Du Pont Response to Points of Discrepancy
Between Analyses of Dr. Schwartz and Du Pont
on Relating Blood Pressure to Blood Lead
Using NHANES II Data

April 11, 1986
Charles G. Pfeifer
E. I. du Pont de Nemours & Co., Inc.

As yau requested in your letter of April 4, 1986, I am providing
explanations to the six points you raised concerning possible
reasons for differences in the estimated BP-1n(BPb) coefficient
between analyses performed by Du Pont and Dr. Schwartz. My reply
is organized in the order of the points you raised.

1.

A number of significant variables other than those listed in
Table 2 of the Pirkle et al (1985) paper were considered in
the analyses of white males aged 40-59 done by Schwartz et al
(including family history of hypertension, taking
hypertension medication, SES, height and coffee), whereas

Du Pont did not use them. '

o Du Pont's analysis first reported in our May 9, 1985
comments to EPA and CASAC on Corrigenda and later reported
in our March 7, 1986 comments to EPA and CASAC on Addendum
focussed on a methodological flow in the papers of
Harlan et al (1985) and Pirkle et al (1985). The
identified flaw was the nonadjustment for site effects of
the BP-1n(BPb) regression coefficient. 0Our analysis was
intended to address the effect on both the magnitude and
statistical significance of the coefficient when
attempting to replicate the published age-race-sex groups
and regressiaon models. Recognizing that some differences
in our analysis and those of Harlan et al and Pirkle et al
would inevitably remain, we performed our analyses without
site adjustment as well as with site adjustment to enable
a fair comparison on the effect of site adjustment on the
BP-1n(BPb) coefficient. The other terms noted in the
heading were not incorporated not because we believe they
are unimportant but rather because they were not
considered in the. two published papers. Attention was
restricted to the published papers because of EPA rules
for citing in Criteria Document.

o The analyses of Dr. Schwartz which included additional
predictors such as family history of hypertension, coffee,
etc, were a part of his memos of June 26, 1985 (Response
to Du Pont Critique of Blood Pressure) and of October 2,
1985 (Resonse to Richard Royall's questions on the blood
lead-blood pressure relationship in NHANES II). These
memos were in response to Du Pont's critique. ©Or. Schwartz
has complicated the fair comparison between Du Pont's
results, the results in Harlan et al/Pirkle et al and his
results. Remember it is the credibility of the published
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results that Du Pont has questioned as a result of the
identified methodological flaw. We support continued
improvements in analysis to best assess the magnitude and
significance of the blood pressure-blood lead relationship
(see Objective 2 in cover letter). However, the first
step was to get consensus agreement on the invalidity of
the results in the published papers.

Schwartz and colleagues, in their published paper, used log
transform of dietary variables, whereas Du Pont did not.

0

This observation is correct and is due to an unintentional
oversight on my part. The footnote in Table 2 of Pirkle
et al was missed. Dietary variables in the Harlan et al
models apparently were not log transformed.

One would hardly expect this difference to account in any
substantive way for the differences in the magnitude of
the BP-1n(BPb) coefficients between the Du Pont and
Schwartz analyses. If it did then very serious questions
regarding both the data and appropriateness of the models
used by both Du Pont and Schwartz would be raised. At
best, use of nonlog transfarmed variables might result in
some minor loss of explanatory power. Contrary to

Dr. Schwartz' caomment in his March 3 memo to you, all but
Oleic acid maintained significance (p_.05) in our Systolic
BP analysis when not transforming whereas none did for the
Diastolic BP analysis.

Schwartz et al used weights in their analyses taking site
into account, so that the results could be mare directly
compared to "non-site™ analyses using SURREGR, whereas

Du

o

Pont did not.

While the details of the Du Pont analyses reported in our
May 9, 1985 comments and March 7, 1986 comments are
unweighted regressions, we noted {Section III.C.3, item 1
of May 9, 1985 comments) that we ran corresponding
weighted regressions which provided very comparable
results. Summaries from these analyses are provided in
Tables 1 and 2 attached, along with the unweighted results
previously reported. These results demonstrate the effect
of weighting has little effect on either the magnitude or
significance of the results, In fact, the one adjusted
coefficient that was significant in the unweighted
analysis (Males, 12-74) was not significant in the
weighted analysis.

