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Table 12-15. Analysis of SCL-90-R Psychoticism (Continued) 

Comparison 

Background RH 
LowRH 
HighRH 
Low plus High RH 

1,196 

374 
236 
235 
471 

0.71 (0.47,1.07) 
0.83 (0.53,1.28) 
0.95 (0.64,1.40) 
0.88 (0.65,1.21) 

• Relative risk and confidence interval relative to Comparisons. 

Note; RH = Ranch Hand. 
Comparison; 1987 Dioxin S 10 ppt. 
Background (Ranch Hand); 1987 Dioxin S 10 ppt. 
Low (Ranch Hand); 1987 Dioxin> 10 ppt, 10 ppt < Initial Dioxin S 94 ppt. 
High (Ranch Hand); 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. 

Medium 287 30 (10.5) 

• Relative risk for a twofold increase in 1987 dioxin. 

Note; Low = 9.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt. 

• Relative risk for a twofold increase in 1987 dioxin. 

0.104 
0.394 
0.786 
0.447 

The Model 2 unadjusted analysis revealed a marginaUy significant positive association between initial 
dioxin and SCL-90-R psychoticism scores (Table 12-15(c); p=(>.065, Est. RR=1.19). After adjustment 
for covariates, the association was nonsignificant (Table 12-15(d); p=O.838). 

A significant difference in the prevalence of high SCL-90-R psychoticism scores was found in the 
unadjusted Model 3 analysis between Ranch Hands in the background category (8.7%) and Comparisons 
(14.5%) (Table 12-15(e); p=O.OO6, Est. RR=0.58). Results became nonsignificant after covariate 
adjustment (Table 12-15(f); p=O.I04). AU other Model 3 contrasts were nonsignificant (Table 
12-15(e,f); p>0.23 for all remaining contrasts). 
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The positive association between the 1987 dioxin levels and the SCL-90-R psychoticism scores was 
significant in the Model 4 unadjusted analysis (Table 12-15(g): p=O.002, Est. RR=1.24). The result 
became nonsignificant after covariate adjustment (Table 12-15(h): p=0.484). 

12.2.2.2.9 SCL-90-R 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 are included. Headaches, pain, and discomfort of the gross musculature and additional somatic 
equivalents of anxiety are components of the definition. These symptoms and 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 are 
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. 

All Model I unadjusted and adjusted results from the analysis of SCL-90-R somatization were 
nonsignificant (Table 12-16(a,b): p>O.13 for each contrast). 

Table 12-16. Analysis of SCL-90-R Somatization 

Comparison 

Officer Ranch Hand 
Comparison 

Enlisted Flyer Ranch Hand 
Comparison 

Enlisted Ranch Hand 
Groundcrew Comparison 

Officer 
Enlisted Flyer 
Enlisted Groundcrew 

1,249 

341 
493 

150 
187 

375 
569 

201 (16.1) 

25 (7.3) 
36 (7.3) 

33 (22.0) 
52 (27.8) 

85 (22.7) 
113 (19.9) 

1.02 (0.60,1.74) 
0.67 (0.40,1.13) 
1.22 (0.88,1.70) 

12-51 

1.00 (0.59,1.71) 

0.73 (0.44,1.21) 

1.18 (0.86,1.62) 

0.948 
0.133 
0.232 

0.987 

0.223 

0.300 

I 



Table 12·16. Analysis of SCL·90·R Somatization (Continued) 

Medium 161 
157 

33 (20.5) 
31 

• Adjfisted for percent body fat at the time of the blood measurement of dioxin. 
b Relative risk for a twofold increase in initial dioxin. 

Note, Low = 27-63 ppt; Medium = >63-152 ppt; High =>152 ppt. 

• Rell).ti ve risk for a twofold increase in initial dioxin. 

Baclcground RH 
LowRH 
Hig!) RH 
Low plus High RH 

381 
239 
239 
478 

44 (11.6) 
48 (20.1) 
50 (20.9) 
98 (20.5) 

0.71 (0.50,1.01) 
1.31 (0.92,1.86) 
1.34 (0.95,1.91) 
1.33 (1.01,1.74) 

• Rel'ltive risk and confidence interval relative to Comparisons. 
b AdjjJsted for percent body fat at the time of the blood measurement of dioxin. 

Note:' RH = Ranch Hand. 
! Comparison: 1987 Dioxin ~ 10 ppt. 
i Background (Ranch Hand): 1987 Dioxin ~ 10 ppt. 
. Low (Ranch Hand): 1987 Dioxin> 10 ppt, 10 ppt <initial Dioxin" 94 ppt. 

High (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. 

