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.·:' 

Table 1-2-12. 
Interaction Table for Total Bilirubin 

(Discrete) 

.:·;-:-·· 
::·: ;-.· 

.:--./_·}· 

·Imfiai :J)ioXi# ·t~egofy··s~:S,~~·.'·(}>••/··· · .:'.~naiy~ ,R~ill~fr~~,•~-~:Dioxin)\•· 
. ···-::·-·· ' ·.·.· . . ·.·.-·.· . . ::-::::.:.::::::. ······ · -- . - - ......... -

. · i:fi.iltia1 :t;:i:., : . '.:rercenf\ · Ad.iusted R~tive.·Risk:••.:: 
Btl'atunr ,.:• '"" •.:,pj.oxin ::?:: ... n .·· ·High :J:::::'':·{9s~·:p:.I")~./> .... \ . ·"iBY8Jue 
No 

Yes 

Low 
Medium 
High 

Low 
Medium 
High 

72 
60 
50 

98 
105 
117 

2.8 
0.0 
6.0 

10.2 
3.8 
4.3 

1.66 (0.90,3.07) 0.104 

0.73 (0.50,1.07) 0.109 

cufu.nt Dioxiil·igategrifYj ~ary:Sta~ic5: ,·.·.::••.·::·. ·. ,A·n~ty$is ResriltS for :·Log}j((:Urr.ent::Dioxin +• t)·· 
·'.···: <>·==:::.. -.· .· .. -... _._ ... · ·.::::;:::-:::;;- . :-::=-:. ·.· .. ·:-:-;.;,. ·:·::;:·:···:.-.;-::. -.·. -- .•· ·.·.·.·.·.·. ···:·: ;·'.·'.· -· · 

• ~~e»t · ·:;? : :' P~#t ·:· • .:fA~J~ ;;R~~ii~~.:J:Usk. ·•: ... ·. · .·· : •.. · .· 
- ~~tum:•_:-... ! · Dioiim .. ·( .·;:: •.:..... n •: ·: Bjg~):: f:< ·· :'.Jt:· (95%'•CiI~)b: · ·· >::/ ,p:;:yaiue .. 

No 

Yes 

No 

Yes 

Low 
Medium 
High 

Low 
Medium 
High 

149 
· 111 

62 

140 
184 
229 

4.7 
5.4 
8.1 

6.4 
5.4 
3.1 

1.26 (0.92,1.72) 

0.76 (0.57,1.01) 

0.155 

0.057 

· c) :Mon@'sLiitANcli _jj#NDs+··;·:~::o1oxij(:' ' ·· Afil.¥§yt~ · '" 
(Current Di~-l>y-J)egteasing: •€fiemical···Eq>osure: ·\fr:ab~·:13;~~)\:{ 

Low 
Medium 
High 

Low 
Medium 
High 

143 
117 
62 

149 
178 
226 

4.2 1.26 (0.95,1.67) 0.103 
4.3 

11.3 

6.7 0.83 (0.67, 1.04) 0.103 
5.1 
3.1 
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Table 1-2-12. (Continued) 
Interaction Table for Total Bilirubin 

(Discrete) 

· .. · =••· : A>:Thfo~~p'6:f'~~~:~§:7=~::1>.!f!!fN :.,: :)A»JP.s!#9\:··:: .. · '/ ~ ,·~;=:;:;} 
.. ;::·.·· :·> , .. •··•::.=·•> :/!•(~litt~*(J?!9~µ~yf~J'~pg :@llenii~t:~~#.t~: ::'.f,lf>li:t~µ2~)t:< .U\•::, /:/O:••.<·:· · •· .. 

·• · ·: .-.·~u.rr~!. ·.lii~iiri•:c;~~~~:.§~~-~t:@i& .\.. .. A.ri~1y~ i~~~·=!tor '~~ (clirr~t :Dioifu + I) 

.~.·. '_.·•,·_=_•·=· t·=· .. um} : ........ · .,,,._·:.·· .:f. • .. · •.cun'@t ·· \_'\/.•. . . . · ·: .":r~nt ·.··.·:···.·.· .. ··.·-... · .. ·.•:.·.· .. •· ... •· ...•.... :•.· .. ·.· j··~J:':: ...• ·.· .... ~ .. -.•.•:.····.:·.·.• .. : .. :.fl .• 9S~.'.·:·····.··.·.• .::_,m_:·.·.~-······ ... · .... ·c·.··· .. ·.~.·.~·-··:···:I: _·•.· .-.. :•:····.v):_.be_.··_·:··· ·········_ .. ·rus_:·.· ..• _.· .. ·.•.· .. ··· .• ·_·:· .•.. · ...• • ... •.· .... · k···_.·.• ..• · .. ••· ••.. :···X!!.: .\:· ,,·: .. := .;,u,41 , . ••: °P~9~ ... t•tn )Ojj}::.rt {:, )) High . .(( \; "" : : ·. :•::~ViJ.ij#j ·• :.·:: 

No Low 143 4.2 1.17 (0.88,1.55) 
Medium 117 4.3 
High 62 11.3 

Yes Low 148 6.8 0.77 (0.61 ,0.99) 
Medium 178 5.1 
High 226 3.1 

a Relative risk for a twofold increase in initial dioxin. 

b Relative risk for a twofold increase in current dioxin. 

Note: Model 2 : Low = 39-98 ppt; Medium = >98-232-ppt; High = >232 ppt. 
Model 4: Low = ~8.1 ppt; Medium = >8.1-20.5 ppt; High = >20.5 ppt. 
Mod~ls 5 and 6: Low = ~46 ppq; Medium = >46-128 ppq; High = > 128 ppq. 
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Table 1-2-13. 
Interaction Table for Direct Bilirubin 

cy;fui>ioxin ~~~~Ji< ~~:;:: (Ct""!'S:- + 1) 
Strarinn/ ?· · .. Dioxm . ···· ·;; n .-.Higl:l.:.) · ·• '(95%C~it :'::;;· :· J>SY:3lue 

Low 221 0.9 
Medium 213 1.4 
High 216 0.5 

> 40 Drink-years Low 66 1.5 0.89 (0.40,1.98) 0.778 
Medium 77 3.9 
High 71 1.4 

,:•·. ·····\ __ .. : __ :_··.~):MODEL:':?~P~¢!1:~s ·····:F~'~Ig~ ·· · ~~g··n :.: .. :/ /::' .:, .. 
. ... :;::::: (CorieJ:itDioXiri~by•Lifetime~hOLHiStoty: >Table · 13.,22r .:· .::::::·:: · · ·· 

~: Dioxm~9iYis•ary Siatisties ·.· . ,···: AnaiJsisResuI~t:or ·Log2 ..<cru¥.;.rt::1,libxm + 1) 

Stra~:!lf!:li!•!t · l·;:~:/ --~=t·:::-·; . ·:~ .. · ::P;z;t :._:.···. Adj~~:~1;; ·~k .. · :-::~¥.~ue 
0-40 Drink-years ·Low 224 0.0 1.77 (0.97,3.21) 0.061 

Medium 
High 

>40 Drink-years Low 
Medium 
High 

215 
211 

66 
75 
73 

2.3 
0.5 

1.5 
2.7 
2.7 

1.04 (0.55,1.99) 0.901 

···· .. :·: .... ··········:!•!!;•: .. :••••1••••!:•••••!•.:.•·5~ :;9~~~~~~~~·;-~~-~~:=s~~·il•I•• ··••!•!·••••!•:i•!•:j•:•••:.:::··:,••:~ _• .. ,.·•. 

Low 223 0.0 
Medium 215 2.3 
High 211 0.5 

>40 Drink-years Low 66 1.5 0.78 (0.46,1.32) 0.362 
Medium 75 2.7 
High 73 2.7 

a Relative risk for a twofold increase in current dioxin. 

Note: Model 4: Low= $;8.1 ppt; Medium= >8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = $;46 ppq; Medium = >46-128 ppq; High = > 128 ppq. 
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Table 1-2-14. 
Interaction Table for LDH (U/L) 

(Continuous) 

:: =·· · ··:):.A.<\ a:> Moi>Eri:i: .RANcnllANDsjvs. :'.c(>:M:PARiSON"s ;·AD;roSI'E»· · .. ,.;:::. . ..... 
': .. : .: .:· . . . :::~: . . ..: /./ : .. :·;(Group;-bY.J.~ge:. Ta~le 13-~):< . · .. :.:: · ' : .' ·, ::: ;.·· : ·· 

Born ?:::.1942 All 

Born< 1942 All 

Bom?:::.1942 Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Born< 1942 Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

382 
540 

534 
691 

77 
121 

37 
56 

268 
363 

279 
366 

119 
139 

136 
186 

I-2-34 

144.37 
141.57 

146.17 
147.69 

142.11 
137.21 

139.55 
145.15 

147.03 
143.73 

145.09 
147.36 

144.44 
148.03 

148.57 
146.85 

2.80- 0.096 

-1.51- 0.308 

4.90 - 0.170 

-5.60 -- 0.290 

3.30 - 0.109 

-2.27 - 0.267 

-3.59 -- 0.262 

1.72 -- 0.557 



Table 1-2-14. (Continued) 
Interaction Table for LDH (U/L) 

(Continuous) 

b) :M.oDELi-t .. R:ANcit:.llANDs vs, coMPAfilsoNs· •·••• AI>Jusrnn ·'.·.;. 
·:; 

.. ·. < •• · (~p-byt~~~e..AJoohol Bis(~~; !: :;j'abJe:l}.-23). · :.· · 

/• .~Patlonal 
Sm.tum {: :Qitegory•. 

0 Drink- All 
years 

>0-40 All 
Drink-years 

>40 Drink- All 
years 

0 Drink- Officer 
years 

Enlisted Flyer 

Enlisted 
Groundcrew 

>0-40 Officer 
Drink-years 

Enlisted Flyer 

Enlisted 
Groundcrew 

>40 Drink- Officer 
years 

Enlisted Flyer 

Enlisted 
Groundcrew 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

63 
69 

624 
840 

229 
322 

14 
23 

14 
11 

35 
35 

247 
337 

95 
119 

282 
384 

95 
127 

47 
65 

87 
130 
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143.20 -2.57- 0.560 
145.77 

145.69 
146.51 

144.91 
141.13 

137.35 
140.03 

138.02 
146.29 

149.20 
150.41 

143.36 
144.69 

142.77 
148.46 

149.19 
147.93 

141.92 
140.45 

143.15 
142.72 

149.15 
141.24 

-0.82- 0.545 

3.77- 0.082 

-2.68 -- 0 .745 

-8.28 -- 0.409 

-1.20 -- 0.848 

-1.33 -- 0 .529 

-5.70 -- 0 .105 

1.27 - 0 .534 

1.47 - 0.662 

0 .44 - 0 .928 

7.92 - 0.025 



Born~ 1942 Comparison 

Background RH 
I.:ow RH 
High RH 

Table 1-2-14. (Continued) 
Interaction Table for LDH (U/L) 

(Continuous) 

438 143.63 

125 146.47 
82 147.55 

149 144.22 
Low plus High RH 231 145.39 

Born< 1942 Comparison 

Background RH 
Low RH 

586 

237 
169 

150.04 

148.95 
147.97 

2.84 -
.3.91 --
0.59 --
1. 76 --

-1.09 --
-2.07 --

High RH 102 147.21 -2.83 --
Low plus High RH 

Black Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

Non-Black Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

271 147.68 

52 155.49 

15 136.20 
20 149.14 
12 144.28 
32 147.30 

972 144.84 

347 146.19 
231 145.12 
239 144.41 
470 144.76 

1-2-36 

-2.36 --

-19.29 --
-6.35 --

-11.21 --
-8.19 -

1.35 --
0.28 -­

-0.43 --
-0.08 --

0.283 
0.206 
0.810 
0.399 

0.595 
0.368 
0.326 
0.227 

0.010 
0.367 
0 .184 
0.170 

0.411 
0.880 
0 .823 
0.956 



Table 1-2-14. (Continued) 
Interaction Table for LDH (U/L) 

(Continuous) 

.. e} MODELi oR:ANCH.HANDSAND:COMPARISONSB.Y.1no:XIN'CATEGORY..i, :ArouSTEl>': t··· 

. .... : < . (Dioxiri :~tegory4>y.;Li.f~~-)\~~6.Jl.fil =:HiStou: ··· T~l?J.e ,13;;:2~) : );::.: : . . ·\\ ·· 

0 Drink-years Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

> 0-40 Drink- Comparison 
years 

Background RH 
Low RH 
High RH 
Low plus High RH 

> 40 Drink- Comparison 
years 

Background RH 
Low RH 
High RH 
Low plus High RH 

a Transformed from natural logarithm scale. 

.f . i,.::L' •: .:,·_=::··· Differen.~ .. ~fA~j~:f. 
AdJtistea i Mean vs~ :comparlSons::· · 

53 

20 
15 
24 
39 

696 

258 
169 
164 
333 

275 

84 
67 
63 

130 

Mean~ · :: (95% C~I~)b.": · ··· 

146.03 

135.68 
152.26 
143.44 
146.77 

149.05 

148.78 
147.45 
146.58 
147.02 

143.89 

148.61 
146.18 
147.50 
146.82 

-10.35 --
6.23 -­

-2.59 --
0.74 --

-0.27 --
-1.59 --
-2.46 --
-2.02 --

4.71 -
2.29-
3.61 --
2.93 --

p-Value~ . 

0.111 
0.415 
0.678 
0.891 

0.891 
0.477 
0.288 
0 .250 

0.143 
0.511 
0.316 
0.282 

b Difference of means after transformation to original scale; confidence interval on difference of means not 
presented because analysis was performed on natural logarithm scale. 

c P-value is based on difference of means on natural logarithm scale. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table 1-2-15. 
Interaction Table for LDH 

(Discrete) 

·.<·:::-::>~}:;;~:: .··· -·· . . . . ···:.·· . .. ·.·· . ' 
····.·•·•••••·. : :< " ·· : ,'i):'MOD:EJf t:.JRANCHJIANDS;"YS/ COMPARI$QNS ... : .. >.ADJUSTED 
:=:;:~?~}),l::.:.i:~;·:.:-·· . -:·· .·.· .·. ·,.' ,· .-. . ..... -.- .· ...... -.·.·, ·, .... -- - .-.. --.. -. . . . -... -. . . . . . . - .· .. -.· .. · .. .. -'.-.. -_ ... -. ----· •.·. 

·•·• :· ::.·.·····.·· ·.; \. ::: ·: ]:.::':(Group;,by-Ct,lrrent :·AfoobOI U:se: '·Ta6J:e:J3~~).): .... : ,.::: · 
·.·: ·,· ·.->:;::; {:(: .. ~ . 

. stcifffiii.·::::: 
•·•·•· .• · . -·.· .. ..:·. . ....... -_ _ -,·.· ·,, :>;":- ;::·· - · .. · .. ·.·• 

:.·•· .. : .. ·.: .• : .. :.:.··.••.•·.:.··.:2ftl1o.·:ri.,.o··.·.• .. • . .-v. · .. ti:·····.'.'.o ... :: •. :• .• •· .• na1 .. •:.Jht·: ·· · >> .. : ·.\ ,:.:.:. ·:.;;,':.~~%· Ad~f ·~emf!i.fe :~?>·> ,, ..... o:=. ~ ~ ,.,:J. ···=::> :.~6~;{:::: =: n : •. · p::mgh ,:? '· · · (9s%··~~I.) ,,. :: ::: : : iiv~e 

0-1 Drinks/Day All Ranch Hand 718 
Comparison 980 

> 1-4 Drinks/Day All Ranch Hand 181 
Comparison 212 

>4 Drinks/Day All Ranch Hand 17 
Comparison 39 

0-1 Drinks/Day Officer Ranch Hand 250 
Comparison 366 

Enlisted Flyer Ranch Hand 126 
Comparison 149 

Enlisted Ranch Hand 342 
Groundcrew Comparison 465 

> 1-4 Drinks/Day Officer Ranch Hand 99 
Comparison 109 

Enlisted Flyer Ranch Hand 25 
Comparison 35 

Enlisted Ranch Hand 57 
Groundcrew Comparison 68 

> 4 Drinks/Day Officer Ranch Hand 7 
Comparison 12 

Enlisted Flyer Ranch Hand 5 
Comparison 11 

Enlisted Ranch Hand 5 
Groundcrew Comparison 16 
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12.7 0.90 (0.67,1.19) 0.457 
14.2 

18.2 1.69 (0.96,2.98) 0.069 
11.8 

47.1 2.64 (0.74,9.45) 0.136 
20.5 

11.2 0.82 (0 .52, 1.29) 0.384 
12.6 

12.7 0.81 (0.43,1.52) 0.520 
16.1 

13.7 0.98 (0.67,1.44) 0.936 
14.8 

16.2 1.59 (0.85,2.98) 0.150 
13.8 

20.0 1.58 (0.71,3.52) 0.262 
11.4 

21.1 1.91 (0.99,3.70) 0 .054 
8.8 

28.6 2.46 (0.65,9.28) 0.183 
16.7 

40.0 2.45 (0.63,9.58) 0.197 
18.2 

80.0 2.97 (0.79,11.10) 0.106 
25.0 



Table 1-2-15. (Continued) 
Interaction Table for LDH 

(Discrete) 

b) MoDEL.3: wcHiwros Am> co.MPARISONs BYtoioDN cATEGORY:· -ADJUSTED i 

... · .. . :: (Dioxfu :=art.eg~cy;,by".Lifetime Alcohol Hi~t(.~cyf.:~able13-24) , '· ' 

0-40 Drink-years Comparison 749 15.5 

Background RH 278 12.2 0.91 (0.59,1.39) 0.658 
Low RH 184 12.5 0.73 (0.45,1.19) 0.210 
High RH 188 14.9 0.88 (0.55,1.40) 0.577 
Low plus High RH 372 13.7 0.80 (0.55,1.15) 0.232 

> 40 Drink-years Comparison 275 10.2 

Background RH 84 16.7 2.15 (l.05 ,4.40) 0 .036 
Low RH 67 11.9 1.27 (0.54,3.00) 0.578 
High RH 63 19.0 1.83 (0.84,3.97) 0.126 
Low plus High RH 130 15.4 1.55 (0.82,2.93) 0.180 

a Relative risk and confidence interval relative to Comparisons. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin :::;; 10 ppt. 
Background (Ranch Hand): Current Dioxin :::;; 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin :::;; 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table 1-2-16. 
Interaction Table for Cholesterol (mg/ di) 

(Continuous) 

:-: :;::.·::::=:· .• -;. • . . ·.·,· '' .·, , .. ,,,, ,,,,,.,,,, .. ,,. , .DiffeFence ·:.of 

f#!l~::;,: · : ·,,.Ad~~~;ns•··••·'·:·•,•••••: .. ~Valuec 
0-1 Drinks/Day All Ranch Hand 719 213.51 -0.70- 0.708 

Comparison 980 214.21 

> 1-4 Drinks/Day All Ranch Hand 181 224.29 2.68- 0.506 
Comparison 213 221.61 

> 4 Drinks/Day All Ranch Hand 17 240.42 23.12 - 0.052 
Comparison 39 217.31 

0-1 Drinks/Day Officer Ranch Hand 251 210.99 1.96 - 0.527 
Comparison 366 209.04 

Enlisted Flyer Ranch Hand 126 213.59 -5 .47 -- 0.244 
Comparison 149 219.06 

Enlisted Ranch Hand 342 213.90 -1.07 -- 0.695 
Oroundcrew Comparison 465 214.97 

> 1-4 Drinks/Day Officer Ranch Hand 99 219.80 0 .84 -- 0.878 
Comparison 109 218.96 

Enlisted Flyer Ranch Hand 25 236.81 7 .84 -- 0.473 
Comparison 35 228.96 

Enlisted Ranch Hand 57 221 .59 3.75 -- 0.595 
Groundcrew Comparison 69 217.84 

> 4 Drinks/Day Officer Ranch Hand 7 239.64 25.35 -- 0.190 
Comparison 12 214.30 

Enlisted Flyer Ranch Hand 5 229.77 1.08 - 0.961 
Comparison 11 228.68 

Enlisted Ranch Hand 5 250.76 38.91 -- 0.066 
Groundcrew Comparison 16 211.85 
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No Low 
Medium 
High 

Yes Low 
Medium 
High 

Table 1-2-16. (Continued) 
Interaction Table for Cholesterol (mg/ di) 

(Continuous) 

AnalysiS§~-i;SUJts for IA>gz. (lnitiiltpjoxin) 
,AdjustefLSfupe .. <?<·':. ·· 
. (Std.''¥J~r)d = = P:.vi.lue , = • 

67 206.53 0.0333 (0.0116) 0.004 
46 213 .93 
32 225.18 

104 220.80 0.0027 (0.0074) 0.715 
121 214.07 
138 219.23 

:::;-: 
.·.· .. · .. · .. ·· · ·.·. ·• ' · ·:mrr~e:•of Adjusted· . . ·= = ' , 

\}\~.)USted M:eait{\iis>Comparisons . ·• ,..;:•:··.· 
·= n /. · f Mean3 

..• ',~95% :C~J.)b : •. ·.· P-Valuec 

0 Drink-years Comparison 53 214.54 

Background RH 
Low RH 
High RH 
Low plus High RH 

> 040 Drink- Comparison 
years 

>40 Drink­
years 

Background RH 
Low RH 
High RH 
Low plus High RH 

Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

3 Transformed from natural logarithm scale. 

20 
15 
24 
39 

696 

258 
169 
164 
333 
276 

84 
67 
63 

130 

198.73 
210.64 
235.06 
225.35 

218.70 

224.74 
219.73 
220.28 
220.00 

221.14 

211.00 
217.68 
219.92 
218.76 

-15.81 -
-3.91 -
20.51 --
10.80 -

6.04 -
1.03 -
1.58 --
1.30 -

-10.14--
-3.46-
-1.22--
-2.38 

0.013 
0 .722 
0.041 
0.197 

0.039 
0.756 
0 .650 
0 .619 

0 .036 
0.515 
0.827 
0 .567 

b Difference of means after transformation to original scale; confidence interval on· difference of means not 
presented because analysis was performed on natural logarithm scale. 
c P-value is based on difference of means on natural logarithm scale. 
d Slope and standard error based on natural logarithm of cholesterol versus log2 dioxin. 

Note: Model 2: Low = 39-98 ppt; Medium = > 98-232 ppt; High = >232 ppt. 
Model 3: RH =Ranch Hand. 

Comparison: Current Dioxin ~ IO ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table 1-2-17. 
Interaction Table for Cholesterol 

(Discrete) 

: •<:\=[:·: .:·a> MODEL 1t ::RANCliBANl>s:vs.coMi>AmsoNst:' .ADJUsTEri 
. ::=::":::: (Gt'Otip-by~ Attobol Us~~ / Table J.3~~6) ·· ·. "' .: =· 

·-:· .. ; 
.. ·: ~= ~ .. ) . 

:=: = ..•.. :.·::: =:::::. •· ··• ''t>&up3n<>mil ··.:=:,::==: /\ ... .::=.•:.• •::::t···· ···: :.·._;:_·._._:_•·•_··•.·• .. • ... ··_p_·.~ ..•. · rc_ en_··.·.·~-- ·-'••_,_:_:._:_._:_··. AdJ_. :.ijeia_ .. ti_ ~yi\ru_._·_: .. =Sk· :_·< ·::= .. _······:··.> 
strirt~ :::":•;-:,r .:·.;. > ?.'caieg~Q.- ::···· ===•= · :. (;i.ciii; ·.··r••··::·;.··>~·-· ·•• ::;::.:= High>=·•=· · ·<95~ =cM<·.·· p-Vatue: 

0-1 Drinks/Day AU Ranch Hand 729 
Comparison 983 

> 1-4 Drinks/Day All Ranch Hand 182 
Comparison 213 

> 4 Drinks/Day All Ranch Hand 18 
Comparison 39 

0-1 Drinks/Day Officer Ranch Hand 254 
Comparison 367 

Enlisted Flyer Ranch Hand 129 
Comparison 150 

Enlisted Ranch Hand 346 
Groundcrew Comparison 466 

> 1-4 Drinks/Day Officer Ranch Hand 100 
Comparison 109 

Enlisted Flyer Ranch Hand 25 
Comparison 35 

Enlisted Ranch Hand 57 
Groundcrew Comparison 69 

>4 Drinks/Day Officer Ranch Hand 7 
Comparison · 12 

Enlisted Flyer Ranch Hand 5 
Comparison 11 

Enlisted Ranch Hand 6 
Groundcrew Comparison 16 

1-2-42 

12.4 
12.7 

24.2 
18.8 

38.9 
7.7 

7.9 
8.5 

14.7 
14.0 

14.7 
15.7 

21.0 
20.2 

48.0 
17.1 

19.3 
17.4 

42.9 
0.0 

20.0 
9.1 

50.0 
12.5 

0.96 (0.72,1.28) 0.776 

1.42 (0.87,2.31) 0.161 

8.62 (1.87,39:77) 0.006 

0.90 (0.56,1.46) 0.675 

1.31 (0.73 ,2.36) 0.363 

0.88 (0.61,1.28) 0.510 

1.34 (0.76,2.36) 0.307 

1.95 (0.95,4.02) 0.068 

1.31 (0.73,2.35) 0.361 

7.76 (1.61 ,37.52) 0.011 

11.30 (2.30,55 .64) 0.003 

7.59 (1.59,36.16) 0.011 



Table 1-2-17. (Continued) 
Interaction Table for Cholesterol 

(Discrete) 

liti~:-P!9Xin· Cat~~ft S~nnhafy §ta&tics 
.. : ·. InitiaJ.\::. ••_ .. _ ... Percent / 

--~t-um ·_: _ _:: -Dio·- xm·:-- \ __ : __ : ___ -•_._•_. __ •_.: _·_,_:_:_ .... :n_ . .:_._. __ , __ ,,-_._,_ ;: ____ :_· Hig ____ h 1.:n.:1:41 · ·;·:: ·: ()-:'. :.:·-:····.· _ 

No 

Yes 

Low 
Medium 
High 

Low 
Medium 
High 

66 10.6 
46 15.2 
31 22.6 

104 19.2 
119 14.3 
136 14.7 

Ari~1f~-j.~r0r ~ (huti3i::~o~>' 

Adjust_- c·_ed
95 

____ 
01
.'_! _: __ ._._e1a_.:_.c·_·_--·· ·.-~•-_·it1 ___ ._v)·_ : -_Risk: .... :.:t: -·- _ .. : ·· 
'-'"· :.) <(: : :: p:-.Yalne]::: • 

1.45 (1.03,2.03) 0.033 

0.95 (0.75,1.20) 0.651 

_-:,······=·-····•·••- ... : . . :::1~---·:•:_ =·::•:-:-·····:·•••1-~~ --M0=~~1~~-~=r~;~~:·-=~·:·:·····-···.·-·-····:·······-·--·····-:···-·-···· 
___ --.-.; ;,In~~hXin Cat~fY s~:~~cs 

- :: : .Jmtmi·:.•:_: } __ :,.,._,. . . > -. : < _ :Percent . 
sfcitwri::<·i_::t -•z:_:: : :- DioxmffU' ::::n":::•< J:. ::/~gb 

· 0 Drink-years Low 10 10.0 1.52 (0.74,3.10) 0.254 
Medium 12 8.3 
High 17 17.6 

> 0-40 Drink-years Low 119 16.8 0.99 (0.77,1.27) 0.947 
Medium 107 15.0 
High 107 15.0 

> 40 Drink-years Low 41 14.6 1.17 (0.82,1.67) 0.376 
Medium 46 15.2 
High 43 18.6 
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Table 1-2-17. (Continued) 
Interaction Table for Cholesterol 

(Discrete) 

===:::: = = = == :: .... "' · :: .... ==·:: ::::: == < P:&ceri:t:" • i A.tlj~~}R.~lifu.e =:R:isk · = . ::> .. >: 
= "Strat~ • · :.:. =: J>ioxinOp~t~~ryf: :: ::=:n : -:,-]::J:ligh .' =::. == · : := (95%:.b~I~)b? · · =· : · :,,:~ya1De. .. = 

0-1 Drinks/Day Comparison 816 12.0 

Background RH 284 10.9 1.02 (0.66,1.59) 0.923 
Low RH 194 10.3 0.81 (0.48,1.35) 0.420 
High RH 208 14.9 1.11 (0.71,1.74) 0.648 
Low plus High RH 402 12.7 0.97 (0.67,1.40) 0.872 

>1-4 Drinks/Day Comparison 176 17.0 

Background RH 74 18.9 1.31 (0.64,2.68) 0.463 
Low RH 57 31.6 2.58 (1.29,5.19) 0.008 
High RH 41 24.4 1.30 (0.56,2.98) 0.541 
Low plus High RH 98 28.6 1.94 (1.06,3.52) 0.030 

> 4 Drinks/Day Comparison 35 8.6 

Background RH 9 55.6 16.42 (2.74,98.48) 0.002 
Low RH 3 0.0 
High RH 5 40.0 4. 78 (0.54,41.95) 0.158 
Low plus High RH 8 25.0 3.10 (0 .40,24.02) 0.278 
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Table 1-2-17. (Continued) 
Interaction Table for Cholesterol 

(Discrete) 

· current ,Di~~ :fateg°:~ ~~·.Pm~-~~es 
·· · .. J :current , ·•.;: :: :o; • '.'• •:•:> : ?i!>efc:em 
:Stt:attim ;'. : f·'Dfoxm: ·· ,,;t_}i... . D ::\:>.:. /~gh 

~~•Jsis.it~fr~i:}i.:.ogi .(Current:•DioX.ill + · 1> 
;, :~Jj~hr:f:i~I~~~i·:Risk :·:. ::j ·.: ,· :'. 

· '· · > ::. (9s$; :c;1~>1::: : .. · •· .::: /:y-J;y~iue ... 
Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

186 
134 

19 

32 
55 
59 

72 
101 
206 

7.0 
16.4 
36.8 

21.9 
16.4 
16.9 

18. l 
10.9 
17.0 

a Relative risk for a twofold increase iii initial dioxin. 

b Relative risk and confidence interval relative to Comparisons . 

c Relative risk for a twofold increase in current dioxin. 

1.88 (1.28,2.76) 0 .001 

1.03 (0.77,1.39) 0.835 

1.11 (0.94,1.31) 0.228 

Adjusted relative risk, confidence interval, and p-value not presented due to the sparse number of 
abnormalities. 

Note: Model 2: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
Model 3: RH = Ranch Hand. 

Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 

Models 5: Low = ~46 ppq; Medium= >46-128 ppq; High = > 128 ppq. 
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Table 1-2-18. 
Interaction Table for HDL Cholesterol (mg/di) 

(Continuous) 

::=::::::/)/ .. •. :>:·:·:· :,-;' . f' :··:·\\):)?. . . ,.·::::::.· ;.::=:. ·.;:.-.::;. .. ·:·=:::.: ... ::::: ::····: ·"·:·:= . ::::: .. :::_.:Dift; .·· ·:. i •::: ... :::-: .. 
'\'.:: t'':,=:\t::n·.·:_:.·;:-_,_~.'.L.. =,\,. :. . .. ,._ . . ,_..,.·,::===.:::,,.,,,,,,:,,_:/ .. ,,,::==:=\"='::::::::.:.:··... ====-··::=:.::::::::::?;, .. -,•,:_ •. =.• .. =:,• .. ,'.:_·_,_:_:~_••_:,:.a=· ,i~. ·~=_= ...... er ...... en_,._ .. 'Mce. t.·· :n_: .. •·.•·.~_•.=.,:,' ., ·· =: , .. . 

~~····••!:=····: .:'·.,,:>.·;: .. ···:;:~~3::::···:•:•••:=· .· .. ·:.,::~~~~!•••::•••·:• .. ·.=·:_::=•:••.:!•!••:1::•! !••'.••·''.'.•·•:•::. •:!·1•:1:l~t~:••:=•·•= ::•::1 ·;(;~;¢~~~)~:···=··· ·······:···=••)fyhlti~~ 
0-1 Drinks/Day All Ranch Hand 

> 1-4 Drinks/Day All 

> 4 Drinks/Day All 

0-1 Drinks/Day Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

> 1-4 Drinks/Day Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

> 4 Drinks/Day Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

710 41.33 -0.36 - 0.473 
970 41.69 

176 46.67 0.06- 0.962 
212 46.62 

17 47.80 2.95- 0.374 
39 44.85 

246 43.30 0.16 -- 0.859 
364 43.15 

123 41.34 0.60 - 0.627 
146 40.74 

341 40.00 -1.05 -- 0.139 
460 41.05 

96 47.16 -2.45 -- 0.141 
108 49.61 

24 47.50 3.91 -- 0.188 
35 43.59 

56 47.46 2.17 -- 0.292 
69 45.29 

7 52.70 7 .84 -- 0.168 
12 44.86 

5 43.99 -2.13 -- 0.734 
11 46.12 

5 47.40 2.50 -- 0.672 
16 44.90 
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Table 1-2-18. (Continued) 
Interaction Table for HDL Cholesterol (mg/di) 

(Continuous) 

.·.··.:-: ··:·:;'.\·:/ . :·.:·.:·;;:;:)t.·:·:·:·:·::::::·-=·:·: . 
. },): :=. OCciiJjanonfil :/ · ,,,.,,:,.,,::::::·; .. 

=· · ::.:: >: Category Gnj#.J>.H:/ 
0 Drink-years All 

> 0-40 Drink-years All 

>40 Drink-years All 

0 Drink-years Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

> 0-40 Drink-years Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

> 40 Drink-years Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

62 
69 

618 
832 

223 
320 

14 
23 

13 
11 

35 
35 

244 
335 

93 
117 

281 
380 

91 
126 

46 
64 

86 
130 
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~.. . . . . -~~ 

\\ \,<.·.·.·. f:,f Diff:~ence~f,.) 
'.' A.cijUSiea ·· · ··.Adjusted Means ·., <, '. 
·>:· Meana => (95% C.l~)b j?~V~ee<? 

40.23 1.19- 0.484 
39.04 

42.63 -0.31 - 0.576 
42.94 

43.16 0.08- 0.933 
43.08 

40.64 1.84 -- 0 .576 
38.79 

41.13 3.45 -- 0.381 
37.67 

39.31 -0.33 -- 0.886 
39.64 

44.53 -0.16 - 0.862 
44.69 

43.01 1.45 - 0.314 
41.56 

41.25 -0.98 -- 0.220 
42.23 

44.48 -0.82 -- 0.586 
45.30 

42.01 -0.04 - 0.986 
42.04 

42.93 1.00 -- 0.488 
41.93 



Table 1-2-18. (Continued) 
Interaction Table for HDL Cholesterol (mg/di) 

(Continuous) 

0-1 Drinks/Day Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

> 1-4 Drinks/Day Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

> 4 Drinks/Day Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

806 

277 
190 
202 
392 

175 

73 
54 
39 
93 

35 

8 
3 
5 
8 

41.72 

42.24 
41.19 
40.41 
40.78 

46.23 

45.64 
46.74 
48.20 
47.35 

47.02 

50.16 
64.81 
44.78 
51.44 
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0.52-
-0.54 -
-1.31 -
-0.94 -

-0.60 -
0.51 -
1.97 -
1.11 -

3.14 --
17. 79 -­
-2.24 --
4.42 --

0.463 
0.499 
0.096 
0.125 

0.697 
0.768 
0.330 
0.435 

0.489 
0.025 
0.673 
0.344 



Table 1-2-18. (Continued) 
Interaction Table for HDL Cholesterol (mg/di) 

(Continuous) 

d) MODEL. 3: .RANcu-HANI>s AM}:=coMPAR!SoNs B:YDioxiN CATEGORY -ADfuSTED 
. -::: · • •· .· (DioxiD_:category~#y~LifetinJ.e . ~bol}f.ist~:£.y: : .J'.aJ>le 137zj) j}::.. t } · 

0 Drink-years Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

> 0-40 Drink-years Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

> 40 Drink-years Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

· .. · .. ···· ··· ··· •j·Dill~~~ :or.~~j~ed />:. ··· ,, = .,,. 

·:::Adjusted ·Mean vs. Comparisons ·· ·· ·= 

•• >. Mean~ .. • .·· .. ·· :(95% CJ~)Y · ·· .:: .P-va1ue~::·:. 
53 

20 
15 
23 
38 

690 

255 
168 
162 
330 

273 

83 
64 
61 

125 

40.20 

38.67 
39.01 
42.07 
40.83 

42.52 

43.52 
42.48 
40.89 
41.69 

43.21 

42.66 
43.83 
43.73 
43.78 
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-1.53 --
-1.19 --
1.87 -
0.63 -

1.00 -
-0.04 --
-1.63 --
-0.83 -

-0.55 -
0.61 -
0.51 -
0.56 - . 

0.534 
0.664 
0.442 
0.756 

0.190 
0.963 
0.067 
0.223 

0.667 
0.670 
0.728 
0.614 



0-1 Drinks/Day 

> 1-4 Drinks/Day 

> 4 Drinks/Day 

Table 1-2-18. (Continued) 
Interaction Table for HDL Cholesterol (mg/di) 

(Continuous) 

Low 222 42.86 -0.0180 (0.0075) 
Medium 215 41.07 
High 232 39.54 

Low 56 49.85 -0.0351 (0.0172) 
Medium 67 47.48 
High 43 45.21 

Low 7 50.99 -0.0173 (0.0576) 
Medium 3 61.68 
High 6 47.05 

0.017 

0.042 

0.764 

· ~t·-~!ill .c~i{iory =S•~~~ Sta~~ .. ··· . i_,A_.J~i>'sis R~~:fori1g2'.:(turr.cili- :Dioxin 
. -.::·:=:-.-•• -· •• ·:::. - .. . :· · .. • •.·• . . -.· .• ·., 

. 
c.-. ~w.·· . ·:.•_,•.:=_.=' _.=•_.=:_:·-·,=_·: __ ,•_,:_:_,· .. ·_,·_.=:_,•:.,•_.=_.=··_:_.-,:_;_.,,·_.,:',.,·_,i_,_::·_ .. ,:=::·.:_,•.:.,:.·:···.·_.=::,•_,=.=_.=•,·,·:·=·,··:·=···.·_ .. ,··.·.Di·eurre_··o"" .. ·.'_··_· .... ·.n·.······t .. =·.···:.·=· ..• •=,· ... '•.· ... =:,=._,··:!,=_·_.=::,_.=:·_,:_ .. ·.·,·. ··== . Adj;t¢ . = ,· )i=t:f'~djust~<b$l1Jpe .. :Ji/' .. : "'' = .· ~u""Uill . . . ·~ : : . ~ :::: ,': M.~f,:_'.:i:·,,;: :i,'jjj_jr'.\(StdJE#:Pf)~.': ;=; ;:tl:'.::~:, j'. :•::P.fy~1J~ 
0 Drink-years Low 17 39.81 0.0010 (0.0205) 0.962 

Medium 18 40.37 
High 23 41.62 

> 0-40 Drink-years Low 202 45.13 -0.0304 (0.0081) <0.001 
Medium 194 42.91 
High 189 40.23 

> 40 Drink-years Low 66 43.06 -0.0079 (0.0124) 0.524 
Medium 73 42.22 
High 69 41.38 

I-2-50 



Table 1-2-18. (Continued) 
Interaction Table for HDL Cholesterol (mg/di) 

(Continuous) 

. ..... curre~t.:D.i,oXin 23,t.egory :Wri:~~i<;S An~ysj; Re5ultstror Logz •(c.irte~t'Di~xfu ·+ t> 

;} .. ,11 .. nAl.l!il:'.1?,&' .;if{!if i,~ :r·:111= ; · .. :i:ii~~ . . ·:i!! · ... ~v~• · ·.· <~*r,1 
0-1 Drinks/Day Low 227 43.21 -0.0187 (0.0064) 0.004 

Medium 217 40.86 
High 225 39.29 

> 1-4 Drinks/Day Low 57 50.81 -0.0361 (0.0146) 0.014 
Medium 66 47.53 
High 43 44.36 

> 4 Drinks/Day Low 6 52.45 -0.0086 (0.0413) 0.834 
Medium 4 55.20 
High 6 47.27 

' :i!':J1)'MY'J?EL.'S~•.' :!iAN:c11w~s2:,::.- ·:~ii<>~i : ·: ·:AD~ ::=: ': :: ···:: ·.::.· . . ): . 
····· · '(CurreiitJ>iOxm•by'-'Lifetime·Akohol ·:ffistocy.: \T~e 13-27) · .):>• · >': ·.· ···. > 

C~~'if>ioxm·····.···.c: ca .... :::
0
.otry -~~'In. :rr.:• .: : ·::~~~ ·:, . : ·.-)::?::· ::.: .: ' . ·}::::::<::; :;:::::·::A.dj~ed 

·sirafum .... J.t<r ···:Dioxin /M•W ii · ;_ .·:.M:~a: , .. · · 

0 Drink-years Low 18 40.94 
Medium 14 38.81 
High 26 41.56 

> 0-40 Drink-years Low 206 45.50 
Medium 199 42.51 
High 180 40.12 

>40 Drink-years Low 66 43.81 
Medium 74 42.59 
High 68 40.20 

I-2-51 

. :··. 

· ~t.~:~~~!!~!r 1.o~:::-(~~:i~r~·+ _ 1~ 
"· 11J1:~B. ···· :;:n:

1
:_1:;:;·

1
::·: ,;~~~~:r=. jr_;,,_. 

-0.0029 (0.0171) 0.867 

-0.0313 (0.0070) <0.001 

-0.0091 (0.0103) 0.378 



Table 1-2-18. (Continued) 
Interaction Table for HDL Cholesterol (mg/ di) 

(Continuous) 

·········•·=·,···:::j,,.,·.:·•·····=·:~• •. ,,.,: •. •.:•: .1:~j1:1:1.;:.:11~r:~•~r~~~!~=~%~~~~~~~~· .... ::••••::.:.:·:····;:;'.·•~,:i;: .. :; •. , .. =:•.•··•·•·:•· •. ; 

.:
=·,= .. •.\,::e~.•,•.,•, .. ·=,·.= .. ·.t.'.n···· t :,···=m·•.• .. ·.·,·.·,· .. •,.~ .• ,• ... ':oxm·'.,: : .. ,' ... • .. =.: ... ··,•, .. :.'.,:. •,~ ·.·•.=.•.:c::·:·ca=·'.~i:.·•~.::e.::;;n'rt:~.· ... ·· .. ·.··.·.·.'······=~.==.;.•=.•• .... ;.'······.= .•. =.,='.:.•m.··:•.=•.• ... ·.=•=,•.:.= .. ·.•·.ary,:.=:·•.······.,:=.•.:·'···.· StatJSt,:····.•.·.·,·····.•=.•:=· ..•. :.•,.· .. =;=····,•~'.;,',;=·•,:·.d,;.·,·.,.• •• ~.·~; .. ;i,·.·····.F~,•. :. ::,•.,~:.•·.:.•~.:.:,;•.::.·,·····.:=···· ... '•' .. =•.i···'······.'.:;·········.i.,! ... =.•,·, •. •· .. =•. ·•=•~a,~y~~·,R.J~,,:,:r,of·=f.o&z••(B~f~i~?-~: t•··· ·~) '.•= ···:::····,· / UA:&: • a ~l.Qu;\J • :::; :·}~dj~ed :sJ~l>e•: ,• :< : : >< ;:: '. : ;, . 

..stnit~::u···· ::. : \: )Di~· > <n 'n'J '• ::M¢.m3:''}•·) /: :, (Std~ :Et.iyF:)~ · :• ::.=::·.; ·,.:,,•• % ~xaj~~: •!:=<.::: 
0-1 Drinks/Day Low 226 42.20 -0.0101 (0.0067) 0.133 

Medium 217 40.38 
High 225 39.70 

> 1-4 Drinks/Day Low 57 49.75 -0.0260 (0.0147) 0.077 
·Medium 66 47.54 
High 43 45.04 

> 4 Drinks/Day Low 6 53.77 -0.0111 (0.0409) 0.786 
Medium 4 57.70 
High 6 47.84 

•:•{\/ , ,.,,: ::::tf\·-f:: :j)MQDEL6! JiA.NcH::'100¢>.s:· : ': GIJRRENT)>Ip~,' : ',:,':~.m~n · .,:,: •••• :::;=:: ··::.:., :·:. ·. 
: :,':' ... ,,:. ,. :·. · '' (Qm-reiit~~~~~y~~~ilii~ :'.i\lc~~OL~ocy; :•=T~~l~)f3;rp }\= ''. = ,,, \ :: , . 

. · . C~t Dioxin c~tegory &~..ri~~~ · •·~:iJa1y~'R.~.•f.riikl.~g2(qµn-erit •Dioxin+,1) =·· 
":'.:::;·: _ .. -.. ::;.,. . ' . . · ..... '.· ·.-.·.. . ... ·.· ·/·:··: ::::::·.:> -:·.···. : ·.·.·-:.:·.·.·.-.-.:.· =<::::::·:·::: :::::·. : .•.. ,· ·=· ... - :·:-:,.. .. .. ... /· ·:;·..:" · .•. :-::.·.::;:·::/;::;::::_:· ·.·· .. · :·· ::·" 

"::::: : ·::;; '. . . . . : .... : ::'. '.'.'.( .. ,•,Di:Cum. · ·.~o·.•·."oon' ~ ~ .• ,(.·.·····,.·· j . , •. ::=;,,(.·.·.· /.'.•.=• :.· .• ',A.•,•.,· .• ,·,· ··M'.~ji!~,.·,·=,·.·····.' )') ' :.:'·=·····,,:.··.=,: ·,,· .... =•·,·.·,i=A='···,·.=·(·a.•s·.•=. =·.~t'~.•a• .... ···.··.·'·, .. '····,'.=•,:Eed.·····.• .. ·rro·.·.=•.=:···.·.s.:,,•·.· ... •.o.••:.'):pe·d'·''''.'·,•:.:·,·.,·.'·:,.:· :.·,·.·.•,•.,=,·.,·'·=·,•·,,•, ·. •,= •. :,•.·=. · .•. ·.·.,·.• .. :,• .. •.·,·.•,=, ·,•.·,·,·.·.·.•.·,·.•.:.,'·.·,',•:··',·.·.,·.· •. . ':,:::-=::::::. :'::,:,\,,,,..,.,. .:::, ,,: • '· ··&L""···~··,:.,,,,,.•.·,: ... ••.'.·.·.•.•.• .•r.t ... •·.=.•.•.·.•.· : : · = , •.=n .. · = •.•.::. :.·.=.' .· ... .•'~·· ····.·,M. ·.,:.',31.' ... u ... e.\ .. •.·.·:.=•· :c:::. ~L1-a~UIU _ ::-:;; ": · ::.:::~ .-.· ·.·.·-:······.· __ r :.:: ___ - -_ - }\ . . :::· 

0 Drink-years Low 18 
Medium 14 
High 26 

> 0-40 Drink-years Low 205 
Medium 199 
High 180 

>40 Drink-years Low 66 
Medium 74 
High 68 

39.64 
38.21 
42.10 

44.55 
42.26 
40.67 

42.77 
42.13 
40.72 

I-2-52 

0.0063 (0.0171) 0.713 

-0.0228 (0.0073) 0.002 

-0.0006 (0.0103) 0.952 



Table 1-2-18. (Continued) 
Interaction Table for HDL Cholesterol (mg/dl) 

(Continuous) 

::~;;k}:M,O~Et 6.; ·.RAN:cii~)IANt)sc:~: · =CQRl~IBNI>Dillm~t:·::~:.:ttWJUSi:ED? :': ::::'.;'.; :.:);;::· ·: .·.·.·-:-
. · · · . ·· L <c~eD.t I>ioXiirb}i-;Ii~~ng . cberiii~ :EXP<>srire: :T.;li>1e·:13-21p · > . 

.. cuirentDipxin ·~~egoryS~~ i§~cs : ,· .~~Y~~·~~nltS, ·f'" Lo.£ (C$entDioxin+ p 
. ·. -. .· ' : . -. . . . - ~ :: ; ·. ·:·:::: -:··. ·... . . 

·· ····:c· ·· ··. t .....•...•......... · .. · .... ...... =.:A. il~Usted.· .. · : .... · .. ;; =Adi~ed. sk>ri...· .. · .. · ...• : :_ UJ':l:'eD -.s " r~ 
.. j~-- :7::- ::::;::._:-: • Meari:3 

.::::::..:-:{::: (StdJErro~)~::\ 

;: - · '· · :_.:: 

·Stktwn:. 
No Low 143 44.80 -0.0315 (0.0096) 0.001 

Medium 114 41.54 
High 57 39.13 

Yes Low 146 42.74 -0.0053 (0.0070) 0.446 . 
Medium 173 42.22 
High 217 41.17 

a Transformed from natural logarithm scale. 

b Difference of means after transformation to original scale; confidence interval on difference of means not 
presented because analysis was performed on natural logarithm scale. 

c P-value is based on difference of means on natural logarithm scale. 

d Slope and standard error based on natural logarithm of HDL cholesterol versus log2 dioxin. 

