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CASAC LEAD MEETING
Attached are copies of

1. The CASAC Lead Subcommittee membership list. Member
attendance at the May 13-15 meeting on the Criteria Document
and Staff Paper is shown by my handwritten notes.

2. The Agenda of the May 13-15 meeting. The only significant
departure from the Agenda was that Mort Lippmann summarized
the Criteria Document review after completion of the
discussion early Tuesday afternoon. In essence, CASAC
provisionally closed on the Criteria Document contingent on
some corrections and revisions. Of key interest to us is
that EPA committed to issuance of an Addendum revising the
treatment of the BPb-BP relationship and risk assessment
issues introduced in the Corrigenda. Du Pont's input at the
CASAC meeting was decisive in forestalling CASAC acceptance
of the Corrigenda. In accordance with the Notice and Comment
rulemaking procedure, EPA will offer the Addendum for public
comment before the fall CASAC meeting, which will be held
sometime after October 1, 1985.

3. The charts/handout used by Joel Schwartz for his presentation
on "“"Evidence for a Blood Lead - Blood Pressure Relationship."
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U.S. Environmental Protection Agency
. Science Advisory Board
Clean Air Scientific Advisory Committee (CASAC)

Subcommittee on Lead

Rosslyn Westpark Hotel
1900 North Fort Myer Drive
Rossyln, Virginia
Open Meeting — May 13-15, 1985

AGENDA

Monday - May 13

9:00 a.m. Welcome and Opening Remarks Dr. Lippmann

~

9:15 Introduction and Overvieﬁ'of the Air Dr. Grant
Quality Criteria Document for Lead Dr. Weil
9:30 CASAC Review of Volume II of the Criteria

Document (Chapters 2-8)
¢ Chapter 2 - Introduction

o Chapter 3 ~ Chemical and Physical
Properties

o Chapter 4 ~ Sampling and Analytical
Methods for Environmental Lead

e Chapter 5 ~ Sources and Emissions
e Chapter 6 - Transport and Transformation

¢ Chapter 7 - Environmental Concentrations
and Potential Pathways to Human Exposure

e Chapter 8 - Effects of Lead on Ecosystems

10:45 Break

%

11:00 CASAC Review of Volume III of the Criteria
Document (Chapters 9-11)
e Chapter 9 - Quantitative Evaluation of Lead
and Biochemical Indices of Lead Exposure
in Physiological Media

¢ Chapter 10 — Metabolism of Lead

TEH 0350106
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¢ Chapter 11 - Assessment of Lead Exposures
and Absorption in Human Population

12:15 pem. Lunch

1:15 Evidence for a Blood Lead -~ Blood Pressure Dr. Schwartz
Relationship Dr. Landis
1:40 Blood Lead and Stature Dr. Schwartz
2:00 Statements from the Public
QE e Dr. John Pierrard - du Pont Corporation
Gi- e Dr. Jerome Cole - International Lead

Zinc Research Organization (ILZRO)
Dr. Robert Putnam ~ ILZRO

¢ Dr, Peter Gartside - University of
Cincinnati Medical Center

e @

¢ —Dr.Edward McCabe = University of Wisconsin

Medieal -Seheol-
2:45 Break
3:00 CASAC Review of Volume IV of the Criteria
Document

¢ Chapter 12 - Biological Effects ¢of Lead
Exposure

5:30 Recess

Tuesday - May 14

-

8:30 a.m. CASAC Review of Volume IV of the Criteria
Document

» Chapter 13 ~ Evaluation of Human Health
Risk Assoclated with Exposure to Lead
and its Compounds
10:00 Break

10:15 CASAC Review of Volume IV of the Criteria
Document (Chapter 13) - Continued

TEH 0350107
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11:15

12:00 p.m.

2:45

3:00

3:15

CASAC Review
Document

e Chapter 1 — Executive Summary and Conclusions

Lunch

_3_

of Volume I of the Criteria

Wrap—up of the Criteria Document

Lead in the Drinking Water Program

Introduction
for Lead

Break

Modeling the
Distribution
CASAC Review

Recess

CASAC Diuner

Wednesday — May 16

8:30 a.m.

9:30

10:00

10:15

11:15

12:00 p.m.

CASAC Review

and Overview of the Staff Paper

Tail of the Blood Lead

of the Staff Paper for Lead

- Location to be Announced

of the Staff Paper - Continued

Wrap—up of the Staff Paper

Break

Results of Expert Elicitation Project on the

Effects of

Lead Exposure on Hemoglobin Levels

Chairman's Summary of the CASAC Review of the
Air Quality Criteria Document for Lead and
the Staff Paper for Lead

Adjourn

Dr. Cotruvo

Mr. Jordan
Mr. Cohen
Mr. Haines

Dr. Schwartz

Dr. Whitfield
Dr. Wallsten

Dr, Lippmann
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CHARTS /HANBECT G3ed DY
T SchwaRTZ CAS A LEAD

Commirer MegTING AsLingTON VAL
s/i3jes

EVIDENCE FOR A BLOOD LEAD BLOOD PRESSURE RELATIONSHIF
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VICTERY ET AL.

IANNACONE ET AL.
CARMIGNANI ET AL.