12·52 

0.056 
0.136 
0.098 
0.042 

\ .. ) 



() 

() 

Table 12-16. Analysis of SCL-90-R Somatization (Continued) 

Comparison 

Background RH 
LowRH 
HighRH 
Low plus High RH 

1,196 

374 
236 
235 
471 

0.92 (0.63,1.34) 
1.36 (0.93,1.97) 
0.92 (0.63,1.33) 
1.I1 (0.84,1.48) 

• Relative risk and confidence interval relative to Comparisons. 

Note: RH = Ranch Hand, 
Comparison: 1987 Dioxin S 10 ppt. 
Background (Ranch Hand): 1987 Dioxin S 10 ppt. 
Low (Ranch Hand): 1987 Dioxin> 10 ppt, 10 ppt < Initial Dioxin S 94 ppt. 
High (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. 

• Relative risk for a twofold increase in 1987 dioxin. 

Note: Low = $1.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt. 

• Relative risk for a twofold increase in 1987 dioxin. 

0.669 
0.108 
0.643 
0.457 

The unadjusted analysis of the association between initial dioxin (Model 2) and the prevalence of 
SCL-90-R somatization showed no significant results (Table l2-16(c): p=0.840). After adjustment for 
covariates, the association became significant and negative (Table 12-16(d): p=0.010, Adj. RR=O.76). 
As initial dioxin increased, the prevalence of high somatization scores decreased. 

The unadjusted Model 3 analysis revealed a marginally significant difference in the prevalence of high 
SCL-90-R somatization scores between Ranch Hands in the background dioxin category (11.6%) and 
Comparisons (16.0%) (Table 12-16(e): p=0.056, Est. RR=0.71). Results were also marginally significant 
for the Ranch Hands in the high dioxin category contrast, where more Ranch Hands (20.9%) than 
Comparisons (16.0%) had a high somatization score (Table 12-16(e): p=0.098, Est. RR=1.34). Similarly, 
results were significant for the low and high dioxin categories combined, where more Ranch Hands 
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(20.~%) had a high somatization score than did Comparisons (16.0%) (Table 12-16(e): p=0.042,\ 
Est. R.R=1.33). All contrasts were nonsignificant when adjusted for covariates (Table 12-16(f): p>O.lO).. ) 

The Model 4 unadjusted analysis revealed a significant positive association between the 1987 dioxin 
level~ and the prevalence of SCL-90-R somatization scores (Table 12-16(g): p=O.013, Est. RR=1.16). 
The tesult was nonsignificant after covariate adjustment (Table 12-16(h): p=0.458). 

12.2.2.2.10 SCL-90-R Global Severity Index (GSI) 

The <iJSI represents the best single indicator of the current level or depth of the disorder and should be 
used iin most instances where a single summary measure is required. The GSI combines information on 
num~ers of symptoms and intensity of perceived distress. 

A mljI"ginally significant difference between Ranch Hand and Comparison enlisted flyers was found from 
the Model I unadjusted and adjusted analyses of SCL-90-R GSI (Table 12-17(a,b): p=0.091, 
Est. J!rn.=0.61; p=0.066, Adj. RR=0.57, respectively). More Comparison enlisted flyers (21.9%) than 
Ranc~ Hand enlisted flyers (14.7%) displayed high GSI scores. All other Modell contrasts and each 
Mod¢1 2 analysis were nonsignificant (Table 12-17(a-d): p>0.15 for each analysis). 

12-17. Analysis of SCL-9O-R Global Severity Index (GSI) 

Comparison 

Offi¢er Ranch Hand 
Comparison 

Enli~ted Flyer Ranch Hand 
I 

Comparison 
, 

Enli~ted Ranch Hand 
Gro~ndcrew Com2arison 

Offi~er 
Enli~ted Flyer 
Enli$ted Groundcrew 

1,249 

341 
493 

150 
187 

375 
569 

195 (15.6) 

23 (6.7) 
37 (7.5) 

22 (14.7) 
41 (21.9) 

73 (19.5) 
117 (20.6) 

0.93 (0.54,1.61) 
0.57 (0.32,1.04) 
0.97 (0.70,1.36) 

12-54 

0.89 (0.52,1.53) 

0.61 (0.35,1.08) 

0.93 (0.67,1.29) 

0.805 
0.066 
0.876 

0.676 

0.091 

0.681 

) 
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Table 12-17. Analysis of SCL-90-R Global Severity Index (GSI) (Continued) 

Medium 161 30 (18.6) 

• Adjusted for percent body fat at the time of the blood measurement of dioxin. 
b Relative risk for a twofold increase in initial dioxin. 

Note: Low = 27-63 ppt; Medium = >63-152 ppt; High = >152 ppt. 

• Relative risk for a twofold increase in initial dioxin. 

Comparison 

Background RH 
LowRH 
HighRH 
Low plus High RH 

381 
239 
239 
478 

35 (9.2) 
35 (14.6) 
47 (19.7) 
82 (17.2) 

• Relative risk and confidence interval relative to Comparisons. 