The complex survey design was not used in our analyses.
The coefficient estimates would be the same as those
obtained by the weighted analysis, shown in Tables 1

and 2. An effect of using the survey design is that it
tends to produce a larger error term, thereby decreasing
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likelihood that a term is flagged as statistically
significant. The NHANES II Statistical Review Panel, CDC
and Du Pont have previously all acknowledged that
incorporation of the survey design structure has little
impact on the qualitative results based on their
experiences with NHANES II analyses.

o In fact, use of the complex survey design in analyses
affected by within study temporal trends is an area of
disagreement among statisticians. It may be argued that
only when the design accounts faor time-related
representativeness (which NHANES II did not)} is it valid
to use the design structure in such analyses.

Schwartz argues that one must pick a reference PSU as an
intercept when adjusting for site, rather than having no
intercept, as in the Du Pont analyses.

o This point is without basis. There will be no effect on
the blood lead coefficient whether a reference PSU is
picked or an intercept suppressed as Du Pont did. We
suppressed the intercept so that the site effect
coefficients have the convenient interpretation of
denoting the site mean blood pressure. Suppressing the
intercept imposes a linear constraint on the model
parameters., Using an intercept term with a "restrict”
statement (as Dr. Schwartz claimed he did at the March
11-12 1986 CASAC meeting) also imposes a linear constraint
but a different one than we imposed.

It is difficult to understand the Du Pont variable Age_YY, as
it yields a root mean square age of 5.8.

o Dr. Schwartz' comments here are perplexing and apparently.
reflect an inability to understand the "Descriptive
Statistics"™ table (Appendix IV, first page, Du Pont's
March 7, 1986 Comments). There is no coding error and
these results are accurate. Age_YY variable does denote
age in years centered about the overall age mean (see
comment below). Dr. Schwartz equates root mean square of
5.8 with mean age of white males aged 40-59. This is
incorrect. Root mean square is a standard deviation of
the age data (whether age is centered about its mean or
noct). An age standard deviation of 5.8 is guite
consistent with the expected value of 5.5 assuming ages
are uniformly distributed over the white male age range,
40-59.

o All of our analyses centered the predictor variables
(except site terms) about their means which is clearly
shown on page 18 of our March 7, 1986 comments. One may
interpret Dr. Schwartz' comments on page 2 of his
March 3, 1986 memo as implying centering may account for
differences in BP-1n(BPb) coefficient values. Centering
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covariates as Du Pont did has no effect on the estimated
coefficients such as BP-1n(BPb). It is accepted and
widespread statistical practice to center predictor
variables in order to remove nonessential correlation
among predictor variables. This results in smaller
standard errors and increased sensitivity to detect
significant effects. Numerous statistical references can
be provided to support use of this procedure. (As an
example, if one were to plot age and age-squared data
against each other an obvious increasing trend
relationship would be seen. By entering these two
variables as such in the regression equation the effects
of age and age-squared would be highly confounded due to
nonessential carrelation. By centering the age data about
its mean and then squaring the centered age data to form
age-squared the nonessential correlation is removed. A
plot of the centered age data against age-squared formed
in this way will demonstrate no linear trend.)

Centering the predictor variables, in fact, is very
important in the analyses including site effects because
of the temporal trends inherent in NHANES II. If this
were not done it would be expected that the sensitivity of
the analysis to detect a BP-1n(BPb) relationship would be

- diminished. It is apparent from the results shown by

Harlan et al in Table 2 that they standardized their
predictor variables. Standardizing signifies that the
predictor variables are centered about their mean and
divided by their standard deviation. Division by a
standard deviation enables a fair comparison among all
coefficients in a given model. Standardization is proper
and widely used and alsoc has the benefits of centering but
expresses the coefficients in terms of standard deviation
units rather than the physical measurements.

Analyses performed by Schwartz et al, subsequent to the
Pirkle et al (1985) paper, have used age group of all men
220 and variables not included in the Harlan et al analyses,
whereas Du Pont used all men aged 12-74 for its analyses and
did not include all variables found to be significant by
Schwartz. This further complicates comparison of results.

¢}

Dur response here is the same as in item 1. Du Pont's
analyses attempted to mimic the published analyses and not
deliberately introduce other considerations that might
confuse the effect on the BP-1n(BPb) coefficient by
adjusting for site. It was Or. Schwartz in response to Du
Pont's analyses who introduced these other considerations.
The age group men 20-74 and the other variables alluded to
in (1.) above were not considered in the published papers
of Harlan et al and Pirkle et al.
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Summary of Items 1-6

