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PREFACE

This report can be grouped, conceptually, with 4 other NBS Reports

under the blanket title "Pediatric Lead Paint Poisoning in the United

States—A Survey with Preliminary Estimates." Under this arrangement,

the "parts" of the study would be listed:

Part I NBS Report // 10499 "The Nature of the Lead Paint Poisoning
Hazard"

Patt II NBS Report # 10657 "Data Collection and Assimilation for

the Lead Paint Poisoning Model"

Part III NBS Report // 10653 "Effect of Data Aggregation in Modelling"

Part IV NBS Report # 10654 "A Model to Estimate the Incidence of

Lead Paint Poisoning"

Part V NBS Report # 10651 "National Estimates of Lead Based
Paint Poisoning of Children (Estimated by Standard
Metropolitan Statistical Area)"

These papers were intended as interim progress reports covering work

done up to the time of publication. Reports describing validation and

refinement of the models and outputs as well as analysis of the outputs

will be issued subsequently. A summary report encompassing revision of

the current ones and those projected above, under one cover, is anticipated.
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ABSTRACT

This report contains outputs from (unvalidated) Models to predict

the incidence of pediatric lead poisoning in the United States. Estimates

of the children at risk, the children with elevated blood lead levels

(40 pg lead/100 ml whole blood), and the immediately hazardous housing

are given for each SMSA (Standard Metropolitan Statistical Area) in the

United States. In addition to estimates based on the 40 pg /lOO ml

cut off level, estimates are calculated based on cutoffs at 50, 60, or

70. Finally, the report includes blood lead level distributions for

several cities for which data are available.

i



a

:j iio t “ -^ f' it!

Ui-fl Vj »&l>i9 ' .11? 0,fi

“ . . .

. ' • ~'^1
bdJir bejiftVi^k 1-t» ‘*i|HP§i .i;j J€> niibU/la ^4

fcf1?i}14i*l^ V i’-

• ..
' ^' ..4^

ni v»33A /Vij bts^*:- 1^ >
'•../

r, ^ toI «ft^i|f >3g^

,
litV’:,i >^0 JU»^

J/n 0< rV .in|3^ 4'f > tt l j^j^/i©rji..l ;. u

!ii- igffli

^
^ov7

tol efiol^rn ^ rev-.| -tut trlr,\<s Itctq^i • *fi
, .0\

:

'V‘ f 'j*

I » ;
-,

v-'>^
fij,. JLf



NATIONAL ESTIMATES OF LEAD BASED PAINT POISONING OF CHILDREN
(ESTIMATED BY STANDARD METROPOLITAN STATISTICAL AREA)

This report is devoted to the presentation of estimated by models

described in NBS Report #10654, "A Model to Estimate the Incidence of

Lead Paint Poisoning,” of tVie number of children with "lead poisoning”

in 241 metropolitan areas throughout the country. More precisely, it

contains an estimate from each of several models of the number of children

up to 6 years old in each ,SMSA, who have blood lead levels exceeding 40

raicrograms per 100 milliliters of whole body blood. "National” totals

were calculated by summing over the SMSA' s and not derived independently.

The reader is cautioned against drawing conclusions from these out-

puts without reading the report cited above, (and two companion reports

concerning the inputs, #10653: Effect of Data Aggregation in Modelling,

#10657: Data Collection and Assimilation for the Lead Paint Poisoning Model),

because it is impossible to determine confidence levels for the various

estimates in the absence of some information concerning the methods of

analysis underlying the models and the quality of the data inputs. Such

information is too voluminous to reproduce here. In brief, while we believe

the estimate to be reliable within a factor of 2, we cannot be more precise

until data become available to validate the models.

Nothing underscores the preliminary nature of the "lead poisoning"

model and model estimates quite so much as the fact that about 1/3 of

the nation's young children live outside of SMSA's. The counts of 68. 6%

' A ^Standard Metropolitan Statistical Area is, essentially, a city with a

population of at least 50,000, aggregated with its surrounding suburbs.
The Bureau of the Census uses the terms "central city" and "ring" for

these components.
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of the total population and 68.67o of the children 6 years old and under,

acquired recently from Census, are considerably lower than the upward of

807o of total population said to be living in SMSA's according to Census

press releases, (or at least the interpretation of newspaper writers),

early in 1971.

