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Table 14-28. Analysis of Leg Pulses (Continued) 

(f) MODEL 3: RANCH HANDS AND COMPARISONs BY DIOXIN CATEGORY - ADJUSTED 

Adjusted Relative Risk 
Dioxin Category 1\ (9S%C.I.)' 

Comparison 1,151 

Background RH 360 1.0l (0.66,1.53) 
LowRH 221 1.01 (0.63,1.64) 
High RH 236 0.91 (0.54,1.53) 
Low plus High RH 457 0.96 (0.66,1.40) 

• Relative risk and confidence interval relative to Comparisons. 

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

(g) MODEL 4: RANCRHANDS -1987 DIOXIN · ... UNADJUSTED . '. . . 

. 1987 . Number (%) ..&timatedRelative Risk 
Dioxin . . n' Al>J!ormal . . (95% CL)' 

Low 
Medium 
High 

284 30 (10.6) 1.00 (0.87,I.l6) 
281 31 (11.0) 
287 31 (10.8) 

• Relative risk for a twofold increase in 1987 dioxin. 

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

(b) MODEL4:RANCH.HANDS·"";1981iDIOXJN.~ADJUSTED. 

n 
817 

AnaJyslsReslllts.for;Lc>g,(l987'Oioxin.+ 1) 
Aclj~tJJRelativeltiSk . 
. (1I5% C,l.)' . 

1.08 (0.88,1.31) 

• Relative risk for a twofold increase in 1987 dioxin. 

= 

14.2.2.3.9 Peripheral Pulses 

p-VaJue 

0.981 
0.955 
0.725 
0.832 

p-Value 

0.956 

p-VaJue 

0.467 

All unadjusted and adjusted analyses in Models 1 through 4 were nonsignificant (Table 14-29(a-h): 
p>O.21 for each analysis). 
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Table 14·29. Analysis of Peripheral Pulses 

(&) MODEL 1: RANCH HANDS VS. COMPARISONS - UNADJUSTED 

Oc:c:upational Number(%) 
Category Group n AbDom,," 

All Ranch Hand 859 97 (11.3) 
Comparison 1,228 126 (10.3) 

Officer Ranch Hand 334 37 (11.1) 
Comparison 483 42 (8.7) 

Enlisted Flyer Ranch Hand 149 25 (16.8) 
Comparison 183 22 (12.0) 

Enlisted Ranch Hand 376 35 (9.3) 
Groundcrew Comparison 562 62 (11.0) 

(b) MODEL 1: RANCH HANDS Vs. COMPARISONS -ADJ(JSTED 

Oe<upa!ional Category. 

All 

Officer 
Enlisted Flyer 
Enlisted Groundcrew 

Adjusl!ldR.elative~sk 
(95%C.L) 

1.05 (0.77,1.42) 

1.27 (0.77,2.09) 
1.48 (0.75,2.92) 
0.75 (0.47,1.21) 

Est. Relative Risk 
(95% C:L) 

1.11 (0.84,1.47) 

1.31 (0.82,2.08) 

1.48 (0.79,2.74) 

0.83 (0.53,1.28) 

.(c)MODltLZ::aANCH HANDS -INITlALDIOXlN ,..UNAiDJUStED 

0.761 

0.353 
0.260 
0.242 

... 

p.Value 

0.454 

0.258 

0.218 

0.396 

< . .. Jnil!IIIDio~Category.SUDlllJ'lryStatistics· . ..•. •.... . .. ·...~;Resultsfor.t.Og,{~ti.1 o;o;<ln)' .. . 

.::::,:, ... n N~::::J:') ·~~::.l~lf.eRlsk ... 'p;Value .. . 

Low 155 16 (10.3) 0.96 (0.77,1.19) 0.703 
Medium 161 22 (13.7) 
High 160 17(10.6) 

• 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. 

(d) M()DltL 2: RANCH HANDS -lNITIAL:DlOXIN-ADJUSTED . 
" ' '" '" " ,',"" ',_ - - ,n" _ _ _ ' 

n 

457 

Analysis Resultsfor.LoIlz (lnldalDioxin) 

Adjw.ted Relative RIsk 
. (95% q.)' 

1.06 (0.79,1.41) 

a Relative risk for a twofold increase in initial dioxin. 
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Table 14-29. Analysis of Peripheral Pulses (Continued) 

(e) MODEL 3: RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY ::- UNADJUSTED 

Number(%) Est. ~e1ativ. Risk 
Dioxin Category n AblUlrmal (95% Col.)a' 

Comparison 1,191 125 (10.5) 

Background RH 376 40 (10.6) 0.95 (0.65,1.39) 
LowRH 233 30 (12.9) 1.27 (0.83,1.95) 
HighRH 243 25 (10.3) 1.04 (0.66,1.63) 
Low plus High RH 476 55 (11.6) l.l5 (0.82,1.61) 

a Relative 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 :5 10 ppt. 
Background (Ranch Hand): 1987 Dioxin :5 10 ppt. 
Low (Ranch Hand): 1987 Dioxin> 10 ppt, 10 ppt < Initial Dioxin :5 94 ppt. 
High (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. 

p-Value 

0.797 
0.266 
0.880 
0.431 

(1) MODEL 3: RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY- ADJUSTED 

AdjusUdRelativeRisk 
Dioxin Category n (95%C.I.)' 

