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ABSTRACT

This publication is a ¢guide to help social and
health workers plan a preventive campaign agyainst lead poisoning, a
cause of mental retardation other neuroloygical hariicaps, and death
among children. The main victims are 1- to 6-year-olds living in
areas where deteriorating housing prevails. Among the causes of lead
poi..oning are: inyestion of lead-base paint, inhalation of fumes when
leaded battery casings ave burned for fuel, and ingestion of
home-grown vegetables grown in soil containing leaded lrattetry
cas \ngs., lLead poisoning associated with pica, the craving for
unnatural foods, is a chronic process requiring from 3 to 6 months of
strady lead ingestion. Even though the early symptoms are
ronspecitic~-anorexia, abdominal pain, constipation, vomiting,
ibemia--an increased avareress of the problem by physicians and other
health s4orkers can lead to early detection. Tue public is poorly
informed and even pacents of children onc2 striken are unawvare ot the
high rates of recurrence and of occurrence in siblings. Control and
prevention involve professional and public education, lejislation,
research, and improved housing. (AJ)
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lead poisoning |in children

Lead poisoning in children, vesnlting mostly from
ingestion of chips of lead-containing paint from walls and
woodwork in old, dilapidated housing, remains a unique
public health problem, Its etiology, pathogenesis, patho-
physiology, and epidemiology are known. Practical meth-
uls are avanlable for sereening, diagnosis, prevention, and
treatment. Yet cach year lead puisoning continnes to cause
the deaths of many children and mental retardation or
othier neurological handieaps in many other children.

Iealth workers should be reniinded, and the publie
informed, that lead poisoning is preventable. As is true
with many other diseases, total prevention may be difficult
to achieve, but significant reduction in the number and
severily of lead poisoning cases can be expected from a
well-planned program.

The following is an analysis of many fucets of lead
poisoning in children based on a review of the literature.
A plan of approach to this health problem is suggested.

Size of the Problem

Iead poisoning in children is not an uncommon
occurrence in the United States. Although slum areas in
large old cities appear to have by far the greatest inci-
dence, this problem is not necessarily restricted to the
poor; it has been reported in chiliren from economically
and socially advantaged homes (29).

It is difficult if not impossible to assass the true
incidence of lead poisoning in children. Obviously, in any
community where overt lead poisoning associated with
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picais reported, many unrecognized, subelinical cazes must
also exist, But while one cannot (alk in terms of incidence
rates, from the number of cases reported in several large
cities one must conclude that this health problen is quite
comnlon in many areas,

In New York City, over 500 confirmed cases of lead
poisoning in children were reported in 1964. This is exclud-
ing over 100 suspected cases that were heing observed or
investigated. OF 61,167 poisonings reported to the New
York City Poison Contrel Center belween 1953 and 1663,
3 percent or 1,704 were cases of lead poisoning (79). In Iial-
timore, during 1936-1964, there were 1,337 known cases of
lead poisoning in children {32). In Chicago, during 1959-
1961, 429 cases of lead poisoning were reported to the
voard of health. They represented 4.7 percent of the cases
of accidental poisoning reported in that period (9).

Siuce these reported cases merely represent a por-
tion of the total extent of lead poisoning, perhaps the
following survey data are a better indication of the actual
prevalence of this problem in slu areas,

In Clevelarnd, a survey was conducted among 549
childven aged 12-33 months living in aveas of old, poorly
maintained Lousing where flaking paint was frequently
found. Of these childven, 28 percent had an abnorinal
urine that might be indicative of increased exposure to
lead, and 6.4 percent fulfilled the diagnostic criteria for
lead poisoning. Of 105 children of similar socioeconomic
background living in a new liousing project, none had sig-
nificant evidence of lead poisoning (/7). In Baltimore,
among 604 children aged 7-60 months who came from a
low-income congested area where lead poisoning was
known to have oceurred, 333 had clinical or Jaboratory
evidence or a hixtory suggestive of increased exposure to
Jead. Of these 333, 148 had blood lead levels exceeding
0.03 mng./100 ml, (§). Survey of a suspected high incidence
area in Chicago disclosed that out of 500 study patients,
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7.9 percent had clinical or laboratory evidence compatible
with the diagnosis of lead poisoning (2},