PERRY AND ERLANGER
KOPP

REVIS ET AL.

WEBE ET AL.

PICCININI ET AL.

FAVALLI ET AL.

FILO ET AL.

POUNDS
ROSEN
GOLDSTEIN

EXPERIMENTAL EVIDENCE
IN VIVO

LEAD CAUSES BLOOD PRESSURE INCREASES IN
RATS

LEAD CAUSES BLOOD PRESSURE INCREASES IN

RATS, INCREASED REACTIVITY TO ALPHA ADRENERGIC
STIMULATION

LEAD CAUSES BLOOD PRESSURE INCREASES IN
RATS, INCREASED REACTIVITY TO ALPAH ADRENERGIC
STIMULATION

LEAD CAUSES BLOOD PRESSURE INCREASES 1IN
RAIS

LEAD CAUSES BLOOD PRESSURE INCREASES IN
RATS

LEAD CAUSES BLOOD PRESSURE INCREASES IN
PIGEONS

IN VITRO

HELICAL STRIPS OF LEAD EXPOSED TAIL
ARTERIES HAVE INCREASED REACTIVITY
TO ALPHA ADRENERGIC STIMULATION IN VITRO

LEAD ADDED TO MEDIA CAUSES CONSTRICTION
OF WHOLE ARTERIES FROM UNEXPOSED RATS
INCREASED INTRACELLULAR CALCIUM STORES AND
INCREASED SENSITIVITY TO EXTRACELLULAR
CALCIUM

SMOOTH MUSCLE TONE IS A FUNCTION OF
INTRACELLULAR CALCIUM

LEAD ALSO INCREASES INTRACELLULAR

CALCIUM IN HEPATOCYTES, OSTEOCLASTS
AND NEURONS

TEH 0350110
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. EPIDEMIOLOGICAL EVIDENCE

NON-OCCUPATIONAL STUDIES

BEEVERS ET AL,
MORERU ET AL.
KROMHOUT ET AL,
BATUMAN ET AL,
RHERA ET AL.
POCOCK ET AL,
HARLAN ET AL,
PIRKLE ET AL.

ALL REPORT A STATISTICALLY SIGNIFICANT
ASSOCIATION

OCCUPATIONAL STUDIES

SFLIT ABCUT EVENLY, BUT ARE CONFOUNDED BY METHODOLOGICAL ZROBLEMS

-~ IGNORE HEALTHY WORKER EFFECT
{E.G. COOCPER)

— INADAQUATE EXPOSURE MEASURE
(E.G. CRAMER AND DAHLBERSG) .

— INADAQUATE STATISTICS
(E.G. RAMIREZ-CERVANTES)

TEH 0350111

DUP050298740




ANALYSIZS OF NHANEZ

WE FIRST LOCKED AT ALL MALES
(HARLAN ET AL.)

THEN EXAMINED THE AGE GROUF THAT MINIMIZED

COLLINEARITY WITH AGE

MCDELS FOE ALL
ROUFS

WE WILL FIRST PREZENT
SUB

MEN, THEN DISCUSE G

METHOLCLOGY WAS TO CONZIDER MANY POSZIELE

CONFOUNDING VARIAELEZ

FIND THE MOLDEL WHICH MAXIMIZES R-3SCQUARES
FOR ANY MODEL ZIZE

PICK LARGEST SIGNIFICANT MOIEL

ALMOST EQUIVALENT TO ALL POSZIBLE REGRESIIONS

‘DUP050298741




Table 1

VARIABLES INCLUTDED IN THE STEPWISE REGRESSION ANALYSIS

[ TSP

1. DIETARY VARIAELES

Dietary Sodium = Salt shaker sodium

Dietary sodium;salt shaker sodium dietary potassium=
dietary scdium-potassium ratio dietary calcium=
dietary phosphoruss dietary protein%
dietary fat» dietary carbohydrates»
dietary chcolesterol* saturated fatty acids+

dietary oleic acid» dietary lincleic acid=

dietary iron=* dietary vitamin A=
Sietary vitamin C= dietary thiamines-~
dietary ribsflavin= dietary riboflavin«
dietary niacin= tctal distary gramss

total dietary calcoriesw»

II. ESEFUM BIOCHEMISTFIEZ

serum vitamin c% serum ircn*
serum transferrin saturation serum zZinc*
serum copperx serum albumin=
hemoglobin* red cell count

serum creatinine»
III. PERSONAL HISTORY VARIABLES

ethancol consumption/weegk* cigarettes smoked/day
cigar or pipe smoking tricep skinfcld