Comparison 1,151 

Background RH 360 1.00 (0.66,1.52) 
LowRH 221 1.05 (0.65,1.70) 
HighRH 236 0.94 (0.57,1.57) 
Low plus High RH 457 1.00 (0.68,1.45) 

• Relative risk and confidence interval relative to Comparisons. 

Note: RH = Ranch Hand. 
Comparison: 1987 Dioxin :5 10 ppt. 
Background (Ranch Hand): 1987 Dioxin :5 10 ppt. 
Low (Ranch Hand):' 1987 Dioxin> 10 ppt, 10 ppt < Initial Dioxin :5 94 ppt. 
High (Ranch Hand): 1987 Dioxin> 10 ppt, Initial Dioxin> 94 ppt. 

(g) MODEL 4:RANCH.HANDS -1987 DIOXIN - UNADJUSTED 

p-Value 

0.997 
0.833 
0.828 
0.981 

1987 Dioxin Category SummaryStatistiai " AnalysisResalts for Log, (1987 Dioxin + 1) 

1987 . ""."."" Number (%) 
Dioxin n Abnorll1ll1 

Low 
Medium 
High 

284 31 (10.9) 
281 32(11.4) 
287 32 (11.1) 

• Relative risk for a twofold increase in 1987 dioxin. 

EslimatedRelalive tusk 
(95~C.L)· 

1.00 (0.86,1.15) 

Note: Low = :57.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt. 
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p-Value 
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Table 14-29. Analysis of Peripheral Pulses (Continued) 

(h) :MODEL 4: .RANCH HANDS-1987DIOXlN - ADJUSTED 

n 

817 

AnaI)'his Results for· Log, (1987 Dioxin + 1) 

Adjusted Relative Risk 
(95%C.L)· 

1.07 (0.88,1.30) 

'Relative risk for a twofold increase in 1987 dioxin. 

14.2.2.3.10 1CV11ndex 

p<Value 

0.485 

The analysis of ICVI index did not show any significant associations with dioxin (Table 14-30(a-h): 
p>O.ll for each analysis). 

Table 14-30. Analysis of ICVllndex 

(a) MODEL h RANCH~ANDS VS.COMPARISONS - UNADJUSTED 

Oteupational 
Category Group 

All Ranch Hand 
Comparison 

Officer Ranch Hand 
Comparison 

Enlisted Flyer Ranch Hand 
Comparison 

Enlisted Ranch Hand 
Groundcrew ComEarison 

Oc""pati~naI Category 
All 

Officer 
Enlisted Flyer 
Enlisted Groundcrew 

n 
858 

1,232 

334 
484 

149 
186 

375 
562 

'Numi>er(% } 
Abnormal 

33 (3.8) 
45 (3.7) 

13 (3.9) 
IS (3.1) 

7 (4.7) 
12 (6.5) 

13 (3.5) 
18 (3.2) 

Adjus(ed~ve.J.tisk 
. . (95%c,I.) . 

0.99 (0.61,1.60) 

1.25 (0.57,2.70) 
0.50 (0.17,1.51) 
1.12 (0.53,2.39) 

Est-Relative ltisk 
. (95% (;,1.) 

1.06 (0.67,1.67) 

1.27 (0.59,2.70) 

0.71 (0.27,1.86) 

1.09 (0.53,2.24) 

(c) MODEL2:UNCH HANDS;..INl'llALDIOXlN - uNADJUSTED 

0.958 

0.577 
0.218 
0.764 

p<Value 
0.819 

0.541 

0.492 

0.825 

.' IlIitiai DioXin CategorySunimary StatjSiij!S • .. ' .. ····..~sis ResultsoforLo,gz(llIitiai Diox,i,,)· . 

IlIitial Number(%)·· • Estimated ~ati.e RIsk . . 
(95% C.I.)" p<Value Dioxin . n ,Abnormal. 

Low 155 6 (3.9) 0.99 (0.71,1.37) 0.948 
Medium 161 10 (6.2) 
High 160 7 (4.4) 

• 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. 
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Table 14·30. Analysis of ICVllndex (Continued) 

(d) MODEL2:RANCRHANDS- INITIAL DIOXIN.,. ADJUSTED 

n 

461 

AnalysisResuIts for Log, (initial Dioxin) 

Adjusted .Relative Risk 
(951% C.l.)' 

1.12 (0.73,1.72) 

a Relative risk for a twofold increase in initial dioxin. 

0.604 

Note: Results are not adjusted for diabetic class because of the sparse number of Ranch Hands with an abnormal 
intermittent claudication and vascular insufficiency index. 

