- 2. Internal Comparison Group

~ Based on these early results, there appears to be no significant differ-
ence between Ranch Handers and - comparisons as regards mortality. This null -
finding holds. for both cause specific and noncause specific comparisons. One.
within group - comparison did- yield  a significant difference, however. The
non-Black comparison “officers areée living- significantly longer than the
' non-Black comparison enlisted personnel, . This may reflect the underlying
health care and socloeconomic differences between these two groups. Non-Black
- Ranch Hand offlcers also appear to be living longer than non-Black Ranch Hand
enlisted personnel, but ‘this finding cannot be viewed as significant,- with a .
P-value of .142 (Table 17). This lack of significance in the Ranch Hand .
- analysis might be ‘attributed Lo the smaller group sizes within the Ranch Hand

cohort 'In contrast to the comparison cohort. - S :

| 3. External Comparisons

As outlined in the study- protocol, considerable effort was expended in thef'i

selection of the study comparison group. While’ the chosen: comparison: group'.J
appeared closest to the Ranch Hand cohort except  for: herbicide exposure, ‘it

seemed appropriate to also: contrast the Ranch Hand mortality experience to
that of additional comparison groups. Three additional comparison data sets -
were then selected: . mortality data from the West Point Class of- 1956, the DoD .

Nondisability Retired Officer and Enlisted Life Tablés for 1978, and the U.S,

“White Male Life Table, also for 1978, ‘These data sets were. chosan in a hier- =
'archical fashion with the. expectation that, 1n " the abséence of ‘a- herbicidep
effect ‘the Ranch Handers would have: 1) a mortality pattern com‘arable_to

the West Pointers. 2) a lower. mortality than, the DoD ‘group “due. to- the;healthyV'_s
worker effect, and 3) a 'still lower mortality than the U.S. male cohort’ due ‘to - -

healthy worker, “and military selection effects. These expectations were reas=
suringly fully realized -with respect to: -overall . mortality. ,'fAdditionally,
1nteresting officer- enlisted differentials emerged. ‘As ‘discussed below,'theseﬂ
officer-enlisted differentfals ‘may have ‘resulted from samplef ze effects or. -
from covariable effects. potentially including herbicide exposure.-"' '

4, Power Considerations

The power limitations of this study, specifically regarding mortality from
rare conditions, such as soft tissue sarcoma, were fully acknowledged andf
described In the protocol: (Hef 1," page 67). : For example, a fatal dis¢ase with .
an incidence of oo would require an: approximate risk of H for a power of“tf
0.8. : ; y . - R A

| Power calculations, while desirable for planning and . study;desisn, apéf“ '

also revealing.at. analysis.. They are,_however, sometimes aire ult:te;
out without further assumptions - The powers of the lo “ah; 1

carry‘




and .the likelihood ratio tests in the SMRfanalyses are not  calculable at
this time due to the lack of.appropriate methodology. The powers of the tests
for cause specific mortality were calculated at the estimated relative risk.. .
" The values were low because the estimates of relative risk were close to unity
and/or the data were sparse, . w T

. The null findings 'in this report are'unllkely to have been observed by
chance had the true group differences been substantial. For example,. if the
true overall relative risk were in: fact equal to 2, a crude- calculation glves

a probability of  .0007 of observing a relative risk .smaller than the observed-'

.964 (Table 7). This probability 1s less then .001 1f the true. relative risk
1s 1.5, These. findings are, therefore. very likely reflective of a near owver-

-all equivalenoe bétween Ranch Handers and their matched. comparisons. Finally, “

these unadjusted findings do not preclude the possibility of the emergence of
significant differences after adjustment for risk factors

5. Consistency Patterns

" When the analysis of each external comparison data base is considered‘g
separately, the restrictions inherent in sach source limit the strength of - the
inferenceés which. can be ‘made. 'However, when the results of ‘all ‘internal and_
external comparison data bases -are considered in context, some patterns of
consistency emerge, While some of these patterns may not have firm. statisti- _
‘cal underpinnings, they still may provide epidemiologic clues to the dynamics -
‘of the mortality process.- :