Bubscapular skinfold recreaticnal exercise

TEH 0350113
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werbh-related evsreoise
farmily history of hypertensi:zn
brdy masz index

age squared

IV, DEMOGFRATHIC VAERIAELES
family inccome
regicn ¢f the country

degree cf urtanizaticr
educsaticnal level

¥ lczg and sgquare transf:rm alsc

includ=3

recent weight los=ss
Kidney dissas=2

age

rpoverty indsx
seascn of the vear

residsncs inside
central city

TEH 0350114
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TABLE 1I

SYSTOLIC BLOOD FPRESSURE
ALL MEN OVER 20

EFFECT F VALUE P VALUE
AGEYRE 12.5¢ 0.0012
AGESQUAFED .77 0.0000
BODY MAZZS INDEX 75,77 0.0000
LOGZINT 7.42 0.0.104
ALEUMIN STURERED 4% ¢ 0.035%2
CRLZIUM €.7€ 0,014¢C
FRMILY HIZTORY 3C.7:3 C.2oCsoC
LOG(FRT) 4.73 O0.C3E:
LOG({ELDSD LERL) 1Cc.1¢ 0.c0c0:z2
DIAZTCLIC ELCOD PRESSURE
ALL MEN OVEF 20
AGE €s.7 C.C3CO
2GE SQUARFEL €3.€7 0.00380
‘BODY MASS INDEX £8.94 0.0000
LOG(ZIND) 17.50 0. 0002
LOG(VITAMIN C) 15.48 C.0004
ALEUMIN SQUAREL 44.21 0.00Q00
CIGARETTES €.89 0.0132
CALCIUM 4.7¢€ 0.C3€%
DIET VITAMIN C 10.43 0.0028
ZINC 12.78 0.0011
HEMOGLOEIN 138,17 0.,0001
SUBSCAFULAR SKINFOLD 7.€5 0.0024
FAMILY HISTORY 12.28 0.0014
RACE 12.28 0.0014
LOG(BLOOD LEAD) 7.92 0.00€&3

TEH 03507145
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(mm Hg)

ADJUSTED SYSTOLIC BLOOD PRESSURE

140 |

136 |

130 |

126 |

120 |-

1

[ ' 2 1 1

/ £
rr

6 10 14 18 22 26 30 34 38
ADJUSTED BLOOD LEAD LEVELS (MICROGRAMS/DECILITER)
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Regression Results:

EFFECT

AGE

AGE SQUAERED
BODY MASS INDEX
LOG(ZINC)
ALBUMIN SQUARREL
CALCIUM

FAMILY HISTORY
COFFEE

HEIGHT
LOG(EBLODT LEARD)

AGE

AGE SQUARED
BODY MASS 'INDEX
LOG(ZINC)

LOG( SERUM VIT C)

ALBUMIN SQUARED

LOG({SERUM CHOLESTEROL)

CIGARETTES
CALCIUM

DIET VITAMIN C
ZINC
HEMOGLOBIM
TRICEP SKINFOLD
FAMILY HISTORY
COFFEE

HEIGHT

RACE

LOG(BLOOD LEAD)

T

Including Height and Coffee as

ABLE III

SYSTOLIC BLOOD PRESSURE

i
F VALU

8.11
2t€.51
273.09
S8.55
4C.328

e =2

e

37.47
11.23
8.21

11.22

MEN OVER 20

E P VALUE

C.
.Qoco
.0000
.0041
. 0000
L0251
.QQoce
.0Q1se
. 0042
.ctz1

COO0O0000D00

007¢&

DIASTOLIC ELOCD PERESSURE

ALL

Sa.€8
42.15
78,42
15.88
8.51
34.7¢0
5.12
5.5z
5.58
€.€1
11.€1
18.32
4.80
36.71
5.32
22.2¢
11.€0
7.8¢€

MEN OVER 20

00000000 ODOOOO0OOOO

.00CD
.COCC
.0000
. 0004
.00€4
. 0000
.03035
.0esz
.0244
.0150
.0018
. 00012
.035%
. 0000
L0277
. 0000
.0018
.0081

Variables

TEH 0350117
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Regression results: Including Height,

Medication as Variables,

TAELE IV

Coffee,

SYSTOLIC BLOOD PRESSURE

ALL MEN OVER 20

EFFECT F VALUE P VALUE
AGE 8.11 0.007¢
AGE SQUAFED 2E.SS 0.0000
BODY MAS= INDEX 3C2.14 0.0000
LOG(ZINC) 10.39 0.00cz%2
ALBUMIN SQUAERET 3¢.13 0.0000
CALCIUM S.22 0.0291
FAMILY HISTORY 2€.2% 0.,00C¢C
COFFEE 1.0 0.0005
HEIGHT g.4¢ 0.00cc
HYPERTEKRESIVE MEDICATION 42,29 0.0000C
LOG(BLOOD LEAL) 13.8¢% 0.000¢8
DIASTOLIC EBELOOD PRESSURE
ALL MEN OVEFR 20O
AGE 82.2 0.0C00
AGE SQUARED 59.353 ¢.0000
BODY MASS INDEX 74.84 0.0C00
LOG(ZING) 17.49 0,000z
ALBUMIN 40,38 0,0000
DIET VITAMIN C 8,83 0.0037
CIGARETTES 4.3¢€ 0.0331
CALCIUM 4.91 0.0338
ZINC 12.28 00,0014
HEMOGLCEIN 19,72 0.0001
TRICEP SKINFOLD 4,99 0.032¢
FAMILY HISTORY 29.28 0.0000
COFFEE 6.57 0.0133
HEIGHT 1€.92 0.0003
HYFPERTENSIVE MEDICATION 41,45 0.0000
RACE 9.45 0.0042
LOG(SERUM VIT ) 13,65 0.0008
LOG(BLOOD LEAD) 9.69 0.0039

and Hypertensive

DUP050298747




T

ABLE V

Regression Results Excluding Men on Hypertensive Medication

EFFECT

AGE
AGE SQUAFRED
BODY MASS INDEX
LOG(ZINC)
ALBUMIN SQUAFRED
CALCIUM

FAMILY HISTORY
COFFEE

HEIGHT
LOG(BELOOD LEAD)

