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Supporting Vulnerable Preschool
Children: Connecting the Dots
Before Kindergarten

Forty-one years ago, the infant son of President
John F. Kennedy died at Children’s Hospital in
Boston after being born 5.5 weeks prematurely

and weighing 2.1 kg.1 At that time, there were no
regional systems of maternal transport and neonatal
care, no National Institute of Child Health and Hu-
man Development or program projects supporting
research in developmental biology, no screening for
genetic disorders that cause mental retardation, no
Head Start programs, and no laws ensuring that
children with challenges would have the supports
required to succeed in school and the community.
Three decades later President George H.W. Bush,
who had lost a daughter to leukemia and had a son
who struggled with reading, convened a conference
of governors from all 50 states. These leaders unan-
imously agreed on a most ambitious goal that by
2000 all children who entered kindergarten would be
ready to learn.2 Now in a decade of revolutionary
advances in molecular, developmental, and systems
biology, we as a pediatric community face 2 major
challenges. First, how can we ensure that develop-
mental and behavioral supports exist for families
after benefiting from advances in pediatric care? Sec-
ond, how can we ensure that young children in fam-
ilies struggling with poverty access quality health
and preschool developmental supports?3

The study by Roth et al4 in the September issue of
Pediatrics builds on advances of regionalization of
Florida’s nurseries, collaboration between health
professionals and social scientists to link information
on birth certificates to subsequent school success,
and policy initiatives of the Chiles Center for Healthy
Mothers and Babies. Of the 120 554 children born in
1990–1991 with links to kindergarten data, biomed-

ical risk included 0.3% with birth weights of !1000 g,
0.7% with birth weights of 1000 to 1499 g, 6.1% with
birth weights of 1500 to 2499 g, and 1.3% with con-
genital anomalies. These medical conditions contrib-
uted $19 300 000 to extra kindergarten costs. The so-
cial risks were much higher: 37% were born into
poverty, 28% had parents who did not complete high
school, 15% had teen mothers, and 7% had less than
optimal prenatal care. These social risk factors were
responsible for almost $129 000 000 in extra kinder-
garten educational resources. It is tragic that at this
time !1 in 3 children in poverty had access to Head
Start. Similarly, there are major gaps for children in
poverty with all degrees of low birth weight to ac-
cessing comprehensive early intervention services.5

In an era of debates about health and educational
reform, this study has an important lesson to teach:
poverty is not a developmental enhancer. If we are
going to test all elementary school children, we must
also release report cards that examine gaps in access-
ing quality medical homes and home visiting, early
intervention, early start, and early childhood pro-
grams. We must work together to connect the dots of
biopsychosocial supports that will allow all children
in 2010 to enter kindergarten healthy and ready to
learn.
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Management of Hyperbilirubinemia:
Quality of Evidence and Cost

ABBREVIATION. AAP, American Academy of Pediatrics.

Kernicterus is associated with early hospital
discharge, reduced concern about jaundice in
otherwise healthy newborns, and breastfeed-

ing.1–3 To compensate for early discharge, the Amer-
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ican Academy of Pediatrics (AAP) recommends that
newborns be seen by a qualified health professional
by 5 days of age (see “Recommendation 6.1.2”in ref
4). Providing this rapid follow-up to the estimated
70% of all infants now discharged before 48 hours of
age would probably cost more than $10 million to
prevent 1 case of kernicterus, as Suresh et al5 de-
scribe in this issue of Pediatrics. Here I address 2
questions: (1) Is the evidence sufficient to justify the
recommendation? (2) Is the cost too high?

Of the 30 recommendations on the management of
hyperbilirubinemia for which the AAP guidelines
indicated “evidence quality,”none were in the high-
est category (“well-designed, randomized, con-
trolled trials or diagnostic studies on relevant
populations”4(p308)), 10 were in the lowest category
(“expert opinion, case reports, reasoning from first
principles”4(p308)), and 15 were in the next to the
lowest of the 4 possible categories (see “Appendix 1”
in ref 4 for further definition of evidence categories).
We still don’t know the incidence of kernicterus,
whether it is rising, or how neonatal hyperbiliru-
binemia can best be managed in healthy infants who
face early discharge. In addition to rapid follow-up
of all infants, options include predischarge serum or
transcutaneous bilirubin on all infants (see AAP
“Recommendation 5.1.1”in ref 4), either postponing
discharge for those whose bilirubin exceeds a thresh-
old value or requiring that they receive a home visit
(see below) within 2 days that would include a re-
peat bilirubin, and additional visits or readmission as
necessary. A randomized, controlled trial comparing
these or other options for the likelihood of reducing
peak bilirubin, or some other short-term proxy out-
come for kernicterus, is badly needed.