Conscquences of Lead Poisoning

Mortality

In a 3-year period, 1959-1961, lead poiscning ac-
comled for 4.7 percent of 9,853 cases of accidental poison-
ing in children reported to the Chicago Board of Health,
but it was responsible for 79 percent of the total deaths
duo to accidental poisoning for the same period (7).

Between 1959 and 1963, 182 children were treated
for acute lead encephalopathy at Cook County Children's
Hospital. Over the 5-year period, despite the use of chelat-
ing agents and various techniques for reducing intra-
cranial pressure, the case fatality rate rem.inced essen-
tially nnehanged at the 25 percent level (except for one
vear when a higher fatality rate occurred, reportedly as
s result of the bitateral craniectomies employed as part of
the treatment that year) (15). In Cleveland, the mortality
rato reported for lead poisoning from 1952 throvgh 1958
was 30 percent (17). Coffin et al. recently reported a mor-
tality of 4.5 percent in a group of 22 children with lead
encephalopathy who were treated with a combination of
BAL (British anti-lewisite) and CalEDTA (ecalcinm
disodinm versenate) and measures to conirol cerebral
edemn (10).

Morbidity

For many of those who survive, the ontlook remains
grim. In Clicago, a study of 423 ehildren who were fol-
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lowed for 6 montls to 10 years after treatment for lead
poisoning revealed that 3% percent had some kind of neuro-
logical sequelae. Among the 58 children in this group who
had presented encephalopathic symptoms initially, 82 per-
cent were left with handicaps: 54 percent had recurrent
seizures, 38 percent were mentally retarded, I3 percent
had cerebral palsy, and 6 percent were found to have optic
atrophy. Some had mwultiple handicaps (36). Other se-
quelae reported in children who had lead encephalopathy
include behavior problems, inadequate interpersonal rela-
tionships and inability to compreliend the abstract {6,28).
ILead poisoning appears to be a cause of renal im-
pairment, according to extensive epidemiological surveys
conducted in Auvstralia.

Th, exact incidence of lead poisening as a cause of
mental retardation is not known, but limited surveys of
blood lead levels among mentally retarded ehildren sug-
gest that the incidence is probably not infrequent (3, 29,
57). On the other hand, it has been contended that men-
tally retarded children are more likely to hiave pica and
therefore more likely to have lead poisoning (3).

Severa) followup studies have indicated impnirment
of intellectual ability in children who had lead poisoning.
In the series of 425 children with lead poisoning reported
from Chicago by Ieslstein et al,, mental vetardation was
found to be the most frequent sequela, oceur ring in 22 per-
cent of the children. Among those who [resented synip-
toms of lead encephalopathy initially, 38 percent of the
children were fonnd to be mentally retarded nt the follow-
up study, as mentioned above (39).

Similar results have been reperted by other investi-
gators. Byers and Lard followed 20 children who hiad rela-
tively mild lead poisoning and were discharged from hos-
pitals as recovered. They found that the 1Q's of (hese
children 3 to 12 vears luter ranged from Ci-107, with a
mean of 90. All but one of these children showed unsatis-
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factory progress in school because of specitic intellectual
defect (5, 6). Jenkins and Mellins studied 32 children who
Lad severe lead poisoning (nearly all had evideace of
encephalopathy) and fonnd that G to 8 months later, their
IQ's ranged from 35-115, with a mean of 74. The majority
were severely retarded (23). Smith reported that five or
more years after lead poisoning, a group of children who
lhad lead encephalopathy had an average IQ of 80 (range
58-104), while those who had lead poisoning without en-
cephalopathy had an average 1Q of 87 (range 75-117) ; a
group of controls who had pica without lead poisoaing had
an average IQ of 98 (33).