AGE

AGE SQUAFED
BOLY MAZSI INIDEX
LOG(ZINC)
LOG(SERUM VIT C)
ALEUMIN SQUAFETL

SYSTOLIC BLOOD PRESSURE
ALL MEN OVER 20

F VALUE

6.5¢6
23,82
255.30
13.1¢€
43.98
S.79
29.20
12,01
8.43
12.05

DIASTOLIC BLOODR FRZSSUFE

LL MEN

47.17
32.27
2€Z.0¢c
8.91
9.30
ZB.36

LOG{SEFUM CHOLEZTEROL) 7.28

CIGAFETTES
DIET VITAMIN C
ZINC
HEMOGLOBIN
FAMILY HISTORY
COFFEE

HEIGHT
LCG(BLOOD LEAD)

S.5€
6.41
€.48
15.15
24 .64
7.14
22.34
11.53

CVEER 20

P VALUE

©0.0153
0.,0000

. 0000
. 0000
.0000
.003¢6
.004¢
.C000
.0110
0.0247
0.01€5
0.01€0
0.0C05
0.0000
0.0118
0.00C0
0.0018

OO0OO0O0000

T
E”f 0350119
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RECAUSE LEAD LEVEL3 FELL OVER THE FOUR YEARS
WE TOOK STEPS TO ASSURE LEAD WAS NOT PICKING
UP THE EFFECT OF ANOTHER VARIABLE BY

1. INCLUDING A LARGE SET OF VARIAELEZ
INCLUDING ALL MAJCOR PREDICTORS TF ELOOD
PRESSURE 30 THE CHANGE C&N BE PEOPERLY
ATTRIBUTED.

2. RUNNING THE STEPWISE REGRESSIONS WITH EVEERY
VARIABLE EXCEPT LEAL, FINDING THZ BEZT
MODEL, AND REINSERTING LEAD, LEAD WAS
STILL SIGNIFICANT (P < 0.01),

3. TESTING AN INTERACTION TERM BETWEEN LEZD
AND THE FIRST TWO YEARS OF THE SURVEY.
SINCE LEAD LEVELS FELL MUCH FASTER IN THE
SECOND TWO YEAERS BECAUSE OF THE <CHANSGE IN
EPA'S GAZOLINE LEAD RULE, IF LEAZ WAZ ONLY
PICKING UP THE EFFECT OF ANOTHER VARIABLE
THEIR COREELATICN SHOULD HAVE BEZN
DIFFERENT IN THE TWO INTERVALS,

THE INTERACTION TERMS WERE INSICGNIFICANT

P

1§

.75 SYSTOLIC

F

.79 DIASTOLIC

T

S - . . DUPG50268749




AGE SUBGROUPZS

BECAUSE BOTH LEAD AND BLOOD PRESSUFZ ARE
NOISY MEASURES, STATISTICAL POWER IS AN
IMPORTANT CONCERN,

PIRKLE ET AL. LOOKED AT THE AGE SUEBSGROUP
THAT MINIMIZED THE COLLINEARITY BETAHEEN AGE
AND LEAD. 1ERD WNA3 HIGHLY SIGNIFIZANT IN
THE 40-53 YEAR AGEGROUP.

WE USED INTEFACTION TERMS BETWEEN LEAD AHND
AGE TO TEST WHETHER THE RELATIONSHIF WAS

DIFFERENT FCR 20-45 YEAR OLD MEN THAN FOR 4¢-—
74 YEAR OLD MEN AND THEY WERE INSIGNIFICANT,

WEZ ALSC RERAN QUR STEPWISE REGRESZIIN
BCTH AGE GECUPS, AND LEAD WAS STATIST
SIGNIFICANT IN BQOTH OF THEM.

FOR
CALLY

-
&
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Regresz:on Resulte:

EFFECT -

AGE

AGE SQUARED
BODY MA3S INDEX
CALCIUM SQUARED

TAELE €

Y age group

DIASTOLIC BLOOD PR
MEN 20-45

F VALUE

2.16

0.80
137.32
5.74

SEFUM CHOLESTEROL SQUARELE. S0

ALBUMIN SQUAFED
LOG(ZINTD)

FAMILY RISTORY
LOG(ESEFTM VIT )
DIET VIT C
CIGAFETTES

HEMOGLZEIN

TRAKZFEFFIN SATUER

HEIGHT
LOG(ELDID LERD)

AGE

AGE SQUREED
BODY MAZS INDEX
CIGARETTES
ALEUMIN
HEMOGLCEIN
TRICEP SKINFOLD
FAMILY HISTORY
COFFEE
LOG(BLOCD LEAD)

15.42
S5.42

.

LRI FUN o ]
w o

.
(R et BT T8 AL
T WY e an ¢y NN

fau

Ll R IR Y B

- Q>

AGE 4E-~-74

> - o
™o

NNUNO b0
o

.