(e) MODEL 3: RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY - UNADJUSTED 

Dioxin CategOrY 
Number(%) Est. Relative:Risk 

n Abnormal (95% C.L)"" 

Comparison 1,195 43 (3.6) 

Background RH 375 9 (2.4) 0.65 (0.31,1.35) 
LowRH 233 9 (3.9) 1.08 (0.52,2.24) 
HighRH 243 14 (5.8) 1.66 (0.89,3.09) 
Low plus High RH 476 23 (4.8) 1.34 (0.79,2.27) 

a Relative 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. 

..• AdjUstj,(tRelatlveRlsk·· 
Dio~nCateg<lry n .(9S%C.t.)" .. 

", " 

Comparison 1,155 

Background RH 360 0.69 (0.32,1.48) 
LowRH 221 0.98 (0.46,2.11) 
High RH 236 1.41 (0.69,2.89) 
Low plus High RH 457 1.19 (0.67,2.09) 

• 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. 
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poValue 

0.249 
0.839 
0.112 
0.272 

. p-Vaille 

0.340 
0.968 
0.346 
0.555 
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Table 14-30. Analysis of ICVllndex (Continued) 

(g) MODEL 4: RANCH HANDS -1987DIOXIN - UNADJUSTED 

1987 Dioxin Category Summary Statistics Aualysis Results ror Log, (1987 Dioxin + 1) 

1987 Number (%) 
Dioxin n Abnormal 

Low 283 8 (2.8) 
Medium 281 9 (3.2) 
High 287 15 (5.2) 

• Relative risk for a twofold increase in 1987 dioxin. 

Estimated Relative Risk 
(95% C.I.)' 

1.08 (0.86,1.37) 

Note: Low = :0.9 ppt; Medium = >7.9-19.6 ppt; High = >19.6 ppt. 

(h) MODEL 4: RANCH HANDS ,...1987 DIOXIN - ADJUSTED 

n 

Analysis Results ror Log;, (1987 Dioxin + 1) 

Adjusted Relative Risk 
(9S%C.L)' 

817 1.07 (0.79,1.45) 

• Relative risk for a twofold increase in 1987 dioxin. 

= 

14.2.3 Longitudinal Analysis 

p-Value 
0.503 

p-Value 
0.666 

Cardiovascular longitudinal analyses were conducted on systolic blood pressure measurements taken at 
the 1982 and 1997 examinations and six pulse assessments made at the 1985 and 1997 examinations. 
Discrete and continuous analyses were performed for systolic blood pressure. The six pulse 
measurements included femoral pulses, popliteal pulses, dorsalis pedis pulses, posterior tibial pulses, leg 
pulses, and peripheral pulses. The 1985 and 1997 measurements were used for the pulse assessments 
because the Doppler assessment of pulses was conducted at these two examinations and was not 
conducted at the 1982 baseline or 1987 follow-up examinations. 

Longitudinal analyses were conducted to examine whether changes across time differed with respect to 
group membership (Modell), initial dioxin (Model 2), and categorized dioxin (Model 3). Model 4 was 
not examined in longitudinal analyses because 1987 dioxin, the measure of exposure in these models, 
changes over time and is not available for all participants for 1982 or 1997. 

.' 

Participants considered abnormal in 1982 (or 1985 for Doppler pulse measurements) were not included in 
the longitudinal analysis of discrete dependent variables. The purpose of the longitudinal analysis was to 
examine the effects of dioxin exposure across time. Pruticipants who were abnormal in 1982 (or 1988) 
were not considered to be at risk for developing the condition, because the condition already existed at the 
time of the first collection of data for the AFHS (1982). Only participants who were normal at the 1982 
(or 1985) examination were considered to be at risk for developing the condition; therefore, the rate of 
abnormalities under this restriction approximates an incidence rate between 1982 (or 1985) and 1997. 
That is, an incidence rate is a measure of the rate at which people without a condition develop the 
condition during a specified period of time (53). Summary statistics are provided for reference purposes 
for the 1985, 1987, and 1992 examinations for systolic blood pressure and for the 1992 examination for 
the pulse measurements., .") 

, ,.~r 
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() The longitudinal analysis for systolic blood pressure in its discrete form examined relative risks at the 
1997 examination for participants who were classified as normal at the 1982 examination. The 
longitudinal analysis for the Doppler pulse measurements examined relative risks at the 1997 examination 
for participants who were classified as normal at the 1985 examination. The adjusted relative risks 
estimated from each of the three models were used to investigate the change in the dependent variable 
over time. All three models were adjusted for age; Models 2 and 3 also were adjusted for the percentage 
of body fat at the time of the blood measurement of dioxin. 

The longitudinal analysis for the systolic blood pressure in its continuous form examined the paired 
difference between the measurements from 1982 and 1997. These paired differences measured the 
change in systolic blood pressure over time. Each of the three models used in thl' longitudinal analysis 
was adjusted for age and systolic blood pressure as measured in 1982 (see Chapter 7, Statistical Methods). 