0.59 (0040,0.87) 
0.94 (0.63,1.39) 
1.30 (0.91,1.86) 
1.10 (0.83,1.47) 

b Adjusted for percent body fat at the time of the blood measurement of dioxin. 

Note: RH = Ranch Hand. 
Comparison: 1987 Dioxin" 10 ppt. 
Background (Ranch Hand): 1987 Dioxin" 10 ppt. 
Low (Ranch Hand): 1987 Dioxin> 10 ppt, 10 ppt < Initial Dioxin" 94 ppt. 
High (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. 
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0.007 
0.754 
0.153 
0.500 
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Table 12-17. Analysis of SCL-90-R Global Severity Index (GSI) (Continued) 

~=~~~~:~~;m~il ..... . 
COn)parison 1,196 

Bac~ground RH 374 
LowRH 236 
Hig~RH 235 
Low, plus High RH 471 

0.77 (0.51,1.15) 
1.03 (0.69,1.55) 
0.93 (0.64,1.36) 
0.98 (0.73,1.32) 

, Rel~tive risk and confidence interval relative to Comparisons. 

Note:: RH = Ranch Hand. 
Comparison: 1987 Dioxin $ 10 ppt. 

· Background (Ranch Hand): 1987 Dioxin $ 10 ppt. 
· Low (Ranch Hand): 1987 Dioxin> 10 ppt, 10 ppt < Initial Dioxin $ 94 ppt. 
• High (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. 

Medium 287 38 (13.2) 
I 

'Relative risk for a twofold increase in 1987 dioxin. 

Note:. Low = $7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt. 

'Relative risk for a twofold increase in 1987 dioxin. 

0.200 
0.877 
0.711 
0.897 

The unadjusted analysis of Model 3 revealed an increased prevalence of high SCL-90-R GSI scores 
amon~ Comparisons (IS.3%) than among Ranch Hands in the background category (9.2%) (Table 
12-171( e): p=O.007, Est. RR=O.S9). Analysis of this contrast when adjusted for covariates was 
nonsignificant (p=D.200), as were all other Model 3 contrasts (Table 12-17(f): p>O.IS for all other 
contrasts). 

Examination of the association between 1987 dioxin levels and the prevalence of high SCL-90-R GSI 
score~ revealed a significant positive result (Table 12-17(g): p=O.OOI, Est. RR=l.24). The prevalence of 
high ¢iSI scores increased as 1987 dioxin levels increased. The adjusted analysis was nonsignificant 
(Table 12-17(h): p=O.555). 
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12.2.2.2.11 SCL-90-R Positive Symptom Total (PST) 

The PST is simply a count of the number of symptoms the participant reports as experiencing to any 
degree. When used configurally in conjunction with the GS1, information on style of response and 
numbers of symptoms endorsed can be helpful in appreciating the clinical picture. 

The results from both the unadjusted and adjusted Model I analyses of SCL-90-R PST across all 
occupations showed a marginally significant difference between Ranch Hands and Comparisons (Table 
12-18(a,b): p=(l.076, Est. RR=O.81; p=O.083, Adj. RR=O.80, respectively). The prevalence of high 
SCL-90-R PST scores was greater among Comparisons (17.1 %) than among Ranch Hands (14.2%). All 
other Modell contrasts were nonsignificant (Table 12-18(a,b): p>O.16 for all remaining contrasts). 

Table 12-18. Analysis of SCL-9O-R Positive Symptom Total (PST) 

Comparison 

Officer Ranch Hand 
Comparison 

Enlisted Flyer Ranch Hand 
Comparison 

Enlisted Ranch Hand 
Groundcrew Comparison 

Officer 
Enlisted Flyer 
Enlisted Groundcrew 

Medium 

1,249 

341 
493 

150 
187 

375 
569 

25 (7.3) 
46 (9.3) 

26 (17.3) 
42 (22.5) 

72 (19.2) 
125 (22.0) 

0.80 (0.48,1.33) 
0.67 (0.38,1.18) 
0.86 (0.61,1.20) 

0.77 (0.46,1.28) 

0.72 (0.42,1.25) 

0.84 (0.6I,l.I7) 

• Adjusted for percent body fat at the time of the blood measurement of dioxin. 
b Relative risk for a twofold increase in initial dioxin. 

Note: Low = 27-63 ppt; Medium = >63-152 ppt; High = > 152 ppt. 

12-57 

0.382 
0.168 
0.365 

0.310 

0.245 

0.306 
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Table 12-18. Analysis of SCL-90-R Positive Symptom Total (PST) (Continued) 

• Relative risk for a twofold increase in initial dioxin. 

Bac~ground RH 
Low'RH , 

Hig~RH 
Low\plus High RH 

36 (9.5) 
40 (16.7) 
45 (18.8) 
85 (17 .8) 

0.54 (0.37,0.78) 
0.98 (0.68,1.42) 
1.10 (0.77,1.58) 
1.04 (0.79,1.37) 

• Relative risk and confidence interval relative to Comparisons. 
b Adjlisted for percent body fat at the time of the blood measurement of dioxin. 