SOOI d Wb W
NVNoNbOUSMOM

ESZURE

P VALUE

0.1517
. 3510
. 0000
.02CE
.0131
.0004
.0Z€E4
.0012
ooc¢e
. 004¢
.0117
0240
.G3%s
0G0

~e -~
ol

.

NOOO0OO0ODOCOCOOODOOVO

.05€E4
039€
.C0CD
03€4
.020%
. 0259
.018¢
. 0042
0.0070
0.0z

.

.

[oRoNeNeNoNoNeN ]
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DUP050298751




DR GARTSIDE'S COMMENTS FOR THE ETEYIL
CORFORATION

DID NCT USE BLOOD PRESSUFE AS THE ZEPENDENT
VARIAZBLE

DID NCT DROP VARIARLEZ CNE AT A TIMEZI IN
BACKWARDS ELIMINATION :

USED DATE OF EXAMINATION AS A VARIAZLE

AP on DUNY o}

SINCE WNE INCLUDED VAKIABLES FOR ALL CF THE

KNOWN CCORRELATES OF BLOOD PEESSURE IN OUR X
MODEL DATE OF EXAMINATION IS NOT NEZIZED TO Qf \
PICK UP THE EFFECT OF AN OMMITTED VARIABLE, Y
BUT IS HIGHLY CORRELATED WITH BLOCZ LEAD, Xﬁ
ARTIFICIALLY REDUCING ITS SIGNIFICANCE.

BUT WHEN GARTSIDE'S MODEL IS RE~ESTIMATED
USING BLOOD FRESZURE AS THE DEPENLZEINT
VARIABLE,

LEAD IS SIGNIFICANT

DATE IS INSIGNIFICANT

LEAD ALSO MAINTAINS ITS SIGNIFICANCEI WHEN
DATE IS ADDED TO OUR MODELS

eV
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TAELE VII

regressicn with Gartside variables

DIASTOLIC BLOOD PRESSURE
WITH ALL GARTSIDE VARIAELES

EFFECT F VALUE P VALUE
AGE 10,43 0.00z9
RACE .54 0.1211
POVERTY INDEX 0.02 0.8377
DEGREE OF UEBAN, 0.19 C.EE42
REGION OF COUNTRY 0.32 0.5780
DARTE 2.¢t¢€ 0.1129
RECREATIONAL EXERCISE 4.98 0.0328
SODIUMm 0.20 0.€659%94
HEIGHT €.54 0.01E5
BODY MASS INDEX 201,74 0.0000
LOG{BLOOD LEAL) 7.50 0.0100

AFTEF STEFAISE BACKWARDS ELIMINATION

&GE 8.2 C.0CEq

RECREATIONARL EXEFZIZE E.CZ 0.0197
HEIGHT 7.73 0.0030
BODY MASS INDEX 187.11 0.0000
LOG(BLOOCDR LEAD) 11,85 0.001¢

0350124
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REGRESSION RESULTS

EFFECT

AGE

AGE SQUAFED
BODY MASS INDEX
LOG({ZINC)
ALBUMIN SQUARED
LOG(FAT)
CALCIUM

FAMILY HISTORY
DATE

LOG(BLOOD LEAD)

AGE

AGE SCUARED
BODY MARSS INIEX
LOG(ZINC)
LOG(SERUM VIT C)
ALBUMIN SQUARED
CIGARETTES
CALCIUM

DIET VIT C

ZINC

HEMOGLOBIN

SUBECAPULAR SKINFOLD

FAMILY HISTORY
RACE
DATE
LOG(BLOOD LEAD)

TAELE VIII

WITH DATE INCLUDEL

SYSTOLIC BLOOD PRESSURE
ALL MEN OVER 20

F VALUE
12.20
32.28
280,83
8.80
51.39
4.32
€.75
33,33
S.4¢8
€.88

DIASTOLIC BLOOD PPESSURE

89.29
€5.39
754.21
17.15
13.93
48.14
€.31

4,88

16.24
12.01
1€,.95
11.11
39.44
11.29
£.04

4.3%

oY oNoNoNoNoNeNaly ]

[eNoNeNoNoRoRaololoNaololoRoNolaNa

VALUE

.0014
. 0000
.0000
. 005¢
. 0000
. 0458
.0140
.0000

. 0000
.G0CO
.0000
.o6ee
.0007
.0000
0172
.0345
.0031
.0015
.0003
.0c622
.0000
.0021
.013¢€
.0451

Tg,
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DR. GARTSIDE'S LETTER TO THE AMERICAN
JOURNAL OF EPIDEMIOLOGY

-~ NEW MODEL

-~ RESTRICTED TO 21-€5 YEAR AGE GRCUP
~ RESTRICTEL TO WHITES

CLAIMED THAT LEAD WAS NOT SIGNIFICANT

BUT QVER THE FULL 21-65 YERR AGEGROUP
USING GARTSIDE'S MODEL

~ LEAD IS SIGNIFICANT FOR BOTH SYSTOLIC AND

BIASTOLIC BLCOD PRESSURE WITHOUT DATE IN
THE MODEL

~ LEAD IS SIGNIFICANT FOR BOTH SYSTCLIC AND

DIASTOLIC BLOOD PRESURE EVEN WHEN DATE IS IN
THE MODEL

DR GARTSIDE CAN ONLY MAKE LEAD INSIGNIFICANT

BY SUBDIVIDING HIS AGE GROUP AND INCLUDING
DATE

WE TESTED WHETHER LEAD HAD A DIFFERENT
RELATIONSHIP TO BLOOD PRESSURE IN HIS TWO AGE
GROUPS BY USING AN INTERACTION TERM. IT WAS
HIGHLY INSIGNIFICANT