14.2.3.1 Physical Examination Variables 

14.2.3.1.1 Systolic Blood Pressure (Continuous) 

The Modell analysis of change in mean systolic blood pressure revealed a marginally significant 
difference between overall Ranch Hands and Comparisons (Table 14-31(a): difference of examination 
mean change=-1.6 mm Hg, p=O.066). The Ranch Hand mean decreased by 6.3 mm Hg between 1982 
and 1997, and the Comparison mean decreased by 4.7 mm Hg. Stratifying by occupation showed a 
marginally significant group difference in the enlisted groundcrew stratum (Table 14-31(a): difference of 
examination mean change=-2.2 mm Hg, p=O.079). For the enlisted groundcrew, the Ranch Hand mean 
decreased by 7.4 mm Hg between 1982 and 1997, and the Comparison mean decreased by 5.2 mm Hg. 
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Note: Summary statistics for 1985 are provided for reference purposes for participants who attended the 1982, 
1985, and 1997 examinations. Summary statistics for 1987 are provided for reference purposes for participants who 
attended the 1982, 1987, and 1997 examinations. Summary statistics for 1992 are provided for reference purposes 
for participants who attended the 1982, 1992, and 1997 examinations. 
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Table 14-31. Longitudinal Analysis of Systolic Blood Pressure (mm Hg) (Continuous) 
(Continued) 

(b) MODEL 2: . RANCH HANDS - INITIAL DIOXIN 

Initial Dioxin Category Summary Statistics 

Mean'/(n) 
Examination .. 

Initial Dioxin 1982 1985 1987 1992 

Low 132.2 118.4 127.1 120.5 
(149) (146) (148) (144) 

Medium 132.8 119.7 126.4 122.9 
(158) (155) (155) (155) 

High 131.2 119.1 127.4 121.1 
(153) (150) (148) (150) 

• Transformed from natural logarithm scale. 

1997 
125.9 
(149) 

125.5 
(158) 

124.1 
(153) 

Al1l!!ysis ~I'SUI!S for .Log, (Initial Dioxin)" . 

AcijUSledSlope 
(Std. Error) 

0.000 (0.005) 

p'Value 

0.977 

b Results based on difference between natural logarithm of 1997 systolic blood pressure and natural logarithm of 
1982 systolic blood pressure versus log, (initial dioxin); results adjusted for percent body fat at the date ofthe blood 
measurement of dioxin, natural logarithm of 1982 systolic blood pressure, and age in 1997. 

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

Summary statistics for 1985 are provided for reference purposes for participants who attended the 1982, 
1985, and 1997 examinations. Summary statistics for 1987 are provided for reference purposes for 
participants who attended the 1982, 1987, and 1997 examinations. Summary statistics for 1992 are provided 
for reference purposes for participants who attended the 1982, 1992, and 1997 examinations. 
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Table 14·31. Longitudinal Analysis of Systolic Blood Pressure (mm Hg) (Continuous) 
(Continued) 

(c) MODEL 3: RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY 

Meana'(n) 
ExaOL DllTerenc. of 

Dioxin Itxalllillation Mean ExaOLMean 
Category 1982 1985 1987 1992 1997 Change" Change p-Value' 

Comparison 130.6 118.7 126.2 121.1 126.0 --4.7 
(932) (916) (910) (913) (932) 

Background RH 129.8 116.2 124.4 119.0 124.4 -5.3 -0.6 0.386 
(342) (334) (326) (331) (342) 

LowRH 132.0 118.7 126.8 120.9 126.0 -6.0 -1.3 0.347 
(224) (218) (221) (217) (224) 

HighRH 132.1 119.5 127.2 122.0 124.4 -7.8 -3.1 0.086 
(236) (233) (230) (232) (236) 

Low plus High RH 132.1 119.1 127.0 121.5 125.2 -:6.9 -2.2 0.083 
(460) (451) (451) (449) (460) 

• Transformed from natural logarithm scale. 
b Difference between 1997 and 1982 examination means after transformation to original scale. 
, P-value is based on analysis of natural logarithm of 1997 systolic blood pressure; results adjusted for percent body 
fat at the date of the blood measurement of dioxin, natural logarithm of 1982 systolic blood pressure, and age in 
1997. 

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. 

Summary statistics for 1985 are provided for referenc" purposes for participants who attended the 1982, 
1985, and 1997 examinations. Summary statistics for 1987 are provided for reference purposes for 
participants who attended the 1982, 1987, and 1997 examinations. Summary statistics for 1992 are provided 
for reference purposes for participants who attended the 1982, 1992, and 1997 examinations. 

The longitudinal analysis in Model 2 did not reveal a significant association between the change in mean 
systolic blood pressure and dioxin (Table 14-31(b): p=O.977). 

The Model 3 analysis of the change in mean systolic blood pressure levels between 1982 and 1997 
revealed two marginally significant contrasts: Ranch Hands in the high dioxin category versus 

Comparisons (Table 14-31(c): difference of examination mean change=-3.1 mm Hg, p=O.086) and 
Ranch Hands in the low plus high dioxin category versus Comparisons (Table l4-31(c): difference of 

examination mean change=-2.2 mm Hg, p=,O.083). The change in means between 1982 and 1997 for 
Ranch Hands in the high dioxin category, Ranch Hands in the low plus high dioxin category, and 

Comparisons was -7.8 mm Hg, -6.9 mm Hg, and -4.7 mm Hg, respectively. 

