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- Does myhéptomatzc lead expo.mre in children

lam/e loztent Jequelde?

Seventy children who had had exposure to lead but had not had symptoms related

.20 it were pvaluated at four vears of age using a series of psychological tests. Results

were compared fo those of similar evaluations of 72 children with comparable
socioeconomic backgrounds but presumably without unusual exposurs to lead. Sixty-five
per cent of fthe conirol children but only thiriy-five per cent of the lead-exposed ones
performed normally in all areas tested (1.Q., fine motor development, gross motor
development, concept formation, behapior). Deficits occurred most frequently in fine motor
function and behavior. The majority of children in each group had an average 1.Q.

Brigitte de Ia Burdé, M.D.* and McLin S, Choate, Jr., M.S., Rickmond, Va

A LareT percentage of children who sur-
vive acute lead encephalopathy have brain
damage manifest by gross neurologic and
scnsory abnornmalities; these include mental
retardation, convulsions, hemiparesis, blind-
ness, and severely deviant behavior.™$

Many children with lead poisoning with-
out clinical encephalopathy show subtle signs
of brain injury on later evaluation. These
deficits oceur most frequently in the area of
visual motor perception or behavior while in
many instances the glebal mtclh«cn(c Te-
mains normalf 5

It has been suspected that lead acquired
in quantities insufficient to cause acute clini-
cal symptoms may result in neurologic dam-
age.» ¢ Controlled prospective studies have

Fram the Depariment of. Pedintrics, M. zdzcnl
College of Virginia, Health Sciences
Diyision of the Vtrgmm C,ommvnwzalth
University.

g]u[)}mrt:’d by Public Health Service Contract

PI-£3-68-11 from the National Instztutes
of Health.

7 #Address: Child Development Study, Box 24,
- MCV Station, Richmond, Va. _3215.

81 s No. ’6,' bb. 1088-1091

not been' done to prove or refute these tr
quences.® This research was undertaken t-
detennine if children with asymptomas
lead exposure do show latent sequelac.

MATERIALS AND METHODS
The development of 4-year-old childs.

with proved lead exposure was comparh-is
that of 4-year-old children with simila
family backgreund who presumably had se:
had undue exposurce 1o lead,

All children were members of the Cha:

Development Study at the Medical Coller

of Virginia in Richmmond, a participant in:
tution of the Collaborative Study of Cerlr..
Palsy, Mental Retardation, and Other Se:-
sory Disorders of Infancy and Childhus!
The total population consisted of 3%
mothers who were followed during pregnata
and- delivery and whose children were po
natally evaluated by regular pediattic neusco
logic examinations, psychological festing, and
medical ‘interviews.

Beginning in 1963 trained interviews
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i'.thllc' I. Characteristics of children with lead exposure and of thosc in the

atpel group

" Children wzth lead exposure v

C‘ﬁz;ldfefi Iwz'th.out. v[ead ve‘.cpbsz’tr..e

 Chargcteristics ) N = 70 ) e N=72
Rare S Bl;lck [ White 6 -  Black 6% White 8
Seg Male 32 Female 38 Male. 34 Female 38
Spiatonoriic index Mean 3.2 S.D. 1.3 Mean - 3.2 8D, 13
Matlier's SRA. nonvmbai 1.Q. Ly Mean 77 8D. 16.7 Mean . -81 8.D. 164
Homsingg Me;m 1.5 . peuple/room Meany 1.5 - peaple/room
M 2.1 Mean 22

""}lijn'l‘:li('d by Science Rewa:ch Associates, I

gestioned all mothers at each clinje visit
wyarding their children’s pica habits, the
-antance ingested, and the duration of the
went, Iuring home visits the family compo-
-wen sind the living conditions, including
we and state of repair of the dwelling, were
~ahigted. This approach devéloped more
~fiilde informatiori than that usually gar-
‘rred in-the regular clinic.?

