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in those organizations also has proved to have
merit, both for improving outcomes and reducing

costs, especially those of hospitalization.) As Penn
et al point out, even relatively simple and familiar
home-visitor programs have tremendous potential
for improving services and reducing morbidity and
cost. Such services can often be provided by spe-
cially trained community workers working along-
side traditional professionals in a very cost-effective
manner.

There are many other existing examples and dem-
onstrations of the possible changes in service delivery
systems which can improve the quality of services to
children with chronic illnesses; these will need to be
pursued even in a better funded environment.
Clearly, different solutions will have to be sought in
different regions of the United States, among differ-
ing populations, and in the wide variety of new fi-
nancing schemes. We should not come away from
the discussion of Newacheck et al with the impres-
sion that if we do all they recommend, the problems
of medical services to children with special needs
wifi be solved. Without accompanying changes in
service delivery coordination, the major barriers to
many of these children’s optimal health care will re-
main unaddressed, and their plight little improved.
And, although short-term costs may be moderated,
long-term costs of continuing morbidity and lost
opportunities for these children as productive citi-
zens will continue to grow. Many, if not most, of
the services which children with special health care
needs require do not fall into the realm of direct
medical services; some are in the loosely defined
“public health” sector, whereas others have been

put together from bits and pieces of public and pri-
vate maternal and child health and social service

programs. Even with universal insurance, free of
“prior existing condition” clauses, these children
and their families will still need to work tirelessly to
find and keep the necessary services unless atten-
tion is paid to the system of care delivery on which
they depend. Those of us who care for and about
this large, growing group of children must remain
committed to them in the political as well as in the
medical arena. The need for our advocacy on their
behalf will not go away with health care reform;
indeed, the reform process demands heightened
vigilance and creativity.
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Childhood Lead Poisoning
in the ‘90s

Lead is an extremely toxic metal: even a single atom
of lead, once in the human body, binds to a protein
and induces some damage; the greater the exposure,
the more serious the effects. Lead has no physiological
function; any amount of body lead reflects environ-
mental pollution.’

In the 1990s, in the United States, is lead poisoning

a devastating environmental threat to our children or
is childhood lead poisoning a threat of the past? Prob-
ably neither of these statements is correct. It may be
worthwhile to look at the current situation in detail.

In the 1970s, before efforts were made to reduce
environmentallead, common effects in children of the
widespread environmental contamination with lead
were encephalopathy and even death. In 1976 the
National Health and Nutrition Examination Survey
(NHANES II) 1976-1980 study estimated the average
blood lead level for the entire US population at 16

pg!dL.2 Preliminary data from the ongoing NHANES
ifi study indicate that the average blood lead level of
the US population is now <4 pg!dL. For comparison,
an average blood lead level of 3 pg!dL was observed
by us in children living in the pristine air of the high-
lands of the Himalayas, far away from industrializa-
tion and civilization.3 Even for children of low socio-
economic class living in upper Manhattan, the
average blood lead level, that was 19 pg!dLjust a few
years ago, has now declined to 5 pg/dL.4 Clinically
overt lead poisoning has essentially disappeared, and
it is now so rare that it can probably be called a threat
of the past. We have gone a long way toward elimi-
nation of environmental lead and of severe child-
hood lead poisoning.

What is the cause of this decline? It would be
gratifying to this author to think that it resulted
from the widespread screening of US children, uti-
lizing the erythrocyte porphyrins test developed in
his laboratory. The real reason for the nationwide
decline of blood lead, instead, is the reduction of
lead from many sources, and, most of all, the near-
complete elimination of lead from gasoline. In the
heated arguments at the Environmental Protection
Agency for the revision of the air quality standard
for lead in the 1980s, none of us who argued for a
lower standard anticipated that the effect of remov-
ing lead in gasoline was going to be so extensive. It
is ironic that the removal of lead from gasoline was
decreed to protect not the children, but the automo-
bile’s catalytic converter. On the other hand, the ro-
duction of blood lead levels with the reduced envi-
ronmental contamination with lead confirms the
ancient saying, . . . an ounce of prevention . . . . The ro-
moval of lead has reduced background exposure
and thus reduced the blood lead level of all US chil-
dren; it has made them much less likely to attain
lead levels associated with overt toxicity. Certainly,
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the tragic situation of the 1970s has been largely
remedied. The reduction of childhood lead poison-
ing represents a rare triumph against manmade ifis.
All those who contributed to this goal should be
justly proud.

In view of this incredible success, should we now
ignore the residual environmentallead? Although the
environmental situation has improved, several stud-
ies indicate that subtle, but measurable, effects of lead
are detectable even at extremely low levels. This was
predictable based on our understanding of the tox-
icity of lead. It has been known for years that there
is no threshold for the effects of lead, when
searched by refined biochemical techniques. The
pioneer work of Hernberg, in Finland, demon-
strated that the enzyme �-aminolevulinic acid dehy-
dratase is damaged at any level of lead exposure.5
The accumulation of 6-aminolevulinic acid under-
lies some of the neurological toxicity of lead. Excess
8-aminolevulinic acid is excreted in the urine, and
excess erythrocyte protoporphyrin accumulates in
the red blood cells with an exponential increase in
relation to blood lead levels.6

Several epidemiological studies have shown that
some adverse effects of lead on the neuropsycho-
logical function are also detectable at low levels of
exposure. The initial study of H. Needleman in this
area7 became the center of controversy at the hear-
ings for lead air quality standards at the Environ-
mental Protection Agency; those acrimonious argu-
ments continued in various forums. Needleman’s
work, however, has been vindicated by the fact that
his observations have essentially been confirmed by
other independent investigators. These issues have
been critically reviewed recently by the National
Research Council.8

Although there is no doubt that detectable adverse
effects of lead are demonstrable at very low levels,
two questions must now be addressed: (1) at what
level of exposure do the adverse effects of lead be-
come trivial, and (2) what measures, if any, should be
taken to reduce exposure to lead, in view of the cur-
rent situation?