Note: : RH = Ranch Hand. 
: Comparison: 1987 Dioxin S; 10 ppt. 
. Background (Ranch Hand): 1987 Dioxin S; 10 ppt. 
, Low (Ranch Hand): 1987 Dioxin> 10 ppt, 10 ppt < Initial Dioxin S; 94 ppt. 
: High (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. 

Background RH 
LowRH 
HighlRH 
Low plUS High RiH 

374 
236 
235 
471 

0.67 (0.45,0.99) 
1.04 (0.71,1.54) 
0.78 (0.53,1.15) 
0.90 (0.67,1.21) 

• Rela\ive risk and confidence interval relative to Comparisons. 

Note: I RH = Ranch Hand. 
'Comparison: 1987 Dioxin S; 10 ppt. 
'Background (Ranch Hand): 1987 Dioxin S; 10 ppt. 
~Low (Ranch Hand): 1987 Dioxin> 10 ppt, 10 ppt < Initial Dioxin S; 94 ppt. 
iHigh (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. 

12-58 

0.001 
0.921 
0.604 
0.790 

0.045 
0.830 
0.209 
0.496 
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Table 12-18. Analysis of SCL-90-R Positive Symptom Total (PST) (Continued) 

Low 
Medium 37 (12.9) 

• Relative risk for a twofold increase in 1987 dioxin. 

Note: Low = 5.7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt. 

• Relati ve risk for a twofold increase in 1987 dioxin. 

The association between initial dioxin and SCL-90-R PST was nonsignificant in the Model 2 unadjusted 
analysis but marginally significant in the adjusted analysis (Table 12-18(c,d): p=O.647, Est. RR=l.04; 
p=O.067, Adj. RR=O.82, for the unadjusted and adjusted analyses, respectively). After adjustment, PST 
scores decreased with initial dioxin. 

The unadjusted and adjusted results from the Model 3 analysis of SCL-90-R PST displayed a significant 
difference in the prevalence of high SCL-90-R PST scores between Ranch Hands in the background 
category (9.5%) and Comparisons (16.9%) (Table 12-18(e,f): p=O.OOI, Est. RR=O.54; p=O.045, 
Adj. RR=O.67, respectively). All other Model 3 contrasts were nonsignificant (Table 12-18(e,f): p>O.20 
for all remaining contrasts). 

The Model 4 unadjusted analysis showed a significant positive association between 1987 dioxin levels 
and the prevalence of high SCL-90-R PST scores (Table 12-18(g): p=O.OO3, Est. RR=1.22). After 
adjustment for covariates, the association was nonsignificant (Table 12-18(h): p=O.764). 

12.2.2.2.12 SCL-90-R Positive Symptom Distress Index (PSDI) 

The PSDI is a pure intensity measure, in a sense, "corrected" for numbers of symptoms. It functions 
primarily 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. 