From all children with a definite history
~f paint and plaster intake between one and
e years of age, 70 individuals ‘were
«Jected who lived in old dilapidated houses
-t had positive tests for urinary copropor-
iarins® The urine samples were examined
far the. presence or absence of fluorescence
and reported as positive or negative, In addi-
wom, all 70 youngsters had a blood lead level
- 0.0+ mg. per cent or above (mean 0.038
=g, per cent; range 0.04 to 0.1 mg. per cent)

ra lead level of at least £0.03 mg. per cent

«ith positive radxographlc findings consisting
f lead ines in the long bones, metallic den-
vy in-thie intestines, or both. Blood lead
st determinations were performed with
e United States Public Health Service
iithizone procedure in the toxicology labora-
~1v of the Commonwealth of Virginia’s medi-
al examiner, All radlographs were taken at
‘e department of radiology of the Medical
fullege of Virginia and interpreted by a

(aalified radiologist. None of thé;e children
Lol ohvious signs of lead intoxication by

-wminption or from the mother’s report.
Fourteen children were treated with cal-

am versenate. All children were observed

" ith repeated blood lead level determina-

sons and had normal values. (0.03 mg. per

Chicago, M.,

1947,

cent or below) on' discharge from the pedi-
atric clinic.

The control subjects were drawn from a
group of children who had no history of
paint or plaster ingestion on any of our six
specific interviews up to four years of age.

Children eating foreign ‘materials other than

paint or plaster were included in this group.
Unlfortunately blood lead levels or radio-
graphic studies were not done on this sample.
Thus the control subjects were selected by
choosing children from an environment
which provided very little opportunity for

the ingestion of lead-containing substances

and who had no measurable coproporphyrins
in their urine. Seventy-two children, living in
recently built homes in good repair, were
matched for age, race, sex, and several socio-
economic variables (Table I). The socio-
economic index used takes into account edu-
cation and occupation of the head of the

household and family income.” The majority -

{87 per cent) of control children lived in
city housing projects. Those cared for by
babysitters in old ne1ghborhoods were . ex-
cluded.

groups lived in the same general area of
Richmond and came from the same basic
population. From the group of children with.
lead exposure as well as the control group all
individuals were excluded who showed signs
of meurologic abnormality or developmental
lag on pediatric and neurologic examinations
during the newborn period and at four
months or at the eight-months developmen-
tal test (Bayley scale). Also excluded were
children who had confirmed or suspected

Fanmilies in both experimental and control

~ DUP0400091
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Table II. Performance of 4-year-old children
with lead exposure and of the control
children on- selected pSycImIoglcal tests

Decentber 1972

Table ITL. Results of the psychological
evaluation of 4-year-old children with lead
exposure and of thosc in the control group*

2 = 5.38, P < 0,05

ix2 = 5862, P < 0.05,
Ix® =2.74, NS.
§x* = 0.88, N.S.
fIx* = 9.50, P.< 0.01.

disease or injury of the central nervous sys-
tema before four years of age. »

A series of psychological tests was admin-
istered to all children between' the ages of
31140 and 4%, years (majority at 4%, ). This
evaluation was done by cxperienced cxamin-
ers, following uniform rules for test adminis-
tration and coding without knowledge of any
prior history of the patient.? '

The test series included the Stanford-Binet
Short Fbrm L-M. Fine motor development
was assessed with the Walfin peg board, copy
forms, stringing beads, and Porteus mazes
ITI and IV. It was coded normal if the child
passed three items, suspect if only one or two

- items were passed, and abnormal if nene of
the four iters was passed. Gross motor de-
velopment was assessed ‘with line walk, hop-
ping, and ball catch. It was coded normal
when two subtests were passed, suspect when
one was passed, and abnormal when none of

C}uldren Chzldren Chzldren ,,.vCluldrzn
with lead |without lead with lead |without lead
ekxposire exposure Psycholo gical expo:ure | e;ﬁa(gre B
- Item l % evqluation No. i No. ! 4
I 0 (Bmct)* 71 Normal LQ. : 54 348 46 6h9
Burdeﬂmg ) 1 16 7 9.8 All other areas of the | . .
Mentally defective 6 87 0 0.0 test batteryt normal v
Fine motor areat 69 70 Normal 1.Q. 28 407 18 233
Performance suspect 29 420 18 237 TFailure in on¢ or more
‘Performance abnor- 2 2.9 0 0.0 of the other areas of
mal : the tesf battery}
Gross ‘motor areal 69 71 Low Q% 3 4.2 1 14
Performance suspect 10 "1453. 5 7.0 All other areas of the
Performance abnor- 1 1.4 0 0.0 test batteryt normal )
mal Low LQ.3 14. 203 6 84
Concept formation§ 67 . 71 Failure in one or more
Performance suspect 10 147 6 84 of the other areas of
Performance abnor- 0 00 - .1 1.4 _ the 't‘eqt'battery'}'
mal *xt = 1323, P < 00L
" Behavior profile]| 69 72 #8ec Table I
- Performance suspect 18 261 7 9.7 ~ flow 1.0. combined for.a 2 x 3 contingency table due tu
Performance abnor- . 3 ' 43 0 0.0 low cell frequency of Jow 1.Q. ouly
mal :