Epidemiology of Lead Poisoning

1. “High risk” areas for lead poisoning ave almost
‘.'»"ﬂs_\'nonymous with the slums, where old, deteriorating
* “lousing prevails. In these areas, accessibility to flaking
£ baint and broken plaster, high incidence of pica, and lack
of adequate parertal supervision provide an optimum

v
('D environment for lead poisoning (20).

! 7{3 2. Children between the ages of 1 and 6 ycars =re the
C‘D main victims; those between 1 and 3 years of age comprise
" approximately 83 percent of the cases, with the highest
incidence at age 2 years (20, £8). Over 50 percent of all

"7 deaths from lead poisoning occur in 2-year-olds (7%).

Y
: S"‘IJ 3. Childhond lead poisoning is significantly velated
e to pica. In New York City it has been reported that over 30
percent of children who manifest pica have lead poison-
ing (19). Seventy to nincty percent of ¢hildven with lead
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poisoning have been found to have a history of piea (4,79,
22).

4. Symptomatic lead poisoning in children has a
definite scasonal variation. About 45 pereent of the cases
reported in New York City during 1954-1963 occurred in
the summer months of June-Septeruber (19, 23). Others
report that 80-85 percent of the cases ocenr in these
months (9). Bot lead! poisoning should not be considered
a summertime disease. More and more cases are being ve-
ported in the winter months as health workers become
increasingly aware of this problem. Some cases ocerr in
winter when leaded battery casings are burned for fuel
and the fumes are inhaled or there is prolonged contact
with he ashes (6, 35). Epidemiologic studies indicate that
lead eneephali pathy is much more frequent during the
sumrier, but asymyptomatie lead poisoning is a year-round
disease (19).

5. There is a high incidence among Negroes and
Pucrto Ricans, probably heesuse a greater proporiion of
these groups live in the so-called lead belts (20, 22).

6. There is no significant difference in incidence by
sex (20).

7. A high incidence oceurs among siblings. McLaugh-
lin reported 19 children with clinical lead poizoning from
nine families; six of the children died (27). A 30 percent
incidence among siblings has been cited by others (74).

8. There is a high recurrence rate (27, 83, 35).

9. Iead poisoning associated with pica is a chronie
process. From 3 to 6 months of fairly steady lead inges-
tion is necessary in most caces before clinical manifesta-
tionsdevelop (11, 25).
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Diagnosis and Screening

Diagnosis

Since, in its early stage, lead poisotiing is often
asympfomatic or merely manifestad by symptoms com-
monly seen in association with other discases in everyday
pediatric practice, to those unfainiliar with lead poisoning
the correct diagnosis may not even be suspected. Vague,
nonx=pecific symptoms, such as anorexia, abdominal pain,
coustipation, vomiting, anemia and irritability, are usual
in early cases. Often, parcnts do not volunteer any peiti-
nent information. A survey of 300 confirined cases of lead
poisoning revealed that 76 percent of the children had no
presenting complaints, but on specific inquiry it was found
that 58 percent of them had anorexia and 9 percent had
voniting (79). Among the 22 children with severe lead
encephalopathy studied by Coffin et al. (70) 18 had been
treated symptomatically by loeal physicians for “gastro-
enteritis” for varying periods prior to the ouset of central
nervous systemn symptoms. In addition, some had been
treated for anemia, constipation, glycosuria, gait disturh-
ances nnd sudden onset of strabismus.