Note: RH = Ranch Hand. 
Model 3: Comparison: Current Dioxin :S 10 ppt. 

Background (Ranch Hand): Current Dioxin s; 10 ppt. 
Low (Ranch Hand) : Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin :S 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 

Model 4: Low = :S8.1 ppt; Medium= >8.1-20.5 ppt; High= >20.5 ppt. 
Models 5 and 6: Low = :S46 ppq; Medium= >46-128 ppq; High = > 128 ppq. 
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Table 1-2-19. 
Interaction Table for HDL Cholesterol 

(Discrete) 

:i\::=i .. ' ~~~o~¥£}: ::~°'~~:~~t~~:~~~~~~f.1!~~Y- ~~SJ:ED ::. ,; 
· ···· ·::: ::. · ·· · ·peiceiit< ., . .Adj~eti•:J,laativ~ •liisk 

Stratum Dio,(j1LCategocy •. :/ n · LOw : ?.(95:% C.L)8
: ·:,::P.:.V~~-:, 

0 Drink-years Comparison 53 20.8 

Background RH 20 15.0 0.87 (0.21 ,3.57) 0.849 
Low RH 15 13.3 0.65 (0.12,3.35) 0.603 
High RH 23 13.0 0.55 (0.14,2.24) 0.405 
Low plus High RH 38 13.2 0.59 (0.18,1.88) 0.370 

> 0-40 Drink-years Comparison 690 8.8 

Background RH 255 9.0 1.18 (0.71,1.97) 0:514 
Low RH 168 10.1 1.09 (0.62,1.95) 0.758 
High RH 162 14.2 1.53 (0.91,2.58) 0.111 
Low plus High RH 330 12. l 1.31 (0.85,2.01) 0.223 

> 40 Drink-years Comparison 273 5. 1 

Background RH 83 12.0 3.05 (1.28,7.28) 0.012 
Low RH 64 4.7 0.96 (0.26,3 .55) 0.956 
High RH 61 8.2 1.51 (0.51,4.48) 0.460 
Low plus High RH 125 6.4 1.24 (0.50,3.08) 0.645 

···•:.-•:••••-.. _,., ....... •·:·•••-••:.:::·••:.··· ·•·••::•••:·· •• : ~~- ~~£~~::~~reiini~:~=:~l1e.••·~j:_,,, .. ,.:_····:····•:?••1•:••:•i:ii••····::.::•.···:· ··:;.; 

0 Drink-years Low 
Medium 
High 

>0-40 Drink-years Low 
Medium 
High 

> 40 Drink-years Low 
Medium 
High 

17 
18 
23 

202 
194 
189 

66 
73 
69 

11.8 
16.7 
13.0 

8.9 
9.3 

14.3 

10.6 
8.2 
7.2 

I-2-"54 

1.06 (0.66,1.69) 0.808 

1.13 (0.95, 1.35) 0.159 

0. 76 (0.54, 1.08) 0.131 



. < 

Table 1-2-19. (Continued) 
Interaction Table for HDL Cholesterol 

(Discrete) 

· :current :nioxw :¢ategorY:'·*1'~"1i;~ : staiisties ·.:..-:·;· · ~al~ R~tsfor .!&g; ·(c~~i Dio~ + 1) 

··• · .I¢krent.\:f-:; :: :::: < Pereent::··· f Adj~d:IR.tililtive.Risk>· 
··~ ')Dioxin ··(/'' . D•,,. Lo;. •\ .::· .. , .:::.?·(9?%::~I~)b . . ..• , ,. p-yal~e' ) 

0 Drink-years Low 
Medium 
High 

>0-40 Drink-years Low 
Medium 
High 

> 40 Drink-years Low 
Medium 
High 

18 
14 
26 

206 
199 
180 

66 
74 
68 

16.7 
14.3 
11.5 

8.7 
9.0 

15.0 

10.6 
6.8 
8.8 

Cutrent :Di6Xi~ :grtegocy. ~ ~~tist~ 
.-:::;:::. 

Stratum 

0 Drink-years 

.. .:-: Cnrr.ent . ,., 
.iDioxfu : .. 

Low 
Medium 
High 

> 0-40 Drink-years Low 
Medium 
High 

> 40 Drink-years Low 
Medium 
High 

/ o;.:};dJirt 
D < \\1,o:J, 

18 16.7 
14 14.3 
26 11.5 

205 8.8 
199 9.0 
180 15.0 

66 10.6 
74 6.8 
68 8.8 

1.07 (0.71,1.62) 0.740 

1.25 (1.06,1.47) 0.008 

0.84 (0.64, 1.11) 0.225 

A~ly~·:RdriliS fot ~.(Corre.it ·Di9~ + 1) 
.... .... '·:-····· - ... ·· ' . . .. . .. 

.'::·Atti~ =ii~ti..:~.~k. : ·· r , · r:::, 
·,·· . i ~~s~:: <:-!·>:~ .:::: .. ·.· .... ::: .. .iY~~~ : 

0.98 (0.65,1.47) 0.911 

1.10 (0.93,1.31) 0.275 

0.77 (0.59,1.01) 0.062 

a Relative risk and confidence interval relative to Comparisons. 

b Relative risk for a twofold increase in current dioxin. 

Note: Model 3: RH = Ranch Hand. 
Comparison: Current Dioxin :S: 10 ppt. 
Background (Ranch Hand): Current Dioxin ::S: 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ::s: 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 

Model 4: Low = ::S:8.l ppt; Medium = >8.1-20.5 ppt; High= >20.5 ppt. 
Models 5 and 6: Low = ::S:46 ppq; Medium = >46-128 ppq; High = > 128 ppq. 
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Table 1-2-20. 
Interaction Table for Cholesterol-HDL Ratio 

(Continuous) 

:: >.:}: :Ifilti~t:Dfoiin•:c~t~~rj. : sriffiwaey,•:shltilii~'>>·!>:::;.• .r .•...•..•. : ..•. ·.•.··.~.f .. ·.;··.:.::.••.·~y .. :.s.: .~.: . ·~~. ·.:.• :.: .. ··.ts.: •. •.•·•.·.f of: .~ ..... ·. :········1··.·.: .• (Iiii.·· .. : :··.;i~ .•.. : .. • ... • •. ·.:·».: ..• :fo .•..•...• ~·.in· ·· ·.·.) .•...•• <:.>< 
·.··.:··.JL.· •. :; .. ~:;;um;::;:.:: •.. ·.:.••.•·.·.· ...•.••. :; •. ., : .. · :[ j:m :::·.·i!if .· ::.:: !.-! .: .• :· .•....•. • .. • .. i.:.·· .. !.·.·.• .. ; ••. •.·.· .. A ... •· .. : .. •.:.·.M·~jean:~eai.d·············;;:;:;::·;· ·.i.;:.: : ·•· ~U4" ?/J)i9i)fr. :::: ,(: :• .. h:f:: ... ··.·.· .. > .. · ·::•!·:1:1~~i&l.t~ :< r'.> ·.: .... : a&~~e . : .. :.·•: 
0-1 Drinks/Day Low 

Medium 
High 

> 1-4 Drinks/Day Low 
Medium 
High 

> 4 Drinks/Day Low 
Medium 
High 

128 
130 
134 

39 
27 
27 

2 
4 
2 

5.25 
5.22 
5.23 

4.68 
4.98 
4.91 

0.0049 (0.0117) 0.672 

0..0477 (0.0257) 0 .064 

0.1874 (0.1051) 0.075 

. •d:b)\MOPEJj '~'.. :'··~q~:~§..::~:col\f?~$(S)~g~Y.; :p19~·:£A~$()RY .: :: ·.~~ ·•:·: :: 
\ ,. ·· · :::·:• · . ::.: . ? •.. ::<.:: <DW.XiJi.:C~i:j~ii.;;;_,~:'.'f~#:'t.fa\Jc9~or¥se: :.'fable ·13,:;.~" ;: : ·· ·· ··· 

:·Sri-WU•\(:? .:• :-;J)i~1iri••t%it~~!Y; : .••... :::. .... ::y.J•·.:r: :: M&.ra~ .. :::t ::.: .. :: ..• : ·: (95.o/dCm); ·•·· ········ •. ···•· .• ~~~~~~~· · ::• 

0-1 Drinks/Day Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

> 1-4 Drinks/Day Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

> 4 Drinks/Day Comparison . 

Background RH 
Low RH 
High RH 
Low plus High RH 

808 

281 
192 
205 
397 

175 

73 
55 
39 
94 

35 

9 
3 
5 
8 

5.15 

5.09 
5.17 
5.36 
5.27 

4.78 

4.89 
4.85 
4.60 
4.75 

4.72 

4.98 
3.39 
5.07 
4.36 
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-0.06 --
0.02 -
0.20 --
0.11 --

0.12 -
0.08 -­

-0 .17 --
-0.03 --

0.26 -­
-1.33 --
0.34 -­

-0.37 --

0.511 
0.860 
0.078 
0.198 

0.524 
0.710 
0.443 
0.857 

0.597 
0.042 
0.591 
0.449 



Table 1-2-20. (Continued) 
Interaction Table for Cholesterol-HDL Ratio 

(Continuous) 

• !:~Un:ent,Di()Xin ·~egocy ·suDi~.·$~i~ •·.· .. ·.·· :::·.-. . ...... :::·:. ···•.·.·.···;···· . .. ·:: .. ·-- -.·.·.·.·.:· ... ·-:·::· 

··· ·······: :.c~.ent • .. ,,. : · \(A·······.······M·a .. ~.~.~a.· Ska.tum) • · }DiO:ilii ·· h: ·:·· )\ ~ 

No 

Yes 

Low 
Medium 
High 

Low 
Medium 
High 

148 4.60 
109 5.00 
60 5.51 

139 5.08 
181 5.04 
225 5.34 

. ·~.·.·.·.~.: ... ··.·.y···.·<djs~.:.Ptd.:.;.r_1····· .. :.;.}.'_t".•.·01r~··.•.:bor.!.• .. •. ~ (~F~·~~~ + l) 
Lil , : ~Value\ 

0.0498 (0.0121) <0.001 

0.0178 (0.0084) 0.033 

}y'.i!il: .. :.·· ·. ::• •/d):MODELS: :~S!f··~~·~ ~~:mQXIN\ ·:A))~! ::::·.-· ,\•' ••'. · 
•·•····: .: .. y,.·•.••' ···•• ·· (~~tJ:).i~Xiri;..l)..Y--:~e: :•Tabl~ . Q.,;29) .•. / ::: •... : · ··'· • .. •::· ······· ·. 

· ::Chrient niOXiD ·caiegocy suDuilai)r·stitiitlcs ···· : Ariai~~:.~~t5'.-r~i: ·iog2 . .ic~·.j)if:t~·+ ··*) 

•. s:l.:.-M ·:~· ·, ,.· .. :: ... • .. ··•.· ...•. ·.•.!.:.·.: .. •·.! •.. ·.•.:.: ..•. u.· .•. : .. ! ... ::.·.:.: .. D·.Current.· ·IO~· .Xl::··:n···:·· .. ::. .·:: .•:·:.· ... ·.·.····D·····.·.·.·.·.·.·.: ... • .. •.···.:.: .•. ·.··: ...••.. :.·,····.•·.··.··.:.·.·.·.A··.·.: ... ··.••.:Maj~~ .. ·.·....•.... '.'" '.A~j~~· SIJ~}·· .. J.:r: :. .,:; -'>: .. ; . 
u.ao:uus .~ < .. .;(~>Error)b, :? · :•. PfK~ : .. ··· 
Bom~1942 Low 101 4.60 0.0335 (0.0082) <0.001 

Medium 94 5.21 
High 160 5.27 

Bom<1942 Low 191 4 .68 0.0464 (0.0083) <0.001 
Medium 198 5.00 
High 118 5.70 

1-2-57 



Table 1-2-20. (Continued) 
Interaction Table for Cholesterol-HDL Ratio 

(Continuous) 

. ·.·.. '~~ n:tDio:;._••~-·-t·· .. ,r ... •,~i 0r· .•. ·.···=M~_l,=ean:·_~.0$_ •• , .•. .1,~<y.dSt;~.•.•• ...... ~_·_:_·· ...•. ~ .... ·.,·:·:··:E·)_.·_; _•_:_·Ulk.·;.s_•·,•. ·.ror_ tl .. ·.-.-.i~·<~lll~;~ .1f 
Stratum}{ 'AAA& :··:· n . }/ .=·:: ~ '"'" J 1:: P-v~~~ \.· 
No Low 143 4 .96 0.0300 (0.0091) 0.001 

Medium 116 5.32 
High 58 5.64 

Yes Low 148 5.36 -0.0015 (0.0068) 0.825 
Medium 176 5.32 
High 220 5.31 

a Transformed from natural logarithm scale. 

b Slope and standard error based on natural logarithm of cholesterol-HDL ratio versus log2 dioxin. 

c Difference of means after transformation to original scale; confidence interval on difference of means not 
presented because analysis was performed on natural logarithm scale. 

d P-value is based on difference of means on natural iogarithm scale. 

--: Adjusted mean not presented due to sparse cell siz.es. 

Note: Model 2: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
Model 3: RH =Ranch Hand. 

Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand) : Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 

Model 4: Low = ~8. 1 ppt; Medium= >8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = ~46 ppq; Medium = >46-128 ppq; High = > 128 ppq. 
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Table 1-2-21. 
Interaction Table for Triglycerides (mg/di) 

(Continuous) 

'1*itiaFDioxie CateiorYtS11mmary Statisµ~_J:.,_-::rn ·\,_. 
. ·.· ··.- .... _.. -· :·;··--.-.-.·-. 

-- ·-· =·•---·---->--• •. _.--- Adj~ecl ::H:: 
Stratum : ... -·-·----- _Initial:Dio:dlJ/ _)_ . . :=n :Mean~ >:>-· 

Officer Low 77 127.30 
Medium 33 159.67 
High 1 220.73 

Enlisted F1yer Low 36 125.79 
Medium 43 129.71 
High 31 144.96 

Enlisted Low 60 131.79 
Grouedcrew Medium 94 143.46 

High . 140 138.41 

. f:<>~{~>:f::/•' . 
.. :):··;:;: :-;-.. _...;: ··· 
:.· .. ·.·· ·"·'.··:·.: ··:::. 

·.-:--· 

. .AnaJysiS•-:R-esuit.s tor .Log2 _(Initial Droxm) 
:--·-.-:·-/-'.'- .. :-. 

Adjusted\SfoPe. < . . -_ 
(~d.:.Jt.tro:r)b < ::=P±Ya111.~ :. 

0.2639 (0.0934) 0.005 

0.0716 (0.0503) 0.155 

0 .0178 (0.0245) 0.469 

,_ :.:/ .. -{:·: .. __ · b)MODEIJ~~ -~CH.-~j( - -{j~J>.J.§~-- ;wruSf'.Eli.\fo'} __ ,::: <--
,. - -·=······==- -,,,. ''- - - .:_·i !<~~ .Dio'Xin;;;f:iif~~ati9~:::.J'abl~ :!?.t3!>Y- -•'' ' :=-< ::.:>< •--

Officer 

Enlisted F1yer 

Enlisted 
Grouedcrew 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

189 
140 
14 

31 
57 
62 

70 
101 
220 

116.71 
135.54 
198.36 

122.25 
115.07 
148.05 

116.53 
127.70 
145.53 
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WysiS1i~~!toilbjg2::,(CwTI;~ :Di6~riI+ i:-1.) 
Adj~~:_$~ --- - ·-·:=--.,_-- --

(Std;'~o.r) --:;:t::;:=:= -_ -- piv~ue 

0.1509 (0.0374) <0.001 

0.1003 (0.0373) 0.007 

0 .0485 (0.0180) 0.007 



Officer, 0 Drink-
years 

Officer, >0-40 
Drink-years 

Officer, >40 
Drink-years 

Enlisted Flyer, 0 
Drink-years 

Enlisted Flyer, 

Table 1-2-21. (Continued) 
Interaction Table for Triglycerides (mg/di) 

(Continuous) 

Low 7 120.13 0.1498 (0.1483) 
Medium 5 95.93 
High 2 278.09 

Low 136 107.28 0.2312 (0.0345) 
Medium 89 143.76 
High 10 312.21 

Low 43 108.39 0.1146 (0.0441) 
Medium 40 138.60 
High 7 271.87 

Low 1 59.78 0.2827 (0.0928) 
Medium 5 125.92 
High 7 190.26 

Low 25 125.02 0.0907 (0.0409) 
> 0-40 Drink-years Medium 36 121.21 

High 28 149.58 

Enlisted Flyer, Low 6 72.68 0.2119 (0.0619) 
> 40 Drink-years Medium 14 103.47 

High 24 153.79 

Enlisted Low 10 111.25 0.1043 (0.0449) 
Groundcrew, 0 Medium 4 112.46 
Drink-years High 18 173.64 

Enlisted Low 45 111.04 0.0695 (0.0199) 
Groundcrew, Medium 76 124.69 
> 0-40 Drink-years High 146 147.41 

Enlisted Low 17 121.11 0.0626 (0.0307) 
Groundcrew, >40 Medium 21 131.54 
Drink-years High 42 160.74 
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0.313 

<0.001 

0.009 

0.002 

0.027 

<0.001 

0.020 

<0.001 

0.042 



Table 1-2-21. (Continued) 
Interaction Table for Triglycerides (mg/di) 

(Continuous) 

.:-~llrfent •·D.ihxinf&;try•'~~:::~:;~Jt~--
:straffiffi+ :_.it >• · Dfoim : ·· · · · · <n • · <> !deana 
Officer, 0 Drink- Low 7 149.68 -0.0084 (0.1179) 0.943 
years Medium 5 94.27 

High 2 198.65 

Officer, >0-40 Low 136 129.28 0.1020 (0.0291) <0.001 
Drink-years Medium 89 142.78 

High 10 183.89 

Officer, > 40 Low 43 133.14 0.0268 (0.0361) 0.458 
Drink-years Medium 40 145.99 

High 7 197.95 

Enlisted Flyer, 0 Low 1 123.22 0.0898 (0.0770) 0.244 
Drink-years Medium 5 146.97 

High 7 157.83 

Enlisted Flyer, Low 24 137.44 0.0327 (0.0387) 0.398 
> 0-40 Drink-years · Medium 36 133.89 

High 28 132.09 

Enlisted Flyer, Low 6 93.55 0.0980 (0.0512) 0.056 
> 40 Drink-years Medium 14 116.53 

High 24 139.40 

Enlisted Low 10 144.75 0.0375 (0.0371) 0.312 
Groundcrew, 0 Medium 4 149.23 
Drink-years High 18 161.05 

Enlisted Low 45 125.74 0.0104 (0.0164) 0.527 
Groundcrew, Medium 76 133.42 
>0-40 Drink-years High 146 136.93 

Enlisted Low 17 134.80 0.0075 (0.0255) 0.769 
Groundcrew, >40 Medium 21 140.83 
Drink-years High 42 145.14 

a Transformed from narural logarithm scale. 

b Slope and standard error based on narural logarithm of triglycerides versus log2 dioxin. 

Note: RH = Ranch Hand. 
Model 2: Low = 39-98 ppt; Medium= >98-232 ppt; High = >232 ppt. 

. Models 5 and 6: Low = ~46 ppq; Medium = >46-128 ppq; High = > 128 ppq. 
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Table 1-2-22. 
Interaction Table for Creatine Kinase (U/L) 

(Continuous) 

·.::::~. :·;]:· > ; .:.::·: ·:'ffitt::{:•':i)~C>l?~itt! ,::~91J:~~.X~~·:.RQ~~?W:~::· ; : ~$1$D •·.• ............. . 
• .: '\.-:' .. :H )f' ·····:· .•.. ,\' :.( ·:' ((;toliP:.~y;;;Raee.~ :?Tabl~ .13.;;.33)" {:/'t :;:f: •••.. •· ., •. , 

·······.,.: .. ......... :::::?:· ·;:/ ..... '(:>..=: ... ·.·· ···:.::f·: ... ·· :./\:.=.• .. = .... : ..... :::: ... ..... i>iffei!J~Jeor .·.:J ... . : ·'.·:· ·.;. L/~: ·. :::::::::. :--:· ·: ·:·:·=·:·:·«:. • •· • • ·-:·:· :;:; ~;;:;:::::=:::::: :::{~~{;: ... :.:::::::_:;:-·<:ii::i -::::.::::: .-:·=··-·.·.· - · · ·:·: :·:: =·: :··· · .-: :·:···>:::::: ::::··;:'.;:-::== •··• 

.. s!ai~••'.:·•::1:•:::•• ···~~!0~!!!•!'•·••••· . :·····:•:••,:•!•::·~~~···•!:•: ... ·•.•····:::;;; ''•· .. ·· :·.;•:~ j.•••.•:: I:: ....• ,.•••l··~~~~.··:'. ..•• ·::·::·:··~af;:~c~t··•:•·::: .:•:•.:::.·~.~vai,uec 
Black All Ranch Hand SI 191.16 -72.90- 0.001 

Comparison 70 264.06 

Non-Black All Ranch Hand 866 125.33 1.44- 0.621 
Comparison 1,162 123.89 

Black Officer Ranch Hand 7 178.12 -70.20-- 0.253 
Comparison 6 248.33 

Enlisted Flyer Ranch Hand 9 129.17 -120.56-- 0.003 
Comparison 15 249.73 

Enlisted Ranch Hand 35 213.91 -55.98-- 0.048 
Groundcrew Comparison 49 269.90 

Non-Black Officer Ranch Hand 350 129.22 4.20-- 0.367 
Comparison 481 125.02 

Enlisted Flyer Ranch Hand 147 119.72 -2.44-- 0.728 
Comparison 180 122.17 

Enlisted Ranch Hand 369 123.53 0.59-- 0.894 
Groundcrew Comparison 501 122.94 

I-2-62 



Table 1-2-22. (Continued) 
Interaction Table for Creatine Kinase (U/L) 

(Continuous) 

:-:·: 

•b) MODEL3! \ RANCH:HANDS\ANDCOMPARISONS 'BY'D10XJN:.CATEGORY .....:... ADlUSTED ··· 
·· \ · -<·::}:·(DiO~' Categ&y-'byiRa& aiid.:Lifetim~\41&,1101:~~ Tib1eiril.33f ::: :(. .. .. : . . . 

Stratum 

Black, 0 
Drink-years 

Black, > 0-40 
Drink-years 

Black, >40 
Drink-years 

Non-Black, 0 
Drink-years 

Non-Black, 
> 0-40 Drink­
years 

Non-Black, 
>40 Drink­
years 

Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

:rt 
·.·.:-:·:···· 

;::? ·:::::: :={< -\~~r 

Adjusted 
.. n ·· .... -::(Mean~ 

5 

2 
1 
2 
3 

38 

11 
11 
6 

17 

9 

2 
8 
4 

12 

48 

18 
14 
22 
36 

658 

247 
158 
158 
316 

267 

82 
59 
59 

118 

263.75 

262.51 
73.78 

134.97 
110.36 

286.59 

185.37 
185.66 
177.91 
182.88 

225.35 

112.14 
275.59 
334.50 
293.97 

121.79 

104.67 
126.43 
154.21 
142.74 

123.94 

125.36 
125.99 
124.17 
125.08 

116.06 

122.35 
109.81 
118.77 
114.20 

.. ': ffi.!r.ef~~ of:•Adj~ . :· -: . 
. . : M~_-_yvs>Com_ pansob • ns·:·. .·.·. ·. ·•:::· · 
.. . ... . . . /(95%. c~I~) .. . ' : .pi.va1ue~ 

-1.24 --
-189.97 --
-128.78 -
-153.39 -

-101.22 -
-100.93 --
-108.68 --
-103.71 --

-113.21 --
50.24 -

109.15 -
68.62 -

-17.12 -
4.64 -

32.42 -
20.95 -

1.42 -
2.05 -
0.23 -
1.14 -

6.29-
-6.25 -
2.71 -

-1.86 -

0.991 
0.026 
0 .121 
o.02i · 

0.013 
0 .013 
0.034 
0.003 

0.081 
0.419 
0.199 
0 .240 

0 .291 
0.810 
0 .083 
0 .171 

0.773 
0.719 
0.969 
0.801 

0.423 
0.455 
0.761 
0 .779 

a Transformed from natural logarithm scale. 

b Difference of means after transformation to original scale; confidence interval on difference of means not 
presented because analysis was performed on natural logarithm scale. 

c P-value is based on difference of means on natural logarithm scale. 

Note: Model 3: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table 1-2-23. 
Interaction Table for Creatine Kinase 

(Discrete) 

: ..• , •.;u>n:::;fttt:;- • ;~) .:M:onl:v1: :::RANcu•HAM>s:·vsi••C:oi\iPARisoNs•,..;.. ADrosTEI> •. ,. 
::: ;::• • •. {,.:,.:. :: . :-:· :.::: {~~~~byf~~: ':;:~aJjii : !J"~)' : • : :;::,':/ : .. .. ·:·•'• .•. 

:. :; .. : .. :· .· .•: ... ' :>.· :.; •• ·::;:· : _;; . ::::<.:::::·::(:::::·>·:·:·:-:· :::::: . ,•• ·.· 
'QCfu.PationaF ·, · · · · · ·· ·.·.· ·. ·· · · ,. • · ' ' · · · · · · ' t Pt?fcerif , :' T • Adj~ Re}a~ive Risk •: .· .. ·. · · 

'•·s· ' tra' ·'' ..•... ,tum .. _,., .. ,,,''··.·.::::: '_'.·_··.·,.~.: .. ·_,•·, .·.· · .• .•·.'''c' ... · ,·.·.:...._·'"+• .. ·.·.~·o'ry' . ..... ·.·.· .. ', •. ·.•,· · 2\ : .. : •. ·.•:'G•.'.· .... •.··.".'ro··.:.··.·· ... •·_.·u.''.·_._.:.p····.· ··'··.· : :· .•. :: .. •. ,-,._ •.•. '._ .• ·n:./:·•.• ... · .• '.,.::.·:'-· ... '·.,·,· .. ,'.'. · · · ....... · · · · · · · · · · · · · ·· · ""'"'l:> ••• : ':)?'~< :·:.:: ,.,,.·.;• (95%C4:): ....... ···r':·Jf:Vfilue_ 
Non-B'lack All Ran.ch Hand 876 

Comparison 1,165 

Black All Ranch Hand 53 
Comparison 70 

12.6 
10.9 

39.6 
61.4 

1.17 (0.89,1.54) 

0.38 (0.18,0.80) 

0.258 

0.011 

-----------------------------------------------------------------------------------------------
Non-Black Officer Ranch Hand 354 13.6 1.30 (0.85, 1.97) 0.222 

Comparison 482 10.8 

Enlisted Flyer Ranch Hand 149 10.7 0.88 (0.45, 1. 73) 0.715 
Comparison 181 9.9 

Enlisted Ranch Hand 373 12.3 1.18 (0.79,1.75) 0.417 
Groundcrew Comparison 502 11.4 

Black Officer Ranch Hand 7 28.6 0.43 (0.17,1.04) 0 .062 
Comparison 6 50.0 

Enlisted Flyer Ranch Hand 10 20.0 0.29 (0.11 ,0.76) 0.012 
Comparison 15 73.3 

Enlisted Ranch Hand 36 47.2 0.39 (0.18,0.84) 0.017 
Groundcrew Comparison 49 59.2 

::.•:•1••:•:-•:t~···~~~~···3= •·•·:~.:~-~6m~1~~~~·:~~11t1i~;.011;~ :~.·~~········. 

Non-Black Comparison 973 10.6 

Background RH 347 12.1 1.26 (0.84, 1.88) 0.268 
Low RH 231 9.5 0.84 (0.51,1.38) 0.497 
High RH 239 15.1 1.42 (0.92,2.20) 0.117 
Low plus High RH 470 12.3 1.12 (0.78,1.59) 0.539 

Black Comparison 52 67.3 

Background RH 15 26.7 0.17 (0.Q5,0.67) 0.011 
Low RH 20 55.0 0.63 (0.21,1.93) 0.420 
High RH 12 33.3 0.20 (0.04,0.87) 0.032 
Low plus High RH 32 46.9 0.42 (0.16, 1.10) 0.077 
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0 Drink-years 

Table 1-2-23. (Continued) 
Interaction Table for Creatine Kinase 

(Discrete) 

Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

53 

20 
15 
24 
39 

15.l 

10.0 
13.3 
25.0 
20.5 

0.72 (0.13,4.09) 
1.27 (0.22,7.31) 
2.91 (0.75,11.32) 
2.13 (0.65 ,6.99) 

> 0-40 Drink-years Comparison 696 13.9 

> 40 Drink-years 

Background RH 
Low RH · 
High RH 
Low plus High RH 

Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

258 13.6 
169 10.7 
164 14.6 
333 12.6 

276 12.0 

84 10.7 
67 19.4 
63 15.9 

130 17.7 

a Relative risk and confidence interval relative to Comparisons. · 

1.08 (0.69, 1.68) 
0.65 (0.37,1.14) 
1.14 (0.67,1.93) 
0.86 (0.57,1.30) 

1.17 (0.51,2.69) 
1.42 (0.63,3.22) 
0.90 (0.37 ,2.19) 
1.15 (0.60,2.21) 

Note: Model 2: Low = 39-98 ppt; Medium = >98-232 ppt; High = >232 ppt. 
Model 3: RH = Ranch Hand. 

Comparison: Current Dioxin ::::;; IO ppt. 
Background (Ranch Hand): Current Dioxin ::::;; 10 ppt. 
Low (Ranch Hand): Current Dioxin >IO ppt, 10 ppt < Initial Dioxin ::::;; 143 ppt. 
High (Ranch Hand): Current Dioxin >IO ppt, Initial Dioxin > 143 ppt. 

1-2-65 

0.712 
0.789 
0.123 
0.214 

0.741 
0.136 
0.631 
0.482 

0.717 
0.397 
0.814 
0.678 



Table 1-2-24. 
Interaction Table for Serum Amylase 

(Discrete) 

::::::•··•· <' ,_• ,~~~•'P~9~'¢~~<lri:::~~·m~~l.4.=$~~~:,'. .')::nu: ·=•• =w:fSis··i~.~~:' r6i 'iZg •'=-ttm11a1 =l>ioXin> = , 

:::;::=:=· . :·::::· ,, : . . .......... =· ·'.iJiits' I . . . ,. •· , ,_,:_;:::.. , :::::::::::x·P == :\\?. '·=·=···.· ... '.·._:,·.·,;,:_,: ... •.•.•.·_,,·' .• ••,:,._A. ·,··.·,: ~,:_,·.·.=_.·',_ ... '~.=•.·_:~.'_,.··· ...• ·.·,·.·.·,· ... ,•.=_ ••. ·.·_, •. ·_,·,·;_:'•· ... =·_ .. ':.·.•.=,(:•_•:••.b:_.·,,•_ .. • ,:s•_ • . _ • . '._ •.• ,·.·_,01.·_·_R .•. ~_.' .. :,•,el·.·, ... · .. ativ\. · .• =::',_.=· ··,I·· ·.=_:~.-.·_.=· ·_.=··)·_·.·.·.··_,,; __ ,b··,:_,··_,·.' •. •_',·_·.·.·.llli:'·.=_:',··.•· .. ·,:_ .. =' ,···.•·.' ..... ·' ·.,k=··.·,':':·'·•,·.·.•.•.•_, ·,,:_.,•:_: •... ·.·.',',2 .. ,·: .··.••· ..•. ·,·,:· ·~···· .. =·.·_.:=v,· .•.... a···.· .• _lu._:·=e·.·.:_ ·.=_ ... =·_.··.'_.='·,·,,_·•.'_ .. ='_··.'···_.:; __ ,··.=·.· .. ·_,·.• .• ·.,.•:' .. :'· ·.:.•_ ..... . ~tJn'. ;=:;:=:=·~~ :·;-:.·!i:' •,,.. ,: ])~~~.;(•.p:::.·+ n .•••• ;:::·:1::';.-,~;,: 7 f<l : • • r : : • 

Bom~1942 Low 53 7.5 1.24 (0.65,2.37) 0.510 
Medium 69 0.0 
High 111 3.6 

Bom<1942 Low 118 8.5 0 .76 (0.47,1.23) 0.265 
Medium 98 7.1 
High 59 8.5 

•.· •. :•·=:: bJ:MQDEI£~% RAN'Gii llAN.Ds~~::po~-1;1.K(j{J$Q?4$ :Jl);':•=i>JQXIN:•¢.~':tE®ttY.\.,: ., .. ADJ:lJSmJ)\ ,, __ \~ 
, ,::m:u n <·=·< >> : ,,:::= :•=l:,.: Q'.,li~*..i.l!~#~oi~Y.2~~f.::tr~·~ ::)¥36)j:·: :: ... ·=. '=''<:<•:=: ·=·=··==· =,.:: rr:> · 

· ,,.. : : _, . , . · \.'.·; · ·· -;-' : .• :,/.. · \ :>:.:=. ,· ,_._.:•.< == ::I>eiceiiif · .. ·,=.·.···,··_ ..•. =.=.i_•.·.=:.=.=.=.·,;_-,=.•.• •• :.=A.=;·.·.=;·_,•.d.,: .• __ ,':!J,'··· ..•. '.ust .. ·.• .. -•... '= .. •.·=(9ed.:5····.····M.'j·:·~·····.,:,:_ih·~.·. : _•.·.:iti .. · ..••. '.v)._ .. b.:e:_,_:·_, • . '.•. _.'·.=·.··.=RiSk.•. ·_,,-·'. :_,=-, ·.·_,'.·_,', •...• =·, ... •.•.·_·.·.•••·.·.•,•,·.·.·.·.·.=,'.·.=.·.·.·_ .• :,._ •. ·.• .• :n-.. _.= .. ·:.· v·, .. ·.al· .. =.·_.n:_._=_•e·_·.•·.· ... =.·.··.,·.·.'.'.·:' . '.•' ·= stf:aµi[D );: , :=:j~ioxirfp~~~~cy {, ) n: \? '. :=,mg~ _::: .7r- '- r . '<. 

Non-Black Comparison 990 7.2 

Background RH 354 6.2 0.70 (0.42,1.16) 0.161 
Low RH 236 6.4 0.94 (0.52,1.68) 0.827 
High RH 246 2.4 0.44 (0.18, 1.05) 0.063 
Low plus High RH 482 4.4 0.71 (0.42,1.18) 0.186 

Black Comparison 53 20.8 

Background RH 15 20.0 0.81 (0.19,3.49) 0.781 
Low RH 21 14.3 0.52 (0.12,2.14) 0.361 
High RH 12 50.0 3.82 (0.98,14.95) 0.054 
Low plus High RH 33 27.3 1.25 (0.44,3.56) 0.671 

a Relative risk for a twofold increase in initial dioxin. 

b Relative risk and confidence interval relative to Comparisons . 

. Note: Model 2: Low = 39-98 ppt; Medium= >98-232 ppt; High = >232 ppt. 
Model 3: RH = Ranch Hand. 

Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt,. 10 ppt < Initial Dioiin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table 1-2-25. 
Interaction Table for Serological Evidence of Prior Hepatitis B Infection 

_,,. -a).i:·~QllE~i:·~:'.\RANCH:1IAND_ :_.~_;._•-_••.•.: .•.•... _._._._._:.-_:·1n_•··~-;-_ ;_.0:=~_ .• -. __ ::_-_.n•.•-_; ;_;,_ •• Cat)c_ .. ?o_-.···~-- : · ;ARISO ___ -_L_••_-y'.-_._ :~_: __ .. · ·~ ... "~T:iia~_·•_.•1_n_.e·_i_:1_,_ :1:~f!N __ ••~_' _8·- ·_:_)·····-·-•.,·•_c __ ,:.:.-__ •,~.:_·: .~.',-._ · .. -_ Ry• :• ··:•'. ••··~~sr&· 
:;:\:/\(:)/;2?t~::C<::/·t ·-· .. :-=··::·:;_. _- __ 1.P• ~ ~-.. .. ~;_ 'tJ .~ -_ :u _ ~~ __ - _ •• . :::.:.::::::=:-'.::· :::::::..:·:.·· :·.· 

Bom~1942 Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

Born<1942 Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

:::-:::. :· ~~;? (Percent 
.Ii: ::.: \ y~ 

448 

126 
84 

150 
234 

597 

241 
170 
103 
273 

13.4 

12.7 
9.5 

10.7 
10.3 

16.2 

7.9 
10.0 
16.5 
12.5 

'.l"' Adj~;f ::Relative iW-k : D -.r. ,. .. 
· : · > . ( (;5.% CJ~)a '· · : ?•, '••'i•: ::IBV31ue. 

1.26 (0.68,2.33) 
0.64 (0.29,1.41) 
0.65 (0.36,1.18) 
0.65 (0.39,1.07) 

0.56 (0.33,0.96) 
0.55 (0.32,0.97) 
0.65 (0.36,1.17) 
0.59 (0.39,0.92) 

0 .455 
0.264 
0.159 
0 .092 

0.034 
0.038 
0.148 
0.019 

. b}!'.~9.PE~~: ·RAN~~-·~4w~~~~~=o~~~~~~'~oo;;;:~::~~D . ~ 
~·i··:•;•i•·=:::_:.·••••••:,•• ·.·i:Xni-~:;:~•!:•.'.: •... :lii~--;-;.·:•::;···:~•••:::•:::;. ••::=•·•-~fiiii ··-•••::.:: ·:•:·;•;;::~*j~~~~l;: :~~l•••i.•.•• :::;;::••::;:~~:iie 
Officer Comparison 402 9. 7 

Background RH 
Low RH 
High RH 
Low plus High 

Enlisted Flyer Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

Enlisted Comparison 
Groundcrew 

Background RH 
Low RH 
High RH 
Low plus High RH 

233 
102 

9 
111 

172 

38 
55 
53 

108 

471 

96 
97 

191 
288 

6.4 
2.9 
0.0 
2.7 

19.8 

5.3 
10.9 
24.5 
17.6 

17.8 

18.8 
16.5 
10.5 
12.5 
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0.67 (0.36,1.25) 
0.25 (0.08,0.84) 

0.23 (0.07,0.76) 

0.26 (0.06,1.15) 
0.49 (0.19,1.26) 
1.19 (0.57 ,2.51) 
0.82 (0.44,1.54) 

1.08 (0.61 ,1.93) 
0.87 (0.48,1.57) 
0.54 (0.32,0.92) 
0.65 (0.42,1.00) 

. 0.205 
0.024 

0.016 

0.076 
0.139 
0.639 
0.536 

0.783 
0.635 
0 .023 
0.050 



Table 1-2-25. (Continued) 
Interaction Table for Serological Evidence of Prior Hepatitis B Infection 

Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Enlisted Flyer 

Enlisted 
Groundcrew 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

191 
139 
14 

30 
56 
60 

71 
97 

216 

190 
134 
20 

32 
55 
59 

74 
101 
209 

6.3 0.72 (0.41,1.23) 0.228 
4.3 
0.0 

3.3 1.73 (1.14,2.64) 0.011 
10.7 
23.3 

18.3 0.87 (0.72,1.06) 0.168 
16.5 
11.6 

6.8 
3.7 
0.0 

3.1 1.56 (l.09,2.24) 0 .016 
10.9 
23.7 

18.9 0.89 (0.75,1.04) 0.152 
13.9 
12.4 
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Table 1-2-25. (Continued) 
Interaction Table for Serological Evidence of Prior Hepatitis B Infection 

Cufuiit ::!?ioDri _· Ca~ocy_ •. ':_:_•·.•.: .=_:_;_ •• •.••_smn_ • . ·.·.·.·.'.r_,.·_, __ niafj,~~cs·'._ 
·>. ·.::::::·:·: • ' ~ .. ' ... 

Stratum · :;, , ::. ·-~= ·'··:::=:.!>= n .. : Jili!iltl;;:~ 
Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

190 
134 
20 

31 
55 
59 

74 
101 
209 

6.8 
3.7 
0 .0 

3.2 
10.9 
23.7 

18.9 
13.9 
12.4 

a Relative risk and confidence interval relative to Comparisons. 

b Relative risk for a twofold increase in current dioxin. 

0.85 (0.58,1.25) 0 .404 

1.55 (1.07 ,2.25) 0.021 

0.89 (0.75,1.05) 0.160 

Adjusted relative risk, confidence interval, and p-value not presented due to the sparse number of 
abnormalities. · 

Note: Model 3: RH = Ranch Hand. 
Comparison: CUrrent Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 

Model 4: Low = ~8. 1 ppt; Medium= >8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low= ~46 ppq; Medium = >46-128 ppq; High = > 128 ppq. 
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Bom?!:.1942 

Bom<1942 

Bom?!:.1942 

Bom<1942 

Table 1-2-26. 
Interaction Table for Antibodies for Hepatitis C 

All Ranch Hand 396 1.8 1.09 (0.40,2.96) 

All 

Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Comparison 559 1. 6 

Ranch Hand 556 
Comparison 721 

Ranch Hand 79 
Comparison 121 

Ranch Hand 38 
Comparison 58 

Ranch Hand 279 
Comparison 380 

Ranch Hand 288 
Comparison 381 

Ranch Hand 124 
Comparison 144 

Ranch Hand 144 
Comparison 196 
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0.2 
1.9 

2.5 
0.0 

0.0 
0.0 

1.8 
2.4 

0.4 
1.8 

0.0 
2.8 

0.0 
1.5 

0.09 (0.01,0.70) 

0.93 (0.30,2.87) 

0.18 (0.02,1.51) 

0.865 

0.021 

0.902 

0.114 



Table 1-2-26. (Continued) 
Interaction Table for Antibodies for Hepatitis C 

{:. ···: :\::' ?::) b)MODE1:r1: .RANCHHANDs.vs''.'.co.MP.AiusoNs<·::: ADJUSTED .. ;:····:·. ·:: . ::::,: 
L%:>.:: ::: ,. : :')':.i:'{Gn>uJ>"bys~.:~ &~~:·. Tabie?p-39) '·' .:.::: :: ::.: , 
•:· .... ·: ·. . ·.-.·: ··- •·· ::::: ·.:-··· . .. ·.···- .. ·. 

... :<::.::.::::. , ,·,·.•.·,•,()c¢upatic·' .' .. "'. :,.: .. :.;·P0·,··.·''··0·.:, ry. orull,.·,·. ·'' .·,•·.• .. ,'.•,:· .. ··:···.,··.·:·.•.··:•,: .. ,'·.·.•.,'·.,'.·,·.·:··:'.,•.·:.•.,.G·. · ·. =--.' ·.,···.··.·•.•.•u·•.· ... ·P·.•••.•.•.· .. ,'.·:·.····'• .. ,;·.·,• .. ,·.,:.·,·, f\f ,,?\.:,: Pment . :.i$..dj. · R~ve RiSk \ . . .. ·, ,, :Stratum , > '' cu.'= ... , :::::.:·,.:11\ /' :. ··''' : . Y¥~}: · .: · : :•!/:?<95% · <::''.)~)/ ( J,: ,, : ~Vii~~' 

No All Ranch Hand 352 1.1 1.12 (0.30,4.20) 0.871 
Comparison 473 1.1 

Yes All Ranch Hand 600 0.7 0.29 (0.10,0.86) 0.025 
C-Omparison 807 2.2 

No Officer Ranch Hand 239 1.3 1.02 (0.22,4.76) 0.978 
Comparison 285 1.8 

Enlisted Flyer Ranch Hand 27 0.0 
Comparison 58 0.0 

Enlisted Ranch Hand 86 1.2 
Ground crew Comparison 130 0.0 

Yes Officer Ranch Hand 128 0.0 
Comparison 217 0.9 

Enlisted Flyer Ranch Hand 135 0.0 
Comparison 144 2.8 

Enlisted Ranch Hand 337 1.2 0.41 (0.13,1.33) 0.139 
Groundcrew Comparison 446 2.7 

Adjusted relative risk, confidence interval, and p-value not presented due to the sparse number of 
abnormalities. 
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Table 1-2-27. 
Interaction Table for Stool Hemoccult 

::::· ·.·;·.·: ·:-:-· ···:-:-··:··-:··. 

·· ... (::<::: ·::~· {: /'': ;:~:;:·. 
·:;.-::.:::/~i:. \:(::::· 

: . a) M:onErii~ .:IiANcn=HAN»s ,vs: :comAR.iSoNs - ADJUsiiED " =· (/ ::=::::::: : ·., 

-"·· .: .. , .. ·· ·(Gfu~ttby.,Lifetiine ·Alcoh01 ·Histocy: :·.T1iJ>le' ·-t3.40)°: ·.· < ·.· · : ·. ·. :··· .. ·: 

.... ·= ·: :: .=· I ·· ·. , , '.::,,= ' : .. :_:_:.••.•: .. -.• ~- :._••••-.• ,:_•.•_•: __ ·.•cQcc.a•.••.·; t• ... "'°.11pa··' .m.v_ .• •.•.~ ... ~o .. · .. ; __ •. ,Dal,: .• .. ... : .• .•. ·.········.'.•U:_:·.•:_•_:_ •• _._:.· i\ ,::: ., ·>;:. · ·: .. : '': .IC'J;:· • -·~~y·'~-~-· ~\ff'· ·.•_._:,•·.·.·.A. : .=.:.·_: .. ru.:.::·.~_-,:.~_:'.:_·!9=R_'._ •.·.·s····.=.·.·~.·,· ·.·.·~.·-~, ••. :.:_•~.tiv, :.~·.·:.:. T:. ¢. =.•.·-~::_;:)1us_·.···· ···.'_ .. :.• .. -.~.--'.·_• .. =_._ ..•... •. k.•.:. •.• ... · ·. '_:_••. :.•.:_:_ •. -._:_-.•.•..•. : .•• , •. =.·····;··':• .. :·.•.,• .. ·.l.'.•.:.·,·_·v•.:_:·_··.~.:.•·_ •••... u··.·.•.·•·e·.···_·····.· $trat#n]::\,,/:. . _..,bv~" :::'= G~upii·:t/ • :n> ::c:: ... ~,.,. )\ " 7(, ~.... .... . . as 

0 Drink-years All Ranch Hand 57 1.8 0.64 (0.06,7.26) 0.718 

> 0-40 Drink-years All 

>40 Drink-years All 

0 Drink-years Officer 

Enlisted Flrer 

Enlisted 
Groundcrew 

> 0-40 Drink-years Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

> 40 Drink-years Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Comparison 67 3.0 

Ranch Hand 606 
Comparison 806 

Ranch Hand 213 
Comparison 308 

Ranch Hand 13 
C?mparison 22 

Ranch Hand 13 
Comparison 11 

Ranch Hand 31 
Comparison 34 

Ranch Hand 245 
Comparison 324 

Ranch Hand 91 
Comparison 117 

Ranch Hand 270 
Comparison 365 

Ranch Hand 90 
Comparison 124 

Ranch Hand 42 
Comparison 63 

Ranch Hand 81 
Comparison 121 

1.7 
2.1 

5.2 
1.3 

0.0 
0.0 

0.0 
0.0 

3.2 
5.9 

2.0 
1.5 

0.0 
1.7 

1.9 
2.7 

4.4 
2.4 

0.0 
0.0 

8.6 
0.8 

0.82 (0.38,1.80) 0.625 

4.40 (1.39,13.94) 0.012 

0.74 (0.06,8.75) 0.811 

0.84 (0.27,2.65) 0.770 

0.94 (0.36,2.40) 0.890 

4.75 (1.21,18.73) 0.026 

5.27 (1.37,20.27) 0.015 

Adjusted relative risk, confidence interval, and p-value not presented due to the sparse number of 
abnormalities. 
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Table 1-2-28. 
Interaction Table for Prealbumin (mg/di) 

(Continuous) 

.:>:::: :.•2 >: ~)•MODEL i:; •··~o!f:iiANDSVS~':COMPARISONS r·· ADfuSTED. · .. ,.): 
_:;:·:.=-:::::'.:: .. · .. -<::;:~)~:~:: .. ::·· .. (~ron~Y~ AlcohoJ :'.ase~· T~le 13-41) ·::= .· ··<:~::~::.:: .... ::;:;~:'..:::. ;: :.· .... :::=:.:=:>:: .;.·. · 

· ... : ..... :·:······::: .. : : ... Diff-erenclht:::> • :\.: . 

