'ffﬁFRDmg Raiph A. ‘Bradisy, ‘Statistical: Cunsultant, 1ﬂ21 chlary.Hzll

MFNURANDUH

Dlrectarf _ﬁlr Eunsnrvation,

s TOg - Dr.~_ Danald Lynam,
R '431 Flarlda, Batun Rauge, La

T-_Pmr oratlun,'tthyl meer,

Dr,,QWRtP1n5v11le, Ga TQ&??

'T‘EUBJECT=‘ Rmv1ew af correspmndanca ragardlng DuPDn+ 5 analysis of.

“in

NHANES | II " blood lead ~ blood prpssure data as requmsted”
yaur 1ntter m% February 22, 1 86 S , i

",DATE. _M_ar‘ch 2, wa«s

CoAs yow Enow T have very little time to effect.

examining the material provided sequentially in Judged order  of
importance and perhaps with only ‘limited consolidation of
comments at the end. It dops appear that the task is rather mores
- Fformidable than you suggested in our follow-up telephone call. in

Cragerd to the letter and material noted above. In all of this, it |

is necessary  to end up with the comment of Rovall  (10-21-85
letter) whersin he says "much remains to be clarified about the
various analyses which have been presented” although he gives up

on pressing for clarification and rather weakly’ EXPresses

satigfaction. He doss not resolve the stated  contrast of

conclusions between the new Schwartz analyses (as well as Earllert~?-

ones) and ths EuPnnt analvees.

et me rm¥ar next ta my comments on the DuFant analyses in
my mamorandun to yvou of January 7, 198&4. I refer particularly to
1he first paragraph of (i) on page 2. Any relationship - between

'4b100d lead and blood pressuwre is sssentially an individual thlng.‘

"It is the blood lead of the individual that may ar may not affect

the individual ‘s blood pressure. Surely all would agree w1th this’
‘U notion.  But other factors also affect the individual ‘s “blood
. prassure, obesity,; genetic make—up (family history of high blood -

Cprassure? , personal habits (smoking,  etc. perhape), and so on.

 Thers may be suternal factors also affecting the individual such

L : he
creguested  review and accardlngly I shall meet vour - deadline by

as nature of enploymant {preesswre of work situation), Ffamily -

prohieas, ektc. Sons of the pesrsanal factors and the external
ones @may be location related but it does not seem  that they
cshould be attributed to lead except as  they affect that
individual ‘s blood lead measured directly. I think that DuFont
tried to accept this philosophy as they did their analyses.

Let me turn to the undated Schwartz response to the
DuFont analvses addressed to Weil that vou dated 6-26-8%. I do
not  belisve that they are generally very well founded ‘o
partinent and I do not believe that either Royall or Ware showed

much understanding. The first point made by Schwartz is that the ”‘ '

use of A3 (not &4 as stated by Schwartz) indicator variables for

location is excessive when only 2240 observations were availablep o7
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I dm nut sEe . that thls is excess:ve and many degreas uf  ?réedbm. L
are still avallable for ltdests in regression analyses. The neotion

that one in 35 pbservations is wasted has no real merit. . It was S

not a waste! Schwartz admits that-it is now difficult to malntaln SRR

_a,laigni¥icant correlation and then gaes on to develap,,what I_,".»7*

“think is a spurious argument to explain why. Ik is d:%ficult to
maintain a significant correlatlnn because the correlation’ over
locations part has besn remuved' Schwart: now seems to adait that
thare are trends in blood laad over time and seasonally (sag pags=
4 of his memorandum} but is silent on possible blood prESHura
Ltrends over time (I believe that he has denied this in ' some

ffwrltlng), An admission on the secdnd trend would seem to agree to

' & DuFont type of analysis. I cannob” assess the argument sbout 32

7.Etrata and pseudo-sampling units. It seems irrelevant and site-

Cindicatar varvables’stlll do tha Jab.  This may be the answer o
Chis cumplalnt that only a few of the site indicators are
“significant. 'To assess which site indicators are significant
‘depends an haw thay were put in the model and this can be done in
L omany  ways. o Any site indicator set will give the same overall,
test for site affegts collesctively but individual indicators will
have different coefficients in the regression model. Special site
- contrasts can be wsad for site indicators; if the main effect of
sites is a time-trend with,; say, linear and quadratic components,
then contrasts roughly measuring these components will likely bs
signifticant and other site indicators will not. I sse nothing in
the argument that only a few of the site variables were signific-—
ant and therefore their usse was a bad idex. SBchwartz says that,

at most, location stands for some omitted causal - variable, the - .