14.2.3.1.2 Systolic Blood Pressure (Discrete) 

The longitudinal analysis in Models 1 through 3 did not reveal a significant association between dioxin 

" " 

) 

and change in systolic blood pressure in its discrete form (Table 14-32(a-;:): p>0.45 for each analysis)."-) 
" .•. _J 
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Table 14-32. Longitudinal Analysis of Systolic Blood Pressure (Discrete) 

(a) MODEL 1: RANCH HANDS VS. COMPARISONS 

Number (%) High/(n) 

Occupational E~amloalion 

Category GrollP 1982 HISS 1987 1992 1997 

All Ranch Hand 141 (17.5) 42 (5.3) 146 (IS. 7) IJ9 (15.2) 169 (20.9) 
(SOS) (790) (7S2) (7S5) (SOS) 

Comparison IS7 (19.5) 65 (6.9) 205 (21.9) 146 (15.5) 215 (22.4) 
(959) (940) (935) (939) (959) 

Officer Ranch Hand 60 (19.7) 20 (6.6) 59 (19.8) 51 (17.0) 73 (23.9) 
(305) (301) (298) (300) (305) 

Comparison 75 (20.2) 25 (6.8) 81 (22.5) 65 (17.7) 90 (24.2) 
(372) (365) (360) (367) (372) 

Enlisted Flyer Ranch Hand 28 (19.2) 5 (3.5) 29 (20.6) 23 (16.2) 35 (24.0) 
(146) (143) (141) (142) (146) 

Comparison 27 (18.8) 11 (7.7) 31 (21.8) 20(14.1) 38 (26.4) 
(144) (143) (142) (142) (144) 

Enlisted Groundcrew Ranch Hand 53 (14.8) 17 (4.9) 58 (16.9) . 45 (13.1) 61 (17.1) 
(357) (346) (343) (343) (357) 

Comparison 85 (19.2) 29 (6.7) 93 (21.5) 61 (14.2) 87 (19.6) 
(443) (432) (433) (430) (443) 

Norinalin I?8Z 

O<:cupational Number (%)lfigh Adj. Relalive Risk 
. Category Gro"p n'in 1997 In 1997 (95% C.L)" p-VaJue' 

All Ranch Hand 667 111 (16.6) 0.99 (0.75,1.31) 0.951 
Comparison 772 130 (16.8) 

Officer Ranch Hand 245 48 (19.6) 1.18 (0.76,1.84) 0.454 
Comparison 297 50 (16.8) 

Enlisted Flyer Ranch Hand 118 23 (19.5) 0.90 (0.47,1.71) 0.743 
Comparison 117 25 (21.4) 

Enlisted Ranch Hand 304 40 (13.2) 0.86 (0.55,1.35) 0.513 
Groundcrew Comparison 358 55 (15.4) 

'Relative risk, confidence interval, and p-values are in reference to a contrast of 1982 and 1997 results; results 
adjusted for age in 1997. 

Note: Summary statistics for 1985 are provided for reference purposes for participants who attended the 1982, 
1985, and 1997 examinations. Summary statistics for 1987 are provided for reference purposes for participants who 
attended the 1982, 1987, and 1997 examinations. Summary statistics for 1992 are provided for reference purposes 
for participants who attended the 1982, 1992, and 1997 examinations. Statistical analyses are based only on 
participants who had normal systolic blood pressure in 1982 (see Chapter 7, Statistical Methods). 
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Table 14-32. Longitudinal Analysis of Systolic Blood Pressure (DIscrete) (Continued) 

(b) MODEL 2:. RANCH HANDS -INlTlAL DIOXIN 

Number (%) High/(n) 
Examination 

l!!itial Dioxin 1982 1985 1987 1992 1997 
Low 32 (21.5) 6 (4.1) 33 (22.3) 24 (16.7) 37 (24.8) 

(149) (146) (148) (144) (149) 
Medium 32 (20.3) 8 (5.2) 28 (18.1) 28 (18.1) 34 (21.5) 

(158) (155) (155) (155) (158) 
High 22 (14.4) 11 (7.3) 30 (20.3) 25 (16.7) 28 (18.3) 

(153) (150) (148) (150) (153) 

Initial llioxin Category Slumnary Statistics . '. Analysis Results for i&g, (ll!itial Dioxin)' 

, Initial 
Diol!in 

Low 
Medium 
High 

. nlnl997 

117 
126 
131 

Normallnl982 .' .' 

.. ' JIIumbel'(lfO) High 

1nl997 
22 (18.8) 
23 (18.3) 
20 (15.3) 

AcIj.RelativeRiok . 
. ' (95% Col.)" 