.n.
: .. ;-:: <:::::/:_._:'.A····::.• ... ·_::: .. •Mfljusteean·. ::: .• :.-~ •. ·_d< ___ :._•,;:_.·.· \Ad~9-·····-~_·. m_. · ·cM .. :·.,.:.= .. ea··.·_·)·~@: · ·.·•·'•.•.:: .·: · 

.r·=· , w a •=,= ..•. ··(.~Vahle 

0-1 Drinks/Day All Ranch Hand 719 27.49 -0.11 (-0.53,0.31) 0.622 
Comparison 980 27.60 

> 1-4 Drinks/Day All Ranch Hand 181 28.89 0.37 (-0.50,1.23) 0.407 
Comparison 213 28.53 

>4 Drinks/Day All Ranch Hand 17 28.97 1.42 (-1.06,3.90) 0.262 
Comparison 39 27.55 

0-1 Drinks/Day Officer Ranch Hand 251 28.00 -0.01 (-0.71,0.69) 0.984 
Comparison 366 28.01 

Enlisted Flyer Ranch Hand 126 27.42 -0.16 (-1.20,0.87) 0.755 
Comparison 149 27.59 

Enlisted Ranch Hand 342 26.99 -0.15 (-0.76,0.46) 0.632 
Groundcrew Comparison 465 27.13 

>1-4 Officer Ranch Hand 99 28.84 0.21 (-0.97,1.40) 0 .726 
Drinks/Day Comparison 109 28.63 

Enlisted Flyer Ranch Hand 25 30.27 1.37 (-0.87,3.61) 0.230 
Comparison 35 28.90 

Enlisted Ranch Hand 57 28.59 0.25 (-1.28,1.78) 0.750 
Groundcrew Comparison 69 28.34 

> 4 Drinks/Day Officer Ranch Hand 7 30.13 1.44 (-2.63,5.50) 0.489 
Comparison 12 28.70 

Enlisted Flyer Ranch Hand 5 27.72 -0.11 (-4.27,4.50) 0 .963 
Comparison 11 27.83 

Enlisted Ranch Hand 5 28.73 2.36 (-2.02,6.74) 0.291 
Groundcrew Comparison 16 26.37 
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Table 1-2-28. (Continued) 
Interaction Table for Prealbumin (mg/di) 

(Continuous) 

... /······ · · ~· ~ .• · •• ~~:·.~oniJ; ·~= .:~tSJ:J;=~§.: :: ·::iNr~fr9/:PIQ~· ' '. . ~!P§~J..t •. ·· •·.· · .. · .· :: •• ). / .. : 
· · · ·· :•.(lnitial.Dioxin-by-=IndUStrial Chemiclil Exppsur.e~ Ta.ble 1341)... · _, ... • } ; '.:. 

No Low 73 27.17 0.4196 (0.2579) 0.104 
Medium 60 27.65 
High 51 28.37 

Yes Low 98 28.29 -0.3465 (0.1822) 0.058 
Medium 107 27.30 
High 119 27.40 

No Comparison 416 27.75 

Background RH 186 27.82 0.07 (-0.69,0.83) 0.855 
Low RH 104 27.03 --0.72 (-1.66,0.22) 0.134 
High RH 78 28.83 1.08 (-0.01,2.16) 0.052 
Low plus High RH 182 27.80 0.05 (-0.72,0.83) 0.896 

Yes • Comparison 609 27.73 

Background RH 176 27.30 -0.43 (-1.18,0.32) 0.260 
Low RH 147 28.36 0.63 (-0.16, 1.42) 0 .118 
High RH 173 27.51 -0.23 (-0.97,0.52) 0 .555 
Low plus High RH 320 27.90 0.17 (-0.01,1.20) 0.052 
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:...:-: ... 

No 

Yes 

Table 1-2-28. (Continued) 
Interaction Table for Prealbumin (mg/di) 

(Continuous) 

~ ; ••. < . :-• • • • • ·.• ' ·.·•· . . ••· ·,·.· . • 

. %/L d)'MODEL-.. ik, RAN'.CHi~S ~ .CURRENT,,DIOXIN~ ADJUSfED .. , /,{. 
'i ::: :. : ;::(C~ent~oxfu~y~µt#.~· <:li~cat :~~e:'<Table ~341) \:,=t. \;• ..... ,., .. ·. · 

Low 
Medium 
High 

Low 
Medium 
High · 

155 
122 
91 

132 
168 
196 

28.12 
27.17 
28.30 

28.06 
28.05 
27.31 

An~~r:~==S~~=:'f~r -~ (C~enf~~~ +1) 
=_,-~ai~~~~ ·_,·:-·:,,······· ,.,_· 
> :i.::)(St~#~rrti,fh::=:'': · :::. · P±va1~~\ 

0.1388 (0.1772) 0.434 

-0.1199 (0.1331) 0.368 

• ~h' -~ 

:•,_,,_ ~~t·Jm?:~. ?~~10~ -~~,~~i~· 
• :::::==··· ·.-:-· ·=-:---:-eurrent ·:::::=:=:::::::::: -:.;-Ad.uSted 

. A,IUliys~ }lesiil#:Jor.Log2 '{C0rreitt Dioiin + l) 
.·.···.·.·.·.··.<····--.·.·····:;:;::::::· ·.·.-.·.·.· ·· · .- .··. . · =···:: ·.·.·,·.. ·.·.· . 

.: .. :'~~~··S.~ . , ,:< .· '/ : .. : . 
Stratum .. · ··~:.!< ;~: Dioii1h ,,:::a,, ::::=~':·\: ,·:"..::~~, > ''. : .:x<~td/:Er:JYI') · ~vaJ.u.ert· 

No Low 149 28.66 -0.4043 (0.1893) 0.033 
Medium 109 27.54 
High 61 27.48 

Yes Low 138 27.51 0.1527 (0.1310) 0.244 
Medium 181 27.68 
High 226 27.51 

.. · 

cili-rent n- · c~ · s , .. ,., &atiStiH •. ;Ail~i~:J.t~t;::tor• tog2· (C.~ent?bfo#o +nJ· 

~·· i\t ::;~ -:~i;•;£~, i<ilt~ 10'4i~;; ~~'.· ~7 
Officer 0.4431 (0.2176) 0.042 Low 186 27.87 

Enlisted Flyer 

Enlisted 
Groundcrew 

Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

134 
19 

32 
55 
59 

72 
101 
206 . 

28.23 
27.11 

27.15 0.4033 (0.2504) 0.108 
28.21 
28.24 

27.95 -0.0019 (0.1258) 0.988 
27.11 
27.64 
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Table 1-2-28. (Continued) 
Interaction Table for Prealbumin (mg/ di) 

(Continuous) 

- ·:····· .· 

·curi-e.nt :Dioxin :~t.~IY: ~unimary Stiti#ick==< · Anal~~:R~:·r~~~i'::(£#?"~t, 1-l.i,o~ ~+ !) ··· 
... ·: ·:= ,:: .:::_. t:·:.·critf.~ = =· . == :·. \A,MdJ.·=.·~~ean:. :~~ .•... , ..... ·> ,,: Adjmted 'SJope> '}= .. ·}\{,. . . . .. 

:.stktfun '.::, .... :=._:=,::r )l>i9.faiii. : ·n=· • = · = =; :::<Std. E~ "\ .: .· . ,; ::: ,, :p-y#!ue_. .. : : 
No Low 143 28.41 -0.1656 (0.1648) 0.315 

Yes 

Medium 115 27.94 
High 61 27.37 

Low 
Medium 
High 

147 
175 
223 

27.18 
27.72 
27.88 

0.3097 (0.1172) 0.008 

.. ~t Dioxin ·(:!:at~ory ' SUn:ullacy'StatiSfi~.. "." Arial~ Resul~ for.LQg2:(Current DioXin + ,1) 
:·: ····::::.·=·: =:=:::.'::·, .. ~~t.:(,( --.···::· ..... ~41~~ ··:·:::: J.:.t ~djusted~10.~::.;i·,.:·:.:·:=. _-_._., :=) : .. ,. :, 

Stmum • '. •; ?mo-XiJl , " \ D=:= ••·:·: }M~\': :;:: -. _ .,)(S!,d;· Err.~rf // :. ·( TH : , ) p::'\TJ~~ ;:(= :y 
No Low 149 28.21 0.0569 (0.1509) 0.706 

Yes 

Medium 127 27.45 
High 92 27. 98 

Low 
Medium 
High 

140 
163 
192 

28.21 
28.23 
27.07 

-0.2077 (0.1194) 0.082 

:~~RE~~!'~i~M~flnl~t,• 
No Low 143 28.90 -0.4044 (0.1585) 0.011 

Yes 

Medium 115 28.01 
High 61 26.84 

Low 
Medium 
High 

146 
175 
223 

27.53 
27.73 
27.33 

0.0483 (0.1180)" 0.682 

Note: Model 2: Low = 39-98 ppt; Medium= >98-232 ppt; High = >232 ppt. 
Model 3: RH =Ranch Hand. 

Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): CUrrent Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 

Model 4: Low = ~8.1 ppt; Medium= >8.1-20.5 ppt; High= >20.5 ppt. 
Models 5 and 6: Low = ~46 ppq; Medium= >46-128 ppq; High = > 128 ppq. 
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Table 1-2-29. 
Interaction Table for Prealbumin 

(Discrete) 

(!~:;:~ii: ::::{Correµ~ ·Dio~ri:¢iit¢i~Q)··.su~ary Staµstic5 . /·.· 
-=====t~:~ ···: .·.. . . .· .. ··--.-. -.-.. -.·.·.-.·.:-.-- .. ·. .· .. ·.· .. · ... -.. -.. -.·. . . 

A;ria1§~iSR.es~tis ·f~r ·to~·: <cfu-rent Dioxin ·-r: ·1) 

·. · · .·.···· -Curr~ilD< ···.·•·.···· ··· ·Percent· 

·-Strafurit[·i.::· > ·· ···.· Di~xin:/ '> A· ·./n · ·Low 

Officer Low 
Medium 
High 

Enlisted Flyer ·Low 

Enlisted 
Groundcrew 

Medium 
High 

Low 
Medium 
High 

189 1.6 
140 0.7 

14 0 .0 

31 3.2 
57 1.8 
62 0.0 

70 0.0 
101 1.0 
220 1.8 

i ; Adj~~~ il~I~ti:~ :·Risk .... 
: ?·/· ••. ) /("9s% cj.ja : 

0.32 (0.14,0. 74) 

0.29 (0.09,0.91) 

1.53 (0.86,2.72) 

. b) MODELS: RANCH HANDS - CURRENT DIOXIN:_ ADJUSTED 
(Current Dioxin-by-Occupation: Table · 13-42) 

·p--Value 

0.008 

0.033 

0.152 

· Current Dioxin Category Summary Statistics Analysis Results for Log2 (Current Dioxin + 1) 

Current · Percent .Adjusted Relative ·rusk 
Stratum Dioxin n Low (95% C.I.)a p--Value 

Officer Low 188 1.6 0.51 (0.32,0.80) 0.003 
Medium 136 0.7 
High 19 0.0 

Enlisted Flyer Low 33 3.0 0.38 (0.18,0.83) 0 .015 
Medium 56 1.8 
High 61 0.0 

Enlisted Low 73 0.0 1.47 (0.86,2.51) 0.162 
Groundcrew Medium 105 1.0 

High 213 1.9 
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Table 1-2-29. (Continued) 
Interaction Table for Prealbumin 

(Discrete) 

:·;.: Current Dioxili.Categocy.SummacyStatiStics . 
··::·::;::::: .. . · .-'.-'.' ::::.· .. :::; :./ · . .;::'.·. :·:) :;.::;:::::. --;-; .. ··-·. :-:-: :·'.'.·:· 

:•· .:. · : :=:::·::. .. : cfuTelif{ f:. =::, t ;::::; ::: ?:/ per.cent 
~.fui: .. :i:::;:,t · ·· :· ~oxm •':' ··:::: :y At= ':r··t: /I.Ow .;.·.·. 

Bom~1942 

Bom<1942 

Low 
Medium 
High 

Low 
Medium 
High 

101 
96 

166 

192 
201 
127 

0.0 
1.0 
1.2 

1.6 
1.0 
1.6 

a Relative risk for a twofold increase in current dioxin. 

2.05 (0.96,4.37) 

0.69 (0.45,1.07) 

Note: Model 4: Low = ::;;8.1 ppt; Medium = >8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = ::;;46 ppq; Medium = > 46-128 ppq; High = > 128 ppq. 
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0.062 

0.099 



stfutum•_.[ii!•1:::••··,~~?#3J 
Bom?::.1942 All 

Bom<l942 All 

Bom?::.1942 Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Bom<1942 Officer 

Enlisted Flyer 

Enlisted 
Ground crew 

Table 1-2-30. 
Interaction Table for Albumin (mg/di) 

(Continuous) 

r , j::: •• L,,,.)nr::'!:.::i!:;\'" .. ,:-,:-.:<' ''=·::::., ·· <> '· ,. Dittereoc.e · ~i: =:/:=,.) .... 
_.< .. · / :: ::,:::· , . - Adj~'::,,,. A:djuSted Means ·':'·.'..· .. 
!::rn_,::Gio~i::+ fn: in .-· :\: 14~:,:=::u ,,,.·.·- )<: {95~ C~I.)_:( '\,, '• p-Vaiue 

Ranch Hand 382 
Comparison 541 

Ranch Hand 535 
Comparison 691 

Ranch Hand 77 
Comparison 121 

Ranch Hand 37 
Comparison 56 

Ranch Hand 268 
Comparison 364 

Ranch Hand 280 
Comparison 366 

Ranch Hand 119 
Comparison 139 

Ranch Hand 136 
Comparison 186 

3,949.54 
3,980.49 

3,884.62 
3,882.45 

3,965.68 
4,008.51 

3,967.36 
3,905.45 

3,941.80 
3,981.94 

3,873.77 
3,890.40 

3,882.72 
3,908.86 

3,910.51 
3,848.88 
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-30.94 (-70.93,9.05) 0.130 

2.17 (-32.28,36.62) 0.902 

-42.82 (-130.08,44.44) 0.336 

61.91 (-64.96,188.78) 0.339 

-40.15 (-88.31,8.02) 0.102 

-16.62 (-64.16,30.92) OA93 

-26.15 (-100.92,48.62) 0.493 

61.64 (-5.91,129.18) 0.074 



Table 1-2-30. (Continued) 
Interaction Table for Albumin (mg/ di) 

(Co~tinuous) 

··· ·<'<: >'····: :, r:. ·•·/:i' :·:: .. · :::=t: · = •. • .:.,:::.:: .• ,::; ·::.::.tr =>:.: /, •,:=· •... •.·.•.• .. •.·:.·.·.•·.•.·.······.·••.• .n.·.· ···. m.··.·.· .... er .... ·.·· .. •.e.·.•.:n .....•.. c.••.' .•. e.·• ... ·.·· .. ~.·.·.·.·r .... · .·.·.•.•·.'•.·.•.·: ..•. ' .•..•...•. •.• ... ,•.:.: ... ·.•.·.· .. · .... ........... ·•···.· ... :.,: .. . · ;:::::::(:<.~+-·. :· ::;:~::~~ri(Jt\~~;;rf . · ·· :\:>. · ·-· ::::::·· -:·- ·-:·: · ·>.<· .- · ••• •.· - - · ·•• ·• • • -·=·-·. - - - - - - - - - --

·~~··:·•·:•••·.·•··•·,·••••••"•·••• ·:i=:••·····•·:•·= •··::•~~~t~~!·j::1!!i•• .. ·:••:~~~·11:1:::.·••••.:.:••'••=•••·::.• .. :••;.:•;•:··.•·A,~t4•·•• .... :·•·;=•··· ·····~~{;:~~~·~:1::;:'·'.•·' •!:•:•· · ··~v#!~~···.: 
0 Drink-years All Ranch Hand 63 3,915.09 79.18 (-24.30,182.67) 0.134 

Comparison 69 3,835.91 

> 0-40 Drink-years All Ranch Hand 625 3,916.10 -7.65 (39.04,23.73) 0.633 
Comparison 840 3,923.75 

> 40 Drink-years All Ranch Hand 229 3,896.63 -43.95 (-95.31,7.40) 0.094 
Comparison 323 3,940.59 

0 Drink-years Officer Ranch Hand 14 3,919.68 25.06 (-176.74,226.86) 0.808 
Comparison 23 3,894.62 

Enlisted Flyer Ranch Hand 14 4,040.51 186.44 (-52.83,425.71) 0.127 
· · Comparison 11 3,854.07 

Enlisted Ranch Hand 35 3,863.85 70.34 (-71.79,212.48) 0.332 
Groundcrew Comparison 35 3,793.50 

> 0-40 Drink-years Officer Ranch Hand 248 3,922.00 -12.93 (-62.71,36.86) 0.611 
Comparison 337 3,934.92 

Enlisted Flyer Ranch Hand 95 3,918.83 24.34 (-57.46,106.15) 0.560 
Comparison 119 3,894.49 

Enlisted Ranch Hand 282 3,912.16 -11.64 (-58.24,34.96) 0.624 
Groundcrew Comparison 384 3,923.80 

>40 Drink-years Officer Ranch Hand 95 3,912.52 -58.79 (-139.44,21.86) 0.153 
Comparison 127 3,971.31 

Enlisted Flyer Ranch Hand 47 3,874.16 -101.81 (-215.62,12.00) 0.080 
Comparison 65 3,975.98 

Enlisted Ranch Hand 87 3,895.34 -3.57 (-85.77,78.62) 0.932 
Groundcrew Comparison 131 3,898.92 
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No 

Yes 

Table 1-2-30. (Continued) 
Interaction Table for Albumin (mg/ di) 

(Continuous) 