The Ranch Hand officers exhibit a very consistent and predictable pattern_
. across all: analyses._ As shown in Table 43, their mortality 1s nearly the -Same
‘as’ that of "thelr most equivalent comparison . groups (the ‘matehed.” comparison
"group officers and the West. . Point group). - As the comparison groups become
progressively less equivalent to the Raneh Hand group, the reldtive mortality -
of the Ranch Hand officers. improves, presumably due to selection oomparability
(healthy worker ‘effect, ‘etc. 1o ‘Thelr mortality 1s lower than that of thelr
enlisted counterparts; however, this differénce is not as striking as is the

statistically significant. ‘comparable analysis between the matched oomparison f

officers and the matched enlisted personnel

Unfortunately, the cross-comparison trends for the enlisted Ranch Handers _
are not as ¢clearcut, ~ Thelr mortality 1is greater though not significantly dif- .

ferent from their matohed comparisona. . The enlisted comparison group . had a =

-highly significant underrepresentation of mortality against both the- ‘DoD andﬁf
‘US life tables, whereas the Ranch Handers are- equivalent to the DoD group and_;
only marginally better than the 1978 US White males._j-.- - o : . '

.. The consistent observation that the: enlisted Ranch Handere appearft demnf
onstrate less of a. difference in relative mortality: thafi do; .
_-comparisons ‘13" intriguing._ This may reflect an. actual increas
~due t0 herblcide exposure or some other factor, or it ‘could” be - :
small sample size created by the 145 matching or basic comparability_problems L
as previously described -The 1inélusion. of" substantially more subjects in one
_ group than another ~can have a- profound effeot on: the signific jlevel of -a




statistical technique.‘ Nevertheless. ‘these observations are'dflinterest anhd

will continue to be subjected to detalled analysis throughout ‘the  course of"gln
the" follow"up study. This trend is ‘consistent with self-perception ‘of herbi--.

clde exposure held- by many of"- the Ranch ‘Hand group. -~ Covarlate analyses: will -
be condUCted “the herbicide exposure indsx Wwill be ‘applied to’ these data, and: -
the effécts of 1nteraction will  be assessed: to determine Whether the Ranchd"
Hand enlisted findings are real or artifactual :

The next mortality assessment will include analyses by person year of '
i follow-up, adjusted for age in an effert to- better address. ‘the  issué  of la-"

"~ teney. " As' the number of deaths” fn the study population increases with the;lﬁ. :
-,passage ‘of " time, “all” of the statistioal approachea outlined in_the protocol‘j o

'(1) will be. applied to the data.~.31:+
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-.Append:i'x IIT
' MATCHING RESULTSQIN THE MORTALITY ?OPUhATION
- The matehing results ‘are. described here for: the mortality population
consisting of 1241 Ranch Hands, their 6171 mateched mortality: :comparisons, and
the six. unmatched. Ranch: Hands. :The matching procedure is described in. the

: Protocol (Ref 1, pages 23~ 26)

All study subJects were matched perfectly on Job category._ Three mis—'

- matches ocourred - on ‘race’ because . the. recorded race designations for - three_fr.

-h”study subjects were found to.be ‘incorrect at ‘the LHA™ interview.' These - three .

. ‘subjects were ‘comparisons, ‘two were 1n the enlisted-other stratum - (one: was];
originally recorded as Black and was discoveréd to be non*Black, the. other was:.
origindlly recorded as nonhBlack and was discovered ‘to be- Black), and one ‘was -
in the enlisted~flight engineer stratum (he was originally recorded as Black‘
-and was discovered to be non-Black) ' R =

Matching on date of birth was carried out by first expressing date of{

birth in months from 1 January 1900, to the. riearest. month; the result is term—;*]
- ed month—of-birth Six discrepancies occurred in matehing on: month*of—birthj';

‘due to- erroneous months-of-birth for .one Ranch Hand and one comparison. Theseﬁ
were discovered at the LHA interview. The Ranch: Hand 1in the non-Black ‘an~

listedrother stratum, was discovered to be 72 months . older than was’ recdrdedf”-

-I

"prior to the . matching.- ‘The comparison, . in" the en= Black officer

pilot stra~;}‘
-,tum, was’ found to be 15 years younger than was- originally reoord Lgrhos