A histary of Jeal ingestion, or the presence of sug-
gestive signs and symptems in a young child is very useful
in substantiating a diagnosis of lead yoisoning, but con-
firmation of the diagnosis requires the demonstration of
increased amounts of lead in blood or nrine. Blood lead
determination is widely accepted as the most. reliable and
practical method of diagnosing lead poisoning in chil-
dren, as urinary lead letermination requires a 2f-lhour
specimen, and the excretion of lead is 'nfluenced by flnid
intake, renal function and other fictors (79, 35). lead
levels in blood should lLie interpreted with caution, since
values are affecled Dy factors such as hemadocrit, inter-
current infection, coincident bone disease, or recent ad-
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ministration of chelating agents (8). Caution should be
taken to use Jead-free equipment in collecting and storing
blood samples. Laboratories may vary in accuracy; a plhy-
sician should be aware of any general tendeucy in the lab-
oratory he uses tu give high or low test results for blood
lead determinations.

Jacobziner suggested the following criteria for
making a diagnosis of lead poizoning: a blood lead level
of 0.06 mg./100 ml. or higher, and the presence of two or
more of the following signs and symptoms: gastrointes-
tinal symptoms of anorexia, vomiting, ahdominal pain, or
constipation; hematologic finding of anemia or paller;
neurologic signs of irritability, stupor, lethargy, or convul-
sions; and roenfgenologic signs of increased density of the
long bLones, or opacities representing lead flakes in the
abdomen. If a patient is asymptomatic but has a definite
history of pica and a blood lead level of 0.06 mg./100 nil,,
he iz classificd as a “possible” case of lead poisoning, and
periodie blood lei.d determinations are earried out (79},

Recently, Chisolm proposed that the “normal’
blood lead level be revised downward. According to him,
after infancy the median blood lead level is 0.027 mg./100
mi,, and the upper normal limit shou'!d be set at ¢.04 mg./
100 l. The widely used limits for normal of ¢.05 and 0.06
mg./100 ml, were based on the use of samples containing a
large proportion af young children from old viban housing
areas who may have had increased exposure to lead (8).

The so-called classical signs of lead poisoning, i.e.,
Teadd lires on bone X-1ays, radiopagque materials in the
gastrointestinal tract, basophilic stippling of erythrocytes,
and copraperplivrinuria, sre often absent, especially in
eatly cases and in children wnder 2 years, In one study,
anly 17 percent of patients with carly lead poisoning and
45 pereent of thoze wih Iate poisoning had positive or
borderline Tead lines on X-rays, In four of eight children
with lead enceplindepuathy, the Netays were nornml (37).

8
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Basophilic stippling was raported to be present ir. 60 per-
cent of childhod cases of lead poisoning by one author,
and in only 30-40 percent of cases by another (76). Sim-
ilarly, coproporphyrin 111 is sometimes absent in the nrine
of children with lead poisoning (4, 0). In one survey,
blood lzad detcrmination was positive (0.06 mg./106 nd.
or higher) in 37 percent of the suspected cases, but urinery
coproporphyrivuria of 2+ or hi; ler was present in only
5.5 percent of the J-:tients (/9). These “typical” signs are
therefore anly useful if present, and their absence does not
rule out the possibility of lead intoxication. It is cbvious
that if one were to wait for the classiral signs to appear
before making a diagnosis, many children would have
progressed to (he stage of irveversible neurological damage
while others would be diagnosed only on autopsy tables.

Many workers in this field feel strongly that treat-
ment should be begun on any child with elinical symptows
suggestive of lead Poisoning or any child with abnormaily
high blood lead levels even i. he is symptom-free. Vreat-
ment should not be delayed until a conclusive diagnosis is
available (8).

Large-scale screening methods

At present, blood lead determination appears to
Le the most reliable tes* available for screening children
for lead poisoning.

Urinary coproporphyrin determination has been
used by some heslth workers, but its value as a screening
test has been questioned by others (11, 13), While the usual
technique is relatively simple, positive results may be indic-
ative of conditions other than lead intoxication, and nega-
tive results are frequently encountered in the presence of
lead poisoning. Benson and Chisolm have devised a nrinary
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coproporphyrin test which they have found to be uni-
formly positive (8+ or 4+) in patients with whele blood
lead concentration greater than 0.10 mg. per 100 gm. (2).
The test is less useful for detecting children with lower
elevations of blood lead level.