All results from the analysis of SCL-90-R PSDI were nonsignificant for Models 1,2, and 4 (Table 
12-19(a-d,g-h): p>O.lO for each Model 1,2, and 4 analysis). 
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Tabl~ 12-19. Analysis of SCL-9G-R Positive Symptom Distress Index (PSDI) 

~~~~7 

Comparison 

Officer Ranch Hand 
Comparison 

Enli$led Flyer Ranch Hand 
Comparison 

Enli~led Ranch Hand 

Offi¢er 
En!i$led Flyer 
Enli§led Groundcrew 

MedIum 161 
157 

1,249 

341 
493 

150 
187 

375 
569 

84 (6.7) 

14 (4.1) 
17 (3.5) 

13 (8.7) 
19 (10.2) 

42 (11.2) 
48 

1.29 (0.62,2.68) 
0.78 (0.36,1.66) 
1.37 (0.88,2.12) 

20 (12.4) 

1.20 (0.58,2.47) 

0.84 (0.40,1.76) 

1.37 (0.88,2.12) 

• Adjt)sled for percenl body fal al the time of the blood measurement of dioxin. 
b Rellilive risk for a twofold increase in initial dioxin. 
Note:, Low = 27-63 ppt; Medium = >63-152 ppt; High = > 152 ppt. 

'Relapve risk for a twofold increase in inilial dioxin. 
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0.495 
0.513 
0.165 

0.622 

0.642 

0.158 
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Table 12-19. Analysis of SCL-90-R Positive Symptom Distress Index (PSDI) (Continued) 

'Risk 
'-::';',,',," :'" 

•• 1\/ ) .. 
Comparison 

Background RH 
LowRH 
HighRH 
Low plus High RH 

1,211 

381 
239 
239 
478 

78 (6.4) 

22 (5.8) 
19 (8.0) 
28 (11.7) 
47 (9.8) 

0.90 (0.55,1.47) 
1.25 (0.74,2.11) 
1.91 (1.21,3.02) 
1.55 (1.05,2.27) 

• Rell\tive risk and confidence interval relative to Comparisons. 
b Adjusted for percent body fat at the time of the blood measurement of dioxin. 

Note: RH = Ranch Hand. 
Comparison: 1987 Dioxin" 10 ppt. 
Background (Ranch Hand): 1987 Dioxin" 10 ppt. 
Low (Ranch Hand): 1987 Dioxin> 10 ppt, 10 ppt < Initial Dioxin" 94 ppt. 
High (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. 

Background RH 
LowRH 
HighRH 
Low plus High RH 

374 
236 
235 
471 

1.16 (0.70,1.92) 
1.31 (0.77,2.23) 
1.38 (0.85,2.23) 
1.34 (0.91,1.99) 

• Relative risk and confidence interval relative to Comparisons. 

Note: RH = Ranch Hand. 
Comparison: 1987 Dioxin" 10 ppt. 
Background (Ranch Hand): 1987 Dioxin" 10 ppt. 
Low (Ranch Hand): 1987 Dioxin> 10 ppt, 10 ppt < Initial Dioxin" 94 ppt. 
High (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. 

Medium 21 (7.3) 

• Relative risk for a twofold increase in 1987 dioxin. 

Note: Low = ,,7.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt. 
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0.671 
0.399 
0.006 
0.026 

0.572 
0.325 
0.191 
0.143 
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Tab!e 12-19. Analysis of SCL-90-R Positive Symptom Distress Index (PSDI) (Continued) 

845 0.96 (0.81,1.15) 0.675 

• Rel~tive risk for a twofold increase in 1987 dioxin. 

The \lnadjusted Model 3 analysis revealed significant differences between Comparisons and Ranch Hands 
in bcjth the high dioxin category and the low and high dioxin categories combined (Table 12-19(e): 
p=0.po6, Est. RR=1.91; p=O.026, Est. RR=1.55, respectively). Both contrasts found more Ranch Hands 
(11.7% and 9.8%, respectively) than Comparisons (6.4%) with a high SCL-90-R PSDI score. Each 
contrast was nonsignificant in the adjusted analysis, as were all other Model 3 contrasts (Table 12-19(t): 
p>0.14 for all other contrasts). 

12.3· DISCUSSION 

Neu~opsychiatric symptoms are encountered commonly in clinical practice and challenge the primary 
care physician to distingnish those that reflect primary psychological disorders from those secondary to an 
underlying medical condition. Anxiety and depression, for example, are frequently associated with 
organic illness, whether established or perceived, and often complicate both accurate diagnosis and 
response to therapy. 

In behavioral medical practice, standardized interview protocols and testing instruments are well 
esta\:1lished in the assessment of emotional status and cognitive function. The psychological assessment 
protdcols used in the baseline and 1985 follow-up examinations included the WAIS, the MMPI, the CI, 
and the CM!. The negative reaction of participants to the burdensome iength and repetition of these 
instrUments led to the introduction at the 1987 examinations of the more economical SCL·90-R and the 
MCMI. 

In thOilir published reviews of the world's literature, Veterans and Agent Orange (33, 34), The Institute of 
Medicine concluded that there was insufficient evidence to link herbicide exposure with neuropsychiatric 
and d,Ognitive disorders. Among the most important methodological limitations cited was the possibility 
that lj true psychological effect may be below the power of epidemiological studies to detect, particularly 