0.96 (0.78,1.19) 

• Adjusted for percent body fat at the time of the blood measllrement of dioxin and age in 1997. 
b Relative risk for a twofold increase in initial dioxin. 

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

p-Value 
0.714 

Summary statistics for 1985 are provided for reference purposes for participants who attended the 1982, 
1985, and 1997 examinations. Summary statistics for 1987 are provided for reference purposes for 
participants who attended the 1982, 1987, and 1997 examinations. Summary statistics for 1992 are provided 
for reference purposes for participants who attended the 1982, 1992, and 1997 examinations. Statistical 
analyses are based only on participants who had normal systolic blood pressure in 1982 (see Chapter 7, 
Statistical Methods). 

(c) MODEL 3:RANCHHANDS AND COMPARISONS BYDIOXlN CATEGORY 

Number (lfO) High/(Jl) . 
EXamlnalion 

Dioxin Category 1982 1985 19117 1992 11>97 
Comparison 180 (19.3) 60 (6.6) 194 (21.3) 140 (15.3) 207 (22.2) 

(932) (916) (910) (913) (932) 

Background RH 54 (15.8) 17 (5.1) 54 (16.6) 42 (12.7) 69 (20.2) 
(342) (334) (326) (331) (342) 

LowRH 43 (19.2) 8 (3.7) 44 (19.9) 35(16.1) 54 (24.1) 
(224) (218) (221) (217) (224) 

HighRH 43 (18.2) 17 (7.3) 47 (2004) 42(18.1) 45 (19.1) 
(236) (233) (230) (232) (236) 

Low plus High RH 86 (18.7) 25 (5.5) 91 (20.2) 77(17.1) 99 (21.5) 
(460) (451) (451) (449) (460) 
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Table 14-32, Longitudinal Analysis of Systolic Blood Pressure (Discrete) (Continued) 

Dioxin Category 

Comparison 

Background RH 
LowRH 
HighRH 
Low plus High RH 

Normal in 1982 

nin 1997 

752 

288 
181 
193 
374 

Numbei(%) 
High in lm 
127 (16.9) 

45 (15.6) 
34 (18.8) 
31 (16.1) 
65 (17.4) 

Adj. Relative Risk 
(95% C.L)" 

0.96 (0.66,1.41) 
1.01 (0.65,1.55) 
1.01 (0.65,1.57) 
1.01 (0.72,1.41) 

a Relative risk and confidence interval relative to Comparisons. 
b Adjusted for percent body fat at the time of the blood measurement of dioxin and age in 1997 

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> I 0 ppt, Initial Dioxin> 94 ppt. 

p.Valueb 

0.840 
0.978 
0.965 
0.963 

Summary statistics for 1985 are provided for reference purposes for participants who attended the 1982, 
1985, and 1997 examinations. Summary statistics for 1987 are provided for reference purposes for 
participants who attended the 1982, 1987, and 1997 examinations. Summary statistics for 1992 are provided 
for reference purposes for participants who attended the 1982, 1992, and 1997 examinations. Statistical 
analyses are based only on participants who had normal systolic blood pressure in 1982 (see Chapter 7, 
Statistical Methods). 

14.2.3.1.3 Femoral Pulses 

The Model I analysis of the change in percentage of abnonnal femoral pttlses did not reveal a significant 
difference between Ranch Hands and Comparisons overall (Table 14-33(a): p=0.118). Stratifying by 
occupation showed a marginally significant group difference in the enlisted grottndcrew stratum (Table 
14-33(a): Adj. RR=3.19, p=0.095). For enlisted groundcrew, 1.9 percen.t of the Ranch Hands and 0.6 
percent of the Comparisons had nonnal femoral pulses in 1985 and abnonnal femoral pulses in 1997. 

The Model 2 longitudinal analysis revealed no significant association between dioxin and the percentage 
of participants with nonnal femoral pnlses in 1985 and abnonnal femoral pulses in 1997 (Table 14-33(b): 
p=0.972). 
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Table 14-33. Longitudinal Analysis of Femoral Pulses 

(a) MODEL 1: RANCH HAllIDS VS. COMl'ARISONS 

Nunilier ('fl,) Abnormal/(n) 

Occupational Examination 

Category Group 1985 1992 1997 
All Ranch Hand 0(0.0) 6 (0.7) 19 (2.3) 

(823) (802) (823) 
Comparison 0(0.0) 6 (0.6) 14 (1.3) 

(1,047) (1,020) (1,047) 

Officer Ranch Hand 0(0.0) 4 (1.3) 7 (2.2) 
(318) (313) (318) 

Comparison 0(0.0) 2 (0.5) 8 (1.9) 
(412) (405) (412) 

Enlisted Flyer Ranch Hand 0(0.0) 0(0.0) 5 (304) 
(145) (143) (145) 

Comparison 0(0.0) 2 (1.3) 3 (1.9) 
(158) (156) (158) 

Enlisted Groundcrew Ranch Hand 0(0.0) 2 (0.6) 7 (1.9) 
(360) (346) (360) 

Comparison 0(0.0) 2 (004) 3 (0.6) 
(477) (459) (477) 

NormalIDI98S . 