mzst  obvious being lead; and challenges critics to say what it
is. This seems to show that Schwartz doss not understand that if
blood pressure is plotted against blood lead, the spparent trend
for individuals within sites can go one way (or not exist) while
there is a marked trend for the site hlood presswre mean versus -
‘site blood lead mean. This phenomenon is well known to  good
appllnd statisticians and is the point of the whole DuFont analy- '
sisy again surely it is the within-site frend or correlation that
- is  relevant to the effect of blood-lead on blood-pressure argu-
Sment. Does Schwartz insist on nobt understanding this point?. Do we
. have any simple plots of th15 kind that are ccnv1nc1ng7

The Schwartz argument ahout measuremant arrar, and
misspecification of variables is strange and difficult to handle.
It seens Lo involve amizconceptions and is not clear. It has not
bean addressed by Ware and Rovall. Schwartz seems to be saving
that the effects of locations are relatively clean and noise free
in comparison with the excessive variabilities of both blood lead
and blood pressuwre measurasments, somewhat contradictory of the
notion that location or site variables are nat very significant
anyway. If there are no site effects, any attaempt to measure tham
only measwres nolse anyway! The arguments on page 4 don't make
SOMNSE. I+ b is the estimated regression coefficient for blood
lead in  the prediction of blood pressure, in the pressnce of
other covariates or not, regression analysis assumes that the
predicitor variables are without error, b id estimated as 2 linesr
function of blaood pressure measwements and it is divided by the
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" been quite different. “Somehow Schwartz now has 32 instead of 31

‘”]mode} was not slngular with all sorts of analysis problemsn3

L number  of  site variables are now eliminated but certainly not

f*he 1ndependent varlables, 'anluding blaad Imad, and sc¢ Ioes the'
‘estimate c%_ ‘the standard” devzatldn af- b. Schwart* seems tﬁ be
< ancerned that 'taklng aut site e%fects reﬁuca: b more v )
‘reduces thm,istandard dev1aticn af b and hence'-maPes
;dlfflcult tm ahta1n 51gn1¥1cance.

K Let e turn tolthe Schwartkgreanalysas._ He'abJects tm,theu
;usé of Elt@.lndlcaturs and starts with -region 1nd1caturs. “Lf,
regions | weré ruughly sampled propnrtlunatﬂly in tzme j
similar “time ( ‘ :
ot surpr151ng Lhat he DbﬁAlned similar results to analyses that

;i rot inclide rugzcn or site vartablms.' These analyw@s do- not
o seem  very relevant.. The next analyaes use 8- sampllng strata per

regian so 2 strata are now 1nd1cated since it was clalmed that
two sites were in each suth stratum and were very much allke. But
wars . Lthey sampled at the sama tima? If not,. then they may  “have:

indicator variables in his moadel and one has to wonder why . the

Finally 8Schwartz has all the site 1nd1catars with the proper &3
" of them and finds significance for blood lead in predicting blood
imad. This is contradictory to the DuPont analyses except that
Schwartz now has an expanded set of independent variables, ‘some
of which werse not used by DuFont. At this stage significance is -
near the .05-level and could flop one way or the other depending
on other variables included or excluded. In his analyses ({somes
unreadable. o my copy) Schwartz uses a backward “elimination
“technigue “intended to eliminate independent variables [ not
contributing to  prediction of blood pressure. A substantial:

all. I belisve that all site variables should be left in on  the
.rgument ‘that the. mxparlment was designed that way.“-There 15 an’”
analogy with ™ the simple randomized block design of  field” plat‘
axparimsntation where blocking is sometimes not vary effective
chut block effects are still removed from wparimental error.
Alen, as noted above, the main sffects of sites might be time
components  and  then one would need to look at  the appropriate |
site contrasts that roughly measw a2 the pertinent components. The

only possibly convincing Bchwarts argument is  that he still
aspparently found significance with all site indicators  present
with his chosen set of additional covariates or independent
variahles in conflict with DuPont. I cannot rationalize this
without & wvery detailed check on all analyses except for  the

- . cmomments  above. Thers may be errors in analyses, there may be

differences in the data sets after editing, maybe SBURREGR does
Csomething, ete., There is the point that the test for blood lead
effect has a lot of degrées of freedom for error and hence may-
detect resal but very small effects or; since many Lnst: are made,‘
may be szganlcant by chance in th15 daLa. <
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et me Lurn‘ne t ta the Ware cmmments uf July 09,,;