Urinary excretion of delta aminolevulinic acid
(AT/A) is increased in lead poisoning, but tlis metabolite
appears to be a sensitive indicator of lead toxicity rather
than of carly increased lead exposure. Furthermore,
urinary ALA is related to urinary concentration and can
vary considecably within a 24-hour period. Testing of
random urine samples for this metabolite is therelore
unreliable. A simplified urinary ALA test was described
by Dovis, et al., to be a rapid and i ¢ful test for screeni. g
children for lead poisoning (13). Howevei, his results
could not be duplicated by investigation- conducted in
New York City and Clicago. In these cities, an unduly
hight percentage of false positive and false negative results
was reported with this test. The collection of urine samples
from young children who are not toilet trained but among
whoin the incidence of lead poisoning is highest also poses
a definite problem.

Hair, a continuously growing: tissue which provides
a metabolically passive and irreversible pathway for lead,
is known to concentrate more lead per unit weight than
any other tissue or body fluid, including bone, blood, snd
urire. Recently Kopito, Byers, and Shwachman studied
the lead content of hair of 16 children with confirmed diag-
nosis of chronic lead poisoning (24). With one exception
all had eithiar elevsted concentration of lead in their hair
or significantly higher values in the segments proximal
to the scalp in comparison with the distal seginents. The

10 ~ 1e
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mean Jead concentration in hair of the 16 children with
lead poisoning was 252 pg./gm., while that of 41 control
chil-lier with 24 ;g./um , & difference of hign statistical
significance. Tn eight childicn, the concentration of tead
i the proximal sepment vas L.5-3.8 times higlier than in
the distal semnent, 'Fhie pro edure requires only 10 mg. of
lLair in Sto i my, segmsents. The e ly availability of hair
asa specimen, theease with whirh it cnn be cnllected, sorted
and travsported, and the reascr ibly simple technique of
this hrocesiure ave the salient fealures v bieh favor it as
a sereening device for feud paisoning e Jiillren, Furthes
corrzboration is essentialy however, hefor» this procednre
can be accepted ns a relintde screening tost,

Twoathertest< teported to be valuable for srreening
of this condition are the determination of Huorescence of
ervihroestes  (fluore~cytes)  (35) amd ophthalmoscopic
exainntion for retinal stippling (34). These tests also
requirve furthier evaluating,

Factors Contributing to L-ad Poisoning

Although lead can be abzomled into the body via
various routes such as inhaldion and skin absorption, in
childrer lead poisoning results aluwost exclusively from
ingestion of flaking and peeling lewd-containing prints
found in old houses and nn ol furniture, Some of the most
nporiant factors which work together to perpetuate lead
peisoning i children include

Lilapidated honsing

In the Iarge, old cities, there is a marked concen-
tration of lead voiraning cases i sluti avess—the so-ca?ed
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lead belts, Here, dwellings often have several coats of paint
on walls, woodwork, and ceilings, and the base coats gen-
erally contain significant amounts of lead. Until about
1940, lead-containing paint was frequently used in interiors
as well as exteriors ot houses. The houses are usually in bad
1epair and paint peelings and loosened plaster provide a
dangerous source of lead to children with pica. Thus, de-
spite legislative effort to prohibit the use of lead-containing
paint. for interiors, lead poisoning continues to oceur in
children living in sluns,

A 1958 survey of 100 dwellings occupied by Puerto
Ricans in Philadephia revealed that 87 percent had at Jeast
one room in which the lead content of the painted surface
was above 1 percent, the maximum level considered safe
(18). In 1957, n survey of 100 blocks of dwellings in Balti-
more randomly selected for lead paint sampling disclosed
that 70 percent of 667 dwelling units had paint containing
lead i1 excess of 1 percent (82). In contrast, lead poisoning
was not found among children living in newly eonstructed
housing prejects in New York City, even in the so-called
high incidence distriets, This indicates that lead poison-
ing in children is inextricably linked to cld, dilapidated
housing (19).