·Tuifial.~~~~~:t~°?. '~7~r~~ ·····s.·,···· .. ta·• .. ~,·.:• .. :,.,.!·,• ,• ... :: .. · •. :A·:,·.·~ .. •·.'..•.:.• .•. ,·M,·a·: ·•·,· •. ,~ .. ;.·.·.·.:,·.·.:.·.•~.:~.:.:,·.:,•·.·.,··.:·.•.:;; 
i:lriitifil::Dfuxfu '}\· . D . :"4U& : : < 

~~~··~~:rot:L% ,~1i,aj·::P.~xmr 
: .. :Adj~:s19~t, '' '' '' · 

·' ·(S@.f:Er.rorl \,, p+y~~e:.:,. 
Low 75 3,805.39 44.1831 (17 .9207) 0.014 
Medium 61 3,892.78 
High 51 3,925.13 

Low 98 3,931.37 -9.3879 (12.7375) 0.461 
Medium 109 3,828.44 
High 121 3,903.15 

·d) MonEV3f,::RXNcu:BANDS:.ANQ ,col\.ffAiUSo:Ns:•BY1l10~ ~A'fE®R¥, .. ·. A»W~ri, t 
· ., .. , · ·· . . (J?ioxin ·categ0cy4>y-.fudhstriai ,·cberiiicar E~e: Table ·J.343> · '::. 

,, ·'• .. ·;:-_·\.',:-:. ········'·\,:: . . f,,,,·:;·· .,,,.,. .,,, '., .. ··:::,:::_ :;:· . .. :.})i,fr,~~~',9{A4;~·::·, , ,:t<•., :,;Am~!::;:.: :' 
Smrtuui , "'..'';,~ ,:~~~:~~~ori :::.;;;-;: ,•:! ·/'::;·~%~ . ::~~<~~~t~~j: ,::·. ~va1u¢ 
No Comparison 416 3,936.01 

Background RH 188 3,928.25 -7.76 (-59.63,44 .11) 0.769 
Low RH 105 3,870.60 -65.41 (-128.95,-1.88) 0.044 
High RH 79 4,020.49 84.48 (8.96,160.00) 0.028 
Low plus High RH 184 3,934.95 -1.06 (-62.27,60.16) 0.973 

Yes Comparison 611 3,933.77 

Background RH 179 3,900.94 -32.83 (-83.49,17.82) 0.204 
Low RH 149 3,954.56 20.79 (-32.56,74.13) 0.445 
High RH 175 3,934.26 0.49 (-50.40,51.38) 0.985 
Low plus High RH 324 3,943.59 9.82 (-41.47,61.12) 0.707 
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Table 1-2-30. (Continued) 
Interaction Table for Albumin (mg/di) 

(Continuous) 

" ~tDio~~,~~trl!~:' l !""1':!:tf'J=tr:r<~'.;"°Ent'll 
:sh-at~ · . ,.DiODrl ::.. . n ,,. . Mean/' .. ::: · · ,., {St«i<Erior}( ·:'! .· ''.:,iA' . : piv~ue ·} .... 

0-1 Drinks/Day Low 226 3,907.09 5.3704 (8.7818) 0.541 
Medium 220 3,872.26 
High 240 3,927.07 

>1-4 Drinks/Day Low 56 4,034.64 -34.1173 (19.8300) 0.086 
Medium 71 3,924.96 
High 45 3,930.55 

>4 Drinks/Day Low 7 3,961.80 -178.8045 (64.9326) 0.006 
Medium 4 3,893.56 
High 6 3,629.82 

o Ni:ot>E:L4; . ..:;:RANcaHANhs ·. cU1nmNri>10XiN :.,.Ai>JukrID •- · ::•· , =· ··· : · ... _,, 
:·:: (~~~~ .:W.~rt-l>y-~i;.~sii)g:.-~h~icll E~poSnrt::.' ;I'~bt~· i~.43). 

· .cµrr.eiit. Dioxm :=c~t;_griry ·:~Stafisti~ ·:· :.:.~~a~~ Re5~-l~i·~2 . .(corr.em Pioxiii -+: 1) 
<::'.;./·:· . . .· ·: ·.· .· ;·:::: -:·::.: : ::.}~. _: '. ·:·· . .· .. :·:·:·:· ;.·.· .. · -:.:-·:::> :·:·:.:;:?::. :o· .•.•. •· 

.
·Stra· ·.tum: .. ,. ... .::•::·. :· ·.:Dio•~1~nnt . .... .: ....•. :_ .. ··.A_•·.=·.·djM···ueans. t ~ •.•. :.:_·,. : T. ;• ::_• •. ·.•'.·.:.·: A_•:_:_ ... ~Sliustedt.d ... ·:Err· .·.:::s _. o··!Or'.•_ .• )pe .. ••_;_._ •. ; ... _···.:···:'··.·.·._:_·:·· · •·•· ... · .. ·.· ,,. ....... :: .. :-n-::,_...·::. ':\. " 

No 

Yes 

Low 
Medium 
High 

Low 
Medium 
High 

149 
111 
62 

140 
184 
229 

3,976.82 -31.4753 (13.4453) 0.020 
3,864.52 
3,910.16 

3,876.02 8.4494 (9.2200) 0.360 
3,879.76 
3,911.54 
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Table 1-2-30. (Continued) 
Iilteraction Table for Albumin (mg/ di) 

(Continuous) 

ditrent _Dio-ijij··Ca.tegory ·$i.ui~~cy S~ics •· 
'> ::1:: (•::.:::2;irrent./t:?· : {:/ o:·~~j~~ 

8traturii t: ···,. . tDioXfu ... :·.·;._; :.J' i ' \ Mea#: 

;:ti~r~~:::~~~-r~r .. ~·<<t~~. -~c;~ .. +. ~> . 
'? :•;:; ::!'.!Jh:~~t .... ··::::'~:sv:E :.· .:~Y:al~t'. ·>);::::;:::: : 

0-1 Drinks/Day Low 229 3,897.64 8.0534 (7 .4504) 0.280 
Medium 222 3,887.12 
High 235 3,926.45 

> 1-4 Drinks/Day Low 57 4,045.51 -24.0586 (16.8150) 0.153 
Medium 68 3,920.09 
High 47 3,930.73 

> 4 Drinks/Day Low 6 4,074.80 -126.8478 (47.0410) 0.007 
Medium 5 3,847.74 
High 6 3,598.09 

······ iil>M:orifil. s; skAN'ciitHANI>s~ cukRENT DIOXIN.·· :. AD.JusrEI>. : .. : 
.... / :: /::::(~Current .;Di~Yt~~easirigCh~iciJ ~~j)oSfire: · ' Table':~3.-43) ). •• ?•. 

.. ·.·.·.;'.-:·.:···· .. · ... . . . ... 

-~~~1:Jf<>~--~~~?1J':·~~~111.~~~#ry ·.~~~~x·f .. ,.; ::·:~?il:sis ·~~~!or.,:~2 (~)F~t ·J?fo~ _7 ~) .. 
::=::=::··. ·· _;:};~f~~t:· ··-·-·.·- ::-:::::===::.::: -· ::::?~djUSt~ : :=::.;.- ·:<:<A.d~:sk>J>e : -. ·.:::.-.· ::> 

Strat~:: ...... · fP,i()xfu :· • ···.:;-_ !':?·. · · Mean · :::: ·i·· ::.·;: H~~; ·~rr~~~ <·· . •··Pfya1uJ·j.: 
Low 143 3,968.69 No -23.0042 (11.1454) 0.039 
Medium 117 3,900.71 
High 62 3,877.96 

Yes Low 149 3,879.33 11.3152 (7.9399) 0.155 
Medium 178 3,870.37 
High 226 3,913.99 
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Table 1-2-30. (Continued) 
Interaction Table for Albumin (mg/ di) 

(Continuous) 

:.::::::~:: ·:-.:: :;::: .-.· .. ;. . . - . . . ·.·.· ··:·:-:-:-'.-:·: .. · •... . .· ••.• ; ... -........ <•.·:-.-:;.·:·:-·.·.· .. ·.· . . . .. ··.-. . .. • ......• ·.. . .. <·. . :-:-::::: :::: :;.. ·. 

;:::: .. : .. '.:,:· .......... •······•••:i•·••····:•:·:•·•·•••••-.-•:•••n1••11~?~~~•[laf.~~~~--~i~~i~•~·•:••••••·•·••···•:.• •:•••::.•·.·.···~:.•-,····· :·:.····· 
••···············••••••·g~~#*•··~-i>~ ··~~~b,~···~~-·$····.····· ... •_ .. •.ta ... • .... • ... • .A··· ··.··· ·· .• .tiSt.:· .. ·d··. · .. ···.·.·~·-·········USfed· .. ·.··.:.cs.·.••.•.• .••.·.•_:._:.1 .. • .. •1_1_· .. •··• .. ··• .. :_.···.•.· •. ·.·_ .. • ..• :.• :: ·~~~~~~;~~··~;t:·:~~;(p~~t.~~xi.: ·#·.+::·:~): .. -.---_ ··--.. ·.·.· .. -.. · .. ·.· .... · ... ;.·.·.·-·.·.·.·.·.·.·.·.·.·.- ·_· ... ·. -·-~:..:,,:,,~- ._._ t ·-·-· ._._. . . .. . .. . -....... -. . - ·.· .. -:-.:=·=·=·:::::-:;:·::=Jt. =;a·-1i~:;;.:~.<s•~ .. pe·· ··:··· . .:~:\_::.~::.l.~j-~~-~=:.: __ :'. :· ·. ;.· :>:·· 
·•·•'.:•<·••··•·••·••:•••:>•)\'/}:\')(.:=:::•.:.·•·•·•••·~±en .. ;:••'"''•'•'•'•·•'•'•'•:=::•:•:•:••=••'•'•' · ··".·.··•·.···.··rt :.~·cu· · w · ·.·... . .......... ·.······••••··•·••·•··· .=· •.··.·.•·••.- · 

.··~··· I rt·· . •....•. D1iOOD•i ·:·:· : .. ·•. .j· · .• ; • •tM~Fi : ·:t:::_•(§@s·.~~rt•).:· ····•·•• ........... •::· i ~yi.lii~:I.:-:::·. 
0-1 Drinks/Day Low 228 3,911.06 3.2706 (7.9638) 0.681 

Medium 222 3,893.22 
High 235 3,919.26 

> 1-4 Drinks/Day Low 57 4,057.55 -29.6257 (17.0541) 0.083 
Medium 68 3,920.16 
High 47 3,921.35 

> 4 Drinks/Day Low 6 4,064.51 -126.4062 (46.9979) 0.007 
Medium 5 3,831.75 
High 6 3,590.84 

:!•! .. _: . .- ···:··-~~···~~!:~;•:~~?~-~~;n_;:;~•~t-~!.~!J>i_i!ll!i!! .:•xri~•Y~~at4~·r~;:~~·•<c~1 ... m.«):tiri +D1r•· 
····· ····· · ··· · · cum · ·.·.· · ···· · · a· ect ····· )J••·.· .• •.• ... •.•_:·.· ..... ••_ ... •.·.· ... •:_ .•. • ... ····• .• •·• .. •.:::_.A· · ... ····_.:•.· ... ···• ... ····_ ..... •• __ .... ··~·.a_:.• ·s·.····\J···.l····td· •. ust.• .•. ·.·_ .•.• •..••..• •.••. •. ·:_ .. : .·.• ·.• .·. ·.eaE•.•.·.·.·_: _••.••·.··_r.r·· ········_: .• •.•_s .:.· ..••.•.• •or•_.·.·:···:·.·~.··.••_.•.!_)···.~.·· ..• • .. ·_:• .. ·_ .... •.· .... ·• ... ·.• ... · •..•. • ... ··.·.:·.·.··:•···.·.• .. •_ .. :•· ... •.· .. :•· .. ·.• ....... · .. • .. ·· .. •·· .• •.·!iii!•/ .. •! · ·::• J?P::f :·t .:·· ;_'. ·._-::::;>:•'. 

.·.£:d.t• um•·.··.·.•.•.••.•.·.: __ ., .•.•...•.•.•. •.:.• ... • .. ·•.•.•.•.•.:_•·.•.·.···:···········.• .......•. : ... • .. •.·•.···.·.: .. •.• .. • .. :~ .. · .. :.·:·, .. ~.·.·o,•.·.·.··.~.:_·.·.·.·; .. ~.
1

.·.•·.·.·. ·.·.• .. ·.=.•.·.·•_;,., .. ·.······:·····.··.··.·.·.•.•.· .•. _·n·.··.···.: .. _•.•.··· ·.· . .•.•..•. •.: .. · .•.•. •.•.•.;_: ••.••... •.·.· .• • .. i.·.A ... • .. ·.,• .. ··.~.· .. · x_tJ_ •. _ .. ustean•·• • .. · ···_:_ .•. !.!•!.·• .• •••• ) • ••••·• >: • • { • ......... , =··· .;,1.u1 • u-1; 'AAD • n •J. \: ff • : •·: J>"Yl:l!t1¢: . ' ... 
No Low 143 3,984.02 -28.0614 (11.4260) 0 .014 

Medium 117 3,905.30 
High 62 3,869.66 

Yes Low 148 3,890.13 6.4226 (8.4481) 0.447 
Medium 178 3,873.86 
High 226 3,904.50 

Note: Model 2: Low = 39-98 ppt; Medium = >98-232 ppt; High = >232 ppt. 
Model 3: RH =Ranch Hand. 

Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand) : Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 

Model 4: Low = ~8.1 ppt; Medium= >8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = ~46 ppq; Medium = >46-128 ppq; High = > 128 ppq. 
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Table 1-2-31. 
Interaction Table for Albumin 

(Discrete) 

··: .. :· ... ·I·::r:.a):MODEL 1: :~cii:.JIANDs:vs. COM~l;AlUSON'S··', AD.JlJSTiit>? : :··· · .. ·.· ..... : ... 
?>: · · · ···.<{~uP-by-fu(l~M :ciieiillcar~¢:!Ta~Je 'J3..44f. · ·· ::·:.::.··· ...... UL ••.. : •...•.•.. ·· 

· ·· ··· ' ' · ·' · · • · .:;.,/:=:; .• • " ·· ···· · · ·• · /p~Jit > .. ·. >Ad(. ·Relm ......... v.··· .. ¢ Risk. ·•· ······ ·.··.: ....... ··.·.···,·.·,·.• ... •.·ea~ ... ··.·. ····t' eg'· .. · o· ··~··.·.··:0.•·.· •.••..•.. · ..• mil:·.• . .• •• .. ·.•. · .. ·· . . ••• , ... ,:,:.,.::::: • ·•· '\: .. .. "' ... :··.·. .. ·:·•.·, stratuoi .·::: ·J• . .:• eyri~il t ::. /.)Ln •· .::·· Lc>w.•:· · .. ••:·<::=· ,:(95% .C~I.) i· .. ·•· ·.•·.r .... ir.va1ue 

No All Ranch Hand 396 
Comparison 512 

3.3 
1.4 

2.39 (0.93,6.11) 0.069 

Yes All Reach Hand 543 1.8 0.64 (0.30,1.37) 0.249 
Comparison 741 2.8 

----------------------------------------------------------------------------------------------
No Officer Ranch Hand 226 3.1 2.48 (0.80,7.70) 0.117 

Comparison 305 1.6 

Enlisted Flyer Ranch Hand 46 4.4 1.24 (0.24,6.45) 0.798 
Comparison 62 0.0 

Enlisted Ranch Hand 124 3.2 3.02 (0.86,10.56) 0.084 
Ground crew Comparison 145 1.4 

Yes Officer Ranch Hand 135 0.7 0.66 (0.17,2.55) 0.543 
Comparison 190 1.1 

Enlisted Flyer Ranch Hand 116 0.9 0.33 (0.08,1.40) 0.132 
Comparison 134 5.2 

Enlisted Ranch Hand 292 2.7 0.80 (0.33,1.94) 0.622 
Groundcrew Comparison 417 2.9 
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Table 1-2-32. 
Interaction Table for a-1 Acid Glycoprotein (mg/ di) 

(Continuous) 

Officer Low 
Medium 
High 

Enlisted Low 
Flyer Medium 

High 

Enlisted Low 
Groundcrew Medium 

High 

·.···.·.··.·.·.·.··.·.·· ... 

76 
33 

1 

36 
43 
29 

58 
89 

137 

51.23 0.0667 (0.0340) 
53.86 
55.67 

53.34 0.0103 (0.0185) 
54.36 
55.48 

58.33 -0.0244 (0.0090) 
57.62 
55.22 

0.050 

0 .580 

0.007 

::·!"!'·. !~#J<·~~~·:f4,~~ -$1J#.i· i~:jiJ!iii!i!:I! =•: .=:~~:it~=•r~nog1•.~o~Xiri1 :::=:: 
: ::::.•>: ::·••=••·;:(:) :,.•,· y<: ·:·•.:i·:.::::=·=t: :.::{/,,.: :. L . ::: ,: •AdJUSted :::• ( .=:.,:.•.,·.·.:.•.•.• .. •·.·······::=:,•,;.·,•.i.' .. =~·. ·.=··· ··· .=·.,·.···'.~.•.•.s•·.·.·.~.•· ...•. t ••. USt.•.·.~·.:.•• .. •·:·:·=·• .. ,: .. •.• .•.ea·.'···E·.·:·· ··.•.·.·.·~ .. :.•_:_:.•.~.·•. •.·.: ..•. · •. :.:.~r•• :.".=.·.••~.·.'=:.·.::·:····::.=• ... :: .• ,• .. •.•.· .. i ..... •=.•.=• .. :.·.':·····.·=···'·.•.·.·.•.· .. ·.:·········::•·::;••••••: •. ::••:•;:;.·J:•••••••j•••••••••:•:•·::•i•!·· •·•::=··········:••.••••::•:•:::;;;=:.' 
•.Stii.fiiffi:J=ij{ 'Iriiffiil~iiij_::?:,.: *· ••.:•·::···:M,~~;.··n.••• ~ u. L&V 1u >l I••=-~¥3.!~;i".:: :·.::•:.:•<·• 
0 Drink-years 

> 0-40 Drink­
years 

>40 Drink­
years 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

10 54.67 -0.0223 (0.0238) 0.348 
12 57.26 
17 54.02 

119 53.16 -0.0086 (0.0096) 0.369 
107 55.20 
107 52.81 

41 57.64 -0.0239 (0.0143) 0.096 
46 54.28 
43 54.39 
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Table 1-2-32. (Continued) 
Interaction Table for cx-1 Acid Glycoprotein (mg/di) 

(Continuous) 

0 Drink-years Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

> 0-40 Drink- Comparison 
years 

Background RH 
Low RH 
High RH 
Low plus High RH 

>40 Drink- Comparison 
years 

- Background RH 
Low RH 
High RH 
Low plus High RH 

53 

20 
15 
24 
39 

696 

258 
169 
164 
333 

276 

84 
67 
63 

130 

51.42 

50.80 
58.51 
54.88 
56.25 

54.29 

53.82 
54.27 
54.78 
54.52 

54.93 

54.89 
56.75 
53.61 
55.21 

I-2-87 

-0.62 -
7.09 -
3.46 -
4.83 --

-0.46 --
-0.02 --
0.49 --
0.23 -

-0.05 -
1.82 -

-1.32 -
0.28-

0.831 
0.042 
0.222 
0.050 

0.594 
0 .987 
0.644 
0.772 

0.975 
0.272 
0.426 
0.829 



Table 1-2-32. (Continued) 
Interaction Table for a-1 Acid Glycoprotein (mg/di) 

(Continuous) 

::\,:::-;,;:r: .. wm>:::~\ : .. d>:;M9:D¥&:#~:--:~c;~.:~~:·.;:c~.,;o~~~ =··:,AJ)iP:~'t~.t :::::;, .. ··::r;:::.. : .. .-;··,·::: 
/:.::: ·= ·· >< ··== :::. · · ':·_.f(<;#It~*-tm~Xillj~yfqf.#.~f=·~.e<>.ilO,r:~ory,; .. J~~~·= 1~~?>=1:.:.r:+::rn:, ····"'' 

0 Drink-years Low 17 51.20 0.0056 (0.0167) 0.736 
Medium 18 
High 24 

> 0-40 Drink-years Low 204 
Medium 195 
High 192 

> 40 Drink-years Low 66 
Medium 77 
High 71 

a Transformed from natural logarithm scale. 

55.85 
54.39 

54.36 
53.63 
53.31 

54.69 
55.37 
"52.50 

-0.0112 (0.0068) 0.102 

-0.0105 (0.0100) 0.297 

b Slope and standard error based on natural logarithm of a-1 acid glycoprotein versus log2 dioxin. 

-
c Difference of means after transformation to original scale; confidence interval on difference of means not 
presented because analysis was performed on natural logarithm scale. 

d P-value is based on difference of means on natural logarithm scale. 

Note: Model 2: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
Model 3: RH =Ranch Hand. 

Comparison: Current Dioxin :::;; 10 ppt. 
Background (Ranch Hand): Current Dioxin :::;; 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin :::;; 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 

Model 4: Low = :::;;8.1 ppt; Medium= >8.1-20.5 ppt; High= > 20.5 ppt. 
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Table 1-2-33. 
Interaction Table for a-1 Acid Glycoprotein 

(Discrete) 

':: :::::;::: .. '·a) MODEL 1:•{RiNcaiiANos vs. ·coM:PAilsoNs · :ADJUs±Ei)( :-:::.: . .->• , 
.f .,,,,/'( ·- (GlV~P-by-Ag~;::: Table :!~) - -,. ,,_ ,; ',<=.:./'::::{. 

Stnltmn ··,••••••:••-:_:.:•:····-:•·•.•::~:~onal·-::!!!!i!•:::1i•::'i,;,.!~~!~~····j:::.;:, ... -., 

Born~ 1942 All Ranch Hand 
Comparison 

382 
541 

Bom<1942 All Ranch Hand 535 
Comparison 691 

Bom~1942 Officer Ranch Hand 77 
Comparison 121 

Enlisted Flyer Ranch Hand 37 
Comparison 56 

Enlisted Ranch Hand 268 
Ground crew Comparison 364 

Bom<1942 Officer Ranch Hand 280 
Comparison 366 

Eillisted Flyer Ranch Hand 119 
Comparison 139 

Enlisted Ranch Hand 136 
Groundcrew Comparison 186 

1-2-89 

2.6 
1.3 

2.1 
3.9 

0.0 
1.7 

2.7 
1.8 

3.4 
1.1 

1.8 
3.0 

4.2 
4.3 

0.7 
5.4 

2.00 (0. 75,5.32) 

0.51 (0.25,1.04) 

1.71 (0.38,7.70) 

3.35 (0.73,15.44) 

1.85 (0.65,5.25) 

0.40 (0.14, 1.18) 

0.79 (0.25,2.51) 

0.44 (0.14,1.34) 

0.165 

0.065 

0.488 

0.121 

0.245 

0.097 

0.691 

0.148 



Table 1-2-33. (Continued) 
Interaction Table a-1 Acid for Glycoprotein 

(Discrete) 

.. ,;.:":\:: .·,.·.·=:· , =:<~) Moij'_EL2; ;: RA.Ncn=:11A~:Qs.~1Nrb:AL DIPXIN-'ADJUSTED:·:::.= '···.·, 
: . . : ::: .:: .•. :,.•? 1}: <: H·i@.itil!Ji ·JJi<)xiIFby~~~~~L 'T.ab1;:t~:/ :. ·.::.: .. ·: <;; > : 

·-·:f:: 

x: =- lnitiaJ t»i~XDi c~~ocy,=~8tat~t5 / ·· ::= .. ,... .''Awil~:·J¥i;=f~~ =Log1 :~~::noxm> 
. <.::: · . h.f#~ ·· :0; !_:.,·:·:-= :.,.' · =·:· P~~~t: ,,= 'Adjustiditewive Risk =·=· · · · · =· · 

sirat~ ·O. 'Dioxm: ('I}:=ifr/ ·' <•> ~Ji;),,\;, :J §i _,· ,=•<~$~ !P+~~)~ {-,::. ,, . . ,,. :: 'iAY~u~ .:,, : :~:/:; 
Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

77 
33 

1 

36 
43 
31 

60 
94 

140 

0.0 
0.0 
0.0 

0.0 2.75 (1.03,7.31) 0.043 
7.0 
6.5 

6.7 0.72 (0.36,1.44) 0.351 
1.1 
1.4 

.. ( ··:::•: \. ·•o::fc) :·MoJ.)}i~#~ ··.:~~:~$?,' 1~lijIAV~19~ :,:o···:~§i!EQ:: :,}::: .. ,.=·· 
:: _: :: · :'<': (Initifil •Dioxmfb.Y':.;Degreas.w.g : ~heoiitjll ~::ffablen-46} 

.· ... Initial Di~xin Category S1!~· StatiStics · ·=··· •t '~~~·,~~·~~;·:~•iWd~~ m.oXin) 

~! / ·,: . ·::~ > ,:!;.::::::;~: · .. ·,:;~it~(:·••<: ::::; '~!li~;~~itj~rus~:::u:..-: _. :;:; ;; ~~a~~ :::;: tt(·: 
No 

Yes 

Low 
Medium 
High 

Low 
Medium 
High 

67 
46 
32 

106 
124 
140 

4.5 
4.3 
0.0 

0.9 
1.6 
2.9 
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0.58 (0.21 , l.58) 0.283 

1.53 (0.80,2.90) 0 .195 



Table 1-2-33. (Continued) 
Interaction Table for cx-1 Acid Glycoprotein 

(Discrete) 

: .. d) !MQP~I!J:-.~~- !~{:ij:=•$··~·99M!-~N§l§-¢•:~i(>i~N":;~j;E@~Y;·: ··~;J;Ps::t)3;J) •u=·· 
·:·:.·: !:.<:: Jf/.:\: }:·: .. ===••.?•··:: ::::: :: ~~~·-t:P1!~9.0'i'.fi,Y'fa\.g~~ .;:i.:a~!~J~ •\t :.:;: ... :-:._.:::··:.:·::.•·::·::;:::: ::_::·: :.:• .. ;.:·•··· 
· · · · ·:···· .:•: .. ··:·: · ·•·:·: ·x:.=:n ;. :> :.:.-=-•.•. : •• :•·=··:-::=:•·•'·•·: · · ···:· · · · · ... ; . .. -.:· · ·· ·:-:·:·:<·<·•::::._ ·······::::.:: .• ::::::::.:::::=:::·· • •:·:•·• ·•·••····:<:::;::, .... ; .......... : .• : ··tt.::•::::::::···· ........ :.::·-..::k: ··:•:·:·.·::.:•• •. :.::•: •···• .... ·· ·.· :. •:•:.:• · :;: 

.:._:_ .. si¢:Zlli]:·:_?i .::_::: /\i!!/t?·•:o .. ::.·._.·:::::::· ... :.:·:::••::••:•::·f!.::. :·• .•. _;• .•. ·.E·: .. :•.•.-.•:···-.~n:_._•·_·=·.·_._Jt._._•.nt_.·_·.··.•.•:·.• .. ··_.•:••_:• i: _:•.•.•.••.-.• .. :_•.•:·····:·····:A:·:·-·.·.···.;;_._~ .•• .... @Sted··.•.···::•:•:•.•.•_.·.•.·.·.=.·.•.•(:.•.·9·_·;· .;,~ .. · .··.~.'. .•_:·A.:•.•:·-•_ei:•~.·.:·· .•_:_-.~-·- ·•:_;_1·_·.··. __ ™.·_._·.·)·_ b_ •• e_:.·:···-·· .. ·rus_._:_•_:_.•.•.• . . • . • =_·.•.=.·.:······:·:·.•.;·_· .•. : •. ···:•.•.:.•.•_:····:·:···.•:·.•.• .=.·.···· :•.•.•.:·_•·:•.·.:_:::_,_-.:~.·:·····:·•_·.~.:.• :·.·_·~.:.:·L_=•.•_:_~_: .. ·::_: .. e .. _··_:·,:· ... _.:•.:._•.·.::••· .... _•:·.•·.i;.:_.:. Ui<lo;~ • :m(t,~::g~~#.I:Y•• •u•.•••t••:{D]:/ ( DI!?~ ? : ~7r, _. :I'.' ::T.iUU 

Bom~1942 Comparison 439 

Background RH 125 
Low RH 82 
High RH 149 
Low plus High 231 

Bom<1942 Comparison 586 

Background RH 237 
Low RH 169 
High RH 102 
Low plus High RH 271 

1.1 

0.8 
6.1 
2.0 
3.5 

3.8 

2.1 
0.6 
2.9 
1.5 

0.63 (0.07,5.49) 
5.32 (1.49,18.98) 
1.87 (0.43,8.03) 
3.16 (1.01,9.83) 

0.674 
0.010 
0.401 
0.048 

0.51 (0.19,1.34) 0.171 
0.16 (0.02, 1.22) 0.077 
0.78 (0.23,2.67) 0.687 
0.40 (0.13,1.17) 0.093 

:·:·:· __ ._:·_.- ..... - -· .-..... . . .......... ... .···· · .-. . .. 

:-:·,: ·•·.:::..::: .. o::.: •:n •• ::•:· ~)M()µ~ :4; :.~9Q:~§ : : :: · £PJJ!~l'~~?l>1()~f:<:)~p~~~p •:t:r= ·: ::::·:::·••: ••..• : 
·:•:;:: _ _;=:•::::•.::.i.:!::·u•• : ::=:•J :: ::: .. /:•• • n.•:(qiD,TeJifiP~9##fPY:f~WiP9n<:m~~fl$ft'6.) f•• >> •··.:• • :_ :::;:•:::::: .. :••·:·: ··········•·•·:· 

····•>• !~i ·m~~--~#:~~of:Y1$1~~j~~·: .. ·:. ••• -~~i"iiliiffi :ii~!~~~ :~P:ilrii~iti:·~~ihi-Et•:j). 
)•l.:••r .: .·.::::•···:/ :r WU !f_r.._·_<W.$._Lii_._H.••> :\ • =: • •.•:=•:••••>>•:-ri;:.=;~w1· • . \ :: ::;:A···;a· 1i"~;;.;.::.3:: n:;;;.1:.:.::~::-v ... : :n~ ... ,~ • H •!:ft < •••: Ci } • ::: · 
... '' ......... . -. . . . . . . . . '-J.u.a.:s-:t;;UI. ' ::::::::: ::::::::::::::::::::::::::·::::;::::·:::::·:::::c'.ll.o&:·""'4A . . . . . . . :<{:::;.: :·>:-~~~:~e:~~-:::~<~::/:: -:;: ::::::;:;:::: ·.-. ·.·.·.·.·.·.·.· ·--~- ;.;. ·:·:-;-.· ·::·;:;:_:_::. 
:•:s.;:·:tratum·:·:·_· ·· ... · :.-. :_••.•.•.•.:·.:_::::_.:_:::·.;:.•.•_.:_:_:_::_:::.:: :·.·• .. _:•.•.•·.•.•.•. _.•.·.•_:•-•::··:·_:·-•.·Di··: ·.··.o' \_·:,,._:_~.·.· .. :.:•.•_•._•.• .• •.•:•.•·.·.•'.·-.•::··.·.·.· .·_ ... ·.·. ·_:_: •• ·_:._:· .. _.·.·.:·•.·.:_::·· •. _._:.•.:_: •. _:•.·.·_::··:: •• _ .. :;: .• _ .• n·.:::•_ ... :.:_::_:•.:•_:';•.·_:• .• •_ ... _:•_:_ .. :::··.·.: .•.• : .. •.:_:=-.'.::_•: •. : •• · .• :.: __ ·.• . .• • .• •:• ..• •.•m•.-.. ·.:····.·.·.··:.:g:::::h:.·:···:'-•.:: .• ':•.:•:_.'.• ..•• · .. :.·-··.· .• :.· .. ·.: .• • •.. • ..• • .• •.·.:••·::••.•_:·.·.': .·.··.· · .·.·.·.·.··.·.-.·.·.·.·.·.·,,9»~m-: .... c. ··1··)~, ...... ... ·.·.·.· ........... ::::••·•·•·::::::•:: ···: •:•.:",-.=::·1··::::•.:c::•·:::. :::::::::=:< 

Enlisted Flyer 

Enlisted 
Groundcrew 

......... : :::t\ ... :OJ.?'.f:\.: .. L? :;:):}( :) ·•: ···••·:··•• :P.6t~n~./ ·.· •-:: · 

Low 
Medium 
High 

Low 
Medium 
High 

187 
138 

14 

30 
56 
60 

70 
96 

213 

2.7 
0.0 
0.0 

0.0 2.25 (0.98,5.17) 0.056 
0.0 
8.3 

0.0 0.94 (0.60,1.45) 0.766 
6.3 
0.9 
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Table 1-2-33. (Continued) 
Interaction Table for cx-1 Acid Glycoprotein 

(Discrete) 

{.·=·j ·.:·;,·£~~t.,Dioii#_::~!~?~.'~llJlllllalj··:~-::.:-: 
=·,:\::=: . c~erit:=k ,,:>.. ·:Percent,: .. 
Sti:irimi)' ' :'Di~ifutd< ,,,, .=·,n ·, __ ,= ·_·::,ijig~\\: · 
Officer Low 186 2.7 0.62 (0.39,0.98) 0.043 

Enlisted Flyer 

Enlisted 
Groundcrew 

Medium 
. High 

Low 
Medium 
High 

Low 
Medium 
High 

134 0.0 
19 0.0 

32 0.0 2.10 (1.01,4.34) 0.046 
55 0.0 
59 8.5 

72 0.0 0.96 (0.66,1.40) 0.834 
101 5.9 
206 1.0 

:··:,:,:·:_:;•;•······· ••11•11••••::•::;:••::1•:_;•···-·:::•·-~·-·~;~;i1•t~a=~~1=~~1r~:::~~p:••••!:·:•••!••1••!:•-:·•:·:·:•:•···.-:····::····=·: 
.:·l= :·: •P~~':'DioXiii-~ti~fY•:Summary•~e:•,,:-: : .. · Amil~·!-e~!~r ::Logz_.<c~~::~~ + i> 
·:::'::. _:'=:,'y:(: =: cmf~f _j:: ... : .. ·':= . -·Per.cent Ad·'= .·=·=·· ~LRd8 • ':Risk. ..,,.,, ::::::=='· 
stiituiD:,· · ·DioXffio: :::::: , l1 /:~ ,, lJTt9s.~·•9.:.;:::. - ~ -== ·:":;:: :~:v~ 
Officer 0.63 (0.39,1.01) 0.053 Low 186 2.7 

Enlisted Flyer 

Enlisted 
GroundCrew 

Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

134 0.0 
19 0.0 

31 0.0 
55 0.0 
59 8.5 

72 0.0 
101 5.9 
206 1.0 

a Relative risk for a twofold increase in initial dioxin. 

b Relative risk and confidence interval relative to Comparisons. 

c Relative risk for a twofold increase in current dioxin. 

2.31 (1.06,5.03) 

1.00 (0.68,1.46) 

Note: Model 2: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
Model 3: RH =Ranch Hand. 

Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 

0.036 

0.980 

Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 

Model 4: Low = ~8.1 ppt; Medium= >8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = ~46 ppq; Medium = >46-128 ppq; High = > 128 ppq. 
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Table 1-2-34. 
Interaction Table for a-1 Antitrypsin (mg/di) 

(Continuous) 

Initiai' ~?xmcategocy ~~~8,1'.Y .. ~~ ··· ·· ij1·i::.'~~~:~~ i~~f<>gi :<1mti~r:Dio~>-: < 

. : · ·::: <''•'' · = :. · .. = ·· '?: =:: =i:l =AaJ#steir ,, = ::. iA:'<Jjust.~SIOpe \::.::ir =··=.. =· :-:: =:= 
Sm.~: ::L .·::·:~~ii.;:: =?t · (n '/\{ 'MWI :::: ::JStd_iE.m.>9 \l:: : ir.V~~e .. ?f::;'.1~;::;: 
No 

Yes 

No 

Yes 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

···>:·: 

72 
60 
50 

98 
105 
117 

66 
46 
31 

104 
119 
136 

142.91 -2.4852 (1.6706) 0.138 
152.17 
135.71 

141.76 1.1608 (1.1484) 0.313 
140.52 
145.05 

138.92 2.6547 (1.8262) 0.147 
146.87 
145.13 

145.01 -0.6819 (1.1146) 0.541 
145.44 
143.70 
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Table 1-2-34. (Continued) 
Interaction Table for a-1 Antitrypsin (mg/di) 

(Continuous) 

·· ~> ·~9nm/4: ' RAN'.¢~:~:: :·~:rii~XiN · :· ·::ADJPSntn> .,. ::. 
· > : · · · · (Current Di6Xin-by-0Ccu~tion: .:Table 1347}.'. : ··: ·' .. ·•· · ··c: ... 

. J ·.·:.::::¢,~· ·Dio~~~if%~ry ~:~i•::rn:.::;::: :·~:~l~:~~·~oj:~~ .. :~fmenf Di~~· + .1).··· 

:~~ ... :~~~ .::: • •· Ii •.:.:·i· ~~~~1:•1:i: :::· · ·~~l!~:!r·2 .::::::::} .. < •~~:~~ : .. :· _;· 
Officer 

Enlisted 
Flyer 

Enlisted 
Groundcrew 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

187 
138 

14 

30 
56 
60 

70 
96 

213 

143.77 -5.0191 (l.7880) 0.005 
136.71 
135.83 

153.17 -2.2770 (l.7871) 0.203 
146.15 
145.68 

153.49 -1.2898 (0.8576) 0.133 
152.16 
146.99 

: •:g: ;:/( .· '')d) MOI).Et,4~.\RANCH IlANI>st' .. <c~J)IOXIN' .ADJ(JsTED y:.::::::;r:r:. :· 
.. •:=:t·< L ' ··-·· · ·· . ·<cilrrefit Dioxm-by"'DigreaSuig t:tiemicaJ:Expos0re: iai>ie 1347) -·· .. . } . 

. ·::••:r·•r::~~···~~•:~~~·:~;~llHJl~·:~~~!••;!•:••::!•::•::1:: ··!·:~~~~-.~~w~:t~1~i..:~'i~·::~w!m.·.·+:•:•.!) . 
. &L~:::· . ··_ ·= r".:::i! : ~· · ·:::A~~¥:1;::::: :::·.-·::t~:J~f0i!Ji:·_=: :·· : ~~J~ 
No Low 149 147.46 -0.3926 (1.1954) 0.743 

Medium 109 142.29 
High 61 144.93 

Yes Low 138 153.38 -2.7376 (0.8138) < 0.001 
Medium 181 147.49 
High 226 143.30 
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._;::=:·:·:: ••.• 
··-;.::.;:;.::::::-:· 
.· <::::::::·:· ·::::.:.:;::-:· 

Table 1-2-34. (Continued) 
Interaction Table for a-1 Antitrypsin (mg/ di) 

(Continuous) 

_ , ::~)M~P~!/?.: :::~~n.~~: .. -~':010XJN= ••-• :ADRJ.$.!E.!i .. ::: 
:].?Jt• ':r::nr::. :. :<c:;.o.:rr~t·~~+P,~~~~~!9.'i=/f:able . 13~'n.:t···· ;: t+ .. >:t\t : . 

'~·~!Ji:F!!tjioiji~mary'~~{: 
:::.·. . : -~D.t · .:3f: .. : •· .ii~~td 

1 ;;t:st Ugj~~~I>ioxin +;:11. 

~:=:,: :.: tDioXfu : .. ,,..:_;::-:.:.r:n , ·· =·=1\1ean···· =···;: : .. X(std;· Error> : . 5::.:.:::·::r=:;·Hfi;P-~ atue 

Officer 

Enlisted 
Flyer 

Enlisted 
Groundcrew 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

186 
134 

19 

32 
55 
59 

72 
101 
206 

144.19 -4.0222 (1.3046) 0.002 
135.79 
139.87 

155.03 -2.1960 (1.4904) 0.141 
143.09 
147.31 

153.60 -1.4504 (0.7536) 0.055 
150.51 
"147 .85 

·····riMoDEL.s~ .:RA.NcnHANl>s~ cuRREN1>moXIN: :' . ·.ADJUsn.ID•·· 
<<<¢~ pi~~-:J>y-»egt;~ :chenii?J :~~e:}/!abkt~til :; < 

No -0.6692 (0.9924) 0.500 Low 143 147.58 
Medium 115 141.21 
High 61 147.44 

Yes Low 147 154.14 -2.7814 (0.6980) < 0.001 
Medium 175 145.92 
High 223 144.79 
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Table 1-2-34. (Continued) 
Interaction Table for cx-1 Antitrypsin (mg/di) 

(Continuous) 

. An31~~~ i,{~o1ts rol- JA>g2 :<ci~tDioXfu + .1> .: 
.. <_. __ •_:: A.•_·.· .. ·.·.: .. _:".·•.a_;s··_~t~d::: ___ •:~• .. ·•:•·.:.•.:• ... :._·~·.·_:_••.·.~Ior.·)~.-.·~.:.::.:.: ... ;.:.•.·.·;·····.···::·· .. •.:_ ... ···:·.···-:::::: .. · :· ·.· .i.i·. . ... 

:\ ~f.:lU .•.. ::::.:.YP..Value/'{ . · .. 
Officer Low 

Medium 
High 

186 
134 

19 

143.62 
135.82 
141.31 

-3.7961 (1.3429) 0.005 

Enlisted 
Flyer 

Enlisted 
Groundcrew 

Low 
Medium 
High 

Low 
Medium 
High 

31 
55 
59 

72 
101 
206 

152.53 
142.92 
147.90 

153.17 
150.28 
148.14 

-0.4473 (1.6376) 

-1.3419 (0.7717) 

0.785 

0.082 

: ::·. . ..... h> ~onri:::6: RA:Neu-iiANDs•L cuiRENI\J>1oirN ~:arnroSiEJ>. •::. 
............................ .. (~t·I>i~~~y.:~~ cheiiii&J::·~~ei :· ~ab.f.el3-47:)<•••:·•:r:>• 

.~_:_~;:xif~1i~i._•.r_i_.:_•.••.·• .. •.•:_.~;~eant.:_:.·_~----·· ~ell.WU .{ f, ·Dioxin ·:·: : chi •····. J.T.I! 

No Low 143 146.75 . -0.4414 (1.0178) 
Medium 115 140.91 
High 61 147.86 

Yes Low 146 153.19 -2.3285 (0.7419) 
Medium 175 145.83 
High 223 145.32 

Note: Model 2: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
Model 4: Low = ~8.1 ppt; Medium= >8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = ~46 ppq; Medium = >46-128 ppq; High = > 128 ppq. 
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Table 1-2-35. 
Interaction Table for a-2 Macroglobulin 

(Continuous) 

_/: ·····4L·.: _: · iHia> 'l\'.IP!Err2::RMi~:i:wm~t:··· :1t1~9:IAI/l)!?XIN:·· :.·; ··~~Tii) . .:, :::=::-
.. ·· ··=...,: ·: :: (hiiti81Dio~:Y-fAge! f.TabJeC•}49)··rr: · . :::: ··:'::.··/::(·:· 

Born~1942 Low 53 120.89 -0.0100 (0.0105) 0.338 
Medium 69 119.49 
High 109 120.04 

Born<1942 Low 117 125.27 0.0238 (0 .0111) 0.032 
Medium 96 131.31 
High 58 134.79 

a Transformed from natural logarithm scale. 

b Slope and standard error based on natural logarithm of a-2 macroglobulin versus log2 dioxin. 

Note: Low = 39-98 ppt; Medium = >98-232 ppt; High = >232 ppt. 
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Bom~1942 Low 
Medium 
High 

Bom<1942 Low 
Medium 
High 

Table 1-2-36. 
Interaction Table for Apolipoprotein B 

(Continuous) 

54 147.91 -0.0021 (0.0117) 
70 144.69 

112 146.11 

119 147.63 0.0424 (0.0123) 
100 149.32 
60 162.95 

0 .856 

< 0.001 

:::i:.:-=·:!:u:r: ::: .. ~="·:.:i::::;;:::: .. ::··::::::::~?:::;~N;j0·;~j:;;;;1;r:~=*~~~l~lilin~W~:;::_::!:::111111:!i!;::;·\:::·;:::,_:-::_ 

~i ':::~~:'.~~;!~lr_1_.,_:._,;_._:i-•,; _! __ A:_•,•,:_,.,.M~-i_d_;_,~-~-·-~:'-i,! __ ._,1·, ,:•_•· ·:-'·i_, •• ,_,.,! __ ._ •. _ .• _._l~~;;~it~:i lJ\! 
'.s~~--<:,;: ••·,,,._·,{ .. l)iqp~ :.:·••-••'<• n-t:t: '-C&H , , => :..•• '(S!#l' EIT()f.)~f>, :- ::.:::.. :'IBYa.J~e ·:,, \:;>' 
Bom~1942 0.0143 (0.0069) 0.039 Low 101 140. 17 

Medium 96 147.14 
High 166 145.20 

Bom<1942 Low 193 140.62 0.0360 (0.0072) <0.001 
Medium 201 147.70 
High 127 161.35 . 

a Transformed from natural logarithm scale. 

b Slope and standard error based on natural logarithm of apolipoprotein B versus log2 dioxin. 

Note: Model 2: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
Models 5: Low = ~46 ppq; Medium = >46-128 ppq; High = > 128 ppq. 
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Table 1-2-37. 
Interaction Table for Apolipoprotein B 

(Discrete) 

Ininal:pioXin Inic:r::ory '~ Statistip. · ?. : ,;. :!·: ::···::·. ·.Ad~ .. · •. ustedna{.19y5Sis::.ll:·R.:;;.····c····'.·.·-~..;=·.·_: ..• -.·_;'l,=ti;_ .• :;:·~;·,",,_,ft·)·.: ___ ',••.·_:a',·e•._.;=·_ .•. ·_·_·.·_= •.• • •• _• •• :.-.• ··_n_.',_!:.··ti·:''.•. ·.· ·_·.:_ • . =_·:,•~·.r·.··-··k,' .. ·I.%.· ··=-·=·,• •..• :=:, .. · . : (lilitial.·-.-.~.:,._ ••. ·.,·.,.··_,:.=,_··::•·l>i.,··:,·.·._ .. · o~) ... : ::,:.:,:::: .: ti.U. :. . : ::.r .· . ·.,. ereeiit : :: \: . " Q<I 9' • ..,_, 

Stratum .,,.·:-. \#:::. "DiojdiL:·. -::=,)t :n ···/.·h ... :=:Hi~' : ::: ,:;= = = :P;y3Jue· 
Low 54 77.8 0.88 (0.71,1.10) 
Medium 70 72.9 
High 112 70.5 

Bom<1942 Low 119 73.l 1.44 (1.05, 1.97) 0.023 
Medium 100 77.0 
High 60 86.7 

Current : DioXin '.Categ~ry''$•1Di~~ '~~ ':J:.,: ·:·:= 'Analysis ResultS f~~ ,·i.,,og···• (current :Dioxin + · 1) 

· .,... . .. :c· WT" .en .. :==··"t ::. ::.:.:=.:_:;_:_·:_:.:_'.:.="-··.? : >> ·· P. ::· .· .. ':tr•:) ,., :. ·=A_ .• · .··:,·.a-.·.:_: ... -.·1· .. ••• ••. uSt:.'.''.:':··_.·._ .• ·:·i···,·n-ed··s _:·'°'R=_· __ .. ,·.'·:_ .. c-.": .. · .... ;;;,=.· .. ·.·.:_·':,• :1,~.·.·=_ .. ·= __ ~··, ___ .':.:·.•.·'_•_: .. b·_·e·_:_,·-.. ::····_ .• ·_ .• ·.•._:····· .. :·-··:·_,•.·.n· . . =···:.·.·.·.·.···:···· .. := ·:· ••. · ... -=· __ ,~.· .•• ·G i .:··.·•.•-. f . · . .:.' :·.tr . . .. 
stiatmn . .: ..... :: :rii<>:riri ::::: :::j > ,ih. .;:~i:,1:1:::::: >· " 0 .70 Qau"' ~::,/ :' , pty~~e · 
Bom~1942 Low 101 71.3 1.06 (0.93,1.20) 0.368 

Medium 96 76.0 
High 166 71.7 

Bom<1942 Low 193 65.8 1.32 (1.15,1.51) <0.001 
Medium 201 75.1 
High 127 85.8 

a Relative risk for a twofold increase in initial dioxin. 

b Relative risk for a twofold increase in current dioxin. 

Note: Model 2: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
Model 5: Low = :S:46 ppq; Medium= >46-128 ppq; High = > 128 ppq. 
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Table 1-2-38. 
Interaction Table for C3 Complement 

(Continuous) 

:: ... :·:.rn;,::-\i:· ·.u·:: ,. a) MQ~~.;,~~:::;,~cli:~,: :·, .. ,~~:~10~, : .. ADlriS,J'.;1£1): ':: :·= :,:-
,, .. :/-:/::::., -.- {'' .,' .j1({~tWi"t;nt .Dio~by~upation:=::· Table' l3:;;53) ::·:::, <.' · · 

<J :=:,~!~m~oxin ~~!-i~i --~~:0~ ;~~~'.::. \, -,fu;,~,R.~rilts for Log2 (c~:,D.ioxin + ~) 

~11i1Ji =il~~~~1:1::!,~fl~ \;i lii~·c •ti:t': i~i~~E!: : 
Officer Low 188 111.68 0.0316 (0.0070) <0.001 

Enlisted Flyer 

Enlisted 
Groundcrew 

Medium 136 115.48 
High 19 130.65 

Low 33 109.00 
Medium 56 112.02 
High 61 120.58 

Low 73 113.75 
Medium 105 119.87 
High 213 121.57 

a Transformed from natural logarithm scale. 

0.0398 (0.0081) 

0.0181 (0.0041) 

b Slope and standard error based on natural logarithm. of ~ complement versus log2 dioxin. 

Note: Low = ::;46 ppq; Medium = > 46-128 ppq; High = > 128 ppq. 
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Stratum/ ·: 

Non-Black 

Black 

Non-Black 

Black 

Table 1-2-39. 
Interaction Table for C3 Complement 

(Discrete) 

:·:: .. . · .. -.;. ·:·.· ... ;.· .. ·.··· :<:: . :· 

·:·.·:::~~:~1·:::!:!:·:···:·i·········· ~ciJ~:.:•:·•:::.,, ......•. ,. · .· .. D 

All Ranch Hand 866 

AU 

Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Comparison 1,162 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

.. 
Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

Ranch Hand 
Comparison 

51 
70 

350 
481 

147 
180 

369 
501 

7 
6 

9 
15 

35 
49 

.. :·. 

'·' P~~ri.i : ;.:.::;:;:.Aifjtlie1ativ~··~k:':::\ .. t••·: ' .. 
.. .. •..• :.:to~a· ·::·1r·•···:rd~~~<;2tt•<:::.::. ·:+:n•.~v•e. 

2.5 1.00 (0.57,1.76) 0.996 
2.6 

3.9 
0.0 

2.6 0.83 (0.37,1.86) 0.648 
3.3 

2.7 0.66 (0.19,2.33) 0.519 
3.9 

2.4 1.79 (0.65,4.97) 0.260 
1.4 

14.3 
0.0 

0.0 
0.0 

2.9 
0.0 

b)-·MODEV3i ·RANCHiHANDS•AND COMPARISONS BY•DIO.xlN.:¢ATEGoRY:-+f ADJUSTED ' 
·· .. , · · ·?; :.(llio~•categocy~by-Racet 'Ta&1eT:l3f~·:· .. t.••/ ··. ·· · \\ ' ·· .. · ' :. ·. · 

.-: . -· · .·.·· 
. :t:··:-·- ~: ::_=\:--··· 

Stratum · ···:DioXui'categofy:f :;.·:·,·:•· 
Black Comparison 

. Non-Black 

Background RH 
Low RH 
High RH 
Low plus High RH 

Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

·.;·.· 
;: 

D · ::::: .. 

52 

15 
21 
12 
33 

975 

352 
233 
242 
475 

• Percent ····''•: ... , . 

Low }. '.;_·; 

0.0 

13.3 
0.0 
0.0 
0.0 

2.9 

3.4 
2.1 
1.2 
1.7 

I-2-101 

1.06 (0.52,2.17) 
0.76 (0.29,2.05) 
0.39 (0.11,1.33) 
0.56 (0.25,1.28) 

0.870 
0.593 
0.132 
0.172 



No 

. Yes 

Table 1-2-39. (Continued) 
Interaction Table for ~ Complement 

(Discrete) 

Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

416 

188 
105 
79 

184 

611 

179 
149 
175 
324 

3.1 

2.7 
4.8 
0.0 
2.7 

2.5 

5.0 
0.0 
1.7 
0.9 

0.74 (0.26,2.17) 
1.59 (0.53,4.75) 

0. 76 (0.26,2.26) 

1.93 (0.80,4.64) 

0.75 (0.21,2.73) 
0.40 (0.11,1.41) 

0.588 
0.407 

0.625 

0.143 

0.661 
0.153 

.. , _" ·::l::.t ·' ::· d) :!tfQ,J)~µ~: .. }R1\NpI·'Ioo.ID~'/ .• ,~URI~EN'l\:JJIOXIN(> :~ST,ED•· '':<:> ::· ., { ;:._ •.••. 
. '·' ?/\/ ··· ·::\ t/ J~lilT~!atPfu.xiri~y"'."Cw.Te.n.~ :Akohof ·•:~5¢ : :T~le :t~;:::r : .· .. ,_ •<>: .:. < ': •··• :.: '' 

.· .... _, :'_-:c~ Dioxfu·~ofY::Sumui~s,i,atiSti~ \:! .. , .. ~ri~l~-~~: r~i-:~~;:<c.~~-~- :~i~~--~:-:: ,!> 
·· ··.· .... ,. '.< ·· curi-eiit· .. :::.:.:::::· ·· ::J>~~t:· . J:A.~j~edii~1tiv~:Risk , ... ·;•:·, ,'· < <: !_. . · 

.sfraifuri •<_'/ J)ioim\ ,.. ,.,, ... :::•.: ih#:· ::: ... · .·.,::: <9s%. ¢jt)~ , .,.,:L · ) p,;yaille ··x:::: ·· 

0-1 Drinks/Day Low 
Medium 
High 

> 1 Drinks/Day Low 
Medium 
High 

226 
220 
240 

63 
75 
51 

4.0 
3.2 
0.4 

1.6 
0.0 
7.8 

a Relative risk and confidence interval relative to Comparisons. 

b Relative risk for a twofold increase in current dioxin. 

0.51 (0.34,0.78) 0.002 

1.40 (0.81,2.44) 0.228 

Adjusted relative risk, confidence interval, and p-value not presented due to the sparse number of 
abnormalities. 

Note: Model 3: RH = Ranch Hand. 
Comparison: Current Dioxin =:::; 10 ppt. 
Background (Ranch Hand): Current Dioxin =:::; 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin $143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. · 

Model 4: Low = $8.1 ppt; Medium= >8.1-20.5 ppt; High = >20.5 ppt. 
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Table 1-2-40. 
Interaction Table for C4 Complement (mg/di) 

(Continuous) 

''Initial rnoiiiJ.:£a!egocy sum~ry ~~c:S »"' ;-: ~nalysis Resu#sf'Ot- Logz(1riltial.Dioxin)::ir": 

Stra
......__. -_-·· -,,.,,.·:··· ··,, T~ .... ~;_ ~~<1-_::_:_._:,-_• __ , D:_· ·_,:_:1·_0·.·_·xm·<· ;., -_-_··::'.•,'_','.:,t,:_·:'n: __ ,'._:.-,'.:,,_ .•.•. _._·.A_,'_··_:_,'-.'_-·.···M:d_-~ean~ed:a·_:,._'_,-,:.-,'.·._.:_·,.-_ .. ,·_:.:._·-:-· :·,::·-' . J\~djusted Sl«}.ffe\· ,:'· .. ·.,2:Ct/ ,, . ,::,·,, . : , .: " 
UUll lllll.li<I ; ·:: ($td' EITf)!)f ,: .. •:::: •>:: : ; :]ty?.J.~t! .. · :: 

Low 53 22.16 Born::::1942 0 .0113 (0.0125) 0.365 
Medium 69 23.78 
High 111 23.71 

Born<1942 Low 118 22.72 -0.0117 (0 .0139) 0.401 
Medium 98 23.34 
High 59 22.83 

·>··>.-"·.·· 
-:-·· 

: ·:_)t(" 

S~•~-~,m_,_;~L_:'i,•:a··- ;·Di~t.g. ·;o·~.:ryn"-1_.s. __ >i_._r __ : _• _::_m_,_·•_:_::n~ s:,•·,:_:-_ :1_•.: __ Ad_-,;···-----•M_-._1_·-~ean,~_r•_•_· ·-····'.ea_ •. _:•-•_:_.1 .• _ .• _ •.• _Ht:_i_,_:_:_-._._i t(~~t1i~lf ~»ioxin)i~; 
...... lillU4U "" : J,y· cstd. En'.#TJ.N,,;:,nf<" !'·:·,! ~Vafue \}. 

Low 77 21.97 Officer 0 .1323 (0.0408) O.OCll 

Enlisted 
Flyer 

Enlisted 
Groundcrew 

Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

33 
1 

36 
43 
30 

58 
91 

139 

24.95 
28.36 

22.62 -0.0134 (0.0222) 0.547 
22.62 
22.48 

22.78 -0.0038 (0.0109) 0.726 
22.88 
23.18 
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Table 1-2-40. (Continued) 
Interaction Table for C4 Complement (mg/di) 

(Continuous) 

·::· >:. ,,. -'.'.":;, ', . c) MQp}i, 5: ~CH HAi.Ds...;. ctiRRENlj'DIOXrN ~ =:Arou$n. 
·.o:I;: '. . '.;·, .. · · :. : <:70:·, (Cini:Brt DioXiii11;ly-Occupttioo: Table 13,.,55) f' <. : . ·. · 
: :;::_::¢.~i~~~!-~~~~f.H';'~iuli":f1~s~~i~\ :·. i.ADa.lysiS:;g_~lli~ =ioFL()g2 = (CUiTa.tt. Dioilli !+ :if · 

·• -.· ·.·.-:--:-:-:-:-:-: -:>. -··::::.--·:--·· :::· ··.;:::'.<_:·-·. ·.·. _._ . 

::::::·: . .,. ._:" ·: .·.· .·=:·=·:. CtUTeiit .,:::.: . ·=···: .: .. .=:.~~~ed : 

~~ .··. ·= ::.(:=. Di~~/· .,,,:::::·:) =:=n;.,,.=·· ::.::.M~a . 
Officer Low 186 21.75 0.0369 (0.0116) 0.002 

Enlisted 
Flyer 

Enlisted 
Groundcrew 

Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

134 
19 

32 
55 
59 

72 
101 
206 

a Transformed from naruial logarithm. scale. 

22.25 
27.63 

21.60 0.0212 (0.0135) 
22.44 
23 .14 

23.21 0.0024 (0.0068) 
23.14 
23.04 

b Slope and standard error based on natural logarithm of C4 complement versus log2 dioxin. 

Note: Model 2: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
Model 5: Low = ::;;46 ppq; Medium = >46-128 ppq; High = > 128 ppq. 
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0.117 

0.726 



Born:=:: 1942 Low 
Medium 
High 

Born< 1942 Low 

. Stratum ··· ·•'· 

0 Drink-years 

> 0-40 Drink­
years 

>40 Drink­
years 

Medium 
High 

·.·.··:·····:·:···· .. 

Inifi~}:'j)foji~ . 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

Table 1-2-41. 
Interaction Table for Haptoglobin 

(Continuous) 

-4.7528 (2.3951) 0.048 

2.3998 (2.5456) 0.346 

::.~ ~n~y~.:R~Jor~~.:~ Dioxin)::/:· 
=c:AdJusted Slo~ , ... :\.; :/ __ .. . · · 

:.: {Std~ Erroc.j_ . ' ./ ·. ·· P..va1~ : ,, 
10 120.12 -4.0969 (5.0846) 0.421 
12 96.66 
17 101.49 

119 96.57 -0.5802 (2.0963) 0.782 
107 103.80 
107 99.30 ' 

41 106.74 -1.8189 (3.0710) 0.554 
46 110.02 
43 112.01 

Note: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
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Table 1-2-42. 
Interaction Table for Haptoglobin 

(Discrete) 

··.·.·.· .. :::: .. /\:~~ .~1.·_.:~~:···:··~~-· ·ti· eg.:t .. ::~_• ·_.•,:.·_. s~~ s~~~· =t: /_.:.:: ::;:~n~J~.~~~!:•r?f :~:amtiar:~o~>::_.,: 
_- ·-·· uu 411. ' .. .. ·.·.· :::::::-:-· ... :-:··:: . . - .····· ·.··. .·.·.··-· ·:}/;:·= _::::;;:;;. ··-. ·· ... 

~tmn' ,_: __ .•.······ ····.?+= •.. ,. ''Tr= .. -~~ :::;~~~e~tn·=·· . __ ,, .'_,·.A_,=· ... ,=.= .. ·_.='.'.d·· ... ··.=_ .• :_,'.·; __ ... _· ..• ~,- ... ·.·,·,-.~~95· ,_.·_m._·.R_.·,: ___ • .• ··.·_e1a •• _._c•.•· .. .. _ _ u
1

• •. v)~ •.. .. •·_ .• =.•_.·_,:_ .. • .• ~_.,•·.•:' .. ·.· ..• ·.·.·.=.·.· ..• ·.,k .: .. . .. ·· .·. ..... . >· .·.· 
,;,u.ca , .•... • •.• , :}l)io~{:.:: . ·\#:=tn.: :% :=~g~f·r , .,:::\ . , -C/" . ::;,; .• ;:;.,,p-yaj~~: ·===::;:{ ::: 

Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

76 
33 

1 

36 
43 
29 

58 
89 

137 

5.3 
18.2 

100.0 

13.9 
16.3 
20.7 

10.3 
13.5 
13.9 

4.51 (1.45 , 14.01) 

1.07 (0.66,1.74) 

0.91 (0.70,1.19) 

_,.:h./ · !>5. ·M9!>.~iµ•fa: :'RAN'cu:~§:. •=1r-~i1W<.PlQ~>- -~$.T1.fP::i · 
·:> ·· .: ·., : · ~Dioxitr.by-:Li.fetime ·Alcohol ffiSt-0i:y: ··.Ta'bJ.e . 1~.58) · · .. · 

0.009 

0.781 

0.500 

· ·r ;:::,. ~ -~()j_.·_n_ •. _ ••.••..•. :_;_._!,c1:; :n. ~1.,t~~~-;,:_;_;_f,:_: ___ •. _;•,-•_:,.-::,s~.Stii~~~:=: . /:::. , · ·•Anaiys~ •JtesultS 'ror~t·~natD.ioxm>) •:• 
St:__= >._. :::= . lial . ><: · , =. P.~dilit: > _.•_A_:,·.·········-~j~~95·=·_····· ···.· .. _•%:~.'. _._=.·.·.···t?·'.·_,_·c:1m_·.·1•·.v.)I.=,RiS.·_,_·.·.·.·_,·····,··.'_, __ !_._•_.,·_··.·.··.•.=:_·_ .. li :"::>>.:_:_._ •. : .. '._•.·.·.:.·_•_.:_ .. _ .... _· ~v··:~_ .. ,u:_··_·e. ··,:_.:_'.'.,:.,_.··_.'.:····,·.:=: .. •.= __ ,= . . ·: 

HUUU '! Dio~):: _.: >_.n•· ·: <•:=~K: / . " ~ .• r <U . 

0 Drink-years Low 
Medium 
High 

> 0-40 Drink-years Low 
Medium 
High 

>40 Drink-years Low 
Medium 
High 

10 
12 
17 

119 
107 
107 

41 
46 
43 

20.0 
16.7 
17.6 

5 .9 
12.1 
15.0 