The concern you expressed in your letter to me of April 4, 1986
about the inconsistency in the magnitude of the BP-1n(BPb)
coefficients estimated by Dr. Schwartz and Du Pont is certainly
warranted. Based on the foregoing remarks it may be due in part
to differences in

explanatory variables considered

male age groups (but not for 40-59 group)

dietary variable metric

sample size fFor male 40-59 group (Du Pont excluded
fingerprick BPb's also)

o other potential reasons not apparent

Qo oo

It is not due to

data centering

age_YY data coding errors

suppression of the intercept

weighting or lack thereof (see Tables 1 and 2)
use or nonuse of SURREGR

cocooo

Recommendations

The question of the consistency of the coefficient values could
be addressed very directly. Since Dr. Schwartz has not yet
mimicked the published analyses while adjusting properly for
site, I suggest he do this. Thus, I would like to see his
results for all the age-race-sex groups, both adjusted and
unadjusted for sites, considered in Tables 1 and 2 using the
model terms reported in. the published papers. Then, redo those
analyses but with the additional covariates he added to his
recent analyses that were not considered in the published papers.
The totality of these analyses will provide some useful
comparisons to help better assess the total picture.

CGP 5.19
TEH 0412641

DUP050453695




oc9SL0 H3L : . €1:33913d

@
&
*sasfieue 8 M
paasnlpe-a31s ur pessoaddns 1 3daoasjur usym Buipeaistm aie o8eyoed Burindwoo TeOT18TIRIS SYS UT SOTIrUMNS Nm * JLON 3 o)
0
S
s S
o
€0C° |9LT° 1| TLE°T 06L°T i YA 9000 20°¢ 81¢"1 ¢89°¢ | 02" [%LS (65-0%) saTeH 231uM o en
dnoxy (¢86T) T® 39 STHATd =
896" [0%0°-] 9L0° LL8° 1~y - 18001 1091°[(90% 1~ 800°1 91%°1-1 81" [8001 (#1-9G) solewdg
S8LT JELT - LY8° 1e2°- - |e8el 98¢1° |125°T cLL: 6L1°T | ST |T8ET (66-12) so1PWay
TLY® |6TL°-] 68G° YA A - |816C 8%01°1€79°1 9€6” 018" LT 8162 (#L~T1) so1eWRg
059" j56%° 1€2°1 666° - |18 . 196%0°1996°T 0tEE" T 8¢z | 11" |1Z8 (¥£-96) s°TeW 23TUN
66%° 1LL9° 78171 208" - |ET16 6L10°17LE"C £80°1 BLG°Z | OT° |ET6 (%L-9S) SOTER
98" jILT° 6L8° (119 - |8LTT 60T0° j6%S"C 6%8° §9T1°C | ¥2° |SLT1 (66-T2) s3TeW 237TUM
656" (750" 6%8° Who" - [90ET 020" [sTE°T 1z8° 0T6°T | €2° |90¢€T (56-12) soTER
9¢6* 180" A L%0° - ]68L2 €100° |602°¢ IAg 88L°T | LT° [68BLT (7L-T1) S3TER

sdnoxy (68671) 1® 3@ UBTIEH
SNOISSIYOTY CUIHDTAM

GO1" J68E°T| 68E°T 626°1 - |SLS %100° }612°¢ 9%C°1 ¢10°% | 81" |%LS (65~0%) soT=R 23TuM

dnozs (G861) 1¢ 3@ °1Iitd

c€8° |60Z°-| LST°1 [A AR - |8001 068%" |€69° 72071 60L°0 | ST° 8001 (71-95) sofeuwey
<w8° |661°—-{ 668° 0LT"~ - jZs8el 0€T1"{985"1 ¢8L” SYe 1 | 92 |Z8€l (65-17) sorewdq
866" |700°-| 6G09° %1007~ - |8162 920" |yttt 6%¢” TCT1 | LT |816T (71-71) soTewdg
8L6° |8T0° 6ST°1 16€0° - |1¢8 ZEST|68Y°T S91°1 $99°1 | 80" |[T1¢8 (¥L-9G) soTel 23TUH
66%° 119" 681°1 ¢08° - (ET6 6€%0° (8102 ¥OT1°1 8CC'C | 10" JtT6 (9L-9S) SOTEH
06L° |g8I€” 606 ° 68¢° - |8LTT T€00°(056°C GLg* 85T | wT© ISLTY (66-12) soTel 231Uy
8L6° |8T0°-| LL8° [A 74 - {90€T 8800° {€29°'T eve” €1¢°¢ | €T 90¢€T ($5-12) so1=R
£66° |£6S° 909" 09€°0 - |68LT S000° | LLy ¢ 086" L10°C | %T° |68LT (7L~T1) so1ER

sdnoay (G86T) 1 32 uelaey

d 3 |xoxaj p3g| 3FIo0D q u d 3 j101ay pig| FIeop 3 u SNOISSHUOTE TJLROTHMNA

o

™~

s231g ao3j peojsnlpy . 52118 0] pajsnlpeup !