giveQ the time lapse between exposure and testing. Other limitations include the confounding by the 
effec~ of combat stress and, as noted above in the introduction to the psychological assessment, the 
significant association of psychological symptoms with the self-perception of exposure. 

Analyses of the 1997 psychometric data yielded few significant results, most of which were limited to 
diagQoses established by a medical records review. Although the overall prevalence of the five diagnoses 
was &imilar in each cohort, "other neuroses" occurred significantly more often in Ranch Hand enlisted 
groUl)dcrew than in Comparisons (64.7% vs. 57.1 %), becoming even more significant after adjustment for 
covariates. Evidence for a dioxin effect was noted in Model 3 as "other neuroses" occurred significantly 
morel often in Ranch Hands in the high and low initial serum dioxin categories relative to Comparisons in 
both the unadjusted and adjusted analyses. Further, with respect to 1987 serum dioxin levels, a dose­
respdnse pattern was noted with a prevalence of 45.0 percent, 53.5 percent, and 64.9 percent, respectively, 
in the low, medium, and high dioxin categories. After adjustment for covariates, the effect was no longer •••. ' .. ')' 
Significant. " 
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In contrast to the 1992 examination results noted above, analyses of the SCL-90-R indices yielded no 
significant group or occupational differences between the Ranch Hand and Comparison cohorts, nor were 
there any significant associations with either the extrapolated initial or 1987 serum dioxin levels. 

12.4 SUMMARY 

Five psychological disorders verified by a medical records review and 12 measures from the SCL-90-R 
inventory were examined in the psychology assessment. The SCL-90-R consisted of nine primary 
symptom dimensions and three broad indices of psychological distress. Each endpoint was examined for 
a significant association, both unadjusted and adjusted for covariates, with group (Modell), initial dioxin 
(Model 2), categorized dioxin (Model 3), and the 1987 dioxin levels (Model 4). 

12.4.1 Modell: Group Analysis 

Differences between Ranch Hands and Comparisons were examined, both across all occupations and 
within each occupational stratum, for the psychology endpoints described above. The results are 
summarized and presented in Table 12-20. In enlisted groundcrew, a significantly greater percentage of 
Ranch Hands than Comparisons had a history of other neuroses for both the unadjusted and adjusted 
analyses. Other variables displaying either significant or marginally significant results from the 
SCL·90-R were anxiety, depression, interpersonal sensitivity, phobic anxiety, global severity index, and 
positive symptom total. These results were found from the analysis combining all occupations or from 
the officer or enlisted flyer strata. The analyses showed a greater percentage of Comparisons than Ranch 
Hands with high SCL-90-R scores. 

Table 12-20. Summary of Group Analysis (Model 1) for Psychological Variables (Ranch Hands vs. 
Comparisons) 

Medical Records 
Psychoses NS NS NS ns 
Alcohol Dependence NS ns NS NS 
Drug Dependence ns ns NS 
Anxiety NS ns NS NS 
Other Neuroses NS ns' NS +0.021 
Psychological Examination (SCL-90-R) 
Anxiety ns ns ns ns 
Depression ns' ns -{).038 ns 
Hostility ns ns ns ns 
Interpersonal Sensitivity ns' ns ns' ns 
Obsessive-Compulsive Behavior ns ns ns ns 
Paranoid Ideation ns ns ns NS 
Phobic Anxiety ns ns' ns NS 
Psychoticism ns' ns ns ns 
Somatization NS NS ns NS 
Global Severity Index (GSI) ns ns ns' ns 
Positive Symptom Total (PST) ns' ns ns ns 
Positive Symptom Distress Index (PSDI) NS NS ns NS 
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Table 12-20. Summary of Group Analysis (Model 1) for Psychological Variables (Ranch 
Hands vs. Comparisons) (Continued) 

Note: NS or ns: Not significant (p>O.lO). 
ns': Marginally significant (O.OS<p';;O.lO). 
+: Relative risk ;;'1.00. 
-: Relative risk <1.00. 
--: Analysis not performed because of the sparse number of participants with a drug dependence. 

P-value given if p';;O.OS. 

I A capital "NS" denotes a relative risk of 1.00. A lowercase "ns" denotes relative risk less than 1.00. 

NS NS NS 
Dependence NS ns ns 

Drug Dependence ns 
Anxiety NS ns NS 

ns 
NS 
ns 
NS 

Oth~r Neuroses NS ns NS +0.011 
Psy~hological Examination (SCL-90-R) 
Anxiety 
Deptession 
Hostjlity 
Inte...,ersonal Sensitivity 
Obsessive-Compulsive Behavior 
Paranoid Ideation 
Pholjic Anxiety 
Psychoticism 
Somatization 
Olollal Severity Index (OSI) 
Posilive Symptom Total (PST) 
Posijive S~ml2tom Distress Index (PSDI) 

Note:. NS or ns: Not significant (p>O.IO). 
: ns*: Marginally significant (O.OS<p';;O.lO). 
+: Relative risk ;;'1.00. 
-: Relative risk <1.00. 