The first “EVEPdi pages are nothing more than a review of- exist—

ing gapers. His paragraph starting on the middle of page 4. of his
report seamns pertznenh and suggests an undergtandlng of the prin—-

ciple on which the DuPont analyses were based. This paragraph is

oganerally suppertxve.l The following paragraph on page S is 1lsu_'
partinent and further agreeably defines the situation and dis—~

cussies a Schwarts attempt to use date of sampling as a measwre of
time +to take out & time effect. Ware correctly notes that this °
.~ would not take out a seasonal effgct., Ware criticizes the DuPont 0
7~ analyses in that he claims that use’'of site variables desirably
. takes out spurious ecological (?Y correlation at the cost  of
Jlosing any information on the geographic and temporal variation

in blood laad. This doss not seem correct or relevant to me' Ware

" then seems to buy the Schwartz argument about aeasuresment “error
oand  difficulty in showing significance that I have discussed

- above. RWare worries about the discrepancies between DuFont and
later  Schwartz analyses and  asks that both be asked to explare
these discrepancies. Ware ends up, parhaps with some uneasiness,
in accapting the notion that there is some real association
between blood lead and bleood pressure within sites, thus giving
Schwartz the bmnefit of doubt where results disagree with DuFont.
He is very probably influenced by the Landis results that he has
alsao sesn AP this time, : ¥

Royall (repor_ af August 20, 1985) properly specifies
three possible regression models for regressing the logarithm of
blood pressure on the legarithm of blood lesd (except that the
‘subscript J is omitted in {(3)). The first model lsaves oubt site
variables, the second includes them with a common within-site
regression coefficient for log. blood lead, and the third permits
different dependencies on log. blood lead within sach site. ALl
models permit selectivity of other covariates. Note that Royall

is concerned in regard to model (2) that the within-site variat-

ion in log. blood lead may be small and increase the  standard
arror of b, the estimator of his beta (regression coefficient for

" log. blond lead in the amodeldy this is rather similar to  the
* Schwartz argument, but more clearly expressed, and Royall notes

-~

that b is still urbiased. Rovall is right on page 2 when he
states +that little wvariation in estimates of +the within-site
regression coefficients in model (2) would give more confidence
to  model {(i’y similarly, madel (4), showing little variakion in
regrassion cosfficients for blood lead, would give more
confidence in  model (2. Further complexity is introduced in
model (). Rovall has no real comments on the last two models and
states that he dossn’t know which of these was used by DuPornt. I
helieve +thalt DuFont used model (2) but admit that it is not
entirely clear. Royall has the right concerns in this paper and
asserts that a true relationship betwesn blood lead and .blood
pressure should show in a within-site measure. He states that he
remains confused and that the responses of Schwartz to Weil and
to Ware do not focus o the critical points. I do not fault  the
Rovall comoents in this August 20 set of comments.
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”?Znalsm in blood lead into account, . Frasumably blood léad is now
oot assumed to be an 1ndependent var;ablm measured. wzthnut grror

ffiﬁdeppndLnt vaF1ab1e5 . blood praasure%.' and. . the '.1ndependedt
_wvariabies are all subject to varigtion is difficult.  Basitally
. such analyses are done conditioral ‘on the pbserved values of - the
o independent _varlables -and then the issue of Schwartz .does ‘not ©
’axlseg althuugh Cone ‘may have discomfort.. This is what' has _been '
done in every regression analysis on this problem to date. It is

. variables are subiect to random variatiang I doubt if thers is an -

'did somehow ' try to take sites inte account. The claim is Cthat

o “ %chwartg< respmnded tu Nare {memn ta N9117 your stamped
date, Augnut 41 198u) by wr1¥1ng abﬂu+ measurement o i blooﬁ
pressure’ .and blaad 1ead.7 Ha used . EDmF urtknown pragram,v tdke

Cbut he’ apparantly had no cancern abnuf neise in mast of the 6+her- )
“independant Cvariables. I “dan cthink that  this was jaﬁ very:”
realistic Attemnt snd my: 1ntu1t10n wauld hnve led ma ta expect a’
Qradured e+fect rat erﬂthan an nnhaﬁced one. 1;, o .