Lack of awareness about the problem among
physicians and other health workers

Many physiciang are not aware of the existence or
the magnitude of this problam of lead poisoning, either
hecause they seldom encounter cases of it in their practice
ur because the cases, when 2ncountered, are not correctly
diagnosed. In New York City, where saveral hundred con-
firmed cases of lead poisoning are reported annually, not
a single case was repnrted to have '<en seen at a large
medical center over a 3-year period (7).

12 . l_‘;
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Some equate the manufacture of lead-free paint to-
day with the extincetion of lead poisoning in children.
What they do not realize is that old houses often still con-
tain many layers of lead containing paints, that today
paints manpufaciured for ontdoor use still contain lead,
and that people unaware of the hazard of lead may use the
outdoor paint for interior purposes.

An illustration of the misconceptions some phy si-
cians have concerning lead poisoning in children is the
case of an 18-monthi-old Loy who was admitted to the
Massacliusetts General Hospital with lead encephalopathy.,
The child was known to have pica, and, a few months
prior to admission, he was seen by two physicians on sep-
arale occasions. One physician did not consider the possi-
Lility of lead poisoning because Le had the conimon imis-
conception that paint ingestion is harntless since interior
paints manufactured today do not contain lead. The other
erroneously informed the mother that drinking large
amounts of milk will prevent lead poisoning due to painc
ingestion (14).

iven aniong those who are aware of the problem of
lead poisoning, some are liesitant to make a positive ding-
nosis. A large number of cases have been reported hy hos-
pitals to the Poison Control Center of New York City as
“possible lead poisoning™ despite highly suggestive clini-
cal symptoms and blood lead levels considerably above the
standard used for positive diagnosis (0.06 mg./100 ml.).
One child admitted to a hospital with convulsions and
vomiting had a hlood lead level of 0.32 Ing./100 ml. Al
though this was inore than five times the level accepted
for diagnosis, the child was reported as a case of “possi-
Lle Jead poisoning™ (27). Hesitane; in making a disgnosis
often leads to undue delay in treatinent, and the loss of
invaluable time during which irreparable damage may
oceur.

1o 13

B



ERIC

Aruitoxt provided by Eic

A poorly informed public

Many parents are not aware of the danger assc-
ciated with pica or the consequence of paint ingestion.
Jacobziner reported that, in 90 pereent of the cases of lead
poisoning in New York Cily, the family knew that the
child was ingesting paint but weve unaware (hat this prac-
tice was hazardous (79). Another example of lead poison-
ing directly related to the lack of public information about
the sources of lead intoxication is the sporadic sccurrence
of large scale poisoning fromn inhalation of lead fumes
produced by burning wooden battery easings impregnated
with lead salts for fuel (8, 35}. Tad poisoning associated
with ingestion of hcme-grown vegetables produced on a
soil containing numerous lead batlery casings has also been
reported (£9).

Inadequate prevention of reexposnre to lead

There is a high rate of recurrence of lead poison-
ing among children. In a series repnted by Smith, 19 per-
cent of 229 cases of lead poisoning in Cincinnati had
recurrent episodes (33). McLaughlin of New York City
reported a tota) of 151 admissions of 143 children over a
5-year period. Several children were admitted two and
three times, each time with recurrent encephalopathy. Tn
one case, repeated episodes left, the child completely in-
capacitated (27). Others working in (he field of Jead
poisoning have also stated that “we saw (he sams children
over and over again being brought in for more deleading,
and each time with evidence of more encepbalopathy, more
residual brain damage. We were seeing mental retardates
and institutional vegetables created right wnder our
eyes” (11).

14 .-
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It is thus apparent that failure o prevent re-
exposure to lead contributes signiiicantly to the mortality
and morbidity of lead poisoning. Chisolm and Ilarrison
have emphasized that the severity of residual handicaps
may be correlated with the duration of exposurs to Jead
and with the incidence of recurrent episodes (7).