21n8s21d pooly OIL0ISEIQ
so1aeumwmg uoissvidey pue SIUSTITFIS0) (qd)ul~-dg jo uostaedumoy

1 F19Y1




€v921v0 H3ALl £1:94914d N
. g a
‘gasdTrUR 9 nM
peisnlpe~ajis ur pesseaddns st 3jdesaejut ueys Suipealsiw 2ae o3eyoed Buyandwoo poTISTIIBYS gYg UL SITIRUWNS NM THION 2 MW
v g <
¢ =) —
0L0° [ST18°T 21°C . 486°¢ - |€ss T000° | 8L°¢€ €€6°1 cIeL | 0T |€6¢S (65-0%) S@1BH 2ITUM a mm
dno1y (G86T) 18 32 STAINd |
“
0L6° [LEO” 90t ‘T 980° - {1001 gesse " {YC6” £60°C L68°T | %1 11001 (#L-9¢) saqpudy ’
£ce” |066°— [A TR 6% 1—-| - |S8EI hSEYT 108L "~ TET'T €88°— | 9T |S8ET (66-17) sarewdy
QST |¥T¥°I-] L96° LLE*T—-y — 11T6C €EGY | 06L° - ¢98° 9%9°~ | 9¢° |1762 (L-21) s8Temady
780" J0EL"1 00€°¢C 086°¢€ - |eT8 £€900° 10%L°T °80°7 S0L°G | LOo® |€z8 (#L-9G) seTEH |1TUH
€70° |6T0°C 690°¢ 681°% - |S16 S%00 " |6%8°C 6“1 625°S | LO® |GT6 (%L-9S) S91BR
9€L” (796" £0E°T 9¢C°1 - 1&L1l LS00 169L°C YA 8y E | 8T |GLTT (65-12) s°TE{ ®ITUM
89¢° |T06° 092°1 9¢1°1 - 1L0ET 6900° [01L°C %02°1 LS2°¢ | L1° |LO€T (66-17) so1EN
612" [0£2°1 968" €011 - %6l 1200° ;1080°€ 658° 059°C | %T° |%6.lZ (¥L-T1) S9lER

sdnoan (C86T1) T¢ 3@ uwiieH
SNOTSSHYHFY (AATHOTAM

2T1° J16S°1 1¢2°¢ 19%°¢ i £ %1 8T00° | %1'¢ 666°1 TL2°9 | 81" |€SS (6G-0%) s°TeX 23TUY

dnoas (G861) 1¢ 3° ®DIITd

89%* jLGL’ (444 TO0L'T - JL00T GGGE" |¥T6” €60°¢ L68°T | #1° 11001 (#7L~-9G) soirwag
92¢" |e1T° 1~y TLT'1 THeTI-] - {68€T 8295|609~ oyv1°1 #69°~ | 87" [68¢€1 (66-17) sotewdy
1€9° |08%°~ 6%0°1 G0s - - |1T6T T1€8° €127 A%y 661" 6€° |1T62C (¥L-TT1) soteWey
80" |0€EL"T 00g°T 086°¢€ - |€T8 €ST0" | TER T 174 A G91°¢ | 90° |£T8 (%L-9G) SOTEW 23TuM
#90° {868°1T #01°¢2 806°€ - |616 6L00° {€99°T 09671 612°S | 90" 6716 (%£-96) s9TBH
€LE" {168° (AN s02°1 - |SLTT £EL00°|S%6°T L6Z°1 128°€ | BT" |GLIY (SS-1Z) SOTBH 23TuM
. 01%" |Se8” et 180°1 - JL0ET 9%00° 10%8°2 56T°1 096°€ | LT™ 1L0¢1 (65-T2) so1BR
. g9%0° 1966°1 GL6® A/ ~ {76LT 000" {089°¢ £€6° YeW t | €T |Y6LT (%L-TT) s91ER

. sdnoxd ($861) 1t 32 upjiey

-5

=
[0
4

d 3 a011y pasg J3?0) > aoxxy p3g| FI¥e0d -8 u SNOTISSIYOHY QIIHOTAMNA

§231§ 103 peisnipy sa31g 103 peasnipeup

2ansso1d pooig 2T11038Lg
soTaBUWMNG U0TsssaBoy puer 83USTOIIIe0H (qdE)ui-dg JO uostaedwo)

¢ 919VL