P
P

.85 SYSTOLIC
.58 DIASTOLIC

INDICATING THE SIGNIFICANT RELATIONSHIP IN
HIS MODEL DID NOT DIFFER BY AGE GROUP

T
En 0350126
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£

TARELE IX

REGRESSION ON AGES Z1-E5 WITH GARTSIDE VARIABLES

EFFECT
AGE
BODY MASS INDEY

HYPERETENSIVE MED.

HEIGHT
COFFEE
LOG(BLOOD LE&AD)

AGE

BODY MAST INDEX
HYPEFTENS. MED,
HEIGHT

COFFEE
LOG(BLOOD LEALD)

REGRESSION WITH

AGE

BODY MASS INDEX
RYPERTEN. MED,
HEIGHT

COFFEE

DATE

LOG(BLOOD LEAD)

AGE

BODY MASS INDEX
RYPERTEN. MED.
HEIGHT

COFFEE

DATE

LOG(BLOOD LEAD)

P

0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
C.

DIASTOLIC BLOOD PRESSURE

VALUE
0001
0001
0co1
0032
1315
0004

SYSTOLIC BLOOD PRESSURE

0001
0001
00C1
007E
0001
01z3

TRELE X

GARTZSIDE VAFIABLES INCLUDING DATE 21-6%

0000000

[eReloRoNoNoNe

DIASTOLIC BLOOD PRESSURE

.00C0
. 0000
. 0000
.004¢€
.13504
.0204
. 0025

SYSTOLIC BLOOD PRE3SSURE

. 0000
. 0000
. 0000
. 0085
. 0001
.083¢8
. 0307

TEH 0350127
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DR GARTSIDE'S LATEST ANALYIIS

- USES 20 YEAR AGE GROUPS, LIMITING SAMPLE
S1ZE

— STILL USES DATE OF EXAMINATION

- CREATES 25 AGE SUBGROUPS, 21-40, z2z-41%,
ETC. SPANNING 21-65

— USES A FEW NEW VARIABLES

~FINDS LEAD IS NOT SIGNIFICANT

TO DEMONSTRATE THAT THIS IS MERELY AN

ARTIFACT OF HIS SIMULTANEQOUSLY REDUCING SAMFLE
SIZE BY LOOKING AT SMALL AGE SUBGROUFS AND
INCLUDING A HIGHLY COLLINEAR VARIABLE, WE HAVE
DONE THREE ANALYSES

WE RERAN HIS MODEL FOR THE FULL AGE RANGE 21~
£5 AND LEAD WAS SIGNIFICANT

WE RERAN HIS MODEL USING HIS ENTIRE 21-£5 AGE
GROUP AND INCLUDED INTERACTION TERM3 FOR EACH
OF HIS 25 AGE SUBGROUPS TO SEE IF LEAD HAD A
DIFFERENT RELATIONSHIP TO BLOOD PREZSURE IN
ANY ONE. NOT ONE INTERACTION TERM WAS

SIGNIFICANT EITHER WITH OR WITHOUT DATE IN THE
MODEL.,

WE REPEATED HIS ANALYSIS USING 25 AGE
SUBGRCUPS OF 30 YEARS EACH. THIS STILL TESTES
WHETHER LEAD IS SIGNIFICANT IN YOUNGER OR
OLDER SUBGROUPS, BUT ALLOWS A LARGE ENOUGH
SAMPLE SIZE TO HAVE STATISTICAL POWER,

WHEN DATE WAS NOT IN THE MODEL LEAD WAS
SIGNIFICANT IN EVERY AGE GROUP

WHEN DATE WAS IN THE MODEL, DATE WAS
INSIGNIFICANT IN EVERY SUBGROUP, AND LEAD

WAS SIGNIFICANT IN 22 OUT OF THE 25

SUBGROUPS., ELIMINATING THE INSIGNIFICANT DATE

VARIABLE RETURNS LEAD TO SIGNIFICANCE IN EVERY
AGE GROUP,

DUP050298757




LEAD INTERACTION TERMS FOR DR GARTZIDE'S zsS
AGE SUBGROUP3

AGE GROUP P VALUE WITHOUT DATE F VALUE WITH DATE
21-40 .6374 .6015
22—-41 . 69813 . 86705
23-42 - . 7925 . 7B57
24-43 . 8082 ) . 8231
25-44 . 7010 . 7351
26-45 .8873 . 8741
27-46 .4833 .4773
28-47 .2314¢€ .2828
25-48 3187 30443
30-49 4360 4101
31-30 4383 4053
3z2-51 8148 7611
33-52 . 9875 8543
34-53 £829 5341
35~-S4 1832 184F
3E~S5 oc8s 1011
37-S¢ 0978 1023
38-57 .1933 1841
39-38 4755 4280
4C-53 .4582 .4507
41-€60 .£837 .EE83
42-61 . 844¢ . 9249
43-62 . 9827 .8572
44-£3 , 8805 .9877