An Approach to Control and Prevention

Knowledge of the epidemiologic data and factors
contributing to lead poisoning in children can be trans-
lated into programs directed at the cuntiol and prevention
of this health hazard. The effectiveness of ~uch programs
is best illustrated by the results obtained in New York
City. After programs were set up for early diagnosis and
treatment, the number of children with lead poisonirg
reported annually rose from an average of 29 during 1956
1954 to over 500 in 1964. Simultancously, the fatality rate
dropped from 27 vercent (1950-1954) to 1.4 percent in
1964 (19},

In the following plan of approach to control and
prevention, action is suggested in several areas: profes.
sional and public education; easefinding; followup of
cases; legislative measures; resecarcli; and improved
Lousing.

Educational campaign

Directed to physicians and other health workers.
Theencouraging results in New York Cily were attributed
{othe early casefinding techniques, and increasing the phy-

15
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sician’s awareness of lead poisoning was a major factor in
early casefinding, according to Jacobziner (20). Educa-
tional programs for the medical profession, nurses and
other health workers in the form of talks, exhibits, and
distribution of literature can be conducted in medical and
nursing schools, hospital conferences, and professional
meetings and conventions. Physicians must be made aware
that Jead poisoning is still a health problem today. They
must learn to make routine inquiry about pica in children
1-6 years of age. They must also learn to think of lead
poisoning when confronted witk: children whe have symp-
toms compatible with that diagnosis. They must become
familiar with the methods of screening and diagnosis,
and know what facilities and services are available lo-
cally for making a diagnosis {such as blood lead level
determination by the health department).

Dizected to the public, The public and, in particu-
lar, parents with young children, should be informed of
the hazards of lead, the sources of lead {old paints, plaster,
storage laltery casings, gasoline, etc.), the methods by
which lead poisoning can occur (ingestion, inhalation,
etc.), and the danger in pica, They should learn to recog-
nize the early symptoms of lcad poisoning, and be in-
structed to scek medical help when such poisoning is
suspected.

Casefinding program

Screening in clinics, hospitals, and health projects
(e.g., Children and Youth Projects supported by Mater-
nal and Child Health Service, tlie Head Start projects) :

1. Routine inquiry about pica in all children 6 ycars
old or your.ger.

16 -
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2. Blood lead level determination in all chitdren with
a history of pica, and in siblings of children with either
positive lead poisoning or pica.

3. Reevaluation at regulayr intervals of children with
pica who at initial screening did not have toxic blood lead
levels. Children in “high risk” areas who have pica sre in
constant danger of lead poisoning, and an initial negative
screening test does not guarantee that (hey may not be
poisoned later on,

4. Screening of all children aged 1-6 years from
high risk areas by blood lead determination where
resources permit.

Home surveys. Home visits are especially useful
when parents of children with lead poisoning fail to bring
siblings in for screening. Similarly, visits to families liv-
ing in & housing project where lead poisoning has oceurred
will often uncover other cases.

Provision of prompt service in blood lead determina-
tion by local health departments. The health department
of New York City reports results of blood lead determina-
tion to physicians and hospitals within 24 houis after
receipt of the speciman (£0). In other places, it may take
much longer (/1). In many cases, delay in diagnosis leads
to delay in treatment, which in turii increases the risk of
encephalopathy and itreversihle damage in the patient.

Follownp program

Prevention of reexposure to lea.’ Since lead poison-
ing usually occurs among those ‘east able Lo improve their
environment, prevention of reexposure will in many cases
requite formidable efforts by health and social workers:

a - 17
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L. Instruction of the parents when a child is dis-
charged from the hospital or clinic after treatment, regard-
ing the seriousness of repeated exposure to Jead.

2. liome visits by health workers to determine
whether exposure to lead is continuing and to help the
family prevent further exposure.