Occupational NUlllber'(%) Adj. Rebltlve)Usk 
Cal<jgory Group Din 1997 Abll<l,r.1J!!Il in 1997 . (9S%C.L)· p-Yalue· 

All Ranch Hand 823 19 (2.3) 1.74 (0.86,3.49) 0.118 
Comparison 1,047 14 (1.3) 

Officer Ranch Hand 318 7 (2.2) 1.12 (0.40,3.13) 0.824 
Comparison 412 8 (1.9) 

Enlisted Flyer Ranch Hand 145 5 (304) 1.82 (0043,7.77) 0.419 
Comparison 158 3 (1.9) 

Enlisted Ranch Hand 360 7 (1.9) 3.19 (0.82,12.42) 0.095 
Groundcrew ComEarison 477 3 (0.6) 

• Relative risk, confidence interval, and p-values are in reference to a contrast of 1985· and 1997 results; results 
adjusted for age in 1997. 

Note: Summary statistics for 1992 are provided for reference purposes for participants who attended the 1985 and 
1997 examinations. Statistical analyses are based only on participants who had normal femoral pulses in 1985 (see 
Chapter 7, Statistical Methods). 
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Table 14-33. Longitudinal Analysis of Femoral Pulses (Continued) 

(b) MODEL 2: RANCH HANDS..:... INITIAL DIOXIN 

Number (%) Abnormall(n) 
Ex~milllltion 

Initial Dioxin 1985 1992 1997 

Low 0(0.0) 3 (2.1) 3 (2.0) 
(149) (144) (149) 

Medium 0(0.0) I (0.6) 5 (3.2) 
(158) (ISS) (158) 

High 0(0,0) 0(0.0) 4 (2.6) 
(ISS) (lSI) (ISS) 

InitialJ>jol<in Category Summary Slatistics . Ana1ysisResuIts for Log, (Initial Dioxin)' 

Initial 
Dioxin 

Low 
Medium 
High 

Din 1997 

149 
158 
ISS 

Normal'jn 1985 •.. 

Number(%) 
Al!normalin l~ 

3 (2.0) 
5 (3.2) 
4 (2.6) 

AdJ.l!.elative. Risk 
(9S%C;I.)" 

1.01 (0.63,1.61) 

, Adjusted for percent body fat at the time of the blood measurement of dioxin and age in 1997. 
b Relative risk for a twofold increase in initial dioxin. 

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

p-Value 
0.972 

Summary statistics for 1992 are provided for reference purposes for participants who attended the 1985 and 
1997 examinations. Statistical analyses are based only on participants who had normal femoral pulses in 
1985 (see Chapter 7, Statistical Methods). 

(e) MOI>EL3:' RANCH HANDS AND COMPARISONS BY DIOXIN CATEGORY 

Numl!er(%)AbliOrmav(n) . 
.ll:xamilllltion 

Dioxin qat.gory 1985 1992 1997 

Comparison 0(0,0) 6 (0.6) 14 (1.4) 
(1,019) (994) (1,019) 

Background RH 0(0.0) 2 (0.6) 7 (2.0) 
(355) (346) (355) 

LowRH 0(0,0) 4 (1.8) 6 (2.7) 
(224) (217) (224) 

HighRH 0(0.0) 0(0,0) 6 (2.5) 
(238) (233) (238) 

Low plus High RH 0(0.0) 4 (0.9) 12 (2.6) 
(462) (450) (462) 
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Table 14-33. Longitudinal Analysis of Femoral Pulses (Continued) 

Normal in. 1985 

Number(%) Adj. Retail"" Risk 

Dioxin Category nin 1997 A!>normal in 1997 (95% C.I.)'" 
Comparison 1,019 14 (1.4) 

Background RH 355 7 (2.0) 1.28 (0.51,3.21) 
LowRH 224 6 (2.7) 1.88 (0.71,4.98) 
High RH 238 6 (2.5) 2.34 (0.87,6.25) 
Low plus High RH 462 12 (2.6) 2.10 (0.96,4.62) 

• Relative risk and confidence interval relative to Comparisons. 

b Adjusted for percent body fat at the time of the blood measurement of dioxin and age in 1997. 

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. 

p-Valueb 

0.602 
0.202 
0.091 
0.063 

Summary statistics for 1992 are provided for reference purposes for participants who auended the 1985 and 
1997 examinations. Statistical analyses are based only on participants who had normal femoral pulses in 
1985 (see Chapter 7, Statistical Methods). 

Model 3 analysis of the change in femoral pulses from normal in 1985 to abnormal in 1997 revealed two 
marginally significant contrasts: Ranch Hands in the high dioxin category versus Comparisons (Table 
14-33(c): Adj. RR=2.34, p=0.091) and Ranch Hands in the low plus high dioxin category versus 
Comparisons (Table 14-33(c): Adj. RR=2.10, p=0.063). Of the Comparisons, 1.4 percent had normal 
femoral pulses in 1985 and abnormal femoral pulses in 1997. Of the Ranch Hands, 2.5 percent in the 
high dioxin category and 2.6 percent in the low plus high dioxin category had normal femoral pulses in 
1985 and abnormal femoral pulses in 1997. 