ns 
ns' 
ns 
ns' 
ns 
ns 
ns 
ns 
NS 
ns 
ns' 
NS 

ns ns' 
ns -0.013 
ns ns 
ns -0.029 
ns ns 
ns ns 
ns' ns 
ns ns 
NS ns 
ns ns' 
ns ns 
NS ns 

__ : Analysis not performed because of the sparse number of participants with a drug dependence. 

P-value given if p';;O.OS. 

: A capital "NS" denotes a relative risk of 1.00. A lowercase "ns" denotes relative risk less than 1.00. 
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(') 12.4.2 Model 2: Initial Dioxin Analysis 

( '. 
j 

'--'" .' 

Associations between initial dioxin and each psychological endpoint were examined. The unadjusted 
analyses displayed only two marginally significant associations, both of which indicated more high 
SCL-90-R scores as initial dioxin increased. The association became nonsignificant in the adjusted 
analysis. Adjusted analyses of SCL-90-R anxiety, interpersonal sensitivity, and somatization revealed 
significant associations with initial dioxin, but high SCL-90-R scores decreased as initial dioxin 
increased. A marginally significant association was found between initial dioxin and the SCL-90-R 
positive symptom total, but high positive symptom total scores decreased as initial dioxin increased. The 
results of the initial dioxin analyses are shown in Table 12-21. 

Table 12-21. Summary of Initial Dioxin Analysis (Model 2) for Psychological Variables (Ranch 
Hands Only) 

Medical Records 
Psychoses ns ns 
Alcohol Dependence NS NS 
Drug -Dependence 
Anxiety NS ns 
Other Neuroses NS ns 
Psychological Examination (SCL-90-R) 
Anxiety ns -0.016 
Depression NS ns 
Hostility NS ns 
Interpersonal Sensitivity ns -0.026 
Obsessive-Compulsive Behavior NS ns 
Paranoid Ideation NS ns 
Phobic Anxiety NS· ns 
Psychoticism NS* ns 
Somatization ns -0.010 
Global Severity Index (GSI) NS ns 
Positive Symptom Total (PST) NS ns· 
Positive Symptom Distress Index (PSDI) NS ns 

Note:NS or ns: Not significant (p>O.lO). 
NS* or ns*: Marginally significant (0.05<p:>:0.10). 
-: Relative risk <1.00. 
--: Analysis not performed because of the sparse number of participants with a drug dependence. 

P-value given ifp:>:O.OS. 

A capital "NS" denotes a relative risk of 1.00. A lowercase "ns" denotes relative risk less than 1.00. 

12.4.3 Model 3: Categorized Dioxin Analysis 

Differences between Ranch Hands, categorized by dioxin levels, and Comparisons in the history of 
psychological disorders and the prevalence of high SCL-90-R scores were examined. A summary of the 
analyses is given in Table 12-22. Several significant and marginally significant results were found from 
the unadjusted analysis within each categorization of dioxin. Each result became nonsignificant after 
covariate adjustment, except for the analyses of other neuroses and SCL-90-R positive symptom total. In 
addition, the significant result from the unadjusted analysis of SCL-90-R phobic anxiety, which found a 
larger percentage of Comparisons than background Ranch Hands with high scores, became marginally 
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significant in the adjusted analysis. Ranch Hands in the low dioxin category and the low and high dioxin 
catelfories combined displayed a significantly higher prevalence of other neuroses than Comparisons in 
both !the unadjusted and adjusted analyses. For the adjusted analysis of the SCL-90-R positive symptom 
total; a significant difference between Ranch Hands in the background category and Comparisons was 
found where Comparisons had the greater percentage of high SCL-90-R T -scores. 

Tabl!l12-22. Summary of Categorized Dioxin Analysis (Model 3) for Psychological Variables 
(Ranch Hands vs. Comparisons) 

Psyc/toses ns NS NS NS 
Alc~hol Dependence ns NS NS NS 
Drug Dependence NS ns ns ns 
Anxiety ns' NS NS NS 
Other Neuroses -0.018 +0.041 +0.008 +0.002 
Psy~hological Examination 
(SCt-90-R) 
Anxiety ns' ns NS NS 
Deptession ns' ns NS ns 
Hostjlity ns' ns NS ns 
Inteipersonal Sensitivity -0.003 ns NS ns 
Obs~ssive-Compulsive Behavior -0.032 ns ns ns 
Parapoid Ideation ns ns NS' NS 
Phobic Anxiety -0.009 NS +0.027 NS 
Psyc/toticism -0.006 ns NS ns 
Som~tization ns' NS NS' +0.042 
Global Severity Index (OSI) -0.007 ns NS NS 
posiiive Symptom Total (PST) -0.001 ns NS NS 
Positive Symptom Distress Index ns NS +0.006 +0.026 
(PSIi>I) 

Note, NS or ns: Not significant (p>O.IO). 
NS' or ns': Marginally significant (0.05<pSO.1 0). 
+: Relative risk <:1.00. 
-: Relative risk <1.00. 

P-value given ifpSO.05. 

A capital "NS" denotes a relative risk of 1.00 or greater. A lowercase "ns" denotes relative risk less than 
. 1.00. 

Psydhoses 
Alc<ihol Dependence 
Drug; Dependence 
Anxiety 

ns 
NS 
NS 
ns 
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Table 12-22. Summary of Categorized Dioxin Analysis (Model 3) for PsychologIcal 