14.6 
21.7 
16.3 

a Relative risk for a twofold increase in initial dioxin. 

0.84 (0.46,1.54) 

1.19 (0.90,1.57) 

0.78 (0.52,1.17) 

Note: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
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0.577 

0.229 

0.238 



Officer 

Enlisted 
Flyer 

Enlisted 
Groundcrew 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

Table 1-2-43. 
Interaction Table for Transferrin 

(Continuous) 

77 299.97 -0.0371 (0.0221) 
33 286.49 

288.16 

36 292.54 0.0186 (0.0120) 
43 289.48 
30 301.81 

58 292.64 0.0025 (0.0058) 
91 301.04 

139 299.65. 

0.094 

0.122 

0 .664 

':: . :t:::::::::::·:_:., •. ·{;: :-.::: · : ~~· ijgi>#!J'~2 ·~¢ii~~· ; .~·p!Qxffl · •. ~~!\Jt.p. •.::_:· :<··: .. / 
-:::t ·: ...• :::::, ... /· .. ········ . ?i; (lni~)'.µ@~f~yf:fu~~ ~~~r@c:al\~~e~··nT.;tbl§:~~~~~) J:)·:;::n:rt :\0:> :.•·r::o•·. 

-••:········:·· •:•·•···~i!r~••!~~~:·~!!~~!i~i_:_~_;;_:-.;_•._•.:.•:_•_._·:_::.•-~ .. _: .. · __ :·.~_•,i.·.ust_r.•.: .. :.•_:;.:_t_• .·.~.•.: ... • .•. -.•••_-.•.1_-····• •·:•:• .. ··••••··• ·••:•li!~~·:·~~~!!~?~••r~~···~~:1~e~··••·•:······-·· 
S
. t· ---~2±.•.•.,._••,•·,· L)( .. ·.·.·.· ·.·.·.··· ' <>> :: :O? _.·.•_,',•.·-.·_ ... , •. _.M'-'..,ean'·· .,., .•.•• a·_,.· .,:_.·.•.· .. •.· .• ·_,',• . . . . ·•_i . _ •. i_: __ .••:::•_i_:_._ : .. _·:_ •. •.·.·;_.:·-: .. __ •. '_:::•-.•.' .. •.••_.A __ .-•, •. · __ .:_.'.:·· .. .:."_.d __ .• S._? ___ tdijS(· ···_ .... _·._: ·:····.,_.:'.· __ :ea·:·_:E:_·_: _ :_._·_ao•.·•.•_,:_. __ ~_·.·_'_·'.···_ .. _or: .... _':pe)·_. :,~:·.· .• ···.,·:·-·-·_······:·· •. _•._•.':··_·_-.•· .• • t ;: ;::: : : : :): _: . :... .. > . . . .. 

UH.IUU '\. · iiiijil~jl.)j~~··-'····< •? lit)( : ::•: ··"····· ......... v ;/:;; •: ·····••18¥mu:et••t.:::: 
No 0.0148 (0.0086) 0.085 Low 73 291.72 

Medium 60 294.72 
High 51 302.52 

Yes Low 98 298.44 -0.0015 (0.0059) 0.799 
Medium 107 294.98 
High 119 297.91 

a Transformed from natural logarithm scale. 

b Slope and standard error based on natural logarithm of transferrin versus log2 dioxin. 

Note: Low = 39-98 ppt; Medium= >98-232 ppt; High = >232 ppt. 
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Table 1-2-44. 
Interaction Table for Transferrin 

(Discrete) 

: .:t; :J·:_: ~}.MODEL\1: ... '~cH:~sxs~·cO.~~QNS~~~ / .>: :· 
. .. .... '· · : :t (Gro~ffel.j~.:.Lifetiiiie Al~ltOI HiStO&. ·TatJle.13-6qJ: ·,., ··;::= 

:L: :> · ... :=< :> ~P.lltiorud) · .... · ... ·., . .. ?.·· .''' :::· :fetcel1~ .::.·:·· ;A;dj. Rel~~iv~~K 
~wii:', ::·= ./?it Cahg~cy. . ·:_,: f ·::''· ·(;~~ ::: jf•:r··ri : :· ········ :·J.,9W:{ .. '.' {95~,,:c:Itf :t> · 
0 Drink-years All 

> 0-40 Drink-years All 

>40 Drink-years All 

0 Drink-years 

> 0-40 Drink­
years 

Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

> 40 Drink-years Officer 

Enlisted Flyer 

Enlisted 
Groundcrew 

Ranch Hand 63 
Comparison 69 

Ranch Hand 625 
Comparison 840 

Ranch Hand 229 
Comparison 323 

Ranch Hand 14 
Comparison 23 

Ranch Hand 14 
Comparison 11 

Ranch Hand 35 
Comparison 35 

Ranch Hand 248 
Comparison 337 

Ranch Hand 95 
Comparison 119 

Ranch Hand 282 
Comparison 384 

Ranch Hand 95 
Comparison 127 

Ranch Hand 47 
Comparison 65 

Ranch Hand 87 
Comparison 131 
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14.3 0.92 (0.35,2.43) 
15.9 

12.2 0.97 (0.70,1.33) 
12.5 

10.9 0.53 (0.32,0.89) 
17.3 

7.1 0.77 (0.27,2.20) 
13.0 

21.4 1.38 (0.46,4.16) 
9.1 

14.3 0.82 (0.30,2.26) 
20.0 

13.7 0.85 (0.55, 1.33) 
14.2 

16.8 1.53 (0.81 ,2.90) 
11.7 

9.2 0.90 (0.57, 1.42) 
11.2 

8.4 0.45 (0.16, 1.29) 
18.1 

14.9 0.81 (0.39,1.66) 
18.5 

11.5 0.48 (0.26,0.88) 
16.0 

p-V.ahie 

0.867 

0.829 

0.016 

0.630 

0.562 

0.698 

0.487 

0.191 

0.661 

0.136 

0.562 

0.018 



:.;:;: 

Table 1-2-44. (Continued) 
Interaction Table for Transferrin 

(Discrete) 

Stratum : \ :: :- ::r ... i>roxm -cai~ocy 
·.•••t:Percent 

n { .. ·,\tow·· 
AdjUst~tRelative. ·rusk . 

. i~s%;i:c1~? . · ::~Value •. 
0 Drink-years Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

> 0-40 Drink-years Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

>40 D~-years Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

53 18.9 

20 15.0 
15 20.0 
24 12.5 
39 15.4 

696 12.6 

258 15.5 
. 169 10.7 
164 7.9 
333 9.3 

276 18.5 

84 9.5 
67 9.0 
63 11.1 

130 10.0 

a Relative risk and confidence interval relative to Comparisons. 

Note: Model 3: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 

0.73 (0.17,3.08) 
1.13 (0.26,4.92) 
0 .68 (0.16,2.86) 
0.85 (0.27,2.68) 

1.21 (0.79,1.83) 
0.77 (0.44,1.32) 
0.68 (0.37,1.27) 
0.73 (0.47,1.13) 

0.45 (0.20,1.01) 
0.37 (0.15,0.91) 
0.52 (0.22,1.24) 
0.44 (0.22,0.85) 

Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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0.664 
0.868 
0.599 
0.787 

0.379 
0.337 
0.224 
0.155 

0.053 
0.031 
0.139 
0.014 



APPENDIX 1-3. 

Gastrointestinal Analysis Tables 
Occupation Removed from Final Model 

This appendix contains results of exposure analyses after occupation has been removed 
from those final dioxin models (Models 2 through 6) that contained occupation. These 
analyses are performed to investigate the relationship of the dependent variable to dioxin 
without removing any effects due to occupation. The format of these tables closely parallels 
the adjusted panels of Chapter 13 tables. A summary of the tables found in this appendix 
follows. 

7. - - .·.:- ·:::: 

Ap1,;~~ 1-
3 ::>, c!.~~~-n i~k 

1-3-1 13-4 Jaundice 

1-3-2 13-6 Alcohol-Related Chronic Liver Disease and Cirrhosis 

1-3-3 13-9 Other Liver Disorders 

1-3-4 13-10 Hepatomegaly 

1-3-5 13-12 AST (Continuous) 

1-3-6 13-13 AST (Discrete) 

1-3-7 13-14 ALT (Continuous) 

1-3-8 13-15 ALT (Discrete) 

1-3-9 13-16 GGT (Continuous) 

1-3-10 13-18 Alkaline Phosphatase (Continuous) 

1-3-11 13-19 Alkaline Phosphatase (Discrete) 

1-3-12 13-20 Total Bilirubin (Continuous) 

1-3-13 13-22 Direct Bilirubin 

1-3-14 13-23 Lactic Dehydrogenase (LDH) (Continuous) 

1-3-15 13-24 Lactic Dehydrogenase (LDH) (Discrete) 

1-3-16 13-25 Cholesterol (Continuous) 

1-3-17 13-26 Cholesterol (Discrete) 

1-3-18 13-27 HDL Cholesterol (Continuous) 

1-3-19 13-29 Cholesterol-HDL Ratio (Continuous) 

1-3-20 13-30 Cholesterol-HDL Ratio (Discrete) 

1-3-21 13-31 Triglycerides (Continuous) 
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1-3-22 13-32 Triglycerides (Discrete) 

1-3-23 13-33 Creatine Kinase (Continuous) 

1-3-24 13-34 Creatine Kinase (Discrete) 

1-3-25 13-35 Serum Amylase (Continuous) 

1-3-26 13-36 Serum Amylase (Discrete) 

1-3-27 13-37 Antibodies for Hepatitis A 

1-3-28 13-38 Serological Evidence of Prior Hepatitis B Infection 

1-3-29 13-40 Stool Hemoccult 

1-3-30 13-41 Prealbumin (Continuous) 

1-3-31 13-43 Albumin (Continuous) 

1-3-32 13-45 a-1 Acid Glycoprotein (Continuous) 

1-3-33 13-46 a-1 Acid Glycoprotein (Discrete) 

1-3-34 13-47 a-1 Antitrypsin (Continuous) 

1-3-35 13-48 a-1 Antitrypsin (Discrete) 

1-3-36 13-49 a-2 Macroglobulin (Continuous) 

I-3-37 13-50 a-2 Macroglobulin (Discrete) 

I-3-38 13-51 Apolipoprotein B (Continuous) 

I-3-39 13-52 Apolipoprotein B (Discrete) 

I-3-40 13-53 ~Complement (Continuous) 

I-3-41 13-54 ~ Complement (Discrete) 

I-3-42 13-55 C4 Complement (Continuous) 

1-3-43 13-56 C4 Complement (Discrete) 

1-3-44 13-57 Haptoglobin (Continuous) 

1-3-45 13-58 Haptoglobin (Discrete) 

1-3-46 13-59 Transferrin (Continuous) 

1-3-47 13-60 Transferrin (Discrete) 
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Comparison 

Background RH 

Low RH 

High RH 

Low plus High RH 

1,035 

363 

253 

254 

507 

Table 1-3-1. 
Analysis of Jaundice 

Occupation Removed from Final Model 

1.36 (0.69,2. 70) 0.374 

0.13 (0.02,0.96) 0.046 

0.27 (0.06,1.16) 0 .078 

0.20 (0.06,0.66) 0.008 

a Relative risk and confidence interval relative to Comparisons. 

AGE (p=0.021) 
DC (p=0.115) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ::;; 10 ppt. 
Background (Ranch Hand): Current Dioxin ::;; 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ::;; 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table 1-3-2. 
Analysis of Chronic Liver Disease and Cirrhosis (Alcohol-Related) 

Occupation Removed from Final Model 

Comparison 

Background RH 

Low RH 

High RH 

Low plus High RH 

987 

347 

239 

228 

467 

0.95 (0.55,1.67)** 0.869** 

0.87 (0.46,1.63)** 0.656** 

0.84 (0.43,1.63)** 0.602** 

0.85 (0.52,1.40)** 0.529** 

a Relative risk and confidence interval relative to Comparisons. 

DXCAT*RACE (p=0.017) 
AGE*DRKYR (p=0.054) 

b Adjusted for percent body fat at the time of duty in SI;A, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

** Categorized dioxin-by-covariate interaction (p ~0.05); adjusted relative risk, confidence interval, and 
p-value derived from a model fitted after deletion of this interaction; refer to Appendix Table 1-4-1 for 
further analysis of this interaction. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > IO ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table 1-3-3. 
Analysis of Other Liver Disorders 

Occupation Removed from Final Model 

519 1.10 (0.95, 1.28) 0.203 AGE (p=0.444) 
RACE (p=0.003) 

a Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

b Relative risk for a twofold increase in initial dioxin. 

··r•· P>¥<l.i.>.*~~,·~~·~~;~:·Cq~~SQ~~··~X:~i§~:,[£~;fE¢.9.jiY:•:;§i@;Jp~ : =· · 

.• .·•,· . \/\:,, .,. . .. ••·•: ? .:. ··• .A.~j;::ifil .••. anv . •.. e .••.•.. ·:~~ · < :::.c:=: ... •.t/·n ·· ./:::. :\<\::/j•) •..•. :•••···>•··.·.:.···.:.··:::.: i.:.·•.•·········.··.·• .. ) . .\ 

·~~¥i··Qrt.~Cif:Y .. ) •. · :ii • · ·:··· ··.:: (9S:~~· q~~~)~ :•: .• t: .ify~;~ .:.::= : .·;!=·· to:VanaJeJ~emark5 H :: .. ... . .. ·. 
Comparison 1,036 AGE (p=0.803) 

RACE (p<0.001) 

Background RH 365 0.99 (0.75,1.31) 0.927 
DC (p=0.337) 

DRKYR (p=0.001) 
Low RH 253 1.02 (0.75,1.39) 0.917 

High RH 253 1.31 (0.97,1.78) 0.077 

Low plus High RH 506 1.16 (0.91,1.46) 0.225 

a Relative risk and confidence interval relative to Comparisons. 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ::;; 10 ppt. 
Background (Ranch Hand): Current Dioxin ::;; 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ::;; 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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·-·-:.-·· . . · -·--·>· .-.· 

4 

5 

871 

871 

870 

Table 1-3-3. (Continued) 
Analysis of Other Liver Disorders 

Occupation Removed from Final Model 

'.;::··· . . . •.·.•. . 
•.. :·_.-==== __ ' !_:_.;_=_::_·•_<_ .··-. Anal_~_;_·~· ··· :_•=_'-~_::_._· ··esu)~::~ot :ij>gz,;,C~UITeot :])i~~::+. ·tf' j: ·< ·: ... 

''' ·.:.;:::;.:::: ·=::=::::::'.:. .:.:-:- ;-··· 

·-~j~~~~:.~ill::.::•••• ..• _::,••:::;iy~::··· -=•••••••••••·•;·t~~~fu: .R;marks 
1.14 (l.03 ,1.27)** 0.013** 

1.14 (l.04,1.25)** 0 .005** 

1.10 (l.00,1.21)** 0.056** 

CURR*DC (p=0.015) 
AGE (p=0.999) 

RACE (p=0.051) 
DRKYR (p=0.039) 

CURR*DC (p=0.018) 
AGE (p=0.980) 

RACE (p=0.048) 
DRKYR (p=0.040) 

CURR*DC (p=0.017) 
AGE (p=0.832) 

RACE (p=0.037) 
DRKYR (p=0.045) 

a Model 4 : Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 
Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Relative risk for a twofold increase in current dioxin. 

c Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 

** Log2 (current dioxin + ! )-by-covariate interaction (p ~0.01); adjusted relative risk, confidence interval, and 
p-value derived from a model fitted after deletion of this interaction; refer to Appendix Table 1-4-2 for 
further analysis of this interaction. 
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Table 1-3-4. 
Analysis of Hepatomegaly 

Occupation Removed from Final Model 

•.· ·· . . •·:···· 

n 

· < = :rn;:.:·::c;=:::~1sisR~· ro~:::~g2~at:Dimn); =;): .,:.:.:,'.···· .· 
AdJ. Rela~~:i ~l\'.i(95%ci)1> . ·.' \~V3Iue .< ·' ·=· ,,,c6~~t~:'Remarks ... 

506 1.12 (0.66, 1.89) 0.675 AGE (p=0.008) 
DRKYR (p=0.058) 

a Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

b Relative risk for a twofold increase in initial dioxin. 

n 

4 873 

5 873 

872 

: /A~j~: R.efative:Ris"k:.· 
J,: :: {95.%'.,:g:t),=:i:C.· .. ·: 

1.08 (0.74,1.59) 

1.00 (0.73,1.38) 

1.04 (0.72,1.50) 

-;: 

a Model 4 : Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 

·.·.· 

0.684 

0 .988 

0 .831 

.·.·· .... ·-::: :···::.:;::;::::;:=:=::::::::::.:..:-. 
.··:::: ··.·'. .. .:/;:;: :- ··: ·:·· .. :· 

.· .. ·.· ·= ;~~~iilt~~~ 
AGE (p=0.016) 

DRKYR (p=0.065) 

AGE (p=0.040) 
DRKYR (p = 0.031) 

AGE (p=0.017) 
DRKYR (p~0.063) 

Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Relative risk for a twofold increase in current dioxin. 

c Adjusted for log2 total lipids in addition to covariates specified under ·covariate Remarks" column. 
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Low 171 

Medium 167 

High 170 

Table 1-3-5. 
Analysis of AST (U/L) 

(Continuous) 
Occupation Removed from Final Model 

22.36** 0.079 

23.30** 

23.37** 

0.0130 
(0.0124)** 

0.294** 

a Transformed from natural logarithm scale. 

INIT*ALC (p=0.006) 
DC (p=0.267) 

ALC*IC (p=0.002) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blpod draw for dioxin, and covariates specified under ncovariate Remarksn column. 

c Slope and standard error based on natural logarithm of AST versus log2 (initial dioxin). 

** Log2 (initial dioxin).-by-covariate interaction (p ~0.05) ; adjusted mean, adjusted slope, standard error, and 
p-value derived from a model fined after deletion of this interaction; refer to Appendix Table 1-4-3 for 
further analysis of this interaction. 

Note: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
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Comparison 

Background RH 

Low RH 

High RH 

Low plus High RH 

Table 1-3-5. (Continued) 
Analysis of AST (U/L) 

(Continuous) 
Occupation Removed from Final Model 

-:-·-- - :· ... . - ·.· . . . . -- --··· - ... ·· .. - .·.::::::::::.::.:: 
,._ ::.':'=:.>·. :·D.ittefetice of .AdjY , .. ' 
Adf ·,_ ·Melin::vS:Jeomparisoils : ::_:: 
Mean~': ·-:::·/(~:%-C.l~)c :'.· :.p-vai~~1.·:: 

1,025 23.50 

362 

251 

251 

502 

23.20 

23.13 

22.88 

23.01 

-0.30 -

-0.37 --

-0.62 --

-0.50 --

0 .559 

0.529 

0 .298 

0.280 

a Transformed from natural logarithm scale. 

·-·::·-·· ;:-·--... ·.:::::::-· -·-- · 

DRKYR*DC (p=0.011) 
ALC*IC (p<0.001) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

c Difference of adjusted means after transformation to original scale; confidence interval on difference of 
adjusted meanS not presented because analysis was performed on natural logarithm scale. 

d P-value is based on difference of means on natural logarithm scale. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt,.10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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·/:.-:::'.:::::::;.-::;-:-:· 

Table 1-3-5. (Continued) 
Analysis of AST (U/L) 

(Continuous) 
Occupation Removed from Fmal Model 

<::::]:t\ ... · :'Aiialysis?R~~-rrii :Logz 
.. :

=.·.:··_,:·_, ... _.=_,·'.=·.··.·:·.·,·=.=:·,:_,·. ·.. . '.'.: .... ·.··• • l"··~• .;0·1·0W:•~ : + .=.::./_·l)" . ,:)::;: : ~ . .· \'-'-U.1:1·~ .......... . · ... ·,, .. '.·.:,=~ .. ·,·.,_'_,~_;.:,_:,~:~: .. ,.·.·_,·,:_: . .. ~·.··· . ·:-. .: : :::: . •. :·:.:.:;::: <:-:-. -: :. .x:.· ~-~<~_::: .. ::·: ... · .· . . . . . . . 

.. ·«·· · ;·.··:·:-:-·-·.;. •• 

• Mocielh./ Low :::\Medium/= _mgh· 
:un : , A<IJ.~ · sl<>~ :::: :· =/f> :: > ,, ... · .. . · ... , . "°'-·'' · 

\ (Std.: EirOf>c ·· ~V.atlie · · •· :ct'>¥ariaie:R.emim · • 
4 

5 

22.52** 
(287). 

22.47** 
(290) 

22.61 ** 
(289) 

23.65** 
(290) 

23.27** 
(290) 

23.30** 
(290) 

22.70** 
(287) 

23.16** 
(284) 

22.98** 
(284) 

a Transformed from natural logarithm scale. 

0.069 

0.069 

0.071 

b Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 

0.0082 
(0.0087)** 

0.0089 
(0.0074)** 

0.0060 
(0.0080)** 

0.346** 

0.231** 

0.452** 

CURR*ALC (p=0.003) 
AGE*DRKYR (p=0.030) 

ALC*IC (p<0.001) 
DRKYR*DC (p=0.009) 

CURR*ALC (p=0.003) 
AGE*DRKYR (p=0.030) 

ALC*IC (p <0.001) 
DRKYR*DC (p=0.009) 

CURR*ALC (p=0.003) 
AGE*DRKYR (p=0.024) 

ALC*IC (p<0.001) 
DRKYR*DC (p=0.008) 

Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

c Slope and standard error based on natural logarithm of AST versus log2 (current dioxin + 1). 

d Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 

** Log2 (current dioxin + 1)-by-rovariare interaction (p~0.05); adjusted mean, adjusted slope, standard error, 
and p-value derived from a model fitted after deletion of this interaction; refer to Appendix Table 1-4-3 for 
further analysis of this interaction. 

Note: Model 4 : Low = ~ 8.1 ppt; Medium= >8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = ~ 46 ppq; Medium = > 46-128 ppq; High = > 128 ppq. 
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Table 1-3-6. 
Analysis of AST 

(Discrete) 
Occupation Removed from Final Model 

. .. ... ~ ... 
. : . . ,. }.,i -=,:}\:~l)aly~ Results.•r.~~~i::~Cnrrent I).i~~ ·±::::l) ,· '//.\,}~ . ., . '·=' . ·= 

··== H .· '•A· ·di ·'·:n· .. lft4::ve·=::n::;:.'t.... :: ,:::::::.. :t,·:::://t.:: ;,=,.=·=· .<=.t . . :·. . . ~· :n.caau. .. . :nc;a.: :.· ..... ·.·.·. :::::::::::::.:::::::::;.:.:: . ~ ... 

Mooet~ ·· > .. 11 :: >>; :.;< .... :=:=: (~%·¢~t).~.>: .:=: ··· , , }?syaiue /J :=:=·==•= =,:=/c~~~e\R.~il:rarks'.:::. · =• ::: . 
4 864 1.04 (0.76,1.42)** 0.803** 

5 864 1.07 (0.81,1.40)** 0.635** 

863 1.01 (0. 75, 1.35)** 0.953** 

a Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 

CURR*ALC (p =0.015) 
IC (p=0.041) 
DC (p=0.018) 

ORK.YR (p=0.075) 

CURR*ALC (p=0.032) 
IC (p=0.044) 
DC (p=0.025) 

ORK.YR (p=0.072) 

CURR*ALC (p=0.029) 
IC (p=0.049) 
DC (p=0.028) 

ORK.YR (p=0.068) 

Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Relative risk for a twofold increase in current dioxin. 

c Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 

** Log2 (current dioxin + 1)-by-covariate interaction (p:$;0.01); adjusted relative risk, confidence interval, and 
p-values derived from a model fitted after deletion of this interaction; refer to Appendix Table I-4-4 for 
further analysis of this interaction. 
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Table 1-3-7. 
Analysis of ALT (U/L) 

(Continuous) 
Occupation Removed from Final Model 

Low 171 26.89 0.078 0.0062 0.701 AGE (p<0.001) 
(0.0161) ALC (p=0.004) 

Medium 167 28.30 DC (p=0.266) 

High 170 27.61 

a Transformed from natural logarithm scale. 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for.dioxin, and covariates specified under "Covariate Remarks" column. 

c Slope and standard error based on natural logarithm of ALT versus log2 (initial dioxin) . 

Note: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
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Table 1-3-7. (Continued) 
Analysis of ALT (U/L) 

(Continuous) 
Occupation Removed from Final Model 

... ··• •. .... .... ... •• . ...... < .. •:<. .. .. . . .... ·. .... .. . ·• 

..... .·••••·t:-;f~~~;~~l:.. .... .•••••·:•:-..: ... -···•:·:•.r-:-.···~~Xi!.6:1:~~: .. :··· ... ,.: .... :.·.-.:.« .... •_·:.::_: ... _:i.:;.:-:.::--w~iL ... ,.: .. 

.. ...... ·· . · ·· · · · · ........... · . ... . , ...... ·· .·•·.• .. · .• · .. ·····A·· .. ·••_•.:.:·:·a·.'-.• .. t.'= ... · .. · .. ·-· .. • .. •._ .. •.·.s·.·.· .· .··1.'o: .. _•.·.·~··.·.":· .. :.•.·'········ ... ·_ .• ·_ .• · .. ··.··,:· ... · .. : : .....•. . •. ·· ···· •. ·, •. · . . · •.. ... ·.·,·, •.. , ·.·.·.· .. ·.··, · •.. ··.:··.···· .. · .• ··.·· .• ··.•.· ..• · ··.: · · .· · · · •. ,.. • .... :·=_:: .•. ::::.:.· . ... .............. ,,,. .. , . . . : .... :=:..: '•=••• .................... ,. .. ,{••:\.••::!\::... . ,... . .. , ,.., r"" . . 

MOdel_it .:• / ~~ • :. ~~tfun ::.:· •. Rii1F-< ;.:.:~f.!·ii•ii ($t~Y.f;ij"or>~ · · .. ~value.> .. :· •:· q~!~rmi~·ii~.: :· ·+:1:::.1 

4 

5 

25.02 
(289) 

25.17 
(292) 

25.37 
(291) 

27.40 
(295) 

26.99 
(295) 

27.02 
(295) 

27.46 0.055 
(291) 

27.71 0.057 
(288) 

27.51 0.057 
(288) 

a Transformed from natural logarithm scale. 

b Model 4: · Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 

0.0338 
(0.0108) 

0.0316 
(0.0092) 

0.0289 
(0.0100) 

0.002 

0.001 

0.004 

Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

AGE (p<0.001) 
ALC (p=0.002) 
DC . (p=0.105) 

AGE (p<0.001) 
ALC (p=0.002) 
DC (p=0.121) 

AGE (p<0.001) 
ALC (p=0.002) 
DC (p=0.117) 

c Slope and standard error based on natural logarithm of ALT versus log2 (current dioxin + 1). 

d Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 

Note: Model 4: Low = :::; 8.1 ppt; Medium = >8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = ~ 46 ppq; Medium = >46-128 ppq; High = > 128 ppq. 
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Table 1-3-8. 
Analysis of ALT 

(Discrete) 
Occupation Removed from Final Model 

4 875 1.14 (0.93,1.40) 

5 875 1.14 (0.95,1.37) 

874 l.ll (0.91,1.35) 

a Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 

0.220 

0.166 

0.316 

AGE (p=0.389) 
DC (p=0.002) 

ALC (p=0.006) 

AGE (p=0.389) 
DC (p=0.002) 

ALC (p=0.006) 

AGE (p=0.348) 
DC (p=0.002) 

ALC (p=0.008) 

Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Relative risk for a twofold increase in current dioxin. 

c Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 
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Table 1-3-9. 
Analysis of GGT (U/L) 

(Continuous) 
Occupation Removed from Final Model 

·. a) MODEL:2: : R:ANCJI HA11l»s:· '.?J.NI'I'li.L DIOXIN: . ::ADJUSTED'\ 

Initial Dio~ .Cat~ocy s~l1lal'J ' ,., 
. . : .Statistics . :: .. ,, , . ,, :., .-

Initial 
Dio:Xiil 

Low 

Medium 

High 

170 34.24** 

165 36.96** 

167 35.94** 

0.098 

a Transformed from natural logarithm scale. 

0.0120 
(0.0223)** 

0.592** INIT*DC (p=0.042) 
AGE*DRKYR (p=0.026) 

AGE*ALC (p=0.072) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

c Slope and standard error based on natural logarithm of GGT versus log2 (initial dioxin). 

** Log2 (initial dioxin)~by-covariate interaction (p $;0.05); adjusted mean, adjusted slope, standard error, and 
p-value derived from a model fined after deletion of this interaction; refer to Appendix Table 1-4-5 for 
further analysis of this interaction. 

Note: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
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Table 1-3-9. (Continued) 
Analysis of GGT (U/L) 

(Continuous) 
Occupation Removed from Final Model 

.. , . '< : piJm_en!·bfu~_,¢a'i;~cy:\ : k:' :,:L~:·. ~. :'. ,, :.~si.Slttsfilt:S for Log··· :: ',.,. · : 
:::t(>'''o · . Ad~f(I·M~"l(o) . · · ···.=LS<~ ... ·:-:::t~= l)ioimt, l) · ~·: ;:::;,::::\_.)i'::, ·' 
. '>(:ii' .>'::r: .. ·:\·.:.::, ·:::::,}::·::::::, :Yt>:.::: :.;.··'; +L:,:·'··' '':~ ;:;.-'::, ;4CJj/sl~~:[./f,.": .. ::·_::::: ·;. i\ ... ::::., ·:;:;::,,.:· ·:,,.,,,,,., ·· ''··. ·': '•··: 

Moa~I~:·. ··,I£;;: :\M&li.Wii :_:::::::Wlljgij <}, '':f(tZ· ,._ '''{std>Efij>f)/ :' ,:jFYat~~ ::.-:r=: : · :c&ta~t~ ii~~ :: 
29.37 33.29 35.64 0.079 0.0564 4 <0.001 AGE (p=0.286) 
(289) (295) (291) (0.0142) 

5 29.08 32.87 36.56 0.087 0.0581 <0.001 
(292) (295) (288) (0.0121) 

32.16 34.96 37.10 0.108 0.0383 0.003 
(291) (295) (288) (0.0130) 

a Transformed from natural logarithm scale. 

b Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 
Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

ALC (p=0.002) 

AGE (p=0.299) 
ALC (p<0.001) 

AGE (p=0.154) 
RACE (p=0.113) 
ALC (p<0.001) 

c Slope and standard error based on natural logarithm of GGT versus log2 (current dioxin + 1). 

d Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 

Note: Model 4: Low = ~ 8.1 ppt; Medium= >8.t-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = ~ 46 ppq; Medium= >46-128 ppq; High = > 128 ppq. 
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Low 173 

Medium 170 

High 172 

Table 1-3-10. 
Analysis of Alkaline Phosphatase (U/L) 

(Continuous) 
Occupation Removed from Final Model 

70.19** 0 .030 

72.15** 

70.90** 

0.0023 
(0.0084)** 

0 .779** 

a Transformed from natural logarithm scale. 

INIT*DC (p=0.009) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

c Slope and standard error based on natural logarithm of alkaline phosphatase versus log2 (initial dioxin). 

** Log2 (initial diox.in)-by-covariate interaction (p ::5:0.05); adjusted mean, adjusted slope, standard error, and 
p-value derived from a model fitted after deletion of this interaction; refer to Appendix Table 1-4-6 for 
further analysis of this interaction. 

Note: Low = 39-98 ppt; Medium = >98-232 ppt; High = >232 ppt. 
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Table 1-3-10. (Continued) 
Analysis of Alkaline Phosphatase (U/L) 

(Continuous) 
Occupation Removed from Final Model 

..
. ·.,·•.·.·.: .. _._:,•.,==.·.·.··.,·.·,·.· .. ··= .,.· .. ·· ·• . · , : =.:.•_,_ .. •_!,•:.•,•.•,•.:,:_:,:-.. · .. '.·.·.: •. _··.•.· .n:n:eti!tic_:·===_e o. ·f,.:.>.=·.~. ·-•:.:i_• ';i_=~••.· .. ·.,·.· ...... · . ,.. . .. ,. · ·.· · · · · · · · · .. ·. . ., ..... . . . -AJ'lll:I .. A.\l..J: .. ·: . ··. -::. :·::-r::~:~· $•"=-ft(\.={/:}·:·~: 

-~·i!:!:••··•:.•!··~:!~·::::•:!iJG-ean,<W~~lii~:•:::·_: .... :·IB~~ued ·.=.=.· ·•:::·•·········c~v~~ke•··~~atkS •,· __ ,,. 
Comparison 1,027 67 .68** DXCAT*DC (p=0.005) 

AGE (p=0.006) 

Background RH 366 69.05** 1.37 --** 0.201** 
WINE (p=0.002) 

RACE*IC (p=0.002) 
Low RH 254 71.09** 3.42 --** 0.006** 

High RH 254 70.48** 2.81 --** 0.024** 

Low plus High RH 508 70.79** 3.11 --** 0.001** 

a Transformed from natural logarithm scale. 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under ~covariate Remarks" column. 

c Difference of adjusted means after transformation tq original scale; confidence interval on difference of 
adjusted mea.nS not presented because analysis was performed on natural logarithm scale. 

d P-value is based on difference of means on natural logarithm scale. 

** Categorized dioxin-by-covariate interaction (p~0 .05) ; adjusted mean, difference of adjusted means, 
confidence interval, and p-value derived from a model fitted after deletion of this interaction; refer to 
Appendix Table 1-4-6 for further analysis of this interaction. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table 1-3-10. (Continued) 
Analysis of Alkaline Phosphatase (U/L) 

(Continuous) 
Occupation Removed from Final Model 

c) MODELS '4, 5, AND 6~ ::RANCH HANDS-:CURRENT=Di'.()xm: '.JADJUS'l'.ED, 
Current Dio:ti~ .~tegocy / .· .. · <·= ·==:{:, • .-;·. Analysis R~JO.~iL~gi j,· w = 

, Adj:ust~Mean~/{11) ====i•· .. , .·. ~·::;:t· · · .··, .. '\· ;,,·· (Current ,, ili()ifu/t •::i): }/ :;: =;· 
:-: ::::::.:·:.::::?::::· :·.. ··:-·. ... . . . .. ..:··:. :--· ;_:-:\:: .:;::-: ::::::··::·-:-_:; 

M b ···Lo.· ·/: • ,Mt \::&Y ·= :~~--h) ': '· ·· · .· R~ .·.· ·.••·.·.•.·.·.·.• .... •· .... i.••._·S:Atdd· .... ~, ·.: ·.· .. D!:;_s_·.:·.•---.. 
1

.· .... ~.····.·.·.pe .. ·r•·· ) .·.c.· · ·•p-'·· v ··al·=-"'u:· .er; · : ._.'._ .• _._.:.••.•.• .... =_ •. •••.·.·,•c: .•.•••..• o •.•..• :•_.v· •.·.·•.· ·· .•. a?_•·.na·.··. ·.·: .• _.·_.t·.·_•e·_:_•••.: .... ·.••R· . .. ·e"m ··a···rks;.:: · odel · ::) w \•=( .• ~tum / :~ .. \/• .· .' .. / " o£1nu .. ,.· . . •· . ;: .•. 

4 

5 

67.48 
(287) 

67.88** 
(290) 

68.42** 
(289) 

68.78 
(291) 

68.06** 
(291) 

68.26** 
(291) 

68.30 
(289) 

68.87** 
(286) 

68.52** 
(286) 

a Transformed from natural logarithm scale. 

0.025 

0.030 

0.034 

b Model 4 : Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 

-0.0002 
(0.0061) 

-0.0001 
(0.0053)** 

-0.0034 
(0.0057)** 

0.974 

0.981** 

0.552** 

Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

AGE (p =0.433) 
LWINE (p=0.005) 

DC (p=0.002) 

CURR*RACE (p=0.039) 
AGE (p=0.494) 

LWINE (p=0.004) 
DC (p=0.002) 

CURR*RACE (p=0.036) 
AGE (p=0.652) 

LWINE (p=0.005) 
DC (p=0.003) 

c Slope and standard error based on natural logarithm of alkaline phosphatase versus log2 (current dioxin + 1). 

d Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 

*.* Log2 (current dioxin + 1)-by-rovariate interaction (p~0.05) ; adjusted mean, adjusted slope, standard error, 
and p-value derived from a model fitted after deletion of this interaction; refer to Appendix Table 1-4-6 for 
further analysis of this interaction. 

Note: Model 4: Low = ~ 8.1 ppt; Medium= > 8.1-20.5 ppt; High .= > 20.5 ppt. 
Models 5 and 6: Low = ~ 46 ppq; Medium = > 46-128 ppq; High = > 128 ppq. 
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Table 1-3-11. 
Analysis of Alkaline Phosphatase 

(Discrete) 
Occupation Removed from Final Model 

. 
::.i.:!· .. 1:.:·.·~ ... '.:.•.: .. :n:=:g=;.::.:.i:'.·I.·:; , =.•A•=' .. t~.'·"·'=.:.·R·e··~~:.:•;.ti<.·v.: .. •·.=.·e····.········,'.'..'n···· :: ·.:.·:.:.•·.1:.•k:.··.·.'. •·,·. ;,•.·,·:'.:·~.·····9·.•.:.::,:S:.'.a:·· ···,••.•.~.:~.•."=, ••. 'Sisc•.:.•.•·.·:;:'.=:·.·.'.::;I:.:.· .. ~.' .. )··b:.::: :ts . for .~:{lmtiaitjlio~~jf :: ;•; :: . , .. 

< u., :1 n.e \ ·CHI • p-V~u~>· + =•·,·· : :::. k~~3ria~ .Rem~ ·.·ti:::· 

504 1.06 (0.77,1.45) 0.734 AGE (p=0.757) 
IC (p=0.033) 

LWINE (p=0.164) 

a Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

b Relative risk for a twofold increase in initial dioxin. 

:·:··· : . · , : < t · .. •.'.=.·.·=.••.<.'.'·.'.•.''.•. A.' 'd. 'i~.·.'.•.R.·. · . e.'''1.an.''. ·v. e· Risk 
.•.=.·.· . . =.'·'·.=·=·.· ... ·.·,.' .. ·.,· ... =··: .. =·n<,:.•,'•,: ,... , H.= ,: (~~qi.)~ · =· •• p:.vai~~ ·•:!•·::} / t • C~~ari~te · Remarks 

Comparison 

Background RH 

Low RH 

High RH 

Low plus High RH 

1,043 

369 

257 

258 

515 

1.63 (0.89,2.96) 

1.80 (0.95,3.39) 

1.61 (0.81,3.21) 

1.71 (l.01,2.91) 

0.111 

0.070 

0.175 

0.047 

a Relative risk and confidence interval relative to Comparisons. 

AGE (p=0.111) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin :::;; 10 ppt. 
Background (Ranch Hand): Current Dioxin :::;; 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin :::;; 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table 1-3-11. (Continued) 
Analysis of Alkaline Phosphatase 

(Discrete) 
Occupation Removed from Final Model 

4 884 1.05 (0.85,1.29) 0.666 AGE (p=0.525) 

5 884 1.04 (0.87,1.24) 0.692 AGE (p=0.534) 

883 0 .98 (0.81 , 1.19) 0.845 AGE (p=0.640) 

a Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 
Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Relative risk for a twofold increase in current dioxin. 

c Adjusted for log2 tolal lipids in addition to covariates specified under "Covariate Remarks" column. 
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Comparison 

Background RH 

Low RH 

High RH 

Low plus High RH 

Table 1-3-12. 
Analysis of Total Bilirubin (mg/di) 

(Continuous) 
Occupation Removed from Final Model 

1,027 0.63 

367 0.63 

254 0.62 

254 0.60 

508 0.61 

0.01 -

-0.01 --

-0.03 -

-0.02 --

0.745 

0.635 

0.074 

0.142 

a Transformed from natural logarithm scale. 

AGE (p=0.060) 
ALC (p<0.001) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

c Difference of adjusted means after transformation to original scale; confidence interval on difference of 
adjusted means not presented because analysis was performed on natural logarithm scale. 

d P-value is based on difference of means on natural logarithm scale. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand) : Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table 1-3-12. (Continued) 
Analysis of Total Bilirubin (mg/di) 

(Continuous) 
Occupation Removed from Final Model 

. . ···· · 
.•• :b) MOi>ELS·•ik:s, AND6: .,~CH~S}~- CmumNr DIO~,.d:-.~~STEI:> 

.·.-:-·. 

.. , .. 
Modelb .. 

4 

5 

6d 

C.urr~t Dfuifu cite'g~cy\Oi"l:" 
::•Acijllst~''~f1na1<n? ·.:,•; it;' 

"\·:. ·:-: .·· :·::: ;)?: : .. 

Lo.w 

0 .62 
90) (2 

0 .62 
94) (2 

0 .63 
(2 93) 

:Medtfuo 
0.63 
(298) 

0.62 
(297) 

0.62 
(297) 

0.59 
(296) 

0.60 
(293) 

0.60 
(293) 

•Transformed from natural logarithm scale. 

0.008 

0.007 

0.010 

b Model 4: Log2 (lipid-adjusted. current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 

•:· AnalysisRe$ui~ =·rorl,og[/ ·· 
''t . (C.urrent Dfoiin'' +••!)t•:t ., 

·=:·.-. . / >'.; .·.;.:·::::;.···.-:.:.::; 

.".'Adj ~·=i~1()-(;e ::··::;·:~ ;··:·). :: ·:::·::< :::::::.:::: 

(~~. ,Errw:)r)c p;va1ue· .,_j :=, C.6variateRe~· 
--0.0063 
(0.0097) 

-0.0025 
(0.0081) 

--0.0076 
(0.0088) 

0.514 

0.754 

0.387 

DC (p=0.799) 
AGE*RACE (p = 0.017) 

AGE*RACE (p=0.016) 

AGE*RACE (p=0.020) 

Model 6: Log2 (whole-weight current dioxin + 1), adjusted. for log2 total lipids. 

c Slope and standard error based. on natural logarithm of total bilirubin versus log2 (current dioxin + 1). 

4 Adjusted for log2 total lipids in addition to covariates specified. under "Covariate Remarks" column. 

Note: Model 4: Low = ~ 8.1 ppt; Medium = >8.1-20.5 ppt; High = >20.5 ppt. . 
Models 5 and 6: Low = ~ 46 ppq; Medium= >46-128 ppq; High = > 128 ppq. 
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Table 1-3-13. 
Analysis of Direct Bilirubin 

Occupation Removed from Final Model 

Comparison 

Background RH 

Low RH 

High RH 

Low plus High RH 

.·::, :1!:!\{: )\dj; Retative':~i· 
. 11\ :,'.!'i:!J'-.=i'.: (?S~·c.1~)~ ::•·· . ~value.:··· 
1,027 

367 

254 

254 

508 

0.76 (0.28,2.08) 

0 .65 (0.22, 1.95) 

0.26 (0.06,1.17) 

0.44 (0.17,1.11) 

0.599 

0.442 

0.079 

0.083 

a Relative risk and confidence interval relative to Comparisons. 

IC (p=0.028) 
RACE*AGE (p=0.065) 
AGE*ALC (p=0.034) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ::::; 10 ppt. 
Background (Ranch Hand): Current Dioxin ::::; 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ::::; 143 ppt. 
High (Ranch Hand): Current Dioxin·> 10 ppt, Initial Dioxin > 143 ppt. 
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.. 

: 

Table 1-3-13. (Continued) 
Analysis of Direct Bilirubin 

Occupation Removed from Final Model 

: .-: :· .. -··. ":," ~J.Sis Resillls:ro~ ~z:'~curr~·:J?ioXm. + :i)t fr.· :\=:::: 
·: 

: 

Model a 

4 

5 

6c 

1 Model 4: 
Model 5: 
Model 6: 

b Relative ri 

.... · }Adj~ :Rel~tiVei:R.isk == 
· :· :: <95% :c~t)~ >·= · ·· 

..:;::::::{> . . . .. ;::::: >:.::;__.·. ":/. ;: . ::;< •• :··: .·. . ..... ·. :·:·/.".'.. >~ >· 
;· ·>:-- ·-;.; ·:·:·:··::-:::::::.::' ·· ·.·:::.:=::-:-:::·: :: :·:::::·:·. 

==:T ~Yaluf? ::' / 7 ··•=.· .. COv.ariate=J:terttiifl&<. 
864 0.86 (0.56,1.31) 

864 0.99 (0.71,1.39) 

863 0.70 (0.49,1.01) 

Log2 (lipid-adjusted current ~oxin + 1). 
Log2 (whole-weight current dioxin + 1). 

0.469 DRKYR (p=0.135) 

0.958 DRKYR (p=0.142) 

0.065 DRKYR (p=0.107) 

Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

sk for a twofold increase in current dioxin. 

c Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 
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Table 1-3-14. 
Analysis of LDH (U/L) 

(Continuous) 
Occupation Removed from Final Model 

mitiarDioxin :Category Surmnary : 
, .:::,> '::/ Statistics ' · ·'" · .. ::: .. \" .. . 

Jniwll :, 
Dioxin: :· 

, :: :'A:naJysiS:Resw.ts for 'Lc>gi (Initial nfo~#&: 
. : -~:· - : . '.:::·:;f :::;::/::: :::: ·.-: .· - .· ·: :: - :~-. ::f }i(\:_ :-· 

:crii~~ 
::ttt~ir~. .. · :·· ·· · -.-.···· .· 

.. ;: .. ·. 

Low 171 146.70 0.021 0.0032 
(0.0058) 

0.586 RACE*ALC (p=0.024) 

Medium 167 143.47 

High 170 148.40 

a Transformed from natural logarithm scale. 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for .dioxin, and covariates specified under "Covariate Remarks" column. 

c Slope and standard error based on natural logarithm of LDH versus log2 (initial dioxin). 

Note: Low =: 39-98 ppt; Medium = >98-232 ppt; High = >232 ppt. 
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Table 1-3-14 . . (Continued) 
Analysis of LDH (U/L) 

. (Continuous) 
Occupation Removed from Final Model 

yi.:( . :·::.:·,•.'.:'.: .•. •.• .. .. ,. . '. ,A, ··d, ~.·· :· .•..•..•. · .. :.·.·.: .; M: •····.eanm.:: . . ..... ~.'.i.: ... _:.:.ev.·. ren.···"·.'.'.·• .. •.~.•·.· ··'' .. • ·eo•· .. ~em··~.·_: ·pansof,_A.~j ~:ns: ••. • .. '.'.: :: •:• •. ; ·.; . \:· ·. .· ... . • .::.:·:::·: ::• • 
..,, - -i:I:..,- - - '.•'> ·: .. --:>:.:;:::;;:;:::-:. ·-: .. ·.···. ..-:.: ·::·· 

Dioxin Categorj;::!'> · .' ·· 11 ·'• '·Mbmab:; ·· · · · ):::: (?:$%•· c.Ly: . ·P:.vaiue~ . c ·· :covariate R~fil-iis 
Comparison 

Background RH 

Low RH 

High RH 

Low plus High RH 

1,024 148.25** 

362 147.74** 

251 148.08** 

251 148.70** 

502 148.39** 

1 Transformed from natural logarithm scale. 

DXCAT*AGE (p=0.006) 
DXCAT*RACE (p=0.035) 

-0.51 --** 0.754** 
DXCAT*DRKYR (p=0.044) 

-0.17 --** 0.927** 

0.45 --** 0.809** 

0.14 --** 0.922** 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

c Difference. of adjusted means after transformation to original scale; confidence interval on difference of 
adjusted means not presented because analysis was performed on natural logarithm scale. 

d P-value is based on difference of means on natural logarithm scale. 

** Categoriz.ed dioxin-by-covariate interactions (p~0.05); adjusted mean, difference of adjusted means, 
confidence interval, and p-value derived from a model fitted after deletion of these interactions; refer to 
Appendix Table I-4-7 for further analysis of these interactions. 

Note: RH =Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table 1-3-14. (Continued) 
Analysis of LDH (U/L) 

(Continuous) 
Occupation Removed from Final Model 

···.· ·•::;Clirf&it.:Dioxin ... ~t~rt y ::: 
... (} ·? A,.cij~~'4ean~l(?,f •· · 

.. . .. ._ · ADfuysiS R,~'..for .i.og~ J: 
·••· .'\·!{ <¢t!IT~ >pioXill +,.p •: · 

·::·::/:: ·:::::: 
··.··.: 

..:Adj/Stol>e:. ··:::- ··• . 
... (StdJ&ror:)~ .·:~v~~ •·.· . 

4 143.99 

5 

(289) 

143.86 
(292) 

144.02 
(291) 

146.76 145.07 
(295) (291) 

146.23 145.81 
(295) (288) 

146.24 145.65 
(295) (288) 

a Transformed from natural logarithm scale. 

0.012 

0.012 

0.012 

b Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Mpdel 5: Log2 (whole-weight current dioxin + 1). 

0.0037 0.254 
(0.0033) 

0.0037 
(0.0034) 

0.0032 
(0.0037) 

0.279 

0.388 

Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

··· Covariate· ReimitkS 

ALC*DC (p=0.020) 

ALC*DC (p=0.021) 

ALC*DC (p=0.022) 

c Slope and standard error based on natural logarithm of LDH versus log2 (current dioxin + 1). 

d Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 

Note: Model 4: Low= ~ 8.1 ppt; Medium= >8.1-20.5 ppt; High= >20.5 ppt. 
Models 5 and 6: Low = ~ 46 ppq; Medium = >46-128 ppq; High = > 128 ppq. 
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Table 1-3-15. 
Analysis of LDH 

(Discrete) 
Occupation Removed from Fmal Model 

·· t/ H./ •· ·.· ~A.d .. ·1i.· •• R.····· ~. tiv~.~k.·•.: .. · ... :.·•.•·.·· .......... '.•.•.'.'' '.• .. : ::: :;: ·:· ';.:::<. ~:· '.# - - - -- - - -

Dioxin.Caiegocy.. } . i1 :) : . • : (9~% (;~I Sf•:: ':\ .P:{V3I~ 

Comparison 

Background RH 

Low RH 

High RH 

Low plus High RH 

1,024 

362 

251 

251 

502 

1.06 (0.74,1.52)** 0.757** 

0.80 (0.53,1.23)** 0.315** 

1.08 (0.73,1.61)** 0.691 ** 

0 .94 (0.69,1.29)** 0.695** 

1 Relative risk and confidence interval relative to Comparisons. , 

-··--.. · t.:·:;:. ::::··<L·-."f. i;;. :=· 

. ) co"Varfute•.Rem~ O:.Ut · ··:. :; · .. 
DXCAT*DRKYR (p=0.008) 

RACE (p=0.003) 
AGE (p=0.131) 
ALC (p=0.004) 
DC (p=0.195) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under ft Covariate Remarks ft column. 

•• Categorized dioxin-by-covariate interaction (p~0.05); adjusted relative risk, confidence interval, and 
p-value derived from a model fitted after deletion of this interaction; refer to Appendix Table I-4-8 for 
further analysis of this interaction. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table 1-3-16. 
An~ysis of Cholesterol (mg/di) 

(Continuous) 
Occupation Removed from Final Model 