14.2.3.1.4 Popliteal Pulses 

Analyses of Models I through 3 showed no significant associations between dioxin and the change in 
popliteal pulses between 1985 and 1997 (Table 14-34(a-c): p>0.19 for each analysis). 
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Table 14-34. Longitudinal Analysis of Popliteal Pulses 

(a) MODEL.1: RANCH HANDS VS. COMPARISONS 

Number (%) Abnormal/(n) . 

All 

o.cupational 
Otteg"ry 

Officer 

Enlisted Flyer 

Group 

Ranch Hand 

Comparison 

Ranch Hand 

Comparison 

Ranch Hand 

Comparison 

l!18S 

2 (0.2) 
(823) 

1 (0.1) 
(1,046) 

I (0.3) 
(318) 

0(0.0) 
(411) 

0(0.0) 
(145) 
I (0.6) 
(158) 

I (0.3) 
(360) 

0(0.0) 
(477) 

Normal in l!18S 

Number(%) 

Exan>inatinn 

1992 
10 (1.2) 
(802) 
7 (0.7) 
(1,019) 

6 (1.9) 
(313) 

4 (1.0) 
(404) 

2 (1.4) 
(143) 
2 (1.3) 
(156) 

2 (0.6) 
(346) 
I (0.2) 
(459) 

AdJ •. Relative Risk 
nioll>97 Aimormalin 1997 (9S%C.I.)· 

821 22 (2.7) 1.22 (0.67,2.21) 
1,045 23 (2.2) 

317 7 (2.2) 0.81 (0.31,2.13) 
411 11 (2.7) 
145 5 (3.4) 2.67 (0.51,14.07) 
157 2 (1.3) 
359 10 (2.8) 1.39 (0.57,3.40) 
477 10 (2.1) 

1997 

23 (2.8) 
(823) 

24 (2.3) 
(1,046) 

7 (2.2) 
(318) 

II (2.7) 
(411) 

5 (3.4) 
(145) 

3 (1.9) 
(158) 

11 (3.1) 
(360) 

10(2.1) 
(477) 

p-Va\ue' 

0.518 

0.672 

0.246 

0.473 

'Relative risk, confidence interval, and p-values are in reference to a contrast of 1985 and 1997 results; results 
adjusted for age in 1997. 

Note: Summary statistics for 1992 are provided for reference purposes for participants who attended the 1985 and 
1997 examinations. Statistical analyses are based only on participants who had normal popliteal pulses in 1985 (see 
Chapter 7, Statistical Methods). 
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Table 14-34. Longitudinal Analysis of Popliteal Pulses (ContInued) 

(b) MODEL 2: RANCH HANDS - INITIAL DIOXIN 

Number (%).Aboormall(n) 
Examination 

~ 

Initial Dioxin 1985 1m 1997 
Low 0(0.0) 3 (2.1) 4 (2.7) 

(149) (144) (149) 
Medium 0(0.0) 2 (1.3) 6 (3.8) 

(158) (155) (158) 
High 0(0.0) 2 (1.3) 4 (2.6) 

(155) (151) (155) 

Initial moxin Category Summary Statistics Analysis Results for Log, (Initial Dioxin)" 

Initial 
Dioxin 

Low 
Medium 
High 

__ ~ ______ N~o_rma~.~I~jn~I~9~$~ ___ · __ ~·il· 

Nl\Dlber (%) 
Abnormal in 1997 nin1997 

149 
158 
155 

4 (2.7) 
6 (3.8) 
4 (2.6) 

Adj;Relative Risk 
(95% c:J.)b 

0.95 (0.61,1.49) 

, Adjusted for percent body fat at the time of the blood measurement of dioxin and age in 1997. 
b Relative risk for a twofold increase in initial dioxin. 

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

p-Value 
0.838 

Summary statistics for 1992 are provided for reference purposes for participants who attended the 1985 and 
1997 examinations. Statistical analyses are based only on participants who had normal popliteal pulses in 
1985 (see Chapter 7, Statistical Methods). 

(c).MODEL 3: RANCH HANDS AND COMPARISONS .BY DIOXIN CATEGORY 

,Number (%)A.bnormall(J).; 
ExamInation 

Dioxin <;ategory 1985 1992 1997 

Comparison 1 (0.1) 7 (0.7) 24 (2.4) 
(1,018) (993) (1,018) 

Background RH 2 (0.6) 3 (0.9) 9 (2.5) 
(355) (346) (355) 

LowRH 0(0.0) 4 (1.8) 7 (3.1) 
(224) (217) (224) 

High RH 0(0.0) 3 (1.3) 7 (2.9) 
(238) (233) (238) 

Low plus High RH 0(0.0) 7 (1.6) 14 (3.0) 
(462) (450) (462) 
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