Proper estimates of EBL incidence must take into account the popu-

lation outside the SMSA’s, and at the very least, further probing into

Census data is required. Even for an off-the-cuff revision of the

national totals, the rural fraction of this residual child population

can hardly be assigned an incidence rate by any process more scientific

than divination, from available data, since there are no incidence data

available from rural areas. However, survey data available from "small

cities" (see Table 4) suggest that incidence rates in such places are

probably comparable to rates in metropolitan areas.

The precision of the estimated numbers of children with Elevated

Blood Leads (EBL) (as well as the fractions of unsound housing, which are

also estimates) should not in any case be construed as being meaningful.

The values appear in the "form in which they come out of the computer"

and we have not bothered to round them for cosmetic purposes.

Table 2 lists the symbols used in these models.

A brief descripcion of the models used for the estimate in Table 1

is as follows:

Model 1

where = .24.
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Table 2 : SYMBOLS USED IN MODELS 1 AND 2.9

^
0

’ ^
1

’

D

E

H

I

P

parameters estimated by the curve fitting process

dilapidated or deteriorating housing units

number of children with elevated blood lead levels

number of housing units

fraction of children with elevated blood lead levels

children 6 years and under

total population

8



In this model was estimated by averaging tabulated incidence rates

from preliminary data from 20 existing screening programs. These programs

have for the most part screened children living in neighborhoods with

poor housing. If one makes the assumption that the number of children

per dwelling unit is the same for poor housing as for all housing, then

u -.2914
where a^ = e

0

= .2967

a^ = .2484

Model lA

The rate, I, predicted by Model 2.9 is applied to the estimate of

children living in poor housing, in a manner similar to Model 1, that is,

the number E, of children with elevated blood lead levels (40 |-ig /lOO ml

or more) is calculated as:

In other v;ords the two models differ in that the factor I, the

"incidence rate' for high risk children" is constant for all SMSA's in

Model 1 and calculated separately for each SMSA in Model lA.

the number of children 6 years old or less who live in poor

housing

.

Model 2.9

9



NOTES ON THE HEADINGS IN TABLE 1

(1) Children 6 and under

Children less than 7 years of age in each SMSA.

(2) % Unsound Housing

Fraction (x 100) of total dwelling units in each SMSA

estimated to be unsound.

(3) Children at Risk

The product of col. 1 and col. 2/100, thus an estimate of

the number of children (6 and under) housed in unsound dwelling

units in each SMSA, under the assumption that the children are

distributed uniformly among the "quality of housing" categories.

(4) Model 1 EBL

An estimate of the children in each SMSA with elevated

blood lead levels (greater than ".39 micrograms/100 ml whole

blood"):

Column 3 multiplied by the constant rate .24

(5) Model lA EBL

Estimate as in col 4 but with a rate for each SMSA deter-

. mined by Model 2.9 replacing the constant .24.

(6) Hazardous Housing

Estimate of the number of dwelling units offering immediate

danger, calculated as the fraction of unsound housing times the

total housing.

10



The association of children at risk (by our definition), with

children in unsound housing is made, because several screening programs

have used this criterion for choosing which children to test. In the

Congressional Record of October 18, 1971, Congressman Ryan included a

paper by Vincent F. Guinee which states that "in 1970 (children) were

tested if they lived in an environment that made lead poisoning possible."

Table 3 contains a Model 1 estimate of the number of children with

blood lead levels of 40 or more jJ.g /lOO ml, 50 or more, 60 or more, and

70 or more. These are determined by using as values for in Model 1

the 1970 rates for New York City which are included as column 2 of Table 4.

The report contains, in addition to outputs from the experimental

models, a compilation in Table 4 of survey results from 26 cities identi-

fying the data source for each city and tabulating the number of children

screened and percent distributions of children screened for blood lead

levels stratified by 10 microgram intervals (i.e., < 10 |J.g /lOO ml,

10-19 \ig /lOO ml, etc.).

The Census of Housing up till 1960 divided housing into three classes:

sound, deteriorating, and dilapidated. Unsound is thus either deteri-

orating or dilapidated. Census also uses the term "substandard": unsound

or missing any plumbing facility.

11
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