the three items was passed. Some aspects of
concept formation were examined with 2
modification of the Graham-Erphart block
sort test. Included was » behavior profile
consisting of ten 5-point rating scales for the
child’s behavior during the psychological test
situation. Interinstitutional quality contrul
trials of the Collaborative Project have shown

‘tester-observer ratings for these scales to he

in completc agreement in 91 per cent of 118
cases.

RESULTS

Findings for the major areas of the psycho.
logical evaluations of children with lead ex-
posure and those without are shown in Table
1L

Testing with the Stanford-Binet revealed
a mean LQ. of 89 (S.D. 13.1) [or patients
with lead exposure and a mean 1.Q. of
(S.13. 10.5) for the control subjects. Both
sampies had large numbers of children with
average intelligence (lead-exposed childmn
75.3 per cent, control subjects 88.8 per cent).
Fine motor tests were most frequently failed
in both groups, but failure occurred almost

DUP040009112
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it as often in lead-exposed children. Fail-
s i the gross motor category was apparent

i a lesser degree. There was no sigmficant

defereneeon the Graham-Ermhart block sort

T,

Lieviations inour ovgr-all behavior ratmgs

: mumd ‘almost ¢e fiines as often in chil-

dren with ]wd exposurg compared to the
| The most frequent combma-

'ed in 18 qh.ll-
. wnﬂh I( c e ( 5.7 per cent)
—aegired 4o four gontrol subjects (55 per
(¢ 11.17, P < 0.01).

Table TH, ruprcscmm« the outcome of the

.-'mu- st series, shows' that children with

wud exposnre com pared to the control sub-
ot had @ mgmﬁdanbly greater chance to
ae a deficit in one or miore of the areas
=gl

BISCUSSION AND SUMMARY

Psyehological evaluation at four years

fawed the performance of lead-exposed

“iddren fo be inferior to that of youngsters

i it all likelihood were not exposed to in- .

rused rjuantities of lead, A large number
{ frad-exposed children had normal intelli-
auee hut failed in one or more of the other
aras tested. The most significant difference

“aweeny bath groups was found in the fine .

~aor and behavior arens. Since the group
A led-exposed children contained more
#utally subnormal children, low 1.Q. might

< biased these results. When only children
v:h northal I. Q. were evaluated, the differ-

e in the behavior’' area remained signifi- -

ca,

The presented. results are considered pre-
ssmary, ead levels in the control _v.gri‘.o‘up
sere ot done. The selection. of control chil-
wn was based on their presumably lead--
‘s evitoninents and was further supported
w uegalive  coproporphyrin  urine  tests.
Hherefore,- definite  statements regarding

wnparaiive differences in lead burden in the
~n groups cannot be made. Admittedly, the
Hewnees found may be due to environ-
-] factors other than lead. More rigidly

-Asymptomatic lead exposure and latent sequelae
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controlled prospective studies should be done
to clarify whether subclinical amounts of lead
do have mensurable sequelae,

The delicits found may be reflected in the
child’s later development or they may im-
prove or dr».ap sar if, for example, they had
resubted from an increased’ lead burden at
the time of testing'* We hope to shed some
further light on this isspe by re-examining
Lhe same groups of children at seven years
of age.

The authors -are indebted 1o the Child De-
velopnient Study staff psychologists, to ‘Miss Gail
Halsey, Department of Biometry, and to Mrs.
Phyllis McDonald :and Mrs Jlll Miller for never-
tiring assistance.
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