There is substantial epidemiological evidence of
adverse effects of lead at blood levels <20 pg/dL.8’9
Harvey has argued, however, that “evidence that BPb
levels <20 jig!dL at age one year cause a clinically
important decrease in inteffigence and increase in
neuro-behavioral problems by the time the child en-
ters school is lacking.”#{176} We know that the neurobe-
havioral effects oflead tend to be permanent and pm-
dence advises that, when in doubt, to consider the
adverse effects as potentially permanent. On the other
hand, one cannot ignore that the adverse effects of
very low lead exposure are certainly minor.

Can we tell our education-conscious parents that a
loss of 2 to 3 IQ points is trivial? Our society undoubt-
edly has the responsibffity to protect all our children
from every avoidable threat. But, what is the best ap-
proach to optimally protect our children from lead poison-

ing? This is the crucial question. As in any other case,
some consideration should be given to cost!benefit
ratio. This should not be limited to its pecuniary as-
pect; parental anxiety, validity of intervention, and

disruption of life should be also weighed against po-
tential benefits of screening.

The Centers for Disease Control (CDC) published
an ambitious “Strategic Plan for the Elimination of
Childhood Lead Poisoning” in 1991. This docu-
ment made it clear that the most urgent priority in
the United States is the correction of the thousands
of dwellings in which lead paint represents a con-
stant hazard for children. However, the same docu-
ment already contained the self-fulfilling prophecy
that the blood lead level for intervention was going
to be decreased further by a forthcoming CDC ex-
perts committee. There is no doubt that the residual
sources of lead should be eliminated, if the residual
risk of lead is to be eradicated. Yet, given the oppor-
tunity, the CDC chose not to focus on the cause
of lead poisoning, but on its potential victims. A
committee of experts (including the author) was
assembled by COC and was charged to make a rec-
ommendation, without regard to practical consider-
ations such as cost and or effectiveness. As a result,
a well-meaning, but abstract recommendation was
made to lower the threshold blood lead level for in-
tervention to 10 jig!dL.9 An ambitious, expensive
program thus has been launched for the universal
screening of all children, whether living in a lead-
laden environment or not.

To make matters more complex, current technology
can not adequately measure with accuracy blood lead
levels in the 10 to 15 pg/dL range. Even in the best
laboratories the error of the measurement is at least 2
to 3 pg!dL. This high degree of inaccuracy requires
that a blood lead level in this range be reverified soon,
and often the classification must be revised down-
ward.

On the other hand, even if the blood lead level were
10 to 15 pg!dL, its detection would accomplish no
useful purpose for the individual child. In that range,
the demonstration of minor effects of lead requires
large numbers of children and sophisticated tech-
niques of detection and analysis.8 Yet, with the cur-
rent recommendation, pediatricians must explain to
petrified parents that their child has been found by
screening to have lead poisoning, as defined by CDC,
the custodian of US health. The same wording, lead
poisoning, is used indiscriminately for a child with a
blood lead levelof 11 pg!dL as for a child with a blood
lead level of 110 pg!dL. In most human ifinesses in
which there is a continuous degree of severity, this is
acknowledged to the patient by the physician (mod-
erate hypertension, severe hypertension, etc). In the
CIX statement, instead, lead poisoning becomes an
all or none phenomenon; but the recommendations
for management are quite different, depending on its
severity. Similarly, adverse effects oflead are grouped
together indiscriminately, regardless of their impact.
These broad definitions result in catastrophic statis-
tics about lead poisoning, without distinguishing
how many of the children counted are indeed sig-
nificantly affected.

It seems that we have not learned from our expe-
rience in this area. The reduction in blood lead 1ev-
els in the United States has resulted not from exten-
sive screening, but from the removal of the most
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important sources of environmental lead. Screening
is critical only in the high-risk areas, but is very in-
efficient in communities without lead exposure. In-
stead of testing all the children and declaring many
of them poisoned, it would be more logical today to
test all the houses in which children live that were
built before lead-based paint was eliminated. 5ev-
eral communities have laws mandating window
guards in all apartments where young children live
or are moving in. It would be more effective if state
legislatures, instead of decreeing mandatory screen-
ing of all children <6 years, voted instead to estab-
lish mandatory inspection of all dwellings built be-
fore 1950 in which those children may live. State
and federal funds would be better spent to help
home owners and landlords remedy the residual
lead risk, rather than undertaking the expensive
and useless screening of children who are not at
risk.

The situation has been well synthesized recently by
Oski, “It would be prudent to spend the money on
prevention rather than detection.”2
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