‘months out of. range since he Wwas’ criginally perfectly matched to

mortallty comparisons. “ The ' erroneous "comparison month-o f*birth_p7t thatffh

~ comparison’ 119 months out:of range, Given the very small number of ‘mismatches
..on age and race 'relative to: the number of subJects, their effeetlwas assumed'i
'negligible._‘ T . _ ‘ _ . : : -

_ The matching by month-of birth overall .and within each of the ten Jcbj
~and race. categories ‘within the mortality population ds summarized in this.
Appendix.’ ' The column headed "Age Difference" lists absolute differences of .
. months~of-birth of Ranch Hands and .comparisons, - The column headed "Number of"
'Comparisons with RH younger (older)" gives, at each level of age difference,-

the . number of comparisons within the level. of age difference and older..

(younger) ‘than the Ranch Hand to. whom they are matched The colimn’ headed-'
"Total Count® gives the total numbers of - comparisons having ‘the absolutevage;-
differences with .thelr matched Ranch Hand given in. the 'first €0l no
"Tatal Percent”, .these counts are expressed as percentages of”6171.

' are’ cumulated in the last two columns"
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MATCH SUMMARY FOR THE MORTALITY POPULATION
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B YEAR OF BIRTH OCCUPATIONAL AND RACE SPECIFIC MORTALITY
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. ‘Appendix V. -

'THE EXTENDED EJIGOU-McHUGH RELATIVE RISK ESTIMATOR

Let Rk, k=1 2, «.is K, denote the distinet numbers of comparisons matched
. to the cases and let ny dencte the number of matched sets with exactly Ry com—
.parisons., A matched set is defined as the case and his matched’ comparisons.=

. Let n=n1+n2+ ‘e +nK denote the total number of matched sets.V

_ Define Zk,i T' kel, 2 oK .i=0 1, by’ e
- -Zk;O,T = the number of natched sets, among those having ‘exactly Ry
" ' comparisons, in which the case is alive and exactly T of
the Rk comparisons have died, T-1 2 ;, Rk ' T
-'Zk;1;T'=;"the number. of matched sets,_among those having exactly Ry

comparisons in which the case has ‘died’ and exactly T ofﬂ”
the Rk comparisons have died Ta0,1,2, Rk 1. :”g,_

The extended eStimate,ew,“is‘giieﬁ_bY'""'"

v ke zk.»O}.--TZ-k,n"T--l«’-;_‘_-?ls..o..--_Tijzk.,fi_.-'1?*_1-3' B
e T :
k21 TE1 Tzzk 0, T/(Rk”T+1)(zk 0, T+Zk 1 T-j)

'and'its*variance is:estimated'by'l_"'

ey .;-i“-._';.~-'
| §3 _ .
Ry Zk 0, T/Ew+(Rk—T+1>/TJ
1 T«1

Since K is finite, this estimate has the same distributional propertiesf;'i
‘as, the EJigou~McHugh estimator- At 1s asymptotically efficient and - unblased..

The underlying assumptions used in its. derivation are that the. disease underifij'5"

study is'of low incidence and that: relative risk is” constant over the levels -

of the matching variables.  The Ejigou-MeHugh estimate and the above- extensionp”_"‘“'

‘are equivalent in: aeymptotio efficiency to maximum likelihood estimation {
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Figure 4

SURVIVAL_CURVE ESTIMATE AND 95% CONFIDENCE ‘BANDS
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Figure 6

bURV[VAL CURVE ESTIMATE AND 95% CONFIDENCE BANDS

- FOR RANCH HAND OFFICERS

P -

FRRCTION SURVIVING

FRACTION SURVIVING - .

Lpead

. ..0"..1"_ o

‘D;T

:.OM_

0.3

8.6}

8.5

=

I SRR 1 N BT L Lo

AT "

o eee
Figure 7

.OSURVIVAL CURVE. ESTIMATE AND 95% CONFIDENCE BANDS::

FOR COMPARISON OFFICERS

0l

B.6f

6.6

':Egﬁgf'I




FRACTION SURVIVING |

Figure 8.

SURVIVAL CURVE ESTIMATE AND 95%- CONFIDENCE BANDS

FOR RANCH HAND ENLISTED PERSONNEL
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e Figure 12: _
SURVIVAL CURVE ESTIMATE AND 95% CONFIDENCE BANDS
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