_,' v

The ‘busanaﬁs F duxng FE”FE:ElOH =whenig'the

Cwvery difficult o examing. what happens when the 1ndependent

. adequate technigue ‘except perhaps for use of partial multiple
-_cnrrelattmn thanry, whlch has no+ been done. R :

v The res+ a% +h= Schwart* ducument to Weil is an alternat—,

ive analysis to one done by Landis {(discussed below). It gives an
alternative to regression analysis based on a model of Ca»,f The
results lead to additional confusion.  The sffect of blood - lead
was reduced fairly substantially when sites were included but
vemains significant. . The other 1ndependent variabhles are changed ;
again =0 that there is no very direct comparison with other

analyses. We ars given no clear indication of the direct effects

of sites. . ' : '

Az 1 turn to the new Landis analyses using the Mantel-
Hagnszel model, T find that I was only.sent alternate pages of
his document. I am familiar with the modelling but would need to 7
revisw  the methodology carefully to chack this appllratlon. It
appears  that Landis only adjusted for age and body weight index

_and _hence 1nc1uded fewer covariates than other analyses  but ' he

corrFelation betwesn blood lead and blood pressure is still
significant, probably just at the 05 level. Some comments
suggest that Landis doss not wniderstand the wpoeoints about
components in the correlation. He doss note that both blood lead
and blood pressure had striking declings over time. Landis was a .
coauthor of the Firkle et &l initial paper on  this . genesral Lo
subject. I can’t say much more about the Landis analysis without o
the whole paper and time for review. I do not think that it is a
maijor part of the controversy. Attached to thas paper was vet
another undated Schwartz mema, this time Lo Ware, on time trends.
He asserts guite strongly that there was not a trend on blood
pressure  during the NHANES II data collection period. He also
gives a discussion on site @ffects basad on some presentation to
CASAT but tables and graphs area missing. :

Bohwarts: " respmnded o Royall in an undated memo to  Weil

5

TEH 0412264

DUP050453316




(yuur :tamp, Qctober 2, 198 .. He objected to all - oF the mcdels :
i _becauae theay dzﬂ - not &ddress his noise or measurement arror
~oproblem. - He gdes on ko explain tha measurement problem in  more
detail than before with réspect to Royall's models (1) and (2.
The ‘other models of Rovall are not addressed and the rest of the
long response is a repetition of the arguments about use of =zite,.
. ragion, etc. variables and hppendnd copies of analyses using them
Toand  additional Tcopies of efforts to incorporate  measurement
noise. I have commented above on all of this. I do not think that .
Royall’s models are really addressed at all - adequately. Royall
seamns satisfied that Shwartz’ analyszs with site variables in his
earlisr response  to DuFont is now Eonvincing and  accepts  the
comment abave the "conclusions® sbction as  satisfactory - even
though  in conflict with the DuPont similar analyses. He is
satisfied but hates that much remaing to be clarified. :

: Ymu provided me wlth twn uther documents on which I shall
not comment. The first is the Schwarts presentation to the Royal ,
Society of Canada Commission on Lead and I have had to assume
that this is the same story bhasically as presented in all of the -
EFa analyses. The second, Schwartz to Grant, October 23, 1989,
gives some additional references and relates to the risk analysis
and cardiovascular dissase.

To sum up, I don’'t think that the point of the DuPant
“analysis on which I have elaborated is very wall understood.
Royall sort of half recognizes the problem but doss not press in
having his models addressed. I don't think that the Schwart:z
issues about noise in variables is very relevant nor that his new
analyses are eithar,. There is a substantial discrepancy between
the DuPont analvses and the Schwartz similar analyses with site
indicator variables. While therse has been a plea to both to try
to Fesolve this, it has not been done unless in some new DuFont
rebuttal that has not yvet been received. One would think  that
there would be some new DuFont input for the next hearing; we
should watch for this. Any Ethyl input should be based an  my

. comments noted in regard to the DuPont analyses and the notion of
.2 possible within site relationship betwsen blood lead and blood
Cpressure that may be guite different (or non—existent) than the
relationship for the same variables based on site means. It would
be nice to show plots of this i+ possible. There is some suppori
for  the DufFont position by reviewers as noted but they do not
follow up strongly and seem to sccept the Bchwarts: analysis even
though in unresolved conflict with the DuPFant efforit.

I hope that my comments are reasonably clear. This report
could have been a bit more polished and better organized bhad mors
time besn availablea.

- " o . TEH 0412265

DUP050453317