'a) :MODEL3: RANCHHANDSAND.COMPARiSONS::]Jy;n10X1N:£ATEGoRY ..:... ADJUSTED 
••· • • - · • • .; ·-: + ·- - _., -

Dioxin Category •n ···· 

Comparison i ,025 215.50 

Background RH 362 215.28 

Low RH 251 215.35 

High RH 251 219.15 

Low plus High RH 502 217.24 

a Transformed from natural logarithm scale. 

-0.22 -

-0.15 --

3.65 -

1.74 --

. ·:_ .. ·.·· 
-:-:·:::··-: ·.· 

··-.:: .. :·::;;:.:-::.::. 

p-Value~, ... •·. •.. • • ... :coV.ariate =Remafks. 

0.926 

0.955 

0.183 

0.405 

RACE (p=0.395) 
AGE*DRKYR (p=0.023) 

ALC*DC (p=0.061) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

c Difference of adjusted means after transformation to original scale; confidence interval on difference of 
adjusted meanS not presented because analysis was performed on natural logarithm scale. 

d P-value is based on difference of means on natural logarithm scale. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand) : Current Dioxin > 10 ppt, lO ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table 1-3-17. 
Analysis of Cholesterol 

(Discrete) 
Occupation Removed from Final Model 

::\\ .. ,.:· :-Adj~' . .itebitiv,~ 'Illilt .. ·.· ···:· ···. ,, ..... ···:;:. :.: . 
DioxinCaug-0J .: :.11 .. :··· .:(~53,:pi.)~ ··· < p-V3J~e <:·:· ... ··,,;:: .. · &~~eRemari.S ·' _... __________________ ___;_,__;,_ _______ ..;._.;...;.......;,..---"'"-------------.;......;..-------'----

Co mp ari son 1,027 

Background RH 367 1.09 (0. 76, 1.56)** 0.630** 

Low RH 254 1.24 (0.83,1.84)** 0.287** 

High RH 254 1.42 (0.97,2.10)** 0.073** 

Low plus High RH 508 1.33 (0.98, 1.81)** 0.067** 

1 Relative risk and confidence interval relative to Comparisons. 

DXCAT*ALC (p=0.024) 
AGE (p=0.216) 

RACE*IC (p=0.018) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

•• Categorized dioxin-by-covariate interaction (O.Ql <p~0.05); adjusted relative risk, confidence interval, and 
p-value derived from a model fitted after deletion of this interaction; refer to Appendix Table 1-4-9 for 
further analysis of this interaction. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand) : Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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. . :·:-

:MOciet.a·,. 

4 864 

5 864 

Table 1-3-17. (Continued) 
Analysis of Cholesterol 

(Discrete) 
Occupation Removed from Final Model 

. ,\·An~ly~ ·~fsuits:ror~z<Cfu!#nt :Dioxm.f. 1) \ ;:: 

A~.:Relative~k ·':,;= · .·· · ·=::;:;_: '.·=·· · · 
:: '{95%-Cl:)b : =\ ·==· =· =: =p-Vilue ' /\ ·:eo~3riate Reriiarici 

1.10 (0.96,1.26) 0.178 

1.21 (l.07,1.37) 0.002 

AGE (p=0.260) 
DRKYR (p=0.099) 

RACE*ALC (p=0.016) 

DRKYR (p=0.060) 
RACE*ALC (p=0.014) 

DC*AGE (p=0.043) 

a Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 

b Relative risk for a twofold increase in current dioxin. 
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Table 1-3-18. 
Analysis of HDL Cholesterol (mg/di) 

(Continuous) 
Occupation Removed from Fmal Model 

Initial Dioxin C3tegoft:Smn~aey · · · .: ··::· · .,: (:/ AnalysiS ReSuJ.t5:J4#:jl)gi (biifia1 Diri~t'. 
.. statistics..: .,- · ·· > > .: ·· ::··· · . : f 

Initial 
Dioxin 

Low 

Medium 

High 

::;.<·::::: ··=· ·:·:·<:::: ··: ·.;· .. 

•···~ ··(\.: !'.· rte1~ :. ·:-./~~.:::!j;!i ::::: c:J~:;::=c .·. /~~~~e ··: 
170 41.84 

163 39.74 

166 40.17 

0.186 -0.0146 
(0.0079) 

0.066 

1 Transformed from natural logarithm scale. 

·covanate 
·itemarks : 

RACE*IC (p=0.033) 
ALC*DC (p=0.017) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for.dioxin, and covariates specified under "Covariate Remarks" column. 

c Slope and standard error based on natural logarithm of HDL cholesterol versus log2 (initial dioxin). 

Note: Low = 39-98 ppt; Medium = >98-232 ppt; High = >232 ppt. 

I-3-33 



Table 1-3-18. (Continued) 
Analysis of HDL Cholesterol (mg/di) 

(Continuous) 
Occupation Removed from Final Model 

. ·~'.i!::1·=:.=,:•·•:,:.'.:.::····:·::•: .. =··=···._····,·:••••=·:.•_•;:.: .. ~:., ..•.•. ,-=:. ···· A~j'.·•·••:·.· .. _::,• .. :,;:M .• _:::_·.:.: .. :.=_=.·_•.•,'.'.'······.=····,······ ·····(:~95 .. · :_·~.·~.:_c·····'·e .. C•_:~_-L.~).:·A_,_c·.·.d ....... ~---·~~- :_•.'i'•,·.:.· .. ·.: .• _: ..• ,:.:·:_ •.•. · .. =:_·, •.•. ' •. '.~V'.i-_i.•_•.•al!!i_:. 1u:f.·_·e···:,_•·.·· ... ·,=, ... ::.:_:·_ •. ·.-'' .•.•. • ... •·.•.~~.·.· .. ~,:a· _" n·:_•~at· .·· .. :e •. •.•.=,'.i·R· . ."····.~.~ ··a:• .r·:·::~ .. :~· .. . ·· , ... , 
· J>ioi#i. ~iiteg(>cy .:f ·, ::•n: •: · Mean.U, • 7" r '-"•· . ..ux A:. 

Comparison 1,016 42.46** DXCAT*ALC (p<0.001) 

Background RH 358 43.40** 

Low RH 247 42.51 ** 

High RH 246 40.89** 

Low plus High RH 493 41.69** 

a Transformed from natural logarithm scale. 

0.93 -** 

0.05 --** 

-1.57 -** 

-0.77 -** 

0.142** 

0.950** 

0.027** 

0.162** 

DXCAT*DRKYR (p=0.007) 
RACE (p<0.001) 

ALC*IC (p=0.063) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

c Difference.of adjusted means after transformation to original scale; confidence interval on difference of 
adjusted means not presented because analysis was performed on natural logarithm scale. 

d P-value is based on difference of means on natural logarithm scale. 

** Categorized dioxin-by-covariate interactions (p s:0.05); adjusted mean, difference of adjusted means, 
confidence interval, and p-value derived from a model fitted after deletion of these interactions; refer to 
Appendix Table 1-4-10 for further analysis of these interactions. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin S: 10 ppt. 
Background (Ranch Hand): Current Dioxin :::;; 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin s; 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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4 

5 

6d 

44.43** 
(285) 

44.85** 
(290) 

43.94** 
(289) 

42.55** 
(285) 

42.26** 
(287) 

41.97** 
. (287) 

Table 1-3-18. (Continued) 
Analysis of HDL Cholesterol (mg/di) 

(Continuous) 
Occupation Removed from Final Model 

40.27** 
(281) 

40.01** 
(274) 

40 .54** 
(274) 

0.121 

0.130 

0.156 

-0.0258 <0.001 ** 
(0.0061)** 

-0.0252 < 0.001** 
(0.0052)** 

-0.0168 0.003** 
(0.0056)** 

•transformed from natural logarithm scale. 

Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 

CURR*DRKYR (p=0.011) 
RACE (p=0.042) 
ALC (p<0.001) 

AGE*DC (p=0.028) 

CURR*DRKYR (p=0.002) 
RACE (p=0.050) 
ALC (p<0.001) 

AGE*DC (p=0.030) 

CURR*DRKYR (p=0.002) 
CURR*DC (p=0.018) 

RACE (p=0.094) 
ALC (p<0.001) 

AGE*DC (p=0.015) 

Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

Slope and standard error based on natural logarithm of HDL cholesterol versus log2 (current dioxin + 1). 

Adjusted for log2 total lipid~ in addition to covariates specified under "Covariate Remarks" column. 

Log2 (current dioxin + !)-by-covariate interactions (p~0.05); adjusted mean, adjusted slope, standard 
error, and p-value derived from a model fitted after deletion of these interactions; refer to Appendix Table 
14-10 for further analysis of these interactions. 

: Model 4: Low = ~ 8.1 ppt; Medium= >8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = ~ 46 ppq; Medium = >46-128 ppq; High = > 128 ppq. 
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Low 169 

Medium 161 

High 163 

Table 1-3-19. 
Analysis of Cholesterol-HDL Ratio 

(Continuous) 
Occupation Removed from Final Model 

5.09** 0.143 

5.28** 

5.36** 

0.0243 
(0.0097)** 

0.012** 

a Transformed from natural logarithm scale. 

INIT*ALC (p=0.008) 
AGE (p=0.193) 

RACE*IC (p=0.016) 
DRKYR*IC (p=0.047) 

ALC*DC (p =0.042) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

c Slope and standard error based on natural logarithm of cholesterol-HDL ratio versus log2 (initial dioxin). 

** Log2 (initial dioxin)~by-covariate interaction ·(p ~0.05); adjusted mean, adjusted slope, standard error, and 
p-value derived from a model fitted after deletion of this interaction; refer to Appendix Table 1-4-11 for 
further analysis of this interaction. 

Note: Low = 39-98 ppt; Medium = >98-232 ppt; High = >232 ppt. 
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Comparison 1,018 

Background RH 363 

Low RH 250 

High RH 249 

Low plus High RH 499 

Table 1-3-19. (Continued) 
Analysis of Cholesterol-HDL Ratio 

(Continuous) 
Occupation Removed from Final Model 

5.09** 

4.97** -0.12 -** 0.163** 

5.09** 0.00 -** 0.992** 

5.37** 0.28 --** 0.006** 

5.23** 0.14 -** 0.078** 

a Transformed from natural logarithm scale. 

DXCAT*ALC (p=0.015) 
RACE (p=0.010) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

c Difference of adjusted means after transformation to original scale; confidence interval on difference of 
adjusted meanS not presented because analysis was performed on natural logarithm scale. 

d P-value is based on difference of means on natural logarithm scale. 

** Categorized dioxin-by-covariate interaction (p ~0.05); adjusted mean, difference of adjusted means, 
confidence interval, and p-value derived from a model fitted after deletion of this interaction; refer to 
Appendix Table l-4-11 for further analysis of this interaction. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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.. ··:::: .. ·.·.:::· '..· 

499 

Table 1-3-20. 
Analysis of Cholesterol-HDL Ratio 

(Discrete) 
Occupation Removed from Final Model 

1.13 (0.97,1.32) 0.116 AGE (p=0.263) 
ALC (p<0.001) 

RACE*IC (p=0.006) 
RACE*DC (p=0.026) 

a Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

b Relative risk for a twofold increase in initial dioxin. 

·• ··:::::= ::.-•.•.•• ": : :··:.·_ .. : ___ •.·_.,-,··n ·'-' · X /: . A_· .... _•_d_-_:.• ~(··~95b, Ji_·~.• .. B.•.:A_•-_ :,._ •. :at·_· C,:_. _··· ·· __ •-.·_· .. ···v:•I•_:.~)··.·:s .... -:·.•.:_._~ ::If':: ·:·· .: . : ·'· . . ;:·-····:C_._•·or.·v/ ana·:· te .·R. ·em: ; ' ar···_••.•.:_·-·~~--·----_-:: ___ .,_:: ___ :._.•>_ / .. DioxinCattg~~:·';•'/ 7" ? : P..Valoe :::•Y :• •· ~ .. """ 
Comparison 

Background RH 

Low RH 

High RH 

Low plus High RH 

1,018 

363 

250 

249 

499 

0.94 (0.73,1.21) 

1.03 (0.78,1.38) 

1.40 (1.03, 1.89) 

1.19 (0.95, 1.50) 

0.632 

0 .816 

0.030 

0.122 

a Relative risk and confidence interval relative to Comparisons. 

RACE (p=0.05_4) 
DC (p=0.001) 

ALC (p<0.001) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table 1-3-21. 
Analysis of Triglycerides (mg/di) 

(Continuous) 
Occupation Removed from Final Model 

lnitiaIDioxm ·catei6brs~riia1y:. > 
· · :·sti&nci· : 

Initial 
Dioxin > 

Low 173 

Medium 170 

High 172 

··::·: ::>· . .;:/:.::::·· .· .:::=.t;::'.::::-:-:: ... ·.· 

Ad·. . .. . :•/· .. : Adji 'Slope/ .· .. ).r·· ::: 
•· > · ·M~~·· t ..... 3Rz .. :• \(Sta. :•El-ror)c ····· (tiyi1#J.\ 

129.02 0.051 

143.36 

140.37 

0.0329 
(0.0189) 

0.083 

a Transformed from natural logarithm scale. 

: ·· .. 
... · 

.: .... ::>:.::: ·>> ·•·· · 

'.Cov.adate .:·•• •: 
:R.cinatk$::.) :.•:.· 

RACE (p =0.003) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

c Slope and standard error based on natural logarithm of triglycerides versus log2 (initial dioxin). 

Note: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
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Table 1-3-21. (Continued) 
Analysis of Triglycerides (mg/ di) 

(Continuous) 
Occupation Removed from Final Model 

··::-:~);:::.;' · ": ·:.:= ;:-"{:' ·.·.· ::·.:::... ·:· ·.·· .. •;·: ...... ·• · - · .. .. - -· .... ·:-:: --: · ::::;:::;;:::::;: 

.._::.; .. "'::::· · . . ._);(',.;:- \.:. ) ,_,_., .. ·. :':''·::/-·-" '"'·'' : ',. : · / .· · .. ·.,:_:.:_,._·M __ ,_:_:• __ : _n_....n_ · ·--~-~_' __ ,·•_··_•_,:.:.ev,'_-_-___ ren ___ .s·_·' ___ ,.•_::,_•._.·_·---~-··_c_'.,•_:_'_e_·_·~,--_· ·_~_-_-~_,._-_' __ ·._-_f:_:•_•_Ad·.··_-_n : ·~~lns,·._-__ -_•_•,·_._._•,._i,i.•,•._•.: __ ,•• __ ,•,. __ : __ '.·_,·_,,- _•_--. __ _ -_'·_'_-,-_-_· __ ·. --.· .,•_• __ •._- _'_:_· _._·_ .• _·,·.•_ .• _-_ • .• _-_,:•,·_-.-_-.·,.•-•_-_',+_·, .•. _·_·. ·: .::,: __ ,,_/, -- ' ::: ·- .<rn:~dj. : . ....... '-'U=~- . 
•-Di4ilµ £auim%/ . •ii ·• . \M~· :· t·;-: (95'f<r,i(;f~I::)c \ \ -/ ~Vafue~(j· .·· ·::•c'ovariate¥i~arkS:--··. '.": 

Comparison 

Background RH 

Low RH 

High RH 

Low plus High RH 

1,025 131.01 

362 125.14 

251 132.51 

251 146.33 

502 139.25 

a Transformed from natural logarithm scale. 

-5.87 --

1.50 --

15.32 --

8.24 --

0 .173 

0 .767 

0.004 

0.040 

RACE (p<0.001) 
AGE*DRKYR (p=0.014) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

c Difference of adjusted means after transformation to original scale; confidence interval on difference of 
adjusted means not presented because analysis was performed on natural logarithm scale. 

d P-value is based on difference of means on natural logarithm scale. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand) : Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table 1-3-21. (Continued) 
Analysis of Triglycerides (mg/di) 

(Continuous) 
Occupation Removed from Final Model 

~~t~~~*t· .:.:.:_,. 
Mooel~ · 

4 

5 

6d 

116.76 
(290) 

108.82** 
(290) 

130.73** 
(289) 

128.23 
(298) 

128.94** 
(290) 

137.21** 
(290) 

147.60 0.039 
(296) 

159.69** 0.095 
(284) 

142.23** 6.394 
(284) 

a Transformed from natural logarithm scale. 

b Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 

.:·;:-:::;:;.:;.._-::::::::;:·.·: 

<:~·=~:•:•::•·=·~~Yalu~•::;;::. 
0 .0648 <0.001 

(0.0129) 

0 .0944 <0.001** 
(0.0112)** 

0.0212 0.029** 
(0.0097)** 

Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

;·;·:· ·::·::···· 
·-:-; .. ·.· · .. ·>.<:·-·;·.::· : 

RACE (p=0.001) 

CURR*DRKYR (p=0.033) 
RACE (p=0.002) 

AGE*DRKYR (p=0.039) 

CURR*DRKYR (p=0.040) 
RACE (p=0.017) 
ALC (p=0.156) 

c Slope and standard error based on natural logarithm of triglycerides versus log2 (current dioxin + 1). 

d Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 

** Log2 (current dioxin + 1)-by-covariate interaction (p~0.05); adjusted mean, adjusted slope, standard error, 
and p-value derived from a model fitted after deletion of this interaction; refer to Appendix Table 1-4-12 for 
further analysis of this interaction. 

Note: Model 4: Low = ~ 8.1 ppt; Medium = >8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = ~ 46 ppq; Medium = >46-128 ppq; High = > 128 ppq. 
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4 884 

5 884 

883 

Table 1-3-22. 
Analysis of Triglycerides 

(Discrete) 
Occupation Removed from Final Model 

·,,:.:·,:·, = ::(,.:'_:'=i'.f'::::A.n811~:~~··,ior: :~i·:~~illTet.lt=·.Dioxm+ ·1> · : -:::;:: .••·<. =• 

.·-:=: : ,, :: A;·'.n.: .. =.·.·.· .• _._tJ·'.·.:,·.',·.·~_::95iR_=··.~.·=,_·~·-:·' .. _::c··_,-_v_,._:e

1 
.•.•..•• •):~.,;_···· ··t···.·.=.'.',=.· ... •.·.:.H <: •.. : '.?'<=:::= ;, tt·'=·· ,•='.;_:;.: , ·. ,.,,,.::; ,=: .... :t:, .: ::, \ ;.:::··=;··'l_,i .•. _ .. :_:·,' ...• ~ .. -._,.:,:_.,· ',·_ :\:·': :· , ·/" .v . · ,::: •• <:i>+vilJµe) 'L.. >:-::. · C«>variat~ :~~b••,,:, .. , ., ::-

1.19 (1.04,1.37) 0.014 RACE (p=0.015) 

1.34 (1.19,1.52) <0.001 RACE (p=0.018) 

1.04 (0.89,1.22) 0.627 DC (p=0.074) 

a Model 4 : Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 
Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Relative risk for a twofold increase in current dioxin. 

c Adjusted for log2 tqtal lipids in addition to covariates specified under "Covariate Remarks" column. 
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Comparison 1,025 

Background RR 362 

Low RH 251 

High RH 251 

Low plus High RH 502 

Table 1-3-23. 
Analysis of Creatine Kinase (U/L) 

(Continuous) 
Occupation Removed from Final Model 

170.63** 

171.22** 0.58 --** 0.914** 

166.94** -3.69 --** 0.547** 

171.18** 0.55 --** 0.930** 

169.05** -1.58 --** 0.740** 

'Transformed from natural logarithm scale. 

DXCAT*RACE (p=0.013) 
DXCAT*DRKYR (p =0.026) 

AGE (p=0.002) 
RACE*DRKYR (p=0.019) 

Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

Difference of adjusted means after transformation to original scale; confidence interval on difference of 
means not presented because analysis was performed on natural logarithm scale. 

P-value is based on difference of means on narural logarithm scale. 

Categorized dioxin-by-covariate interactions (p ~0.05); adjusted mean, difference of adjusted means, 
confidence interval, and p-value derived from a model fitted after deletion of these interactions; refer to 
Appendix Table I-4-13 for further analysis of these interactions. 

Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table 1-3-23. (Continued) 
Analysis of Creatine Kinase (U/L) 

(Continuous) 
Occupation Removed from Final Model 

.... , ,,, .. '·_• •. '._: __ [:c_._·_UIT.· ... ' .. ~.t_·. D_: .... iC>.'.xi11 .ca_:.·.·· ... : .. t_: .;_~_ cy·· ··.,_=•·•.="-.•·.=_0;.••.•·.'. ,,: •. ••·•· . = ~~1j:liiS1~:~:for.Logh ·= =::= .\: '.~~~(f!f(':.\:· . . .... -.·.· . ' ·.·. ·.·.· . -·. . ' . .· ' ' :'.:·>:·~: :::::::'.:;.: .. :::::r.·:~Cl~e<J.:;M~~f(n)~ :::::::,, == ./ .. ·='• tcurr.em ,=Dioxm· +1) ·= · 

, .. /.: . ·'··.=··. ,. :>:,.. :.}\,. ·,'·_·,.','.'.=.·,•.·:.R., .. _· ~.·,·,.'.;, :J_i_ .. i_·,····,·.·.· .•. :,._: .. _••.•.i_Atdd: :'~··,•.·•.••E::Srro!0~_, .•~,·.·.• •.:c:_•,._ •• , .. , .. •', •• , .. '.•,:_•,··,····'·:p-•••.•• u,•····.'·,~.·•·1·_···u·:,·: e:,:,,.· .·=··C·o··v···ana::::.: : t:e·:.:,· .. R· '~_·.=_·.;.;.. .. '.· .. ;;;;;·''····...i.- , ... , M~el~ --•tJw:.:: :. Medihrii ,. :)ID.g~:.::::·· .,, ,o -• ~1 :You ~~ 
4 

5 

147.72 
(287) 

147.63 
(290) 

148.72 
(289) 

157.52 
(290) 

158.74 
(290) 

158.89 
(290) 

163.04 0.074 
(287) 

161.44 0.076 
(284) 

160.85 0.074 
(284) 

a Transformed .from natural logarithm scale. 

b Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 

0.0306 
(0.0119) 

0.0281 
(0.0101) 

0.0250 
(0.0110) 

0.010 

0.006 

0.023 

AGE (p=0.110) 
DC (p=0.019) 

RACE*DRKYR (p<0.001) 

AGE (p=0.099) 
DC (p=0.017) 

RACE*DRKYR (p<0.001) 

AGE (p=0.095) 
DC (p=0.021) 

RACE*DRKYR (p <0.001) 

Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

c Slope and standard error based on natural logarithm of creatine kinase versus log2 (current dioxin + 1). 

d Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 

Note: Model 4: Low = ~ 8.1 ppt; Medium= > 8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = ~ 46 ppq; Medium = > 46-128 ppq; High = > 128 ppq. 
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Table 1-3-24. 
Analysis of Creatine Kinase 

(Discrete) 
. Occupation Removed from Final Model 

j ~) ·MODEL 2: ='RANCH~~ ··: -~;DIOXIN} . :\ ADJlJS:Jim> := · 

.: .. \,.•·.:< =· .. O'>._: ,\ ...... ·. · An.atrs.is1~~t:s:r6~ :~g~·~·j)i~Xfu)~,.,fr · · 
=·· .Adj3R.~i~:v~· Risk (95%.c:i{)b : 't.°.: :-- '!L .. piv~~e> ..... ·=. ,·_ ._,,, __ . 

. ~· .·· ·:-: .. 
. .:t(:~) ·> :.::· 

n 

502 1.05 (0.85, 1.30) 0.649 ALC (p=0.255) 
AGE*DRKYR (p=0.002) 

RACE*DRKYR (p <0.001) 

a Adjust ed for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. SEA to 

b Relativ e risk for a twofold increase in initial dioxin. 

MODEL :3·= : RA.Neu iIAND.s Am> coMPARisoNs· BYD1o:xlN:dA.T.E<X>Rv- AI>JU8TED · b) . . ·. . . . . ... . . · .... . . ·., ... - . .. . . 

<··•?J?· .•· ., .• ... . . a· .R, I ~ - ···=·rus' ; k. =·=····' 
.•...•.. · ·•·.·, , ·,= ::··>· A·tt· •· eat1te: ., :·.::. -:· . 

Category: \, .::: =ot' :: ' '(95%'-·C~L)ilb_:: ·:,: · :p-VaJue· Dioxin 

arison Comp 

Backgro undRH 

RH Low 

High RH 

us High RH Low pl 

1,025 

362 

251 

251 

502 

1.11 (0.76,1.64)** 0.583** 

0.83 (0.53,1.29)** 0.404** 

1.12 (0.74,1.69)** 0.584** 

0.97 (0.70,1.35)** 0.858** 

1 Relativ e risk and confidence interval relative to Comparisons. 

·'::; . .;-;_ . :: ·.·.···: ·· -· · .-:··· 
. }b)·/.i{\h!''·' ·:._.·. \ ... /. :-::··-: ·.·.;..·.··.· 

, ::' · :) f:.cov,ariate .R~ar~:?f 

DXCAT*RACE (p=0.005) 
DXCAT*DRKYR (p=0.031) 

RACE*ALC (p<0.001) 
IC*ALC (p=0.067) 
DC*ALC (p<0.001) 

b Adjust ed for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. SEA to 

** Cate gorized dioxin-by-covariate interactions (0.01 <p :::;;0.05); adjusted relative risk, confidence interval, and 
alue derived from a model fitted after deletion of these interactions; refer to Appendix Table 1-4-14 for 

further analysis of these interactions. 
p-v 

Note: RH= Ranch Hand. 
Comparison: Current Dioxin :::;; 10 ppt. 
B ackground (Ranch Hand): Current Dioxin :::;; 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin :::;; 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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4 864 

5 864 

6c 863 

Table 1-3-24.· (Continued) 
Analysis of Creatine Kinase 

(Discrete) 
Occupation Removed from Final Model 

':•·•· ... ·:·.:·::: .. :::•····;·::::1~~~~··~t~~••[or•·~i··<s~~~i;·~o~~··:fi;i>·:· . 
. ·.·. ··~:~i~;.~JiJ51?5~::;:::::::;;:.il•:.•••:.~~alJ~ .. :·•'':•:[.:ii·.;.::.•i•i•i••i·· .,::::•:•:!'.• ..... · c~t~e:•Rem~rlts .':, .. ••··· ~·:J: .. ·:' · 

1.08 (0.94, 1.24) 0.283 

1.06 (0.94, 1.20) 0.325 

1.07 (0.94,1.22) 0.324 

ALC (p=0.849) 
RACE*DRKYR (p=0.003) 
AGE*DRKYR {p=0.004) 

ALC (p=0.863) 
RACE*DRKYR (p=0.003) 
AGE*DRKYR (p=0.004) 

ALC (p=0.851) 
RACE*DRKYR (p=0.003) 
AGE*DRKYR (p=0.004) 

a Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1) .-
Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Relative risk for a twofold increase in current dioxin. 

c Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 
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Table 1-3-25. 
Analysis of Serum Amylase (U/L) 

(Continuous) 
Occupation Removed from Final Model 

a) MODEL'3~ 'RANCUHANDS·Mil) COMPARJSPNS BYDIOXIN>CATEGORY - · ADJUS'.J'ED . 

Comparison 1,027 82.73 

Background RH 367 80.54 

low RH 254 85.26 

High RH 254 81.01 

Low plus High RH 508 83.11 

•transformed from natural logarithm scale. 

-2.18 --

2.53 -­

-1.71 --

0.38 --

0.211 

0.216 

0.395 

0.807 

RACE (p<0.001) 
ALC (p=0.005) 

IC (p=0.113) 
AGE*DC (p=0.113) 

•Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

'Difference of adjusted means after transformation to original scale; confidence interval on difference of 
llljusted means not presented because analysis was performed on natural logarithm scale. 

• P-value is based on difference of means on natural logarithm scale. 

!be: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table 1-3-25. (Continued) 
Analysis of Serum Amylase (U/L) 

(Continuous) 
Occupation Removed from Final Model 

•;.·-·.·.·. .... .. .. 

·_ ,_,_· '•_•_:' __ •, .. , •• __ ;_~_' __ ,-_'-• __ -_urr_. __ :_: __ ,.::_ ..... ----"···d:_entJl.~Dio--~-~,-M-_ • __ ean,~1',~o-~-·o __ -_'_-_,' __ ,:r.y_.,_:_•-_-_--,'_-.-__ -•• _,•_.• __ .--,·,-:·--,:_•_,._-_-_· •• _, ••. -_._ .·: '' _: :: .• ;: ' Ahafys~R~ for Logz; ,, :· . 
• :n. - ~' '-' - __ ,:,(Current/ DiOXiri +: 1).('' - :;:. _, ::·,,, 

~·:; .. ~.t::~~; .;~~;~ ' · ;c.~iJ~w · .. . :::·:- :·. -:-:. 

Mooett> : '''ci.W -• ·: :M-~i0m 
4 83.84 83.44 80.91 0.038 -0.0137 0.096 AGE (p=0.067) 

(290) (298) (296) (0.0082) RACE_ (p<0.001) 

5 83.43 84.07 80.27 0.039 -0.0136 0.053 AGE (p=0.066) 
(294) (297) (293) (0.0070) RACE (p<0.001) 

6d 82.15 83.69 81.03 0.043 -0.0075 0.321 AGE (p=0.041) 
(293) (297) (293) (0.0076) RACE (p<0.001) 

a Transformed from natural logarithm scale. 

b Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 
Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

c Slope and standard error based on natural logarithm of serum amylase versus log2 (current dioxin + 1). 

d Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 

Note: Model 4: Low = ~ 8.1 ppt; Medium= >8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = ~ 46 ppq; Medium= >46-128 ppq; High = > 128 ppq. 
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Table 1-3-26. 
Analysis of Serum Amylase 

(Discrete) 
Occupation Removed from Final Model 

.· •.· 

·.·•· ······ :•/a):M()DEL.2: RANCH:BANDS '' :JNITIJ\.L•DIOXIN ' 'ADJ11STE~ ( .•ff •: 
::: . '·'.-~ .·'.- :·;: : :~:· ·. :; . . ':-: .. . . . . . . ·":: 

. . .. ·.· Analysis. R:esu]ts for :Logz .(Iiiitial Dioxm)~t. 
... ··:: ..... 

n • · · A'.ajJ:Re1~#~e rust'(9s%t~t0j~ >·/ <<: p-vaiiie: . ·. : ; ·Covana~ Refuarlcs . 
508 0.92 (0.65,1.31) 0.636 AGE (p<0.001) 

RACE (p<0.001) 
DC (p=0.026) 

ALC (p=0.172) 

a Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

b Relative risk for a twofold increase in initial dioxin. 

Adj. ·RditiVe·:filsk .······ 
Dioxin Category> . . . .· •·:, n . <$:~P' p~I~)'ab '.:: . . p-yaj~~··: . 
Comparison 1,043 

Background RH 369 0.77 (0.48,.1.24)** 0.285** 

Low RH 257 0.79 (0.46,1.36)** 0.389** 

High RH 258 0.66 (0.35,1.25)** 0.202** 

Low plus High RH 515 0.73 (0.47,1.14)** 0.166** 

a Relative risk and confidence interval relative to Comparisons. 

DXCAT*RACE (p=0.015) 
AGE (p=0.003) 
DC (p=0.376) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

** Categorized dioxin-by-covariate interaction (p~0.05); adjusted relative risk, confidence interval, and 
p-value derived from a model fined after deletion of this interaction; refer to Appendix Table 1-4-15 for 
further analysis of this interaction. 

Note: RH =Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): CUrrent Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): CUrrent Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table 1-3-26. (Continued) 
Analysis of Serum Amylase 

(Discrete) 
Occupation Removed from Final Model 

4 884 0.89 (0.72,Lll) 

5 884 0.90 (0.75,1.08) 

883 0.93 (0.77,1.13) 

a Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 

0.288 

0.259 

0.495 

AGE (p=0.003) 
RACE (p<0.001) 

DC (p=0.024) 

AGE (p=0.003) 
RACE (p<0.001) 

DC (p=0.024) 

AGE (p=0.002) 
RACE (p<0.001) 

DC (p =0.022) 

Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Relative risk for a twofold increase in current dioxin. 

c Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 
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Table 1-3-27. 
Analysis of Antibodies for Hepatitis A 

Occupation Removed from Final Model 

.-: af:Mop:Erhi . Ri\N¢iI -~s~~fnioXIN='.''' AD.Jb$.TED . -----•: .·•· .. · . .• • <: ... 0,,,:: : :· AJ1alySiS: R:~l.J.it¥t0r .1fg2:(1niti~ ':~~)j'.:_ · ' .. , . . .. , . 2. '. :=···:,:·. =~'./:,,. . .. 

AdJ . .R.~fu.fu,.; ::IfuK(9s% ·Cl~h~'J/ .· ,/: ;;, ,(p-va1~ -. ; .;:, ·==,,: ··. : cbvan~t~:, k_~arts: = -----
507 1.14 (0.97,1.33) 0.107 AGE (p<0.001) 

RACE*DC (p=0.004) 
RACE*DRKYR (p <0.001) 

IC*DRKYR (p=0.004) 

a Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks " column. 

b Relative risk for a twofold increase in initial dioxin. 

Dioxin Categorf.:::: ••. ...•• ::.·,···••iii•:: •• :~ .=.· ·'.'!:::: •••:·:::Ad{~::.~~j,~ :: •• !Ji•··•!j~~j~~i.:'.i:·i:·•i:··.i;•:, : .••...• ,:;: •••• ::;·•::;j·•E:~arla~e;::Rem~'.-·=···:•·=,_:,=·:······ · :::._:::_ •••..• =;··= 
Comparison 1,063 RACE*AGE (p=0.071) 

Background RH 374 0.79 (0.61,1.03) 0.083 

Low RH 260 0.91 (0.68,1.21) 0.543 

High RH 260 1.35 (l.00, 1.82) 0.052 

Low plus High RH 520 1.10 (0.87,1.39) 0.418 

1 Relative risk and confidence interval relative to Comparisons. 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 

I-3-51 



Table 1-3-27. (Continued) 
Analysis of Antibodies for Hepatitis A 
Occupation Removed from Final Model 

: )) /c) ;MOD~LS4V?, • AND.o-:··R:ANc~'llANI.>$.±- ciJRRENT ·i>ioXIN".--tADJUSTED .•.•... ,, ·: 'J 

? r· ·· <: ....... ··· ·· .. :::+··· '. .. Aiial~:ReSillts:fo~ ~2 (Current Dioxin +':i> :·:::••. " 

.<<·>t>t:i-i!::} n··· ····.•·.•· .. :·::.::.:.=:.·,:. ........ ·.A···· ·~ ... tJ.•. ·.·.· .. •·.•.:.~:95•.··.R.:: .. ·:.• .. a.a.:. J.··tivc·. ·.· .:Le.•···~.·.·.··· ..• ·.·. ) .:.·.k. : .•..•.••. ):.: .. ;? <.\J•.:·:=:. .. .... . .: ;::·.• ···•· · ·· :. : .. .=..· ···· 
" 7" n :··•:•••: J>Sv~t.# ' ·:. ·}; (:ov~riate :Remarks •t 

4 874 1.18 (1.06,1.32) 0.002 RACE*AGE (p=0.027) 

5 874 . 1.15 (l.05, 1.26) 

873 1.16 (1.05,1.28) 

a Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 

0.002 

0.004 

RACE*DRKYR (p=0.033) 

RACE*AGE (p=0.030) 
RACE*DRKYR (p=0.036) 

RACE*AGE (p=0.031) 
RACE*DRKYR (p=0.040) 

Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Relative risk for a twofold increase in current dioxin. 

c Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 
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Table 1-3-28. 
Analysis of Serological Evidence of Prior Hepatitis B Infection 

Occupation Removed from Final Model 

" : :<'•-- ~ ::: >: ,. :· :f .::j![.:>.:AD~r;~ i~~lJlts rQ;:Log~:~at.Di~~)j · < ,_ .;,'>:.:'.' .:"J!lt. f !i' :.;.!: · · 
D ::: : .'· ::. Adj/:~elativel,'tisk(95%CfI~)~ :: .. :Pi.vajll!e r :.. ,:Covariilte:Remarks 

507 1.31 (1.05,1.63) 0.016 AGE (p=0.093) 
RACE*DRKYR (p<0.001) 

a Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

b Relative risk for a twofold increase in initial dioxin. 

· ·.·.·····: .. 
:-;·:· 

.. 
.·:·· 

. .. . : .... :::: . · .. ··· .-.-::::: ... ; . . ;:. : · ·· 

Dioxin qrtegol}'. ·: 
::-.. :-. 

::'•: 
.. : n ,, 

\? Adj. ::lta.#i.!~ ,,i&k ' · ':. ·} • · :\:/,·· 
·: (~<f~.qlt).~:::.,··· .p-Vrune::-J :.\ ... t ··: ... co\'3riat~::Ii~ir~ : · 

Comparison 1,045 

Background RH 367 0.63 (0.42,0.93)** 0.020** 

Low RH 254 0.58 (0.37,0.91)** 0.018** 

High RH 253 0.82 (0.54,1.24)** 0.344** 

Low plus High RH 507 0.69 (0.50,0.96)** 0.028** 

1 Relative risk and confidence interval relative to Comparisons. 

DXCAT*AGE (p=0.044) 
RACE (p<0.001) 

DRKYR (p=0.014) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

** Categorized dioxin-by-covariate interaction (p~0.05); adjusted relative risk, confidence interval, and 
p-value derived from a model fitted after deletion of this interaction; refer to Appendix Table 1-4-17 for 
further analysis of this interaction. 

Note: RH = Ranch Hand. 
Comparison: CUrrent Dioxin ~ 10 ppt. 
Background (Ranch Hand): CUrrent Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 

I-3-53 



Table I-3-28. (Continued) 
Analysis of Serological Evidence of Prior Hepatitis B Infection 

Occupation Removed from Final Model 

·- ... ·::;::;:=;:,. : -.. _ .. •:•• . ·• · <:-·=···--·- ··- · · hhl~ Results for Log2 (C~ent Dioxin + ·l) :, .·• .. ·. ,;.. . 
-:: ·.::;:- -· · :. • ·. '. .. :A.JJ. ReJ~eRiS~ .:.:: ': : / · - -· __ ; ... : ... ·· ·- . ·,:: ... ·:·:.'""· 

·i\f~eia}:\ /:.n ·· r ··- :• (95~/:¢~L)b :=·t; ..... ·:~y~}~- ;: :· :.-::.::.i;r:::·••<' -: •· 
4 874 1.11 (0.96,1.29) 0.156 RACE*DRKYR (p=0.001) 

5 874 1.09 (0.96,1.24) 0.180 RACE*DRKYR (p=0.001) 

873 1.09 (0.95,1.25) 0.226 RACE*DRKYR (p=0.001) 

a Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 
Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Relative risk for a twofold increase ~ current dioxin. 

c Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 
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Table 1-3-29. 
Analysis of Stool Hemoccult 

Occupation Removed from Final Model 

Dioxin Category ···• ' n 

Comparison 987 

Background RH 351 0 .93 (0.35,2.43) 0.876 

LDwRH 241 2.33 (l.01,5.40) 0.049 

High RH 236 1.00 (0.32,3.13) 0.995 

Low plus High RH 477 1.68 (0.79,3.55) 0.177 

•Relative risk and confidence interval relative to Comparisons . 

RACE*DRKYR (p=0.015) 
IC*ALC (p<0.001) 

DC*DRKYR (p=0.074) 

'Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low· (Ranch Hand): Current Dioxin > 10 ppt,_ 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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4 828 

5 828 

827 

Table 1-3-29. (Continued) 
Analysis of Stool Hemoccult 

Occupation Removed from Final Model 

·····:•·;· ... : •• ;::·:::1:1: ...• :;:····;::;; .•. ~~~~·:*~~··for::~2··~<;~~·:·tji~~ ·±·!:~J· ... •••' ·;·:•:·.'=••'':i·:'.:;·_:_ .. : ... 

'~dH'Relatiy¢Jtisk .. ;:: · · ,+ f. if , : ··· •·•·< :··· · · ·.: ,, , .. ,. 

· .. c9$% ·Ci(h~.:.•: : >·: ~yaiµJ .: t·/ < · ·.i;:n;:c~f3$te ·R~matb ;:•:.< 
1.04 (0.75,1.43) 0.835 DRKYR (p=0.049) 

1.07 (0.81,1.42) 0.625 

1.00 (0.74,1.36) 0.978 

RACE*ALC (p=0.014) 
IC*ALC (p=0.021) 

DRKYR (p=0.050) 
RACE*ALC (p=0.015) 

IC*ALC (p=0.020) 

DRKYR (p=0.049) 
RACE*ALC (p=0.021) 

IC*ALC (p=0.024) 

a Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 
Model 6: µ,g2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Relative risk for a twofold increase in current dioxin. 

c Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 
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Comparison 

Background RH 

Low RH 

High RH 

Low plus High RH 

Table 1-3-30. 
Analysis of Prealbumin (mg/ di) 

(Continuous) 
Occupation Removed from Final Model 

1,025 27.72** 

362 27.67** 

251 27.80** 

251 27.72** 

502 27.76** 

-0.05 (-0.59,0.48)** 

0.08 (-0.53,0.68)** 

0.00 (-0.62,0.61)** 

0.04 (-0.43,0.51)** 

0.843** 

0.799** 

0.992** 

0.875** 

DXCAT*IC (p=0.013) 
ALC (p<0.001) 

AGE*DRKYR (p=0.008) 

a Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

** Categorized dioxin-by-covariate interaction (0.01 <p :::;0.05); adjusted mean, difference of adjusted means, 
confidence interval, and p-value derived from a model fitted after deletion of this interaction; refer to 
Appendix Table 1-4-17 for further analysis of this interaction. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin :::; 10 ppt. 
Background (Ranch Hand): Current Dioxin :::; 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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:: ... · 

5 

Table 1-3-30. (Continued) 
Analysis of Prealbumin (mg/di) 

(Continuous) 
Occupation Removed from Final Model 

-: : b) MODELS: RANcH.HANDS ~-ccnuIBNT DIOXIN.- IDJUST:ED•-· 
. . . _•:·;· ··:· :· ·.; .. ' .·.··:·-·· :._ .. -·-·.- . -'. . ·.• .· .·.•· - ·;.·.· .. •,•. -.- .. -. . 

:: :_·._._•-_•._: £0rrent:Dioxmfeategrir;r =-= ·: 
••• ·": ~djustM. l.\'feanl(!l) :· :-:-::::· 

:-·: ·:: ·.- :-: ·;.· ·.·. ···-·.··-::--:·.>'..·:·· 
:::::: :- ::~ ; . ·.• . 

27 .80** 27 .83** 
(290) (290) 

27.78** 
(284) 

0.051 0.1017 
(0.0918)** 

0.268** CURR*DC (p=0.010) 
ALC (p<0.001) 

DRKYR (p=0.072) 
AGE*DC (p=0.024) 

a Log2 (whole-weight current dioxin + 1). 

** Log2 (current dioxin+l)-by covariate interaction (p~0.05); adjusted mean, adjusted slope, standard error, 
and p-value derived from a model fitted after deletion of this interaction; refer to Appendix Table 1-4-17 for 
further analysis of this interaction. 
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Table 1-3-31. 
Analysis of Albumin (mg/di) 

(Continuous) 
Occupation Removed from Final Model 

a) MODEL i · RANCiI'BANDRAND'COMPARISONS:BY;DIOXIN CATEGORY ;.;.._ADJUSTED 
----- . ···.· . . :: ; .. ;:·'.::<-.·. : . -· .:: .. ;.:~;: :.;.> ~;· ;: ·· .. ::· •-' · - . ·- · ···:;_:,. ::. :; · .. :: ; .. ·· 

: .. :· .:;, .. :.·::·:::·· · ,,, .=···. :: · ... , ==·. <-<:t>·· · ·· .Difference·:0f Adj. · ·· · · · .//;// . ·=====- \ . ·:·· 
·.ti? ·:M, Aean~j~:.:_ •. _;:, 'Mean ·vs: C()m~.=-f . ,, =:.: i.:=.·= 

Dioxin Category · ·:n : /: •: :{95% t~1S: .:,: \.>: ) . P'-V aJoe covariate Reniarks . : .. · 
-----------------------------'--------------------------------------Co mp ariso n 1,027 3,910.54 

Background RH 367 3,893.03 

Low RH 254 3,894.74 

High RH 254 3,930.05 

Low plus High RH 508 3,912.40 

-17 .50 (-53.42,18.41) 

-15 .80 (-56.78,25.19) 

19.52 (-21.78,60.82) 

1.86 (-29.89,33.60) 

0 .340 

0.450 

0.354 

0 .909 

RACE (p=0.003) 
ALC (p=0.129) 

AGE*IC (p=0.005) 

• Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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4 

5 

Table 1-3-31. (Continued) 
Analysis of Albumin (mg/ di) 

(Continuous) 
Occupation Removed from Final Model 

:- '<:~~~lysis.~e;uifS .f~:.~{ ···<•··· ... 
· ; .::r ccniTeiltDioxm_ ·_+_ •. _. \1v ··••• : ; :.-.•l•:.:_;_:_,_-;: _. · •· 

-; .Adj)slo~ ·-· : ... 
:. (std~.Error) -. if yfilue 

·}·=· . ::·:· ··: 

. ·. ··:···. 
;.·.-.. 

3,930.18** 3,881.96** 3,924.83** 0.033 -1.8788 
(7.2988)** 

0.797** CURR*DC (p=0.011) 
RACE (p=0.048) 
ALC (p=0.928) 

AGE*IC (p=0.030) 

(289) (295) (291) 

3,925.49** 3,889.38** 3,922.70** 0.033 1.0628 0.865** CURR*DC (p=0.010) 
(292) (295) . (288) (6.2292)** RACE (p=0.051) 

ALC (p=0.956) 
AGE*IC (p=0.031) 

3,937 .09** 3,893.20** 3,915.43** 0.037 -3.6291 0.590** CURR*DC (p=0.010) 
(291) (295) (288) (6.7292)** RACE (p=0.068) 

ALC (p=0.929) 
AGE*IC (p=0.036) 

a Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 
Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 

** Log2 (current dioxin + 1)-by covariate interaction (p s:0.05); adjusted mean, adjusted slope, standard error, 
and p-value derived from a model fitted after deletion of this interaction; refer to Appendix 
Table I-4-18 for further analysis of this interaction. 

Note: Model 4: Low = S: 8.1 ppt; Medium= >8.1-20.5 ppt; High = >20.5 ppt. 
· Models 5 and 6: Low = s: 46 ppq; Medium = >46-128 ppq; High= > 128 ppq. 
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Low 170 

Medium 165 

High 167 

Table 1-3-32. 
Analysis of a-1 Acid Glycoprotein (mg/di) 

(Continuous) 
Occupation Removed from Final Model 

54.36** 0.046 0.0009 0.898** 
(0.0071)** 

56.02** 

55.39** 

a Transformed from natural logarithm scale. 

INIT*DRKYR (p=0.002) 
RACE (p=0.018) 

IC (p=0.753) 

b Adjusted for percent body fat at the Jime of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

c Slope and standard error based on natural logarithm of o:-1 acid glycoprotein versus log2 (initial dioxin). 

** Log2 (initial dioxin)-by-covariate interaction (p~0.05); adjusted mean, adjusted slope, standard error, and 
p-value derived from a model fined after deletion of this interaction; refer to Appendix Table I-4-19 for 
further analysis of this interaction. 

Note: Low = 39-98 ppt; Medium = >98-232 ppt; High = >232 ppt. 
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Table 1-3-32. (Continued) 
Analysis of a-1 Acid Glycoprotein (mg/di) 

(Continuous) 
Occupation Removed from Final Model 

Comparison 1,025 54.54** 

Background RH 362 53.46** -1.09 -** 0.137** 

Low RH 251 55.34** 0.80 -** 0.347** 

High RH 251 55.65** 1.10 -** 0.199** 

Low plus High RH 502 55.49** 0.95 -** 0.148** 

a Transformed from natural logarithm scale. 

;:;:~ <: .~: :'.~: 

.. ··.• ·:-·_.·:· 

DXCAT*DRKYR (p=0.014) 
RACE (p=0.027) 

AGE*ALC (p=0.057) 
ALC*DRKYR (p=0.024) 

IC*DC (p=0.023) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

c Difference. of adjusted means after transformation to original scale; confidence interval on difference of 
adjusted m.eanS not presented because analysis was performed on natural logarithm scale. 

d P-value is based on difference of means on natural logarithm scale. 

** Categorized dioxin-by-covariate interaction (0.01 <p~0.05); adjusted mean, difference of adjusted means, 
confidence interval, and p-value derived from a model fitted after deletion of this interaction; refer to 
Appendix Table 1-4-19 for further analysis of this interaction. 

Note: RH =Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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5 

Table 1-3-32. (Continued) 
Analysis of a-1 Acid Glycoprotein (mg/di) 

(Continuous) 
Occupation Removed from Final Model 

:::;;:::;::::r-.:-. · ~r:tlt°~b:? .. ·: :. 
·.i\dJ~ · Slope. · •:> ····:/ .. : ·.:.· ... · •·•·· ( •.· . 

. ••' <$itf ... Eri0rjc · ... piv'.a1tie .:: '/Cov~ie :Reillarks :• \. · ·· 

53.68** 54.62** 55.57** 0.031 
(287) 

0.0060 
(0.0051)** 

0.245** CURR*DRKYR (p=0.012) 
AGE (p=0.085) 

RACE (p=0.030) 
ALC (p=0.081) 

(287) (290) 

53.73 
(290) 

54-39 
(289) 

54.18 
(290) 

54.42 
(290) 

56.24 0.026 
(284) 

55.77 0.039 
(284) 

0.0077 
(0.0044) 

0.0027 
(0.0047) 

0.078 

0.572 

IC (p=0.414) 

AGE (p=0.085) 
RACE (p=0.029) 
ALC (p=0.116) 

DRKYR (p=0.034) 
IC (p=0.451) 

AGE (p=0.038) 
RACE (p=0.049) 
ALC (p=0.177) 

DRKYR (p=0.037) 
IC (p=0.460) 

•Transformed from natural logarithm scale. 

~Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 
Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