Variables (Ranch Hands vs. Comparisons) (Continued) 

Other Neuroses 
Psychological Examination 
(SCL·90-R) 
Anxiety 
Interpersonal Sensitivity 
Obsessive-Compulsive Behavior 
Paranoid Ideation 
Phobic Anxiety 
Psychoticism 
Somatization 
Global Severity Index (GSI) 
Positive Symptom Total (PST) 
Positive Symptom Distress Index 
(PSDI) 

Note: NS or nS: Not significant (p>O.lO). 

ns 

os 
ns 
ns 
ns 
ns' 
ns 
ns 
ns 

-0.045 
NS 

ns': Marginally significant (0.05<p";0.10). 
+: Relative risk ;;:1.00. 
-: Relative risk <1.00 . 

. .ulJPS~i;;l· ...<.w 

..•.• ···· .. 1,)c)#:.· ••. t:··ir··· ..... ·.·~iIb:.·.·.· .. ····· 
J!.\II!i:h~'.; ··.:\tanChHiuidS··.· 

vs~~.riSill1$····v.:c"lDP8risOl1$ .. 
+0.036 NS 

NS ns 
ns ns 
NS ns 
ns NS 
NS NS 
ns ns 
NS ns 
NS ns 
NS ns 
NS NS 

+0.038 

ns 
ns 
ns 

NS 
NS 
ns 
NS 
ns 
ns 
NS 

. -: Analysis not performed because of the sparse number of participants with a drug dependence. 

P-value given if p";O.OS. 

A capital "NS" denotes a relative risk of 1.00. A lowercase "ns" denotes relative risk less than 1.00. 

12.4.4 Model 4: 1987 Dioxin Level Analysis 

!IS 

The relation between the 1987 dioxin levels and the psychological endpoints was examined. Unadjusted 
analyses revealed significant or marginally significant associations for a history of anxiety and other 
neuroses and for most of the SCL-90-R measures. These associations indicated that disorders or high 
SCL-90-R scores increased as 1987 dioxin increased. After adjustment for covariates, all results became 
nonsignificant. A summary of the analyses is given in Table 12-23. 

Table 12-23. Summary of 1987 Dioxin Analysis (Model 4) for Psychological Variables (Ranch 
Hands Only) 

Psychoses NS NS 
Alcohol Dependence NS ns 
Drug· Dependence nS ns 
Anxiety +0.011 ns 
Other Neuroses +<0.001 NS 
Psychological Examination (SCL-90-R) 
Anxiety NS' ns 
Interpersonal Sensitivity NS' ns 
Obsessive-Compulsive Behavior NS' NS 
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Table 12-23. Summary of 1987 Dioxin Analyses (Model 4) for Psychological Variables 
(Ranch Hands Only) (Continued) 

;'1;F;',;,;;", ; ,;Varllli!/e ,;, ,: 
Par$oid Ideation ' 
Pho1i>ic Anxiety 
Psyqhoticism 
SomAtization 
Olo~al Severity Index (OSI) 
Positive Symptom Total (PST) 
Positive Symptom Distress Index (PSDI) 

Note, NS or ns: Not significant (p>O.1 0). 
NS*: Marginally significant (0.05<p::;0.10). 

· +: Relative risk ~1.00. 

· P-value given if p::;0.05. 

+0.032 
+0.001 
+0.002 
+0.013 
+0.001 
+0.003 

NS 

NS 
NS 
NS 
ns 
NS 
NS 
ns 

· A capital "NS" denotes a relative risk of 1.00. A lowercase "ns" denotes relative risk less than 1.00. 

12_5 CONCLUSION 

Five psychological disorders, which were verified by a medical records review, and 12 measures from the 
SCq90-R inventory were examined in the psychology assessment. The SCL-90-R consisted of nine 
priIIl!UY symptom dimensions and three broad indices of psychological distress. hJ enlisted groundcrew, 
a silWificantly greater percentage of Ranch Hands than Comparisons had a history of other neuroses for 
both ,the unadjusted analyses and the analyses adjusted for covariates. All other adjusted analyses of 

' .. ") 
" .. -" 

Ran~h Hands versus Comparisons that were significant showed a greater percentage of Comparisons than " ". ,) 
Ranqh Hands with high SCL-90-R scores. , ' 

Assopiations between initial dioxin and the psychological endpoints in the analyses adjusted for 
covanates were either nonsignificant or revealed a significant decrease in high SCL-90-R scores as initial 
dioxin increased. 

Diffflrences in the history of psychological disorders and the prevalence of high SCL-90-R scores were 
exanpned between Comparisons and Ranch Hands categorized by dioxin levels. Ranch Hands in the low 
dioxin category and the low and high dioxin categories combined displayed a significantly higher 
prev~ence of other neuroses than Comparisons in both the unadjusted and adjusted analyses. 

The relation between the 1987 dioxin levels and the psychological endpoints was examined; all results 
were. nonsignificant. 

I 

hJ conclusion, Ranch Hand veterans exhibited a significantly increased prevalence of other neuroses 
amoI)g enlisted groundcrew, the occupation with the highest dioxin levels and, presumably, the greatest 
herb~cide exposure. Consistent increases in the prevalence of other neuroses with dioxin levels were 
founcil. No consistent relation was found between any SCL-90-R score and any measure of herbicide or 
dioxi:n exposure. The relation between other neuroses and herbicide exposure and dioxin levels will be 
described in greater detail in a separate report. 
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