3. Remeval of tead from environment. Puint removal
is an expensive, time-consuming process, but it should
nevertheless be required of the landlord when it is neces-
sary for prevention of reexposure. The child should not
be allowed in the home while lead paint is being removed,
since there would be great danger of further exposure,

4. In some cities and hospitals, whenever removal of
lead from a home is not imnmediately feasitle, the child is
placed in & convalescent or foster home until his home has
been made safe or (he parents have found better housing.
This measure may not be practicable in many places be-
canso of the lack of suitable foster homes, but it should
certainly bo considered whenever the only allernative is
tosend a child home to a dangerous sitnation.

5. Additional social casework, if indicated, to reduce

psychological or cultural factors resulting in pica in the
child.

Determination of blood lead levels at regular intet-
vals. This should be done in cases where preventivin of
reexposure to lead has failed.

Legislation

In these jurisdictions, particularly those including
large urban areas, where the following measures are not

18 N



in effect, legislative action ought to be considered :

1. Reporting by physicians of lead poisoning cases to
local health departments.

2. Ordinances requiring that dwelling places be main-
tained in good repair and fit for human habitation, and
that any condition found to be dangerous or detriniental
tolife or health (such as flaking lead-containing paint and
' loose plaster coated with such paint) be removed.

3. Prohibition of the use of paints containing lead for
indoor purposes and on toys and furniture.

4. Warning lablels on all paints conlaining more than
1 percent lead.

Further vesearch

Causes and treatment of pica. Pica is a serious prob-
lem among children. In tlie Children's Iospital of the
District of Columbia it was reported to occur in 50-60
percent of all children 1-2 years old in the Negro clinic
population. Among the white private patients, the inci-
dence was still surprisingly high--28 percent of the 1- to
2-year olds (/7). Pica is responsible not only for lead
poisoning, but also for other types of accidental poisoning
in children. In the Children’s Hospital of the District of
Columbia it was found that in children admitted Lecause
of ingestion of poisons, 67 percent of those in the early
sge group had pica (11).

Various psychological and cultura) factors have
been cited as contrilmting to the development of pica. Im-
proper child-rearing practices in particular have been said
Q to result in needs in the child which he satisfies through
E lC‘pict\ (25). Further research into the causes anl treatment
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of pica is a lagical step in combating accidental poisoning
in childhoced.

Laboratory screening procedure for fead poisoning.
! Blood lead determination, even with its pitfalls, is
generally considered to be the most reliable of the
many indices or biological tests of lead exposure and
absorption. However, the available methods of blood lead
determination which are applicable on a large scale gen-
erally require at least 5 ml. of blood obtained by veni-
puncture. A micromethed is being developed snd hopefully
will be available before too long.

Treatment of lead encephalopathy. The report of
Coflin et al. indicates that improved methods of treatment
can effect a marked reduction in the martality associated
wilh lead encephalopathy. BBut in the =eries of cases re-
ported the residnal morbidity caused by Tead enceph-
alapathy remained ligh. Seven of {he twenty-twa children
treated were left with residual injuries. Although the use of
bath BAL and CaEDTA removed lead from the hody and
brain cells more effectively than when either agent wasused
alone, the contrel of cerchral edema rersained a diffienlt
problem. Various therapeutic agents, including urea, man-
nitol, and dexamethasone, and sirgieal decompression
have been used to combat this problem, but nene has
proved to be comipletely satisfaztory. Continued research
to rednce bath the mortality and moibidity from lead
encephalopathy i= urgently needed.

Slium clearance

Amang the o aefits of clearing cities of old, dilapi-
ated housing is thie reduetion of lead peicening in chil.
dren due to paint fngestion, This point shoul L not e over-

‘ 1 20
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looked in the proposals of citizens and government leaders
for slum clearance and for improved low-cost housing.
Because these goals in housing are far from being achieved
in most large citics, however, they cannot be relied upon
as the main routes by which lead poisoning will be pre-
vented in today’s young children. Educational campaigns,
casefinding, followup, and other programs must be carried
on vigorously as specific measures against lead poisoning
in children,
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