TEH 035013
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GARTSIDE MODEL WITH 30 YEAR AGE INTERVALS
P VALUE FOR LEAD (WITHOUT DATE)

BEFORE BACKWARDS ELIMINATION AFTER ELIMINATION

21-50

0.0134 0.0083
22-51 0.0284 0.01%59
23-52 0.0333 0.2177
24-53 0.0277 0.CLZE
2554 0.0238 0.C036
2E-85 0.0107 0.0530
27-S¢ 0,0C24 0.203%
28-57 0,0Cr2 0.2C1¢E
29-28 0.0C70 0.6013
30-33 C.003e& ¢.cc17
31-59 0.0208 0.00E3
3z2-¢1 0.0428 0,013z
33-6& 0.0334 0.0082
34-€3 0.0238 0.0081
3c-c4 0.0124 0.c0z2¢
3E6-E5S 0.0107 0.0024
37-€8 0.0084 0.0012
38-£7 C.010¢ 0.0032
39-¢68 0.01€93 0.0032
40-69 0.0135 0,003z
41-70 0.013€ 0.0148
42-71 C.04€3 0.0151
43-72 0.0533 00,0184
44-73 0.06353 0.02z9
45-74 0.0533 0.0184

TEH 0350130
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AGE

21-50
22-51
23-52
24-33
25-54
28-55
27-56
28-57
29-58
30-59
31-€60
32~-€61
33-£2
34-63
35-¢4
36-€5
37-€6
38-€7
39-€8
40-€9
41-70
42~-71
43-72
44-73

45-74

GARTSIDE MODEL WITH 30 YEAR AGE INTERVALS
P VALUE FOR LEAD AND DATE

LEAD

Q.
0.

- 0.

O o o] c o O

o o O

0459
0826

0779

. 08643

. 0185
.0116
.0037
. 0020
. Q0453
. 0131
. 0300
.0247
. 01358
. 0033
.0064
. 0090
. 0045
.0118
.0134
.0113
.0394
.0474
.0413

.0308

DATE

0.

0,

o O o

[w]

.QE7S
.07€e2

Q733

.1801
.2053
.1991
L1367
.2631
.1263
.1718
L1113
.11g2
L1323
. 1655
.1825
L2240

.2038

DUP05022876




7 B27/1 unn
OMODEL 'NUMRER 1

Q- T2 DENDMINATOR DEGREES OF FREEDOM

ODEFENDENT EFFECT
BEZDIA

TEST FOR OVERALL MODEL
OQINDEFENDENT EFFECTS

AGEYRS

EBMI

HEIGHT -
HYFERMED

COFFEE

DATE

LLi6

. 0

F  VALUE

(7}
4]
H
18

Q.85
116.25
S 07
S4.47
« 28
1.30
8.%1

OHYFOTHESIES TESTING REIULTS

OMODEL NUMEER b
o 32 DENDOMINATOR
ODEFENDENT EFFECT

EFZDIA

TEST FOR OVERALL MOREL
CINDEFENDENT EFFECTS

ABEYFRS
BMI .
HYFERMED
COFFEE
DATE
LL17

1

DEGREES OF FREEDOM

F  VALUE

.66
120,60
o8.79
S.80
Z.46
7.7=

OHYFOTHESIS TESTING RESULTS

OMCDEL NUMBER s

Q 32 DENDOMINATOR DEGREES OF FREEDOM
F  VALUE

ODEFENDENT EFFECT
BFZDIA

TEST FOR OVEFRALL MODDEL
CQINDEFENDENT EFFECTS

ABEYRS

EMI

HEIGHT -
HYFERMED
COFFEE

DATE

LLig

1

37.51

Q.02
134.673
£.55
2.96
S.86
1.95
7.34

OHYFOTHESIS TESTING RESULTS

OMODEL NUMEBRER 4

0 32 DENOMINATOR DEGREES OF FREEDOM

ODEFENDENT EFFECT
BF2DIA

TEST FOR OVERALL MODEL

F VALUE

37.76

DEGREES OF FREEDOM

[

DEGREES OF FREEDOM

[T e o

DEGREES OF FREEDOM

[

DEGREES OF FREEDOM

FROBABILITY

[ IS LTty

0. 454
O OCGO0
Q. 0B%,
Qo OO0
G.,017S

2&71

0. 0084

0,

SAS

FROB&BILITY

L0000

Q. 4241
O, D000
O, OOOO
Q0220
Q.12&8
O, 0090

n
I
u

FROBARILITY

O 0000

0.B7&6%
O, OO0
0, 1202
O, OO0
O O217
0.1718
Q. 0045

SAS

FROBABILITY

TEH 0350132

O, 0OUL
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DUPONT ANALYSIS

DUPONT HAS SUBMITTED A NEW ANALYSIS IN WHICH THEY USE A Dummy
VARIABLE FOR ALL 64 SITES OF THE NHANES II SURVEY

THIS APPROCACH TO KEEFPING BLOOD LEAD FROM CORRELATING WITH
ANYTHING WAS REJECTED EARLIER IN THE DEBATE OVER THE GASOLINE
LEAD - BLOOD LEAD RELATIONSHIP