c Slope and standard error based on natural logarithm of a -1 acid glycoprotein versus log2 (current dioxin + 1). 

•Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column . 

.. l.og2 (current dioxin + !)-by-covariate interaction (0.01 <p~0.05); adjusted mean, adjusted slope, standard 
error, and p-value derived from a model fined after deletion of this interaction; refer to Appendix Table 1-4-
19 for further analysis of this interaction. 

Nore: Model 4: Low = ~ 8.1 ppt; Medium= >8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = ~ 46 ppq; Medium = >46-128 ppq; High = > 128 ppq. 
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Table 1-3-33. 
Analysis of cx-1 Acid Glycoprotein 

(Discrete) 
Occupation Removed from Final Model 

•·,·. :=,: ,,. ····''.: \./=' a)'MODEl/2! '(1,Ml'lfCJ;IiiANDs: :.:INmA.u:».loXIN~ADJUSTED .: :::· .· ... ·: ··.·:· . 

515 1.14 (0.70,1.85) 0.597 AGE (p=0.270) 
DC (p=0.136) 

a Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

b Relative risk for a twofold increase in initial dioxin. 

:· .. ·( = 

4 864 

5 864 

863 

::· o .o A:DalysisResmts ·for,J:;og:i :(cw-rent Dioxin+ ·1) :· ,.:: ·' ;( ,, 

,;A~;j:)t~~y~ ::~k:= :, ···· ··· ·· =.:.:,y· .: .. :.·,', · .. ·.,·. ·''· , ''.\-:. .. .. ·.·. ·:=:· := 
··· ~\(95% :Ci~S~,< =· =· •. ~vt..Jue}: >> . · :: ·. · .. ,, · < :=tov~i.f.lillielllaik.s ::. · 

1.07 (0.79,1.47) 0.660 AGE (p=0.430) 

1.05 (0.80,1.38) 0.715 

1.09 (0.81,1.46) 0.566 

DRKYR (p=0.180) 

AGE (p=0.411) 
DRKYR (p=0.178) 

AGE (p=0.451) 
DRKYR (p=0.169) 

a Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 
Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Relative risk for a twofold increase in current dioxin. 

c Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 
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Table 1-3-34. 
Analysis of a-i Antitrypsin (mg/di) 

(Continuous) 
Occupation Removed from Final Model 

Initial Dioxin : Qrtegocy::S~ 
StatiStics/:. :.: .. •· 

Initial .. ,:~~t Dioxin ... .. . .. -. 

Low 170 143.54** 

Medium 165 148.28** 

High 167 147.31** 

0.089 

·: ::<····<( 
·. <·.·:~·· ·. 

Adj~ Slope:· .. ;i} _\ . 
.(Std. ··Eri:or> 'f : (Jfvailie\' · 

1.1039 0.240** 
(0.9378)** 

INIT*DC (p=0.009) 
INIT*IC (p=0.023) .. 

AGE (p=0.025) 
RACE (p=0.034) 

DRKYR (p=0.006) 
IC*WINE (p=0.014) 

a Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

** Log2 (initial dioxin)-by-covariate interaction (p:::;0.05); adjusted mean, adjusted slope, standard error, and 
p-value derived from a m<><!-el fitted after deletion of this interaction; refer to Appendix Table I-4-20 for 
further analysis of this interaction. 

Note: Low = 39-98 ppt; Medium = > 98-232 ppt; High = >232 ppt. 
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Table 1-3-34. (Continued) 
Analysis of a-1 Antitrypsin (mg/di) 

(Continuous) 
Occupation Removed from Final Model 

. -~.· .. ~·.· ·.· .. ·. · . 

. ·ij) :MODEL. .~{' :: :JlA:NcH ·~~::~::;COM.J?.ARISON$::~Y =~IOXJ.N:::CATEGORY· ::;.. .AJ)J'QSTED 

Comparison 1,025 146.48 AGE (p<0.001) 

Background RH 

Low RH 

High RH 

Low plus High RH 

362 149.15 

251 147.54 

251 148.75 

502 148.15 

2.67 (-0.58,5.92) 

1.07 (-2.63,4.76) 

2.27 (-1.47,6.01) 

1.67 (-1.20,4.53) 

0.108 

0.572 

0.235 

0.254 

RACE (p=0.092) 
DRKYR (p<0.001) 
WINE (p<0.001) 

DC (p<0.001) 

a Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table 1-3-34. (Continued) 
Analysis of a-1 Antitrypsin (mg/ di) 

(Continuous) 
Occupation Removed from Final Model 

· . Gui.TI$.i@Pfuxin Category '{ · rr:.· · · ·.·• ·· ADalysiS'Resiilts for ~g ····•· ·.· • ::• ·. 

?: ~~~ea M~n·t.~U.). :j.··1i! .... ::;::!!!!Iii :;:i ..... :: <C~~~,:~n. .. : ·1)' 1

::/: :;J::.:....:·u,:.::;·< 
· ........ ,., .•.•••• ::::.......... •· .·•·•·•• .... , .. ......................... :Adj;•·Sie>'pe· •"•··:···.';"· :::::::· ::.:•.: .......... ' ·• .... . 

Moder ·· i.;otr :.::·:)::M~ ·· :i .. m~:: ,.: :J:R~: •. : <Std~ Emir) · ~yaiu~ · ... ... ·Cov~iR~~;~:;·. 
4 149.41 ** 145.58** 146.40** 0.060 -0.7535 0.252** 

5 

(287) (290) (287) 

149.98** 
(290) 

149.00** 
(289) 

144.34** 147. 78** 
(290) (284) 

144.16** 148.34** 
(290) (284) 

(0.6573)** 

0.063 -1.0583 
.(0.5609)** 

0.061 . -0.6061 
(0.6043)** 

a Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 

0.060** 

0.316** 

Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

CURR*DC (p=0.022) 
AGE (p<0.001) 
RACE (p=0.048) 

DRKYR (p=0.001) 
IC*WINE (p=0.188) 

CURR*DC (p=0.020) 
AGE (p<0.001) 
RACE (p=0.043) 

DRKYR (p =0.001) 
IC*WINE (p=0.187) 

CURR*DC (p=0.038) 
AGE (p<0.001) 
RACE (p=0.039) 

DRKYR (p<0.001) 
IC*WINE (p=0.187) 

b Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 

** Log2 (current dioxin + 1)-by covariate interaction (0.01 <p ~0.05); adjusted mean, adjusted slope, standard 
error, and p-value derived from a model fitted after deletion of this interaction; refer to Appendix Table 14-
20 for further analysis of this interaction. 

Note: Model 4: Low = ~ 8.1 ppt; Medium= >8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = ~ 46 ppq; Medium= >46-128 ppq; High = > 128 ppq. 
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Comparison 1,043 

Background RH 369 

Low RH 257 

High RH 258 

Low plus High RH 515 

Table 1-3-35. 
Analysis of a-1 Antitrypsin 

(Discrete) 
Occupation Removed from Final Model 

1.52 (0.71,3.24) 0.282 1.60 (0.65,3.94) 

0.88 (0.29,2.60) 0.810 1.14 (0.39,3.32) 

0.80 (0.27,2.40) 0.695 0.27 (0.03,2.14) 

0.84 (0.37,1.92) 0.677 0.75 (0.28,2.05) 

a Relative risk and confidence interval relative to Comparisons. 

0.308 

0.809 

0.214 

0.576 

AGE (p=0.025) 
RACE (p=0.039) 

b Adjusted for percent body fat at the time of duty in SEA, change in body fat from the time of duty in SEA to 
the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin :::; 10 ppt. 
Background (Ranch Hand): Current Dioxin :::; 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin :::; 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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:::_:::}:<;. 

Dioxin Categ0ry 

Comparison 

Background RH 

Low RH 

High RH 

Low plus High RH 

Table 1-3-36. 
Analysis of a-2 Macroglobulin (mg/di) 

(Continuous) 
Occupation Removed from Final Model 

1,025 130.54 

362 129.09 -1.46 -- 0.386 

251 127.63 -2.91 -- 0 .127 

251 130.79 0.25 -- 0.897 

502 129.20 -1.34 -- 0.367 

a Transformed from natural logarithm scale. 

AGE (p<0.001) 
RACE (p=0.003) 

DRKYR (p=0.023) 
ALC (p<0.001) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

c Differen~ of adjusted means after transformation to original scale; confidence interval on difference of 
adjusted means not presented because analysis was performed on natural logarithm scale. 

d P-value is based on difference of means on natural logarithm scale. 

Note: RH =Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table 1-3-36. (Continued) 
Analysis of a-2 Macroglobulin (mg/di) 

(Continuous) 
Occupation Removed from Final Model 

4 130.55 
(287) 

127.57 
(290) 

130.35 0.089 -0.0028 0.574 AGE (p<0.001) 
(287) (0.0050) RACE (p=0.041) 

5 130.97 
(290) 

131.29 
(289) 

126.89 
(290) 

127.07 
. (290) 

131.08 
(284) 

130.76 
(284) 

a Transformed from natural logarithm scale. 

0.089 

0.090 

_b Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 

-0.0025 
(0.0043) 

-0.0034 
(0.0047) 

0.564 

0.472 

Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

DRKYR (p=0.005) 
ALC (p=0.007) 

AGE (p<0.001) 
RACE (p=0.041) 

DRKYR (p=0.005) 
ALC (p=0.007) 

AGE (p<0.001) 
RACE (p=0.051) 

DRKYR (p=0.005) 
ALC (p=0.005) 

c Slope and standard error based on natural logarithm of cx-2 macroglobulin versus log2 (current dioxin + 1). 

d Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 

Note: Model 4: Low = ::;; 8.1 ppt; Medium = >8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = ::;; 46 ppq; Medium= >46-128 ppq; High = > 128 ppq. 
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Comparison 

Background RH 

Low RH 

High RH 

Low plus High RH 

1,027 

367 

254 

254 

508 

Table 1-3-37. 
Analysis of a-2 Macroglobulin 

(Discrete) 
Occupation Removed from Final Model 

~4.J("~9.••.• ·5RJ1ac·~YI~~k ~v·.·.·•.= .5.•'.•· ... •.u .. e .. • .•. •.;.==~=·.··.• .. •.:·,: .•.•.•. :.· ...••. = .. ·.·.··.··.• .. :.·•·.·········· · )• •·•· ·.· ?''. . '.. fl ·.·.. r . cu 

0.36 (0.04,3.13) 

1.63 (0.29,9.28) 

0.59 (0.11,3.16) 

0.355 

0.584 

0.533 

a Relative risk and confidence interval relative to Comparisons. 

AGE (p=0.012) 
DC (p=0.068) 

ALC (p=0.069) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

Adjusted relative risk, confidence interval, and p-value not presented due to the sparse number of 
abnormalities. 
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Table 1-3-38. 
Analysis of Apolipoprotein B (mg/di) 

(Continuous) 
Occupation Removed from Final Model 

'·,••:·~:::.:.,.' ···•,·····•·•:••.i!i/1:::_.::·:···::::· .... -:.;:••.•::• '•'·•::'•.•,··. ·::.:· .,.·::Xtij~:···••i••::·,·····~!:f.~~ .. -··•:••:• .. ;;··· __ .:._,;; .• i.:.:-•... ·····::·: 
. Di9xnt:·c~~or)r .•. : .• r ,,ii:· ··~~- :%:' :····•:! (9S% •'·C~I~>" t• ::rr: ,~v4.J1red :: 
Comparison 1,025 148.23 

Background RH 362 145.55 -2.69 - 0.220 

Low RH 251 146.25 -1.98 - 0.428 

High RH 251 152.43 4 .20- 0.105 

Low plus High RH 502 149.31 1.07 - 0 .583 

a Transformed from natural logarithm scale. 

··.;:::···· 
···:·.·'.-'· :.::-· ·· -:::·:;::: 

.·:··:;·:· .. ·.·.··.·:···:·:·:·:·::: 

' COV~~,:Ii~ ·' 
RACE (p=0.457) 
ALC (p=0.080) 
DC (p=0.006) 

AGE*DRKYR (p=0.050) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

c Difference of adjusted means after transformation to original scale; confidence interval on difference of 
adjusted mea.nS not presented because analysis was performed on natural logarithm scale. 

d P-value is based on difference of means on natural logarithm scale. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, .10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table 1-3-39. 
Analysis of Apolipoprotein B 

(Discrete) 
Occupation Removed from Final Model 

515 1.15 (0. 97' 1.35)** 0.104** INIT*AGE (p=0.006) 
DC (p=0.336) 

a Adjusted for percent body fat at the time of d~ty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

b Relative risk for a twofold increase in initial dioxin. 

** Log2 (initial dioxin)-by-covariate interaction (p~0.05); adjusted relative risk, confidence interval, and 
p-value derived from a model fitted after deletion of this interaction; refer to Appendix Table I-4-21 for 
further analysis of this interaction. 

iAili~R.~tj.;,¢ '~k r.. . .. .... > :: ·.·.··· : 
••; .. :~95% •:qi!~)~ :: ··· p-Vm~ · ••W· •. ·::,.ci}vaifui~:·R~~kS )({{.:: .. :. 

.···:····:·:·: ... . ·.-... · .. · -· ·.:-:.-.·:- -:-:-··:····· · 
. . -... . · .. · -:-:-·· 

· ···;:~.:·;· .-.. 

Dioxin caiegE>iJi.> :::: :: ·.~,:: 

Comparison 

Background RH 

Low RH 

High RH 

Low plus High RH 

1,025 

362 

251 

251 

502 

0.94 (0. 72, 1.23) 

1.01 (0. 74, 1.38) 

1.42 (1.02,1.98) 

1.19 (0.93,1.53) 

0.646 

0.942 

0.038 

0.165 

a Relative risk and confidence interval relative to Comparisons. 

RACE (p=0.988) 
ALC (p=0.095) 

AGE*DRKYR (0.021) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

Note: RH =Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial. Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Comparison 1,043 

Background RH 369 

Low RH 257 

High RH 258 

Low plus High RH 515 

Table 1-3-40. 
Analysis of C3 Complement (mg/di) 

(Continuous) 
Occupation Removed from Final Model 

116.54 

113.79 -2.75 - 0.007 

117.61 1.07 - 0.364 

118.72 2.18 -- 0.069 

118.16 1.62 -- . 0.077 

a Transformed from natural logarithm scale. 

AGE (p=0.010) 
RACE (p=0.001) 

DC (p=0.002) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

c Difference of adjusted means after transformation tQ original scale; confidence interval on difference of 
adjusted mean.s not presented because analysis was performed on natural logarithm scale. 

d P-value is based on difference of means on natural logarithm scale. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): CUrrent Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): CUrrent Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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4 

5 

112.13 
(287) 

112.02 
(294) 

114.05 
(289) 

116.03 
(290) 

116.58 
(297) 

116.75 
(290) 

Table 1-3-40. (Continued) 
Analysis of C3 Complement (mg/ di) 

(Continuous) 
Occupation Removed from Final Model 

120.73 0.068 
(287) 

121.99 0.087 
(293) 

120,08 0.139 
(284) 

0.0243 
(0.0035) 

0.0246 
(0.0029) 

0.0162 
(0.0031) 

<0.0()1 

<0.001 

<0.001 

a Transformed .from natural logarithm scale. 

b Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 
Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

AGE (p=0.024) 
RACE (p=0.029) 

DRKYR*IC (p=0.038) 

. AGE (p=0.022) 
RACE (p=0.008) 

IC (p=0.134) 

AGE (p=0.096) 
RACE (p=0.005) 

DRKYR*IC (p=0.028) 

c Slope and standard error based on natural logarithm of C3 complement versus log2 (current dioxin + 1). 

d Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 

Note: Model 4: Low = ~ 8.1 ppt; Medium= >8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = ~ 46 ppq; Medium= >46-128 ppq; High= > 128 ppq. 
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Table 1-3-41. 
Analysis of C3 Complement 

(Discrete) 
Occupation Removed from Flllal Model 

4 875 0.64 (0.46,0.89)** 0.006** 

5 875 0.66 (0.52,0.83) <0.001 

874 0.82 (0.62,1.08) 0.162 

a Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: ·Log2 (whole-weight current dioxin + 1). 

CURR*ALC (p=0.014) 
DC (p=0.645) 

AGE (p=0.153) 

AGE (p=0.572) 
DC (p=0.113) 

IC*ALC (p=0.049) 

AGE (p=0.707) 
DC (p=0.128) 

IC*ALC (p=0.039) 

Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Relative risk for a twofold increase in current dioxin. 

c Adjusted for log2 total lipids in addition to covariates specified under "Covariate Rem.arks" column. 

** Log2 (current dioxin + !)-by-covariate interaction (0.01 < p ::;;0.05); adjusted relative risk, confidence 
interval, and p-value derived after deletion of this interaction; refer to Appendix Table 1-4-22 for further 
analysis of this interaction. 
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Table 1-3-42. 
Analysis of C4 Complement (mg/ di) 

(Continuous) 
Occupation Removed from Final Model 

;:::·: 
.=-· . . ::_:: . :):=:·.·: a) MODEL 2: ·:RANCH:ffANDS-lNITIAL·DIOXIN - ·ADJUSTED ·· ::: .. ~-::-: ·::-:::=-=-~::::·.· : : 

Initial l)i_~:_o~ .. •·. ·. ·s· ···•ta.§utisti. ~ ~~l"Y_:.•.•·· :_ s_•-.·: •• :.lllllllliiu_ •.... ··-···: .·. :: •.: .. · .. :.• •. :_.: __ ··_·•_·· .. ···•·· .:.· .......... · · A~:-R~rs ror.L>g;; (lnifiai Dioi.tn)~ r:.:: · · · 
"""'" - - ;:·:···: .·.. ··:~::·:~ :::<::::::.:: .· .• . . . . . :>:~: '.::: \::J::_ ::: -:-;. 

"::: ·::.:.:{ .·.-.· .. •· ·.·.·.• - •,•, ··:-:·.·: -:::: ·.···: .. .. ... . .. . . . ·:-r :\-~: <::::\: :::::-· -.·- .. ;;./(\:-> ·=:=:: __ _ ·_ . :-. ·:-:'.: .-:=::::- :{.:::::=·· ·:::::::::.::::: .·.·-:·-· .::=-:: •. :;:::::. ::=:>=·· . . :::.;- . . . 

Initial ... ;,;\ ·::::: ' · ·>•·•.·_·._·.,·,··M· ._Aean,dj .~.·_._·~·. ·:.•·.·•.•·.·.:.•·.: .::;::•: ::_:· . iAdj. ·~iri~,:-:,. :.:: .. · .... ' Co~~te: · 
Dio..;n· ... _. ... ··· •·•.yn·•·• ··-·•·.•:.•:•:·····• - \ ...... •.:.-_:.• .. :.: .• :n.·.-2 ... :.·.·· ·::- •·.·:::=:::(·St·. ·d;_·· ·E·~ .. ·.-.-.. ~-· ·c:_· , . "·· ·v;..•'? ... ::: •• : •. n _......;;.···· .··ar''" :ks· ... _••.·•.':. ,.._. •:·:··" . :n; , .. ~VL:} .:,.:.it. -·cal(Je: .: ?; . nC11J 

Low 171 22.38 0.025 

Medium 167 23.20 

High 170 23.18 

a Transformed from natural logarithm scale. 

0.0031 
(0.0089) 

0.727 AGE (p=0.532) 
RACE (p=0.018) 
ALC (p=0.263) 
IC (p=0.211) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

c Slope and standard-error based on natural logarithm of C4 complement versus log2 (initial dioxin). 

Note: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
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Comparison 

Background RH 

Low RH 

High RH 

Low plus High RH 

Table 1-3-42. (Continued) 
Analysis of C4 Complement (mg/ di) 

(Continuous) 
Occupation Removed from Final Model 

1,025 23.16 

362 22.77 

251 23.27 

251 23.14 

502 23.20 

-0.39 --

0.11 -

-0.02 -

0.04-

0.255 

0.784 

0.961 

0.884 

a Transformed from natural logarithm scale. 

AGE (p=0.349) 
RACE (p<0.001) 

DRKYR (p=0.044) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

c Difference of adjusted means after transformation to original scale; confidence interval on difference of 
adjusted mean$ not pre5ented because analysis was performed on natural logarithm scale. 

d P-value is based on difference of means on natural logarithm scale. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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4 22.33 22.80 
(287) (290) 

5 22.19 22.68 
(290) (290) 

22.79 22.87 
(289) (290) 

Table 1-3-42. (Continued) 
Analysis of C4 Complement (mg/ di) 

(Continuous) 
Occupation Removed from Final Model 

23.10 0.026 
(287) 

23.45 0.032 
(284) 

23.09 0.065 
(284) 

0.0100 
(0.0057) 

0 .0140 
(0.0049) 

0 .0034 
(0.0052) 

0.080 

0.004 

0.516 

a Transformed from natural logarithm scale. 

b Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 

RACE (p=0.001) 
IC (p=0.084) 

ALC*DRKYR (p=0.047) 

RACE (p<0.001) 
IC (p=0.116) 

ALC*DRKYR (p=0.034) 

RACE (p <0.001) 
IC (p=0.074) 

ALC*DRKYR (p=0.041) 

Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

c Slope and standard error based on natural logarithm of C4 complement versus log2 (current dioxin + 1). 

d Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 

Note: Model 4: Low = ::::; 8.1 ppt; Medium = >8.I-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = ~ 46 ppq; Medium = >46-128 ppq; High = > 128 ppq. 
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Table 1-3-43. 
Analysis of C4 Complement 

(Discrete) 
Occupation Removed from Fmal Model 

· '';: . /:::: . .. .,,,, ·-_,, ::,:ttl:If:,. Adj. Relafive!.iiljijd:j}:::';: ·· .. · ::. , ::.:.=::: ·;;,, i: :: , .. 
Dio~::~~ocy',:: /: .. : .:;:.:li. ifi:,,;:::,·,: (9S% : C~1s•1t. :·. == ::Jf.V.aine ·.: /t::.; i · eov~e:Rmi&rks'> 
Comparison 1,027 ALC (p=0.148) 

Background RH 367 0.99 (0.26,3.82) 0.992 

Low RH 254 0.97 (0.20,4.65) 0.973 

High RH 254 0.50 (0.06,4.03) 0.511 

Low plus High RH 508 0.74 (0.1.9,2.84) 0.659 

a Relative risk and confidence interval relative to Comparisons. 

·.:: 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Low 170 

Medium 165 

High 167 

Table 1-3-44. 
Analysis of Haptoglobin (mg/di) 

(Continuous) 
Occupation Removed from Final Model 

103.04** 0.047 1.8653 
(1.5912)** 

0.242** INIT*AGE (p=0.011) 

112.03** 

113.74** 

INIT.*DRKYR (p=0.018) 
RACE (p=0.058) 

a Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

•• Log2 (initial dioxin)-by-covariate interaction (0.01 <p~0.05); adjusted mean, adjusted slope, standard error, 
and p-value derived from a model fined after deletion of this interaction; refer to Appendix Table I-4-23 for 
further analysis of this interaction. 

Note: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
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Table 1-3-44. (Continued) 
Analysis of Haptoglobin (mg/di) 

(Continuous) 
Occupation Removed from Final Model 

· ·:·::·.:::.;:::··· . -:-;•_:· ·· . -- . .. . 

~~lr~;t+ ,;;,:~il11l~~J:~i,~~l~i~~ 
Comparison 1,025 103.82 

Background RH 362 106.25 2.43 (-2.96, 7 .83) 0.377 

Low RH 251 106.05 2.24 (-3.90,8.37) 0.475 

High RH 251 113.18 9.36 (3.16,15.56) 0.003 

Low plus High RH 502 109.62 5.80 (l.05,10.55) 0.017 

RACE (p=0.051) 
AGE*DRKYR (p=0.021) 
ALC*DRKYR (p=0.003) 

ALC*IC (p=0.023) 
ALC*DC (p=0.027) 

a Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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4 

5 

105.24 
(287) 

106.19 
(290) 

107.42 
(289) 

105.78 
(290) 

103.67 
(290) 

104.16 
(290) 

Table 1-3-44. (Continued) 
Analysis of Baptoglobin (mg/di) 

(Continuous) 
Occupation Removed from Final Model 

110.33 
(287) 

112.81 
(284) 

111.98 
(284) 

0.033 

0.034 

0.038 

0.9483 
(1.0643) 

0.9364 
(0.9071) 

0.4269 
(0.9788) 

0.373 

0.302 

0.663 

a Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 
Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

AGE (p=0.032) 
RACE (p=0.087) 

DRKYR (p=0.023) 
IC (p=0.140) 
DC (p<0.001) 

AGE (p=0.031) 
RACE (p=0.089) 

DRKYR (p=0.023) 
IC (p=0.139) 
DC (p<0.001) 

AGE (p=0.051) 
RACE (p=0.116) 

DRKYR (p=0.028) 
IC (p=0.143) 
DC (p<0.001) 

b Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 

Note: Model 4: Low= ~ 8.1 ppt; Medium= >8.1-20.5 ppt; High= >20.5 ppt. 
Models 5 and 6: Low= ~ 46 ppq; Medium= >46-128 ppq; High = > 128 ppq. 
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Table 1-3-45. 
Analysis of Haptoglobin 

(Discrete) 
Occupation Removed from Final Model 

502 1.04 (0.86, 1.27) 0.918 RACE (p=0.134) · 
DRKYR (p=0.011) 

a Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

b Relative risk for a twofold increase in initial dioxin. 

DioXin'·categorff: · 

Comparison . 1,025 

Background RH 362 1.07 (0.73,1.57) 0.713 

Low RH 251 0.94 (0.60,1.47) 0.790 

High RH 251 1.47 (0.98,2.22) 0.065 

Low plus High RH 502 1.18 (0.85, 1.65) 0.312 

a Relative risk and confidence interval relative to Comparisons. 

·.· .. ·.: .. ::::·:: 
• :· ·=·~: ::; : :· •.·.• _; 

·:·::.:::-:·: ::-=·-:::·.~ 
::.;:·.:::::: ·:-:···: 

:;::····'. _; 

:- ··: 
· ... 

:::- . 

dovanate ,R~ar.ks ::,. ' 

AGE (p=0.003) 
DC (p=0.028) 
IC (p=0.323) 

ALC*DRKYR (p=0.050) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

Note: RH = Ranch Hand. 
Comparison: CUrrent Dioxin ~ 10 ppt. 
Background (Ranch Hand) : Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table 1-3-45. (Continued) 
Analysis of Haptoglobin 

(Discrete) 
Occupation Removed from Final Model 

c) MODELs 4, 5, AND 6: RA¥CH HANDs.;_·cURRENT DIOXIN -Afuusritn :·. 

4 864 0.99 (0.86,1.14) 0.882 AGE (p=0.188) 

5 864 1.02 (0.91,1.16) 

6c 863 0.96 (0.84, 1.09) 

a Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 

0.706 

0.517 

DRKYR (p=0.004) 

AGE (p=0.137) 
ALC*DRKYR (p=0.049) 

AGE (p=0.229) 
DRKYR (p=0.005) 

Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Relative risk. for a twofold increase in current dioxin. 

c Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 
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Low 171 

Medium 167 

High 170 

Table 1-3-46. 
Analysis of Transferrin (mg/di) 

(Continuous) 
Occupation Removed from Final Model 

295.90 0.016 

295.07 

299.83 

0.0040 
(0.0045) 

0.384 

a Transformed from natural logarithm scale. 

ALC (p=0.073) 
DC (p=0.100) 
IC (p=0.824) 

b Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

c Slope and standard error based on natural logarithm of transferrin versus log2 (initial dioxin). 

Note: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
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<, 

4 

5 

290.51 
(287). 

289.51 
(290) 

291.76 
(289) 

291 .92 
(290) 

292.80 
(290) 

292.98 
(290) 

Table 1-3-46. (Continued) 
Analysis of Transferrin (mg/di) 

(Continuous) 
Occupation Removed from Final Model 

296.60 0.031 
(287) 

298.72 0.037 
(284) 

296.89 0.046 
(284) 

0.0090 
(0.0032) 

0.0098 
(0.0027) 

0.0067 
(0.0029) 

0.005 

<0.001 

0.022 

a Transformed from natural logarithm scale. 

b Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5: Log2 (whole-weight current dioxin + 1). 
Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

ALC*RACE (p=0.023) 
DRKYR*DC (p=0.049) 

ALC*RACE (p=0.026) 
DRKYR*DC (p=0.042) 

ALC*RACE (p=0.039) 
DRKYR*DC (p=0.042) 

c Slope and standard error based on natural logarithm of transferrin versus log2 (current dioxin + 1). 

d Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 

Note: Model 4: Low = ~ 8.1 ppt; Medium= >8. 1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = ~ 46 ppq; Medium = >46-128 ppq; High = > 128 ppq. 
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Table 1-3-47. 
Analysis of Transferrin 

(Discrete) 
Occupation Removed from Final Model 

508 0.92 (0.73,1.16) 0.458 DC (p=0.398) 
ALC {p=0.127) 

a Adjusted for percent body fat at the time of duty in SEA, change in percent body fat from the time of duty in 
SEA to the date of the blood draw for dioxin, and covariates specified under "Covariate Remarks" column. 

b Relative risk for a twofold increase in initial dioxin. 

4 864 0.88 (0.75,1.03) 0.111 

5 864 0 .90 (0.78,1.02) 0.102 

863 0.89 (0.77,1.02) 0.098 

a Model 4: Log2 (lipid-adjusted current dioxin + 1). 
Model 5 : Log2 (whole-weight current dioxin + 1). 

IC*DRKYR (p=0.024) 
AGE*DC (p=0.006) 

DC*DRKYR (p < 0.001) 

IC*DRKYR {p=0.024) 
AGE*DC (p=0.006) 

DC*DRKYR (p<0.001) 

IC*DRKYR {p=0.024) 
AGE*DC (p=0.006) 

DC*DRKYR (p<0.001) 

Model 6: Log2 (whole-weight current dioxin + 1), adjusted for log2 total lipids. 

b Relative risk for a twofold increase in current dioxin. 

c Adjusted for log2 total lipids in addition to covariates specified under "Covariate Remarks" column. 
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APPENDIX 1-4. 

Interaction Tables for the Gastrointestinal Assessment 
Occupation Removed from Final Model 

This appendix contains exposure analyses results of interactions between covariates and 
dioxin after occupation has been removed from those final dioxin models (Models 2 through 
6) that contained occupation. These tables are supplements to tables in Appendix 1-3, which 
are main effects results with occupation removed from the model. Results are presented for 
separate strata of the covariate and include sample sizes, percent abnormal, relative risks, 
confidence intervals, and p-values. Chapter 7, Statistical Methods, provides further details 
on the analytical approaches used in the interaction analyses. The analysis model, covariate 
involved in the interaction, and a reference to the analysis table in Chapter 13, 
Gastrointestinal Assessment, are given in the heading of each subtable. A summary of the 
interactions described in this appendix follows . 

· .. ~pi;::·,'j~ :·• ·•:•~l~~t•:!1•••• ····,~r~i1:.r-:1 :1:•: ::;~~~ia~~···~~~j~:::: .: ·~~~~·' ; ·:1•.••:••••••••••·•••1•1•:••i•i! • !~~~~·i•i1::•·••:•••!·••••:.•::i'.•• 
1-4-1 13-6 1-3-2 Alcoholic Chronic 3 Race 

Liver Disease and 

1-4-2 13-9 1-3-3 

1-4-3 13-12 1-3-5 

1-4-4 13-13 1-3-6 

1-4-5 13-16 1-3-9 

1-4-6 13-18 1-3-10 

1-4-7 13-23 1-3-14 

1-4-8 13-24 1-3-15 

1-4-9 13-26 1-3-17 

Cirrhosis 

Other Liver 
Disorders 

AST (Continuous) 

AST (Discrete) 

GGT (Continuous) 

Alkaline Phosphatase 
(Continuous) 

LDH (Continuous) 

LDH (Discrete) 

Cholesterol (Discrete) 

1-4-1 

4 Degreasing Chemical 
Exposure 

5 Degreasing Chemical 
Exposure 

6 Degreasing Chemical 
Exposure 

2 Current Alcohol Use 
4 Current Alcohol Use 
5 Current Alcohol Use 
6 Current Alcohol Use 

4 Current Alcohol Use 
5 Current Alcohol Use 
6 Current Alcohol Use 

2 Degreasing Chemical 
Exposure 

2 Degreasing Chemical 
Exposure 

3 Degreasing Chemical 
Exposure 

5 Race 
6 Race 

3 Age, Race, Lifetime 
Alcohol History 

3 Lifetime Alcohol History 

3 Current Alcohol Use 



1-4-10 13-27 1-3-18 HDL Cholesterol 3 
(Continuous) 

-

1-4-11 13-29 1-3-19 

1-4-12 13-31 1-3-21 

1-4-13 13-33 1-3-23 

I-4-14 13-34 1-3-24 

1-4-15 13-36 1-3-26 

1-4-16 13-38 1-3-28 

1-4-17 13-41 1-3-30 

1-4-18 13-43 1-3-31 

1-4-19 13-45 1-3-32 

1-4-20 13-47 I-3-34 

1-4-21 13-52 1-3-39 

I-4-22 13-54 I-3-41 

I-4-23 13-57 1-3-44 

.4 
5 
6 

Cholesterol-HDL 2 
Ratio (Continuous) 3 

Triglycerides 5 
(Continuous) 6 

Creatine Kinase 
(Continuous) 

Creatine Kinase 
(Discrete) 

Serum Amylase 
(Discrete) 

Serological Evidence 
of Prior Hepatitis B 
Infection 

Prealbumin 
(Continuous) 

Albumin 
(Continuous) 

a-1 Acid 
Glycoprotein 
(Continuous) 

a-1 Antitrypsin 
(Continuous) 

Apolipoprotein B 
(Discrete) 

C3 Complement 
(Discrete) 

Haptoglobin 
(Continuous) 

I-4-2 

3 

3 

3 

3 

3 

5 

4 

5 

6 

2 
3 
4 

2 

4 

5 

6 

2 

4 

2 

Current Alcohol Use, 
Lifetime Alcohol History 
Lifetime Alcohol History 
Lifetime Alcohol History 
Lifetime Alcohol History, 
Degreasing Chemical 
Exposure 

Current Alcohol Use 
Current Alcohol Use 

Lifetime Alcohol History 
Lifetime Alcohol History 

Race and Lifetime Alcohol 
History 

Race, Lifetime Alcohol 
History 

Race 

Age 

Industrial Chemical 
Exposure 
Degreasing Chemical 
Exposure 

Degreasing Chemical 
Exposure 
Degreasing Chemical 
Exposure 
Degreasing Chemical 
Exposure 

Lifetime Alcohol History 
Lifetime Alcohol History 
Lifetime Alcohol History 

Industrial Chemical 
Exposure, Degreasing 
Chemical Exposure 
Degreasing Chemical 
Exposure 
Degreasing Chemical 
Exposure 
Degreasing Chemical 
Exposure 

Age 

Current Alcohol Use 

Age, Lifetime Alcohol 
History 



Table 1-4-1. 
Interaction Table for Alcoholic Chronic Liver Disease and Cirrhosis 

Occupation Removed from Final Model 

a) MODEL3; .. RANCH HANDS •·AND·COMPARisONS BY DIOxINiCATEGORY!-'·•·.···iADJUSTED 
•·•· . • ·• (ri~~i.fu Categocy~y:;;:IDi-ce:> Tables J3-6 .aiia::-J'.~3.m · ·· .. · •: . ······• · · ·· 

... ,, ····(···.~.·•.·.·.: .•.•.. :.:~.•:_.y·_· .. ~:· .AdjustecfReJative Risk , .. ·. · ····•· .. Stratum '• )• .. tDi~xin Cat~~cy. ·t \.n ,' ""' · ' <95:%c;.1;)a ··.· ·: ·p..vaille 
Non-Black Comparison 938 5.8 

Background RH 334 5.7 
Low RH 218 4.6 
High RH 217 6.5 
Low plus High RH 435 5.5 

Black Comparison 49 12.2 

Background RH 13 0.0 
Low RH 21 19.0 
High RH 11 0.0 
Low plus High RH 32 12.5 

a Relative risk and confidence interval relative to Comparisons. 

1.05 (0.60,1.86) 
0.74 (0.36,1.52) 
LOO (0.51,1.93) 
0.87 (0.52,1.47) 

1.42 (0.31,6.42) 

0.66 (0.15,3.00) 

0.856 
0.409 
0.990 
0 .601 

0.649 

0.591 

Adjusted relative risk, confidence interval, and p-value not presented due to the sparse number of 
abnormalities. 

Note: Model 3: RH =Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table 1-4-2. 
Interaction Table for Other Liver Disorders 

Occupation Removed from Final Model 

::\:l1::[:.i .. £+ :»ioxm !·@~oey :su+ai:yst~~@~.u:.· ·:; ~~:jl~~tS for. J:,og;i::~q~,:'.:Dioxin + l) ' 

,::r: ... /: . .:: :.::::••· /'Cwf~t° .\:,:·•:::O:. ·~,:,:,,::,/. )~~iit :,:::: ·· ') ~~j~~ !S.eiative::RiS~:( ·· <'· · · 
.'.'~'.\um//.>.'.:.· •.· .•. : ...... :·.··'···.·,·.·.·.,· ··.·.··.·.· ...... ,·,,·,· '.·.''.··Di·· •.. ·~·."'°".· .. ·.·.·.···.··.·.·.·.:::: .. ··.·,'.·.'.·.···· :,.:,: •. ::· ...• :•,':··· .• : .•.. ',·',•.',·' .• < .. =,• .• ·. =.·.·.· · . . '···· .• =.•• .. :·.:µ'.'',:.: .. •.•·.·.·.· .• , · .. ···.·.•·.·.·.',·.• .. ·.,•:.',· .• ·.·.:.·,v:.·.: . .. . · .. . · .. :.· .. es·.·.··.··.··.·.=· ·.·.·,•.·.· .. · .• ··.: •. '.:.:.:-: } ·.· · ·••·• ··•·· ·c9sa·'·•·r-:o. ·1 )a · ' ) ) ·v' · al · ~u:cu . - .A&U. - - - - - :::i:: ·::<· \\):{\i ~::::: }: . -_·.-.:?.~·r=~. .. . -~'.t::::::::::: . .;::::-·::;:·:·. =· \}:l~:r : ~e 

No 

Yes 

Low 
Medium 
High 

Low 
Medium 
High 

153 
109 
63 

137 
182 
227 

20.3 
28.4 
41.3 

27.7 
30.8 
31.3 

1.38 (1.14,1.65) 

1.05 (0.92,1.19) 

0.001 

0.487 

b> ·~9»:g,?i'-:?RANCJ!'.·~s:-.·· ~•~!9~ -AI>JUS:f'.E.;BifolL.::· ·•·. 
· · «Curierif ·~~~y;.;~~::~hemical EXjM>5*fe::HIJal)Ies 13-9·~ l'.;3.:~Y:::' . ··· : . 

. q~e11t·•~o~¢alegfl.iY .. l:s~~IJ'·~•cs}" ,: .: Afililjs~R~uits. ror :~•tc~~~t:Dioxin + 1> 

i (: . ? : l.( :·.::-::;. •. · ·ciliffu.ii:i 1 ··\<•:: := > · • :P~ht:. · ::: .·.• .. :····'! ..• •.· •• ' .• ···,··· •. A ... •.•·.·.·.·.·.· .. :···.':··'d:,········'·.:·.~.• ... ·· :··· :·.:··'USted.··· :· :·.· .•.· ... : .•. ·.·,· ... ·.·:'·(: .··9···.·.•,,•l:'.·,•.·.·.· ··:~.i~:: ...•... '·.eia·•:.>c • .·•·

1
#.v)·ae· .• ·:Illi.:::~ .• '''.•.•.,•.k:j ... •.:.•,;;i , j ::•: j:=:j } ·· · .. S~ \ J:}(t ~xiii : . \}'·;=• ? •n· ···:· C j/ ·y(;s.:(· • ~7" : ' ::1rValoe· 

No 

Yes 

Low 
Medium 
High 

Low . 
Medium 
High 

147 
114 
64 

147 
175 
224 

19.7 
28.1 
42.2 

28.6 
29.7 
31.7 

I-4-4 

1.33 (1.13,1.56) 0.001 

1.05 (0.94,1.18) 0.353 



Table 1-4-2. (Continued) 
Interaction Table for Other Liver Disorders 

Occupation Removed from Final Model 

C~J>ioxin Categocy~~f:t]nu•ry.~cs: :;::::·:. AnalysisResulJsJor Log1 (CurrentJ>io~+:1) .. -.· . .. ·: · ... . ... ·:······· ·.;. · . ·.- . ·. 

yyt ::: : 'Current : : ':': ·::: · Percent: < :/ : AdjUst~cf.R~~ti~e Risk · .. ;.:.; , · .: L? 
StratDDi:f:::;_::/.;:: ·Dio~ . '"·::O.::.:{+:::·n: .· .. , :Yes :::,i=j ·,.: .C9$%CJ~)~ : ~'*~~ 
No Low 

Medium 
High 

Yes Low 
Medium 
High 

147 
114 
64 

146 
175 
224 

19.7 
28.1 
42.2 

28.8 
29.7 
31.7 

1.29 (l.09, 1.52) 

1.02 (0.90,1.14) 

a Relative risk for a twofold increase in current dioxin. 

Note: Model 4: Low= ~ 8.1 ppt; Medium= >8.1-20.5 ppt; High= >20.5 ppt. 
Models 5 and 6: Low = ~ 46 ppq; Medium= > 46-128 ppq; High = > 128 ppq. 

I-4-5 

0.003 

0.773 



0-1 
Drinks/Day 

>1-4 
Drinks/Day 

>4 
Drinks/Day 

Table 1-4-3. 
Interaction Table for AST (U/L) 

(Continuous) 
Occupation Removed from Final Model 

.a) MODEih: R:ANcniIANi>s-:INITIAL .:D'io:iiN~ADJUSTED q: 
Umti~ :Dioxlli:b~lCurrent :Akohol Use: : Tables -:~12 ud I-3-5):·' ;:}; ,:. 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

129 
134 
139 

40 
29 
29 

2 
4 
2 

21.99 
22.78 
22.08 

23.51 
25.98 
28.02 

22.28 
31.01 
58.97 

-0 .0032 (0.0138) 

0 .0674 (0.0294) 

0.2664 (0.1082) 

0.817 

0 .022 

0.014 

-- / :: ·,,.b, ___ ,_ ....• __ >_ -·~c0._.!_•- - ELe .• n:'·t·-·,•.',
4
-: •. D,_. ··~l)~~RANXI'._'n:: ·_ .. :bb.·y:-H· __ •. '.C· --.··.· ···~.-... · t_ • • • • :_· --·.S: :• u.-_ ,_-·_·c··-·o : hCoURREI ,,U: se, . ':m .. '·.·,·-~ .. ·._-"'_._ .~s-_ 11._ eso __ ••• _. _- .XIN_ • . -.. •-•_._---~--· __ · ___ ._.12 ... , ···._•_.·an:ADJUd·1.,-:i-STE ·.·5)-'.·.·.·· ··_--·.·-•• · •-· ··,D_.·,; .•_·,.• :.•-· ···.·.-· .:._ .. :_ •. -_ .. ,•,_._•·.-.-:·_·-.•· .• _.•_, .••. _,_:_:_••_-,: __ ._ •.• _-_•·_ .. :_._•-·-·.·_· -_ . . :,; -. :<t:~·~{~~~:~'.]'.~~/;~{?/P?f '' \' "U..:L· u. ~ UA~~ di :.t..mJ '' ~ ' ~ ' ' .· '' ·. . .. 

--- :current :Dioxin category summ~ Statisti<:S 
· : ·-·.· .. ·'.··· 

CtuTeiit _,, Afijt.sied 
D.ioim M-eMt~ . 

0-1 Drinks/Day Low 
Medium 
High 

> 1-4 Drinks/Day Low 
Medium 
High 

>4 Drinks/Day Low 
Medium 
High 

. . •. 

224 
217 
236 

56 
70 
45 

7 
3 
6 

22.17 
22.64 
22.02 

24.29 
27.14 
24.39 

20.68 
21.41 
35.83 

I-4-6 

.. .. 
AnaiySis :R~ts .for Logz (Cu.9;~t Dioxm + I) 

A.di~ ·fil°-pe . .\\ .'\,. •.--.·: , 
. • :-csi~:,~r,t:·: ·· !0 ::;,':.ff:"::.:: J>:;.v;;il1u~ 

0.0013 (0.0095) 0.890 

0.0248 (0.0213) 0.244 

0 .1953 (0.0644) 0.003 



Table 1-4-3. (Continued) 
Interaction Table for AST (U/L) 

(Continuous) 
Occupation Removed from Final Model 

-······-·· ·.·.· .-:.· 

curreilt .•.. Dfonh:caiegorr•:.§il1Dmm:s~tistiC$· ::··· 
:.;.::•.;. ::;::-::: -:=· •. ·.;::;::-· .• . :::::::.:;:::::::· -:·.·:·.··.·:-;-: - • 

. : · + /} .. : =ciimiitJ•?· •.•. · .. ·······.·•.·.· .. ·.·.· ... ··.·.· ...• ·n> ··.·.·.'.·.·.··.·.·.·.·.·.· •. • .• •:·.·.·.· .. • .•• • •. • .. ·.•.· •.• • .•. ·.•.· ... •.· .• •.•.·.• .•• ·.·.A··. ·.·.·.·.·. ··.·····.··Md:jean~eda.·.• .•. · ~tum 7 
.. · · .··.·.:.•D'. ro··.·\;.• .. ~ .. :,....· •... ·.=.••.•.:•···.·•.·.·•.•• .. :::.••.•.: ~:a .:;::: ::-:x·:::(:>t~-\: A.&li - - - - -

0-1 Drinks/Day Low 227 22.05 
Medium 219 22.52 
High 231 22.28 

> 1-4 Drinks/Day Low 57 24.31 
Medium 67 26.06 
High 47 . 26.09 

> 4 Drinks/Day Low 6 20.39 
Medium 4 21.82 
High 6 36.28 

0-1 Drinks/Day Low 226 22.20 
Medium 219 22.57 
High 231 22.09 

> 1-4 Drinks/Day Low 57 24.49 
Medium 67 26.01 
High 47 25.84 

> 4 Drinks/Day Low 6 20.40 
Medium 4 21.51 
High 6 35.80 

a Transformed from natural logarithm scale. 

·····:=:.···;:_.·. ·'. . . ·· . . . ·· ·,.· 

'~. 'ai.••.: ·.A·~ .. :'ds•••·~ti.Ustedd···.•.:.·.·.R.•.·.• ... ·.·.: ... • .... :•.• .. •.,...·es·· ·· :,·=.:.!·s····o;.•.t.•~.~.·.· .. ·.o········ ··:······r·.•.~ .. : ...•. : .. •::··.:.·.r ... i.:·•.•. ·; ... : .•. · .•.: ... • .. •. : ~c£'*•~;:%~ * l) . , µ.u . .. , : •· ·· · · ~V~lu~). · 

0.0022 (0.0082) 0.783 

0.0277 (0.0183) 0.130 

0.1298 (0.0469) 0.006 

&ihl~·il,~@~:·i.~i{i:~i(cfui.t;Dj.: pibifu, ·+ t) · 

· .AaJ~~ si!~::::•.::·.. •: 
: (Std~ ·-Efrof)t i: <:: \. ·· · .p".-f:atue .. : 

-0.0011 (0.0088) 0.902 

0.0234 (0.0186) 0.208 

0.1279 (0.0469) 0 .007 

b Slope and standard error based on natural logarithm of AST versus log2 dioxin. 

Note: Model 2: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
Model 4: Low = ~ 8.1 ppt; Medium= >8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = ~ 46 ppq; Medium = > 46-128 ppq; High = > 128 ppq. 
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Table I-4-4. 
Interaction Table for AST 

(Discrete) 
Occupation Removed from Final Model 

a) MODEL 4: RANCH HANDS - CURRENT DIOXIN - ADJUSTED 
(Current Dioxin-by-Current Alcohol Use: Tables 13-13 and J-3-6) 

Ja llua1 y .)V, i YY) 

Current Dioxin Category Summary.Statistics Analysis Results for L<>g2 (Current Dioxin + 1) 

Stratwn 

0-1 Drinks/Day 

> 1 Drinks/Day 

Current 
Dioxin n 

Low 224 
Medium 217 
High 236 

Low 63 
Medium 73 
High 51 

Percent 
High 

0.9 
2.3 
0.0 

3.2 
11.0 
9.8 

Adjusted Relative Risk 
(95%. C.I.)3 

0.75 (0.44, 1.28) 

1.25 (0 .84, 1.84) 

b) MODEL 5: RANCH HANDS - CURRENT DIOXIN - ADJUSTED 
(Current Dioxin-by-Current Alcohol Use: Tables 13-13 and I-3-6) 

p~Value 

. 0.288 

0.270 

Current Dioxin Category Summary Statistics Analysis Results for LOgz (Current Dioxin + 1) 

Current 
Stratum Dioxin n 

0-1 Drinks/Day Low 227 
Medium 219 
High 23 1 

> I Drinks/Day Low 63 
Medium 71 
High 53 

Percent 
High 

0·.9 
1.4 
0.9 

3.2 
9.9 

11.3 

I-4-8 

Adjusted Relative Risk 
(95% C.l.)3 

0.86 (0.57,1.30) 

1.22 (0.86,1.75) 

p-Valae 

0.485 

0.261 



Table 1-4-4. (Continued) 
Interaction Table for AST 

(Discrete) 
Occupation Removed from Final Model 

. Current .Dio~~·: 9'~eJ~n:.•._· .... • .•.•....•. ·.-.i.:.s·····~ffi~3i-y~tist~ ·.· / ... ):. Aiialys~ .~es.ft~ lr.~·~·(current::Dioxin' .+ 1)· 
· ·····. .... .. . . . .-·-: ·:·.--: ;-·-::···:·· . 

. ... · . . :.:-·J:· .. e_::_··.Prr .... ' •. '. :'. -.•~.:.n.·.t .• :.• =· ·· · ·· ··: .::•· P'ef~t< >::•.: : x A:_ ·ajustett_·.···· • ·._ •• _.,R_· .. ·.·.·.·~-• ·_._1.iv.•·_e_ )rus_··.··. ·.~ · k_\_::: < ··· 
•••••·••·· ••····••··•··· ·.· ·:·._:_·.• .• •::·•.··.··.·.·.·.· .. ·.•.·.'m· ··_~g·•·h·_._·_.·.·. ·· .• • .. · •• ·.· .• :.· .• :_.· .• : .•... :.•.:.·.• .. ·.• .. •.·· .• •.• ..• • .. •.• •• ·_.· .• :· .·=···.·· · ·.· • > · ·••·· · Stratum -- ·· . -• Di~Xiti•.> ::··:.::.,: It".. (9S:%':9N~ ::m:. ·::>·· ··yp;va1ue ·: 

0-1 Drinks/Day Low 226 0.9 0.81 (0.53,1.24) 0.333 
Medium 219 1.4 
High 231 0.9 

> 1 Drinks/Day Low 63 3.2 1.15 (0_.80,1.67) 0.445 
Medium 71 9.9 
High 53 • 11.3 

a Relative risk for a twofold increase in current dioxin. 

Note: Model 4: Low = ~ 8.1 ppt; Medium= >8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = ~ 46 ppq; Medium = > 46-128 ppq; High = > 128 ppq. 
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Table 1-4-5. 
Interaction Table for GGT (U/L) 

(Continuous) 
Occupation Removed from Final Model 

No Low 66 33.10 0.0806 (0.0404) 0.046 

Yes 

Medium 46 35.05 
High 31 46.38 

Low 
Medium 
High 

104 
119 
136 

34.59 
37.20 
33.36 

a Transformed from natural logarithm scale. 

-0.0144 (0.0257) 

b Slope and standard error based on natural logarithm of GGT versus log2 dioxin. 

Note: Model 2: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 

1-4-10 

0.575 

···~;~:~ • • -=·::.::: 
·.·.·:·>·-: 



Table 1-4-6. 
Interaction Table for Alkaline Phosphatase (U/L) 

(Continuous) 
Occupation Removed from Final Model 

p . .. ·~nitiai ~?~ ·~t~?ryp~l~~'!~ ~~~~... pm··· · : . :.i.!.i.t.l.G.•••.'t.~.t.···.t.:.: R. :.i.~.~.;pe::;~. ;.•••.i .••.••. J.:.i .•. •.iQf.·•~~~··~~~:·~~.J .... :.·.··.• !i! 
~tum:·: ·::::; .'.~:. ·.: ..••.•.•..•.••.••. : .•. ·.····· ·.:.:.i ...•...•. •.:T.:.~:· .• ·. L: .••. ;· .. ft···•·1··•.·.• .. ··n· .. ; ... •.•.1

0
: .••.• x•.• · ••.m~· .•.•.•.•.••...•.•..•. •.•.•.:.:.: ... ·.··,·.·· ...•.. : .•.... · ....•.....•. •.'.'..·n:'j.•:.··.:• ... ::.:.: ·•· .•.•.••.•. ·.···•·• .•. ·:t\·· ··· ..... • . . •·.·.M.·~ .. jean·~~.·.•.•· .•. · •. ·.:· .•..... :.•·.t .. • ...••.•..•. :.:•.•.• ...••.•. ·.:.• .. · ..•... · .. •· ... : ... ·.·.. a <•' ................. ······· .................... ,· ........•.. ,......, .. ~.. :lllll'I.. • . ·•. •($.f.#.J:•itlP>f>~-:•••· ··: r: ·••··· •.ff'Ya,~e<i: >••• 

Low 67 66.72 No 0.0363 (0.0154) 0.019 
Medium 46 69.60 
High 32 74.46 

Yes Low 106 73.12 -0.0113 (0.0098) 0.249 
Medium 124 74.24 
High 140 71.42 

b).:itoI.?.~~£. :•~9!!~~.~·s§~~9N§.~¥j·p!()~··§i\i.F:GQ~! ·~~•?'.. 
... ·· •' • (Il.,(>#.#. •€~~()ft:~y~pegt~fug:iffl}@.l~ :J5~~: :: T~!~13~1~ 'ajll1 •::f~~fl9f : '•< ' ( • .:-. ?'. 

.. Y~, ···.···.· ... : ..... ::.·.····'.················.·.· ••. • .• • •. n•••. i'liioJ .•.l.•.·xi.•.•.•.• ... ••n••.•.•·.··.!·!·· ..•... •.~.•.'.• .. l•.• ..• :.-.. •·.···.•.:.: .•·.-.·.·. !.!l.!.•.·~.•.:!. ·· .. ·.··.:·.• ...•..•••.... · .. •.:.• .... • ..•... •·.· .. ·.: .•. · ... ··.: ... :.:::: ......•.. · .. ·n·: .••..•. : .. •· •.. • .. ·.'..· ...•.. •• .... • •. ·.•.· ... :.1~.•~.•·.········M~jean~ ..•.••. : .::.••.·:·:···ea·a···.·.·.··.'..· ·.·.· . •. • . ...• . • .•. ·. ······i.·.·.: ... : ... •• .. •.•.•.: .•. •• ... • ... ••.:.•· ...••.. .. ··• ... :.·.·. :····· ••:•~L..~~t;~Sli•••••:••••• •····.· .. ::••••••••••:••··· .. :.·; ... !.: ... ········.···• ~.+. . ~-""v~~ · i• •• ··.tw~'ffi~l~~)4 r: .: •.••• • · ~vi.ill~~·· .• ;;• 
No Comparison 366 

Background RH 176 
Low RH 94 
High RH 51 
Low plus High RH 145 

Yes Comparison 661 

Background RH 190 
Low RH 160 
High RH 203 
Low plus High RH 363 

68.31 

66.49 
67.16 
71.40 
68.62 

67.61 

71.55 
73.78 
70.76 
72.08 

1-4-11 

-1.81 --
-1.15 --
3.10 --
0.32 --

3.94 --
6.18 --
3.15 --
4.47 --

0.246 
0.564 
0.243 
0.856 

0.007 
<0.001 

0.025 
<0.001 



Table l-4-6. (Continued) 
Internction Table for Alkaline Phosphatase (U/L) 

· (Continuous) 
Occupation Removed from Final Model 

c) MODE~5:?RANCHHANDS-CURRENTDIOXIN -ADJUSTED < 
(Cur~enLDioxin-by-Race: Tables 13-18 and 1-3-10) . 

C11rrent. Dioxin Category Summary Statistics Analysis Results for Log, (Current Di~liiii'!-J) 
Adjusted Slope Current Adjusted 

Stratum Dioxin n Mean3 (Std. Error)" p-'Value 

Black 

Non-Black 

Low 12 59.57 0.0563 (0.0277) 
Mediu1n 22 63.74 
High 13 77.41 

Low 278 70.37 -0.0020 (0.0053) 
Mcdiu1n 269 70.47 
High 273 70.57 

d) MODEL 6: RANCH HANDS - CURRENT DlO}..'lN - ADJUSTED · 
(Current ·Dioxin-by-Race: Tables 13-18 and 1-3-10) 

0.043 

0.702 

Current Dioxin Category Summary Statistics Analysis Results for Liig, (Current Di<ixin.+ .. l) 

Current 
Stratum Dioxin n 

Black Low 12 
Medium 22 
High 13 

Non-Black Low 277 
Medium 269 
High 273 

• Transformed from natural logarithm scale. 

Adjusted 
Mean3 

60.00 
64.12 
77.40 

70.80 
70.52 
70.01 

Adjusted Slope 
(Std. Error)" 

0.0536 (0.0277) 

-0.0054 (0.0057) 

• Slope and standard error based on natural logarithm of alkaline phosphatase versus log2 dioxin. 

0.054 

0.344 

c Difference of means after transformation to original scale; confidence interval on difference of means not 
presente<j because analysis was performed on natural logarithm scale. 

d P-value is based on difference of means on natural logarithm scale. 

Note: Model 2: 
. Model 3: 

Low = 39-98 ppt; Medium = > 98·232 ppt; High = > 232 ppt. 
RH = Ranch Hand. • . 
Comparison: Current Dioxin s; IO ppt. 
Background (Ranch Hand): Current Dioxin s; tO pp!. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin s; 143 ppt. 
High (Ranch Hand}: Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 

Models 5 and .6: Low = :s; 46 ppq; Medium = > 46-128 ppq; High = > 128 ppq. 



Table 1-4-7. 
Interaction Table for LDH (U/L) 

(Continuous) 
Occupation Removed from Final Model 

a) MODEL 3: RANCH HANDS AND COMPARISONS :sy DIOXIN CATEGORY- ADJUSTED 
. . (Dioxin Category-by~Age: T8bles 13-23 and I-3-14) · . 

·::::;:.:· 

Stratum Dio*m .. Category 

Born~ 1942 Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

Born< 1942 Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

:: .. 
,•'. 

Difference of Adj~· 

. Adjusted .. : Mean vs. Comparis<>m 
n Meana '. (95% C.I.)~ . : p-Valuec 

438 

125 
82 

149 
231 

586 

237 
169 
102 
271 

145.32 

147.03 
149.14 
147.06 
147.79 

150.03 

148.40 
147.91 
148.30 
148.05 

1.71 --
3.81 -
1.73 -
2.47 -

-1.63 --
-2.12 --
-1.73 --
-1.97 --

0.518 
0.224 
0.481 
0.242 

0.424 
0.357 
0.542 
0.309 

b) MODEL 3: RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY-ADJuSTED 
.. (Dioxin Category-by-Race: Table5' 13..;.23 and 1-3-14) 

Stratum Dioxin ~ategory 
.. : . ..; 

Black Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

Non-Black Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

n : 

52 156.88 

15 137.17 
20 150.23 
12 146.50 
32 148.82 

972 145.09 

347 145.48 
231 145.28 
239 146.05 
470 145.67 

1-4-13 

Difference of AdjuSted · 
Mean vs. Com~ns : 
. ·(95% CL)~ .·> < p-Valuec 

-19.71 -
-6.66 --

-10.38 -
-8.06 --

0.39 --
0.19 -
0.96-
0.58 -

0.009 
0.349 
0.225 
0.182 

0.808 
0.919 
0.607 
0.686 



Table 1-4-7. (Continued) 
Interaction Table for LDH (U/L) 

(Continuous) 
Occupation Removed from Final Model 

c) MODEL 3~ RANCH.HANDS AND COMPARISONS BY DIOXIN CATEGORY - ADJUSTED 
(Dioxin Category-by-Lifetime Alcohol History: Tables 13-23and1-3-14) 

.4·-:. 
Difference of Adjusted \}\ . 

Adjusted Mean vs. ComparlsOns 
Stratum· Dioxin Category n Meana {95% C.L)b p-Valuec 

0 Drink-years Comparison 53 147.17 

Background RH 20 136.21 -10.96 - 0.094 
Low RH 15 153.56 6.39 -- 0.409 
High RH 24 145.40 -1.77 -- 0.779 
Low plus High RH 39 148.49 1.31 -- 0 .810 

> 0-40 Drink- Comparison 696 149.78 
years 

Background RH 258 148.45 -1.33 - 0.490 
Low RH 169 148.31 -1.47 - 0.514 
High RH 164 148.91 -0.87 - 0.706 
Low plus High RH 333 148.60 -1.17 - 0.503 

>40 Drink- Comparison 275 144.78 
years 

Background RH 84 148.68 3.90- 0.227 
Low RH 67 146.34 1.56 - 0.656 
High RH 63 149.61 4.83 - 0.183 
Low plus High RH 130 147.92 3.13 - 0.253 

a Transformed from natural logarithm scale. 

b Difference of means after transformation to original scale; confidence interval on difference of means not 
presented because analysis was performed on natural logarithm scale. 

c P-value is based on difference of means on natural logarithm scale. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 

1-4-14 



Table 1-4-8. 
Interaction Table for LDH 

(Discrete) 
Occupation Removed from Final Model 

a) MODEL .3: RANCH HANDS AND 'COMPARISONS BY 'DIOXIN CATEGORY - ADJUSI'ED 
(Dioxin Category-by-Lifetime Alcohol History: Tables 13-24 and I-3-15) 

Percent Adj~ed Relative 
Stratum 'Dioxin Category :n High Risk (95% C.1.)a 

0-40 Drink-years Comparison 749 15.5 

Background RH 278 12.2 0.86 (0.56,1.30) 
Low RH 184 12.5 0.71 (0 .44,1.16) 
High RH 188 14.9 0 .92 (0.58,1.45) 
Low plus High RH 372 13.7 0.81 (0.57,1.17) 

> 40 Drink-years Comparison 275 10.2 

Background RH 84 16.7 2.03 (l.00,4 .12) 
Low RH 67 11.9 1.22 (0.52,2.85) 
High RH 63 19.0 1.80 (0.83,3 .89) 
Low plus High RH 130 15.4 1.50 (0.79,2.83) 

a Relative risk.and confidence interval relative to Comparisons. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ IO ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 

1-4-15 

p-Value 

0 .466 
0.176 
0 .719 
0.262 

0 .050 
0.650 
0 .134 
0 .212 



Table 1-4-9. 
Interaction Table for Cholesterol 

(Discrete) 
Occupation Removed from Final Model 

a) MODEL 3: RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY - ADJUSTED 
(Dioxin Category-by-Current Alcohol Use: Tables 13-26 and 1-3-17) 

Percent Adjusted Relative Risk 
Stratum Dioxin Category n High (95% C.L)b p-Value 

0-1 Drinks/Day Comparison 816 12.0 

Background RH 284 10.9 0 .91 (0.59 ,1.41) 0.669 
Low RH 194 10.3 0.83 (0.50, 1.39) 0.481 
High RH 208 14.9 1.29 (0.83,2.01) 0.255 
Low plus High RH 402 12.7 1.06 (0 .74, 1.53) 0.747 

> 1-4 Drinks/Day Comparison 176 17 .0 

Background RH 74 18.9 1.14 (0 .56,2 .32) 0.714 
Low RH 57 3 1.6 2 .46 (1 .23,4 .92) 0.0 11 
High RH 41 24.4 l.57 (0.69,3 .58) 0 .283 
Low plus High RH 98 28.6 2.05 (1. 13,3 .72) 0.018 

> 4 Drinks/Day Comparison 35 8.6 

Background RH 9 55.6 12.90 (2. 18,76.17) 0.005 
Low RH 3 0.0 
High RH 5 40 .0 5. 17 (0. 59,45.36) 0.139 
Low plus High RH 8 25 .0 3. 11 (0.4 1,23.60) 0 .273 

a Relative risk and confidence interval relative to Comparisons. 

Adjusted relative risk, confidence interval , and p-value not presented due to the sparse number of 
abnormalities. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin :::;; 10 ppt. 
Background (Ranch Hand): Current Dioxin :::;; 10 ppr. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < initial Dioxin :::;; 143 ppt. 
High (Ranch Hand) : Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 

I - 4-16 



Table 1-4-10. 
Interaction Table for HDL Cholesterol (mg/di) 

(Continuous) 
Occupation Removed from Final Model 

a)·:N.{()pEL3: RANCfi.HANPS AN];i::COMPAmSONS:·BY l)IOjJN CATEGORY,..- ADJUSTED 
;:; .··-:,::,.:,· <:, (l)i~Xfu~Categocy'°'l>Y~~~tf~kohol ti~ =•·· T#bJ~d~zj. aJid I:.31.t~)( · ·.·. .·.· · 

{\, . ? => ' ·· ~eren;. or Adj~ .,,,. 

if{ =· ·,: (,, . ' ;;., ··= . •: ·,. ?: ::.\;. ·•Adjusted:' ··= · ,:.M_~ ·vs. :Com~~ . ,::, · 
Siratuiri:~::_r.:•:·: Pi0*1=:<::ategocy i: .:O .. · .. · •. n... :Meana:•·. :.• ... ·· : i:{9.5%CI.)b ':( . .::: ··/: .p:.vaiuec 

0-1 
Drinks/Day 

>1-4 
Drinks/Day 

>4 
Drinks/Day 

Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

806 

277 
190 
202 
392 

175 

73 
54 
39 
93 

35 

8 
3 
5 
8 

41.58 

42.52 
41.00 
39.62 
40.28 

46.38 

46.27 
47.00 
47.53 
47.22 

46.79 

50.81 
64.95 
44.29 
51.13 

1-4-17 

0.94-
--0.57 --
-1.96 -
-1.29 -

--0.11 --
0.62 --
1.15 -
0.84 -

4.02 --
18.16 -
-2.51 --
4.33 -

0.182 
0.470 
0.010 
0 .032 

0 .943 
0.720 
0 .566 
0.556 

0.379 
0.023 
0.635 
0.353 



Table 1-4-10. (Continued) 
Interaction Table for HDL Cholesterol (mg/di) 

(Continuous) 
Occupation Removed from Final Model 

:_". ;;:·ti;i: ·.· ·:;::;:: , •. :;;;;. . ., .... :::~: . : :.:.._ .•.. , :A·_Md.~ean~eda•.•.·.•····. ·.· ..... •:.':; .. ·.(.=::z_:~ .. '·,(t195· ~'(J~:c~.1~.·)db~~i::'.•> ::-:· .. :·· .. ·· .• · · .:.·~_n.·:_'.;_!_•._:._• .. •.".:_•·.

1 •. ~_-u:_.~.~e}c.;.:,···:·i·;/ 
Stratum•>,',: : ::Dioxiifp~¢gocy; :•: /.: :n •\"". .... 7( r ·.y;jl_( 

0 Drink-years Comparison 

~ackground RH 
Low RH 
High RH 
Low plus High RH 

> 0-40 Drink- Comparison 
years 

Background RH 
Low RH 
High RH 
Low plus High RH 

>40 Drink- Comparison 
years 

Background RH 
Low RH 
High RH 
Low plus High RH 

53 

20 
15 
23 
38 

690 

255 
168 
162 
330 

273 

83 
64 
61 

125 

40.09 

38.73 
38.72 
41.36 
40.30 

42.47 

43.96 
42.38 
40.10 
41.24 

43 .05 

42.99 
43.89 
43 .00 
43.46 

I-4-18 

-1.36 --
-1.37 --
1.27 -
0.21 -

1.49 -­
-0.10 -
-2.37 --
-1.23 --

-0.06 -
0.85 -­

-0.05 --
0.41 --

0.580 
0.617 
0.598 
0.918 

0.050 
0.910 
0.006 
0.066 

0.964 
0.557 
0.974 
0.716 



Table 1-4-10. (Continued) 
Interaction Table for HDL Cholesterol (mg/di) 

(Continuous) 
Occupation Removed from Final Model 

c) MODEL 4: RANCH HANDS - CURRENT DIOXIN - ADJUSTED 
(Current Dioxin-by-Lifetime Alcohol History: Tables 13-27 and 1-3-18) 

Current Dioxin Category Summary Statistics Analysis Results for Log2 (Current Dioxin + 1) 

Current 
Stratum Dioxin n 

0 Drink-years Low 17 
Medium 18 
High 23 

> 0-40 Drink-years Low 202 
Medium 194 
High 189 

> 40 Drink-years Low 66 
Medium 73 
High 69 

Adjusted 
Mean3 

39.68 
40.40 
41.05 

45.39 
42.94 
39.76 

43.01 
42. 12 
41.31 

Adjusted Slope 
(Std. Errod 

-0.0015 (0.0204) 

-0.0358 (0 .0074) 

-0.0076 (0.0 11 8) 

d) MODEL 5: RANCH HANDS - CURRENT DIOXIN - ADJUSTED 
(Current Dioxin-by-Lifetime Alcohol History: Tables 13-27 and 1-3-18) 

p-Value 

0.941 

<0.001 

0 .522 

Current Dioxin Category Summary Statistics Analysis Results for Log2 (Current Dioxin + 1) 

Current 
Stratum Dioxin n 

0 Drink-years Low 18 
Medium 14 
High 26 

> 0-40 Drink-years Low 206 
Medium 199 
High 180 

> 40 Drink-years Low 66 
Medium 74 
High 68 

Adjusted 
Mean3 

40.71 
38.93 
41.06 

45.67 
42.47 
39.69 

43.66 
42.38 
40.27 

I-4-:-19 

Adjusted Slope 
(Std. Error)d 

-0.0044 (0.0171) 

-0.0351 (0.0065) 

-0.0086 (0.0098) 

p-Value 

0.798 

<0.001 

0.376 



Table 1-4-10. (Continued) 
Interaction Table for HDL Cholesterol (mg/di) 

(Continuous) 
Occupation Removed from Final Model 

j~t:1tn•••r~~~~!~~•~1it~t;,+,;i) 
0 Drink-years Low 18 39.48 0.0044 (0.0170) 0.795 

Medium 14 38.31 
High 26 41.59 

> 0-40 Drink-years Low 
Medium 
High 

>40 Drink-years Low 
Medium 
High 

205 44.79 
199 42.26 
180 . 40.25 

66 42.61 
74 41.93 
68 40.83 

1-4-20 

-0.0268 (0.0068) <0.001 

0.0002 (0.0098) 0.982 



No 

Yes 

Table 1-4-10. (Continued) 
Interaction Table for HDL Cholesterol (mg/di) 

(Continuous) 

Low 
Medium 
High 

Low 
Medium 
High 

Occupation Removed from Final Model 

143 45.08 -0.0347 (0.0091) 
114 41.68 
57 38.92 

146 42.71 -0.0072 (0.0067) 
173 42.02 
217 40.80 

a Transformed from natural logarithm scale. 

<0.001 

0.285 

b Difference of means after transformation to original scale; confidence interval on difference of means not 
presented because analysis was performed on natural logarithm scale. 

c P-value is based on difference of means on natural logarithm scale. 

d Slope and standard error based on na~ logarithm of HDL cholesterol versus log2 dioxin. 

Note: Model 3: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand) : Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 

Model 4 : Low = ~ 8.1 ppt; Medium= >8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = ~ 46 ppq; Medium = > 46-128 ppq; High = > 128 ppq. 

1-4-21 



Table 1-4-11. 
Interaction Table for Cholesterol-HDL Ratio 

(Continuous) 
Occupation Removed from Final Model 

: __ · •: ,,!:ooiia1 Diomr:CategM,%<'slimmaiy statiSrl'~ • : .. : . . . AnaiYSi's ;~~lts-;~or 1:.tigz=@ma,t:•'Dioxin) ;; · .. 
·. · ·• j;: ' . -•. ,· <: ···· •••·· ) .;· ·• .. • · •• ·•tr · . .,. ·,• .. ·· .. ,· .. ·_:•-.•_::._._'"",.•._•_·,···M,:d: __ ,,1i_•ean:.,•_·,:~,·.·;.;.+,•.•_ ' __ ·. ··.·.·· ;...'•a.··.·..JI·.·.·.•,·_-... •.:·.·_,·.,•_.,' ..• •.-.•.:•-·_.,•.,•_.:•-.. ·•.,·:·::,: .• ·_•,'.•:•·' .·.· ,-_,· .• · ... ·=~ ~ '~.1~ust:_· • _ .• _·•.·.·_•.·_··.e' .·.·_·d•_·_•·_· .• _,•.•.s'.'_'_' .:1•·_·._·o·_'•. £._•'._'•.•_._·.·.,·_,·.·.··.·.,=.,·.•.·,•.·· .· :·_··, •. :_•·,...... · .. ·: . .-•. ·; • .- · ..... '· ' . . '. ·.·. •.•, :: .· .. ·,. , .. · . ?::}.:\:.}}:;\:: :=:::::=:}:;; {:~:}{::\:\\:(\: :::::: .. /.::} :-·· .. · .tS ·. _,u:tLCU . . AU_, .· . . . r.~ . . . 

::Sfuifuffi•. ,tf' .lliitiilDiOnn• / . ' n ' ''>: ·: .. ' (Std~ : ~JifOr)h;/'t: ·•· ·•• < ;, J>+~d~i~~ 
0-1 Low 128 5.30 0.0181 (0.0108) 0.094 
Drinks/Day Medium 130 5.38 

High 134 5.50 

>1-4 Low 39 4.64 0.0427 (0.0224) 0.057 
Drinks/Day Medium 27 4.96 

High 27 4.89 

>4 Low 2 3.77 0.1833 (0.0815) 0 .025 
Drinks/Day Medium 4 5.68 

High 2 6.91 

1-4-22 



Table 1-4-11. (Continued) 
Interaction Table for Cholesterol-HDL Ratio 

(Continuous) 
Occupation Removed from Final Model 

b) MODEL'3: ... RANCH HANDs AND'COMPARISONS ·BYDIOXIN.CATEGoRY•- ADJUSTED 
'·: (l)ioxio Qrttig@.cy~ljy;;qurrent Alcohol {Js.e;·'='W1lbl~!~~~3JJ(J •l-3;,~y ·• · = · 

.. ,.. ··:, ·\, .. ~:. · < .::'.'.i;:;; :::: 1::: !tu · Ad.·.·.:.:·M· ~eanusteda·:·.··:.•·.•. ·.ij:i;: .. i'.' '..•·'.·Diff·t'l·· ··········ean·· ....•••..•. : . ... · ·.···er······ .. • .· ·:·.····:···.:;·~···9··· ·••5r.••.· •. i~.··.~ .•. :oc:J·m·····.=.J•~.··········~. :., .. ~ ... · ..... ·.· .... : ... : ... •••....•..... :,:. ·· =· .Stratum···:· ':I)MXifi:cl:tiegog:;.:::.··· •w n. :· <> \ 7" "- · •/:: •.•. ~vfiliied 
0-1 
Drinks/Day 

>1-4 
Drinks/Day 

>4 
Drinks/Day 

Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

a Transformed from natural logarithm scale. 

808 

281 
192 
205 
397 

175 

73 
55 
39 
94 

35 

9 
3 
5 
8 

5.17 

5.02 
5.21 
5.51 
5.36 

4.75 

4.78 
4.80 
4.72 
4.77 

4.77 

4.90 
3.40 
5.21 
4.44 

-0.15 --
0.04 -
0.34 --
0.19 -

0.03 --
0.05 -- . 

-0.03 --
0.02 --

0.13 -
-1.37 -
0.44-

-0.33 --

b Slope and standard error based on natural logarithm of cholesterol-HDL ratio versus log2 dioxin. 

0.123 
0.744 
0.003 
0.032 

0.883 
0.812 
0.901 
0.922 

0.791 
0.041 
0.500 
0.507 

c Difference of means after transformation to original scale; confidence interval on difference of means not 
presented because analysis was performed on natural logarithm scale. 

d P-value is based on difference of means on natural logarithm scale. 

Note: Model 2: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
Model 3: RH =Ranch Hand. 

Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ::;; 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ::;; 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 

1-4-23 



0 Drink-years Low 

Table 1-4-12. 
Interaction Table for Triglycerides (mg/di) 

(Continuous) 
Occupation Removed from Final Model 

18 111.89 0.1317 (0.0366) 
Medium 14 109.29 
High 27 183.07 

> 0-40 Drink-years Low 206 109.11 0.0937 (0.0142) 
Medium 201 131.00 
High 184 154.44 

> 40 Drink-years Low 66 106.28 0.0862 (0.0213) 
Medium 75 127.69 
Hi~ 73 165.76 

<0.001 

<0.001 

<0.001 

· .. , / .:::: ~1:~®~~·§;:.~q~iµNp~:· :: ,:~~~'I\])I.~~: < ~J{J~::/t ; .·; ; 
t \,? <\ ·• , .,,. '('2iirfe.!i~ ::!>i§~4~y};~µ'etifue ·Af.co~91 :~fY::)/l)tf>l~:~~;31ai1(H~~2n '·· · · ·. )} · · '' :· 

. , . ·::::c~g:~t :»wre'~~~t£·§~~:~~:::::::· 
·= \:>·. ,, .. ,,,:,:=:~him:::: :: :::( :· Adjusted /, 

. :Strann#.:':??:::r::: ·:.::.?:motja// :: \ <n:L., Meana.: · 

:j:;~~~.j.~t§. for ;~i ,(curr~ :Dloxin :·;t .i) , 

:tiiiiil!..:!::::~~df :,\/. p-Val~e : .. 

0 Drink-years Low 18 146.01 0 .0448 (0.0301) 0.136 
Medium 14 126.05 
High 27 161.74 

> 0-40 Drink-years Low 205 129.36 0.0198 (0.0118) 0.095 
Medium 201 137.07 
High 184 137.38 

> 40 Drink-years Low 66 128.71 0.0137 (0.0177) 0 .440 
Medium 75 137.76 
High 73 145.76 

a Transformed from natural logarithm scale. 

b Slope and standard error based on natural logarithm of triglycerides versus log2 dioxin. 

Note: Low = ~ 46 ppq; Medium = > 46-128 ppq; High= > 128 ppq. 
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Black, 0 
Drink-years 

Black, > 0-40 
Drink-years 

Black, >40 
Drink-years 

Non-Black, 0 
Drink-years 

Non-Black, 
> 0-40 Drink­
years 

Non-Black, 
>40 Drink­
years 

Table 1-4-13. 
Interaction Table for Creatine Kinase (U/L) 

(Continuous) 
Occupation Removed from Final Model 

Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 
Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

5 

2 
l 
2 
3 

38 

11 
11 
6 

17 

9 

2 
8 
4 

12 
48 

18 
14 
22 
36 

658 

247 
158 
158 
316 

267 

82 
59 
59 

118 

263.14 

244.73 -18.41 --
75.10 -188.04 --

125.96 -137.18 --
106.02 -157.12 --

286.51 

187.49 -99.02 --
184.79 -101.72 --
177.94 -108.57 --
182.35 -104.17 --

224.07 

110.38 -113 .69 --
279.55 55.48 -
333.76 109.69 -
296.56 72.49 --
119.68 

104.43 -15.25 --
124.26 4.58 --
149.08 29.40 -- . 
138.89 19.21 --

125.38 

127.70 2.32 --
126.93 1.55 --
124.50 -0.88 --
125.71 0.33 --
117.05 

124.74 7.69 --
110.59 -6.46 -
118.36 1.31 --
114.41 -2.64 --

a Transformed from natural logarithm scale. 

0 .865 
0 .025 
0.085 
0.015 

0.016 
0.012 
0.034 
0.002 

0.077 
0.373 
0.195 
0.213 

0.335 
0.809 
0.095 
0.187 

0.634 
0.787 
0.878 
0.941 

0.325 
0 .440 
0.880 
0.687 

b Difference of means after transformation to original scale; confidence interval on difference of means not 
presented because analysis was performed on natural logarithm scale. 

c P-value is based on difference of means on natural logarithm scale. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin :S 10 ppt. 
Background (Ranch Hand): Current Dioxin :S 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin :S 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table 1-4-14. 
Interaction Table for Creatine Kinase 

(Discrete) 
Occupation Removed from Final Model 

.. a):MODEL 3: :,RANCH.BANDS .AND .COMPARISONS·.BY:DIPxiNCATEGORY'""'""..ADJUSfED 
· ·.r::.:=: · : · ·=. @Oxmcategocy..J>y4l;&ce: .Tables '~~34 ·.a.n«fJ.;J-24) ·= · ·. =: :.: .: · 

shia~:••i••:·••·•····. ··==· .•.. , •• ;rn.o~:il~~~h:·=··· ····· .......... , ..... •:~:;: ... ,.1·•1•:·.::.t;.····:· .. =:: .. •••••::~::=m~~~~: ... ~~·:·.·· ··•=.,·•••••:••••••::••••~~a1ue 
Non-Black Comparison 973 10.6 

Background RH 347 12.1 1.35 (0.91,2.00) 0.137 
Low RH 231 9.5 0.83 (0.51,1.37) 0.473 
High RH 239 15.l 1.33 (0.87 ,2.03) 0.185 
Low plus High RH 470 12.3 1.08 (0.76,1.54) 0.651 

Black Comparison 52 67.3 

Background RH 15 26.7 0.17 (0.04,0.67) 0.011 
Low RH 20 55.0 0.63 (0.21,1.92) 0.414 
High RH 12 33.3 0.19 (0.04,0.84) 0.028 
Low plus High RH 32 46.9 0.41 (0.16,1.08) 0.071 

.·b):MQJ)EL.3: /RAN¢H. :~S ':ANJ):co~ARISONS:=.BYDIOXlN\i::A'J'EGO~Y .. :'••StmiJVstED 
:· .. = •. \T • > ) .:.:· •<(riioxi):j.tg~iego[y-{;y#Lifetiole :Afroli(>I •HiStocyf / I.$bles. l3-34 ~d 1~3.;;,.24)<: : =:·' ·=·· ' 

· .. : .::.:.· ::. :: : ~ ~:: : :_:;:. :;: -::·:\ ::: : :=· 

s~:•·:: ·:.=:··· .:· 
.:/:•::::::= ·· ·· . (] / ·••••• <P~ent ·: =. AdjustedReiative::i~isk\ ···· ·. ·· 
· .l?fu~·.categ-Ory ·=:===nr:tj!t\ : Higli ·· · : ·t9.5% c.isr ·:,:: .. . · / ~Value 

0 Drink-years Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

> 0-40 Drink-years Comparison 

> 40 Drink-years 

Background RH 
Low RH 
High RH 
Low plus High RH 

Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

53 

20 
15 
24 
39 

696 

258 
169 
164 
333 

276 

84 
67 
63 

130 

15.1 

10.0 
13.3 
25.0 
20.5 

13.9 

13.6 
10.7 
14.6 
12.6 

12.0 

10.7 
19.4 
15.9 
17.7 

a Relative risk and confidence interval relative to Comparisons. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 

0.78 (0.14,4.49) 
1.19 (0.21,6.82) 
2.13 (0.60,7.53) 
1.77 (0.56,5.55) 

1.14 (0.74,1.78) 
0.65 (0.37,1.15) 
1.04 (0.63,1.73) 
0.84 (0.56,1.26) 

1.11 (0.49,2.50) 
1.34 (0.60,2.98) 
0.98 (0.41,2.34) 
1.16 (0.61,2.21) 

Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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0.784 
0.841 
0.240 
0.327 

0.549 
0.138 
0.876 
0.392 

0.810 
0.473 
0.960 
0.653 



Table 1-4-15. 
Interaction Table for Serum Amylase 

(Discrete) 
Occupation Removed from Final Model 

::-.::~>:•M.<in~·- ~~ -:-~~~s.:~i£9~~Q~~·'.l.l.¥rl?i.9~=#A~~-ix= : · :@.tµ~i$.Q·•,·nt-• 
-•- _:·-: ::··:-:--· ·· •_ .• --.:::::: :=:: ::rn::·::::t::(l)i~:t:;at~9ey:2~l'+l§#:·/~'a~1e:s' l~~§:•~~··Ir.g;;2~1 :::.::::::r:·:• .r--·.-- --·-·-•-•···•·•-· :::-=:=····-·: . 

Comparison 990 7.2 

Background RH 354 6.2 0.75 (0.45,1.24) 0.263 
Low RH 236 6.4 0.87 (0.49,1.57) 0.652 
High RH 246 2.4 0.38 (0.16,0.89) 0.026 
Low plus High RH 482 4.4 0.63 (0.38,1.05) 0.078 

Black Comparison 53 20.8 

Background RH. 15 20.0 0.89 (0.21 ,3.80) 0.870 
Low RH 21 14.3 0.56 (0.14,2.29) 0.418 
High RH 12 50.0 4.13 (1.08,15.79) 0.038 
Low plus High RH 33 27.3 1.36 (0.48,3.82) 0.561 

a Relative risk and confidence interval relative to Comparisons. 

Note: RH = Ranch Hand. 
Comparison: Current Dioxin :s; 10 ppt. 
Background (Ranch Hand): Current Dioxin :s; 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin :s; 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table 1-4-16. 
Interaction Table for Serological Evidence of Prior Hepatitis B Infection 

Occupation Removed from Final Model 

i :·:,_; i· ~~:tr!9!.>~ ·R; ~9.!·H~ ~_:g~!£~t!§::!:X:!!~~@~~§Q~¥· : -:~™~~~- : • :: 
•···r:r:::••••=•···•====··· ,, ..... ,.,.,.,,._, ••• tf:••·•~i:>~ti•:<8?~-§.ryH?;Y:f~g%i ~~l?:t~ :!~f~~!~c:l!+¥g~g:r::t: :::••:t .......... .,.,==•=•=· = 

Bom~l942 Comparison 448 13.4 

Background RH 126 12.7 
Low RH 84 9.5 
High RH 150 10.7 
Low plus High RH 234 10.3 

Bom<l942 Comparison 597 16.2 

Background RH 241 7.9 
Low RH 170 10.0 
High RH 103 16.5 
Low plus High RH .. 273 12.5 

a Relative risk and confidence interval relative to Comparisons. 

Note: RH = _Ranch Hand. 
Comparison: Current Dioxin ::;; 10 ppt. 
Background (Ranch Hand): Current Dioxin ::;; 10 ppt. 

1.02 (0.56,1.87) 
0.62 (0.28,1.36) 
0.75 (0.42,1.36) 
0.70 (0.42,1.16) 

0.936 
0.228 
0.347 
0.169 

0.47 (0.28,0.79) 0.004 
0.56 (0.32,0.98) 0.040 
0.90 (0.51,1.60) 0.717 
0.69 (0.45,1.06) 0.087 

Low (Ranch Hand) : Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ::;; 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 
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Table 1-4-17. 
Interaction Table for Prealbumin (mg/ di) 

(Continuous) 
Occupation Removed from Final Model 

.-.···:·•.;.::: .•.•.•..•.••.•• •:::1·••:•:•••:•• ·······································••!l•l•• .!•:•:1••::: :::•:••:'••?'• •••.•. : ···:·:·:·••••!••••:: •• ; ..• ::•:••············.·.·_ .•. _ •.•. ~ .. ••·.:••.•_.·-····M·~:- ean:;.::~_ •... _l'J 1j!l'i ~.t.ean• .. ..•.• _ •.• _ .•.•.•. • .. -... • _:•er:··· __ .:.: _=•.·.····· .······· -···-·e .•. (v_.·.n·n····-~.: .• S·_ce_:_••.·.·-~.:·.~.-0:.:0·-•_-:C~-·•.ALi:-)_._.~ .• :mted·· •••..• : . • • .• :.·.•-•-.• ..• : ..• • ::.·_::._ •.• . •~··•:1•:•1·•••:• •-·-····· · ·····-······:······:·········-•-•••·:-i•••:•:•··-~~::_:•f :::: :•; ~6.~•·€~g·:·•ii!-!- Y .:·· n •:- _________ .... -. =.:- <: .< . · 7; 7~ ;: ·; •••• iB¥~~~1/ 
No 

Yes 

Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

416 

186 
104 
78 

182 

609 

176 
147 
173 
320 

27.83 

28.00 
27.09 
28.60 
27.74 

27.61 

27.33 
28.27 
27.26 
27.72 

0 .18 (-0.58,0.93) 
-0.74 (-1.68,0.20) 
0.77 (-0.29,1.84) 

-0.09 (-0.85,0.67) 

-0.29 (-1.03,0.45) 
0.66 (-0.13, 1.45) 

-0.36 (-1.10,0.38) 
0.11 (-0.48,0.70) 

0.649 
0.124 
0.154 
0.818 

0.445 
0.102 
0.345 
0.718 

<n_ .• ·•c-~:nt P.iriiiij ~t~J&•:•$~ili.1D~ -$~~ ········:::: ·· '.Ari~F < :a ·· ~ff<·-~···tciifr.ciit Di~jjri ··•+ ·· .. if 
=:-::: .:·:-· .:•••···:: ··::._ : ............. . ........ :·.=:: ... :::,• . .:=:::: -..• ·:.•c:.:.::: .•....••. ··• <··=·•·•·<··- ••/••.·-•·•··' .• :. _ __-:.. _ •. :._l .. • .• i·.• •• •_:.-•.•.·.-.•.-•• ·.•.•.•.·.··.---···· ___ .• -. ____ .• •_•_.•_•._-··.· .• • .. -····.·.··.--~_.-··:·_:Y.··· __ .• •• __ ---··· __ .• •.(··a·. ·.s _:•.s• . • •_,~-·.~_·t_.·._.:·· .. --d· ··;··· .. -•.· ... _··-····_···-· ._.-··· __ .·.· _-··.-_ .. :·· ____ .:L·es_.-···E.···----.•.~_·.·.•.•.rr•. _.=··-.-····-;·• •.. s·.-··-·.· ..• -_o·.• .. 1· .• · -· • . ·.· o_r:····.· •. _.• __ .• .• ··) _-pe- •_.· .• -.. ---·0.-· .. -__ .• • •. __ •: •. _.·_· ..• ••r :• ..• ·_.····------··_-··-··.--··.• ... ·i_•_ ... • .• : •... ·.-.· .. ___ .•-· .. _·.·._·.· __ .-··. --•. -··_.:· .• • .•.-• .. _:•_ .•. ·_.•-.. •.•.-.•_: .,i_•.·.:.:_._•.·_i .. ,·,-_. _:.:.••.•.-·._·,···· =:::c·, . • J i ..•. > ··-·.-< .. :=:. . -··· •-••.•_.·_-.·-········· .. •-:.-.. -.. ·.-_ •.• _• .. ·.···-·.·.•.--.•_ .• _.·.• ... •.•.•-• .. •.-•._.•.•.·_•.• .. _ .•. cn::.·.· .c.F.0· ~-<~ .. ~-·.--•.t:• .. ·.· .. •_.--•• .. • .. -.. · .. _•_.,·._ .• _-.-_.:_11;.:: • ••··• >_•.-• .. _•-•-·.-·_•.-.•. ·.-• ... • .. •-•.• .. '_.· -•.A_·_ • . •.·.·-·.-·.·-•.· .:.~.~Q_.~.: . :::-·•: ~ ~&Q•CU • • .•••... · -· ••. ·.··•·•· •. Stcitririt:·r: U.l 'AU&c =·· ·• +n>·•· :r =•<• ·--•- ~¥#~~·- > ·• ·•·· 

Low 143 28.47 No -0.2247 (0.1565) 0.152 
Medium 115 27.98 
High 61 27.26 

Yes Low 147 27.15 0 .2714 (0.1129) 0.016 
Medium 175 27.66 
High 223 27.76 

Note: Model 3: RH =Ranch Hand. 
Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ IO ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 

Model 5: Low = ~ 46 ppq; Medium = > 46-128 ppq; High = > 128 ppq. 
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Table 1-4-18. 
Interaction Table for Albumin (mg/ di) 

(Continuous) 
Occupation Removed from Final Model 

No Low 149 3,976.42 -28.0882 (12.6389) 0.027 

Yes 

Medium 111 3,865.48 
High 62 3,914.30 

Low 
Medium 
High 

140 3,876.74 
. 184 3,881.46 
229 3,912.70 

10.6904 (8.8036) 0.225 

.Ji\'~t=!$m"ir~!4~ii 1'~~!~:';-(c:::: :* 1J 
No Low 143 3,966.79 -21.0426 (10.5686) 0.047 

Yes 

Medium 117 3,901.05 
High 62 3,884.48 

Low 
Medium 
High 

149 3,881.25 
178 3,872.58 
226 3,917.80 
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12.4533 (7.6139) 0.102 



No Low 
Medium 
High 

Yes Low 
Medium 
High 

Table 1-4-18. (Continued) 
Interaction Table for Albumin (mg/di) 

'(Continuous) 
Occupation Removed from Final Model 

143 3,980.04 -25.4589 (10.8169) 
117 3,904.59 
62 3,877.27 

148 3,891.56 8.0073 (8.0903) 
178 3,876.48 
226 3,909.75 

Note: Model 4: Low = :::;; 8.1 ppt; Medium= >8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = :::;; 46 ppq; Medium= > 46-128 ppq; High = > 128 ppq. 
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0.019 

0.323 
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Table 1-4-19. 
Interaction Table for a-1 Acid Glycoprotein (mg/ di) 

(Continuous) 
Occupation Removed from Final Model 

. . .•. ::· .. •.•.·.•,: •. •.·.·.•.•:.:.••.• ........ =~tiat.,: ... ~.=. · .. :=Di.·o·• ... • ... mi.··:·~ ·,.,.:.·.£~t~9cy\~unn,ii8ry sia.•,tisti······'··.•,•.·,···=···=··· =·····.~.·:•:.•: •.••.•.·.·•.·=·:.=; '.·= .. •,:.•.:·=··= .. ·Arud~~is •Resu~=.for Logz Wtin~·:Dioxin) . , =·. 
w ...... ·.· ... •. ·.•.• ::•· • • •• , =· <Fr·=···=>•.?=>.::' < ·.· .· · ·· .. · · ... iiiur;~~j~~$Mli\·::1i:: . = :·:·· :::::::, ,f. . 

•·s··.L.lf ..... L.·•••.•••.••· .... r.o:.•.•=· ·=:··='.·.=.•.=,:,:.•.' ... ···. ••.'.= .......... =.= .. 1.:'.''.'m·,·::;·1".· .•.·.;;·>·<~. • .••. D ... ·.•· .. ·•.·.".•o·•:.••x•.•''.·m;.·=.·.=• .. •• .. • .. ·.•.:•.·.: :· ... '.· . .-.• ,,.·.•,i.•·.:.·•.n•,.=•:•.,'.•.i.•·• ;J .•~ .. : .••.. ;Md.: ~ean·~·~ ..•.•. •' .. •.: ... :.i· ...... 1.•.·.:.•i•.·.·.:: · ' ·''("s·.:.d•·=·=·=E· ····=·.·.· " b' . .;: \') . .:.· .. ·· : v' :'\:·1':::: :•:: .. i.·!•::•••••!·:·:·:: 
u.4 &:uau - .J.iU _ - - ·:::\.: ·.·::::<. · ... ~.· /t ... :tt9r>:::=.Ht~/ :~::\~[::/ }(\kU\lf·: ::~t~ :::·· ... -:·>·.· . 

0 Drink-years -0.0137 (0.0241) 0.569 Low 10 55.88 

> 0-40 Drink.­
years 

>40 Drink­
years 

Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

12 
17 

119 
107 
107 

41 
46 
43 

57.44 
56.29 

53.04 0.0066 (0.0087) 0.449 
56.15 
54.78 

57.45 -0.0092 (0.0139) 0.510 
54.55 
56.29 

···' liXMQDEL:3: , R:A:NcH:IIANDs:;ANI)=•COMPAR!SONs:BY•DJOXIN CATEGORv ····• •~STiiii>. > ,., 3 ,. : : ::rn·: : . •:••:O?it~'g;1;6.t;;ibY.iJSir~m~::A.J~~~Sf:~f!~ .. ,: ;r~~i~ ·i~f4$::ru.<i¥-3I32> :/ r • , , · ., ·.· · , 

0 Drink-years Comparison 

Background RH 
Low RH 
High RH 
Low plus High RH 

> 0-40 Drink- Comparison 
years 

Background RH 
Low RH 
High RH 
Low plus High RH 

> 40 Drink- Comparison 
years 

Background RH 
Low RH 
High RH 
Low plus High RH 

53 

20 
15 
24 
39 

696 

258 
169 
164 
333 

276 

84 
67 
63 

130 

51.70 

50.78 
59.02 
55.96 
57.12 

54.34 

53.24 
54.50 
55.94 
55.21 

55.35 

54.56 
56.64 
54.70 
55.69 
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-0.93--
7 .32--
4.26--
5 .41--

-1.09--
0.17--
1.61--
0.87--

-0.79--
1.29-­

-0.65--
0.34--

0.753 
0.038 
0 .140 
0.030 

0.207 
0.872 
0 .128 
0 .278 

0 .597 
0.439 
0 .702 
0.791 



Table 1-4-19. (Continued) 
Interaction Table for a-1 Acid Glycoprotein (mg/di) 

(Continuous) 
Occupation Removed from Final Model 

-·:•"'==·:·- __ .: --- -•·n - ~>· M9~~,·~; _:-:~q!f:·~~:•-:: -:_-~J?!9~ _·---·- ij>~&~P <:_ ;:..-•.••• ,. _;:•:· ... -·:::•_:: 

~~!~s ·P000ts~1p~~~1~~Y~0!~!~g~~~~1~1ill02~;;0;;;~0s 
---->·::-- .. ·~~ -~i.~~~·:t;~;9rr.-§lm~m~-~!~•:!l-i·"·rn·: :::Aii;•~ :R&iilltS •fof L<>gitbllherti ··m~iiii ·4- 1F: 
;· f \/::<::i > V : l !~~:'] It) :::;: t Adjested :?{ ::;:Jf : ___ .i_:_.• __ ,: ____ .:.: .. ___ .:_•::• ___ .A __ -'! :'. ____ ,: _ .. •(•_!d_s•_:_•_•_~_·t·_'._dUStea_.:!_••_•_•_•_ ..• _,.-__ .-'. _,·- _.-'._-E• •_•_•••:• .... ••_ •.!_.·-•_·.•-_~o··-·~--... •_o_••.~_.:~_· _·_:_:•_,•.•._::. __ .•-__ ..• _ .• _._ .. _._:•-::.•_-__ :_._.•_.·_:_.!_•:·-• __ .. • ___ .:_.: ____ .!_::,•.-•• _-_•.•._.•.:_.•_-_.'!-_:• __ .:.•.-.--• _ _ ::•_:i __ :·-• __ .--•_.-·•,·-·--· __ .:_•_,• __ ._·_.:_·-··::••••·;···.:•:•-;••••!l••••:•••:••·····•·:••••••••:::: .•.••••.•• :•:::;.•-···- ••: ·····: s~tilfu I ••ft< •' • !niS.iiliJI::• •• ::-.::::-:· 'll .,.·•:.: ~~~~.:· ··-::1 ::: : .. _ ,.f . \ • • re¥~1u.~1: _:'::: -,_ 
0 Drink-years Low 17 51.23 0 .0168 (0.0170) 0.322 

Medium 18 56.60 
High 24 57.18 

> 0-40 Drink-years Low 204 53.58 0 .0064 (0.0063) 0 .309 
Medium 195 54.02 
High 192 55.73 

> 40 Drink-years Low 66 54.65 0 .0025 (0.0100) 0.799 
Medium 77 55.97 
High 71 55.08 

a Transformed from natural logarithm scale. 

b Slope and standard error based on natural logarithm of a-1 acid glycoprotein versus log2 dioxin. 

c Difference of means after transformation to original scale; confidence interval on difference of means not 
presented because analysis was performed on natural logarithm scale. 

d P-value is based on difference of means on natural logarithm scale. 

Note: Model 2 : Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
Model 3: RH= Ranch Hand. 

Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ~ 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ~ 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 

Model 4 : Low = ~ 8.1 ppt; Medium= > 8.1-20.5 ppt; High = >20.5 ppt. 
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Table 1-4-20. 
Interaction Table for a-1 Antitrypsin (mg/ di) 

(Continuous) 
Occupation Removed from Final Model 

.. ,,, ::•·•· ,.,I~~}~~~·=f~t~0rr : ·~tmi~~·::~~~.·······::••••1:~•·1:•·1:·j•j .·.· .. ·.••:····~~i!:~~~:·~;~·:'~~~··~~:·•~oxin) 
.. , ... ··='· : '' ···' ·•·: ::: / " :: : :::::::::> .. ::), :• :::A~J~~H[:·•:= :)::.:)•::~~~~~:•§!9~HH:: ;:.,,)' ...... . ··· o:•;\ :r: ::.::, . .. . 
sfuitilit(: .) ' Iffiffiif:niJijnJt!•/: >:n::.t: 'Mean : ······· ·.·.·r)f/{st(l/ Effyr}j:@ i ::•::: •· ·• J)Sy~i~~ ) : . 
No Low 72 143.48 -1.0188 (1.5935) 0.523 

Yes 

No 

Yes 

Medium 60 154.10 
High 50 140.62 

Low 
Medium 
High 

Low 
Medium 
High 

Low 
Medium 
High 

98 
105 
117 . 

66 
46 
31 

104 
119 
136 

143.43 
144.62 
149.71 

138.39 
148.91 
149.28 

147.05 
148.71 
147.82 
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2.0810 (1.1085) 0.061 

4.1101 (1.6990) 0 .016 

--0.0363 (1.0784) 0.973 



Table 1-4-20. (Continued) 
Interaction Table for cx-1 Antitrypsin (mg/di) 

(Continuoris) 
Occupation Removed from Final Model 

>::• ••••·-····.·-•. : .> ........ ~>¥qpijJ~=.••··~9!!R~<···~:P!m~t"•. ··~~ij .• ·• .·······•· :·:>•.-.···•>•·· 
···: :·•: :·.··········· : ••t(C@f~t•::J)~~~by~~i~'P.Ji~c~~1~*~~~:• [~!esl3~an(l]f:}+J4)]• HH•F•< i .•. i: .. 

:_·.•.··_;_:_ .. i!~ .•.•. :.• .. ··.1.· .• p~~~.·.:.•.•.• .. •c_;_: .• _ •. • .. •.a .•. •_.•.-.• t·· ·····.• .. ~.·.•.:.·· ..•... •.~-·.·-···• .. : .. •• .·.•-.•_:_·•.s_ •.•• _.·_•:_ umm_ ... _····••. ••. : :•!tY.••.•.•.•·.•.·.···.·.•·.• .. StatiSt········ ·········· ·· ···· ····-························ ··-·-···i_.,cs .•.•..•. : .. •.-•.••.·.•.••.·_·• .. • .. _·._.•··•:• •:·~ju ..••.. :~.·-·.·.: _.• ... :_·_:_ ....... _•·_.·.:_:.•••.: .. •.R .•_•·.•_··.•· .. ·····esw·· -· ·-··_·_: ._··_: ·_ . •. ·. ·_••. · .. ·_·.•.is __ ·_: ·_._•·.· ·-_·_••.·.t<····-(,_r_: _·.·_.·_LOg_ ..•. _ .. :.·•.•·_ ..... _.··_•·.:_·.·_. f(P~~j)jj· Pt~~··•±•.:,1)•·.• -::-::·:::-:>'.;:.:: - - - -- - - - - -- :.;:;:: - - :::::::::;::::;:::{::::·:::.·: :'.{/.}\}_::_~:.::_:>_•.::_::~\:.~:.~~.:;_~~-: :··;;:- .; .,,._., .·.·.···.·· ·· << 'h;"=.:.:;;;;.t·· ... · ... ·············•• .. ·.·.-............. ~•·::Jc······ ·ed· · ·· ..... ·••••••• ...... .,...d .. · ·;.~~·".;l:s1 ·· ..... · .. -............... ·.·.·.·· ... ·.-.•... · .. · ··· 
·: :·•:::::: /. ''""-UH.QI ; '•.:) )::.:: :: : ~lfJ~ :) / •\ \ ·~jJ~~J., .. g~ •t<: : :·-.··· 

Str.lfufutt +HJ.•::::•:~t~~:·•••.n• ·: .• 11:·.•>> ·Me3rt .. : .• ;:.: :: •·<·.•·t~§!~'.' :~PfJ>· • ·t>t•• •.••U·••••ilfx~!~~ ··• rn::··< 
No Low 149 144.46 1.4114 (1.1474) 0.219 

Medium 109 140.79 
High 61 149.24 

Yes Low 138 154.57 -1.7627 (0.7890) 0.026 
Medium 181 149.93 
High 226 148.29 

· : p~~~t·I)j~~ti'.~~~o_;. •s~~~§~tj~i~;: : .·::a ·'• Ati~i~:fi~titis··iot:·~:•({}rifi~iit:.Dfaiih • +· t} . 
. . . •• ... . . . . . . . .. . . . . : } r :• '.• ... ···:· .... ·.•_:··· .... ·· ... •.·· ........ ·.·.·.· .. ·• .... ·.·.•.•a···.•.·. ·.·.··tJ······.·~.·.·.··. •.·. ··.·.•.•.•. ·.··.·.·:~.-.•.·• ... · •.. ·~•.·.···.·.·.··· .. ···.···•···• ... · s···•·.·.· •.. ···.·o·.·.·.·.···.·pe·_··.·.··.·.·.··.·····:····.···.'·: ... ··.·•·: .... : ............................ :::: .. : ..... ·•·•:•:::•· •·•· ::-<· : ..... . ·. •>< L • : •._·•.•·.• .. •.: ... _: c·•.: ·_;;;:,.:_-'e'·lft ... :_ .. :.•·.••.•• .. ' ... • ................. ,..... ••....: .. ·.·•.•• .. ,•.••.A: .. · .. · •.if ...... ·.i ~- :_-: ... _·..:. ... _ .... ~_•••••_·_:·_·•_.·.· .• _:• .. ·_•:_:_·.: • .. : .•. :_•.•.•• .. •.-.::: n ..,,.'l;U .·.· , ...... _ ... .-:.:······ .... . ...... · · ·· · ·• .... ·······•..::\:.:.>.:.:.:::..• ..... , .......... ····• -----:::-:'.::_;"-}:::_~.):/:;_: u.a.;&_ - - ~~~ - - - :;:;::.:-::::- ::;::::;::: ::::·:: :~:·: :::: :::;::::;:::::::::::::::::;:.::::_::;:::::.;-:::_ • 

.... .. .. ......... : •.•• ...... ... ... D ..... . ........... •·•·:···•·:····•·•·· .. ···· .. .. .. .. . M . . .. .• .. :•·····•'" ... "(Std . .. E .. .... ;, ········ .• .::·•:•:::: .. •·•······· .. :••·•·"•· .. ··· x r.;;;s ··.·.·.· .. ..··.· •···• . 
StratUni >\. •·.······ :•:•t '.}~<• ·· • . : n < · •.·._ean :: •.:: .. :t· ... < rr.or1 ...... · .... .. •:: ·P'.'r~il~· ?•· ··· 
No 0.7667 (0.9628) 0.426 Low 143 144.94 

Medium 115 140.06 
High 61 151.17 

Yes Low 147 155.23 -1.9640 (0.6813) 0.004 
Medium 175 148.49 
High 223 149.44 
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Yes 

Low 

Table 1-4-20. (Continued) 
Interaction Table for a-1 Antitrypsin (mg/di) 

(Continuous) 
Occupation Removed from Final Model 

143 144.06 
Medium 115 139.84 
High 61 151.65 

Low 146 154.11 -1.4311 (0.7216) 
Medium 175 148.30 
High 223 150.00 

0.048 

Note: Model 2: Low = 39-98 ppt; Medium == > 98-232 ppt; High = > 232 ppt. 
Model 3: RH =Ranch Hand. 

Comparison: Current Dioxin ~ 10 ppt. 
Background (Ranch Hand): Current Dioxin ::::; 10 ppt. 
Low (Ranch Hand): Current Dioxin > 10 ppt, 10 ppt < Initial Dioxin ::::; 143 ppt. 
High (Ranch Hand): Current Dioxin > 10 ppt, Initial Dioxin > 143 ppt. 

Model 4: Low = ::::; 8.1 ppt; Medium= > 8.1-20.5 ppt; High = >20.5 ppt. 
Models 5 and 6: Low = ::::; 46 ppq; Medium= > 46-128 ppq; High = > 128 ppq. 

1-4-36 



Table 1-4-21. 
Interaction Table for Apolipoprotein B 

(Discrete) 

:a):M-Oi>EL 2:/''RANCH:HANDS .- INITI.AL::DIOXIN/ ''. ::Ai>JUSTEti ' · 
. ,:.::> ,.x.::) ,.@~aI))i()Xi~by~~~:: Table5'•t3+s2·. ~)jiJ~:J9) !'=:(. :(;:=_ 

:.:.foL.' fuit~ .. rnoxin:·~at~~:::~M•i·l~cy:§tat~C:S -· 
•· ·.;::·.:•·. .:.:.{):.•• •.-::}:)·:t:::~~ifil.::: , .... ... · :'o: :: .?.·)::.: .. P_ ... :·~;~efu 

·.· : ...• ·.·.·.•.··.·· ... . .. . • . .•..• ·=:·:::··::· ;.:·.· .. ·:-:::·:::.:::-·:::-/< ' 

Stl'atmll.::U:+·· ·>:.·•=:::>DioXfu•:f? :•::·>>n t·: <:>:::mgh·.·.·· 
Born~1942 Low 

Medium 
High 

54 77.8 0.93 (0.75,1.15) 0.506 

Born<1942 Low 
Medium 
High 

70 
112 

119 
100 
60 

72.9 
70.5 

73.1 
77.0 
86.7 

a Relative risk for a twofold increase in initial dioxin. 

1.60 (1.18,2.16) 

Note: Low = 39-98 ppt; Medium = > 98-232 ppt; High = > 232 ppt. 
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