THE POSSIBILITY OF OTHER VARIABLES SUCH AS OBESITY., EXERCISE,
DEMOGRAPHIC FACTORS ETC CHANGING AS SAMPLING SITES CHANGED HAS
ALREADY BEEN CONSIDERED BY INCLUSION OF THOSE VARIAELES IN THE
MCDEL, AND 1IN ©PARTICULAR BY LETTING THE STEPWISE EREGRES3SION
SELECT VARIABLES WITHOUT COMPETITION FROM LEAD, AND THEN TESTING
LEAD IN THOSE MODELS.

SINCE THESE CTHER FACTORS ARE WELL CONTROLLED FOR, AND DID NOT IN
FACT VARY MUCH FROM SITE TO SITE, THE SITE VARIABLES ARE

e
ESSENTIALLY DUMMY VARIABLES FOR LEAD EXPOSURE. 7
X
WITH 65 LEAD EXFOSURE VARIABLES IN A MODEL IT IS DIFFICULT FOR ¢ .~
ALL OF THEM TO MAINTAIN SIGNIFICANCE. i
TO DEMONSTRATE THAT INSIGNIFICANT DEMOGRAPHIC FACTORS ARE NOT A
RESPONSIBLE FOR LEAD'3S SIGNIFICANT RELATIONSHIP., WE PUT THEM BACK N
INTO OUR MODEL, LEAD IS SIGNIFICANT AFTER INCLUDING DEGREE OF % V.
URBANIZATION, REGIONS OF THE COUNTRY, EXERCISE, AND RESIDENCE IN P
OR OUT OF A CENTRAL CITY.
WHEN THE MEAN VALUES OF LEAD, BODY MASS INGEX, AND HEIGSHT ARE
COMPUTED FOR. THE €4 SITES., WE SEE:
MEAN BLOOD LEAD LEVELS VARY FROM 11.7 TO 22.3
MEAN BMI ONLY VARIES FROM 23.4 TO 26.9
MEAN HEIGHT ONLY VARIES FROM 1.71M TO 1.73M
' )
THEREFORE THE SITE DUMMIES ARE INDEED MAINLY REFLECTIONE OF BLOOD R
LEAD DIFFERENCES
TE
1 H 035013,
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ODEFENDENT EFFECT F  VALUE

"3 BP2DIA

KY

DEGREES OF FREEDOM

¢« TEST FOR OVERALL MODEL 50.85 24
OINDEFENDENT EFFECTS
AGEYRS B85.79 1
AGESQ 60,99 1
EMI 91.59 1
LOGZINC 17.82 1
ALEUMIN 49,19 1
DIETVITC ) B8.97 1
SMOKENUM 4,34 1
CALCIUM 5.30 1
ZINC 13,06 1
HEMOGL OK 18.38 1
TRICEFR 4.88 1
FAMHYFER 28,13 1
COFFEE 7.25 1
HE IGHT 16,16 1
HYFERMED 41,98 1
R&CT . 9,72 1
LOGVITEC 2.7 1
Lt 17.26 1
SIZE 0, 2& 1
R1 0,31 1
RrRZ . G, 0% 1
R3 .02 1
INCC - 1.27 1
RECEX. 1.29 1
1
TCTHESIS TESTING RESULTS
IZ. NUMRER 2
: 22 DENOMINATOR DEGREES OF FREEDOM
ODEFENDENT EFFECT F  VALUE DEGREES OF FREEDOM
BF2SYS
TEST FOR OVEFALL MODEL 79.38 17
SINDEFENDENT EFFECTS
AGEYRS b. 40 1
AGESQA - 22.99 1
BMI T12.57 1
LOGZINC 13.17 1
ALESH 57,05 1
CALCIUM 5,04 1
FAMHYFER 27.61 1
COFFEE 20,2 1
HEIGHT 7.78 1
HYFERMED 47,729 1
LL 19,05 1
SIZE 1,37 1
R1 0,70 1
R2 3.7 1
R Q.02 i
INCC 0.45 1
RECEX 2,20 1

INOTE- THE FROCEDURE CALCULATED THAT

? IXX
JOB 5668 XFOSASFR ENDED AT NIHCU
? XX

FROBARILITY

Q. 060G

0. QODO
O D000
Q. 000G
O, D002
Q. QOO0
O, Q0Ex
0. 0424
0.0279
QL0010
QL. Q002
GO.0744
0, 0000
Q.0112
Q.00
O, SO0
0. 0O07T8
Q.01
Ciy QIO
O &1532
0. 5791
O.770&
0.8767
O, 26T

D.2678

SAS

FROBAEILITY

O, D000

D.01EE
01 o OO0
0. 0000
O, 0010
0. OO0
G,0218
O o OO0
O, GO0
Q.00ER
Q. QOO0
Q.O001
0.2%468
Q.4098
O,0758
0.822¢
Q.35066
0.14461

6TH WAS NEEDED FOR ARFRAY STORAGE

TEH 0350134
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