The recommendations were also based on a liter-
ature review requested by the AAP. The review con-
cluded that “there is no strong evidence to suggest
neurologic abnormalities in children with neonatal
bilirubin levels higher than 20 mg/dL when fol-
lowed up to 7 years of age.”6 That is not to say that
the association between hyperbilirubinemia and ker-
nicterus does not exist. Rather, it indicates that the
vast majority of infants with hyperbilirubinemia do
not develop neurologic abnormalities. In an accom-
panying commentary, Ip et al7 noted that 2000 new-
borns with a total serum bilirubin !20 mg/dL (a
higher concentration than the cutoff in the AAP rec-
ommendations) would have to be treated to prevent
1 case of kernicterus if its incidence is 1 in 100 000. Ip
et al concluded that “hyperbilirubinemia, in most
cases, is a necessary but not sufficient condition to
explain kernicterus.”7(p263) A randomized, controlled
trial similar to the one mentioned above could also
be used to examine factors that contribute to high
peak values and early signs of acute bilirubin en-
cephalopathy (see “Appendix 1”in ref 4).

Questions also arise about the efficacy of photo-
therapy. In a Kernicterus Registry study,8 74 of 81
infants who developed kernicterus received photo-
therapy. At least 7 of the 14 infants seen by age 4 or
5 days after early discharge, in accord with the
AAP’s recommendation, would have received pho-
totherapy. Reports of other cases of kernicterus vary

in the effects of phototherapy on behavioral and
neurologic outcomes.6

The cost to prevent 1 case of kernicterus by a rapid
follow-up of all healthy newborns is "1000 times
higher than the cost per quality-adjusted life-year
gained by introducing tandem mass spectrometry
into routine newborn screening, and the false-posi-
tive/true-positive ratio of predicting kernicterus by
bilirubin testing is 80 times higher.9 Nevertheless, the
introduction of tandem mass spectrometry into new-
born screening is still debated, partly on the basis of
cost.10 Thus, implementing the recommendation for
rapid follow-up of early-discharged infants seems
exorbitantly expensive. However, there are 2 reasons
why this might not be the case. First, the recommen-
dation for follow-up within 48 hours of nursery dis-
charge is multipurposed. Suresh et al5 concede that
they did not include other benefits that might result
from rapid follow-up in their analysis. For rapid
follow-up, a home visit by a nurse has advantages
over a visit to a pediatric office; maternal as well as
infant health can be assessed. Moreover, noncompli-
ance will be higher with an office visit.11 At present,
probably no more than one third of healthy infants
are seen within 2 days of discharge. Low-income
families, who are at greatest risk of postnatal prob-
lems, are overrepresented in the group without rapid
follow-up.12

Second, some parents and health care providers
will be unwilling to allow 1 case of kernicterus to
occur if it could be prevented regardless of the cost
or of forgoing alternative policies that could benefit a
larger number of infants.13 If we could be confident
that implementing the AAP’s recommendation of
rapid follow-up for all early-discharged infants had
the highest yield per dollar in preventing ker-
nicterus, then investing in it might be justified. I lack
that confidence.
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Child survival (and the overall health and well-
being of children) lies at the heart of every-
thing the United Nations Children’s Fund

(UNICEF) does. We believe every child has the right
to grow to adulthood in health, peace, and dignity.
We share this vision and mission uniquely with
pediatricians and the national organizations that rep-
resent them at the 24th International Pediatric Con-
gress. Here I summarize UNICEF’s current perspec-
tive on the work to be done. Active participation by
the global pediatric community as allies can hasten
achievement of our shared goals.

Our commitment to child survival is as old as
UNICEF. In the 1940s and 1950s, UNICEF provided
food and basic health interventions to children in
war-torn countries; in the 1960s and 1970s, UNICEF
expanded its work into virtually every developing
nation in which children’s lives were at risk; in the
1980s, UNICEF helped inspire a global child-survival
“revolution”; and in the 1990s, UNICEF led efforts to
help the world achieve its first set of global goals
focused on the health and well-being of children.

The United Nations (UN) Secretary General’s re-
port on progress in reaching the World Summit goals
was the evidence base for determining the new goals
at the 2002 UN Special Session on Children. The
report revealed that the 1990 World Summit for Chil-
dren target of reducing the child mortality rate to
!70 deaths per 100 000 live births (or a one third
reduction, whichever resulted in a lower rate) by the

year 2000 was achieved in only 5 of the 53 highest
burdened countries (with mortality rates "100 per
100000 live births in 1990), and a global decline of
only 10% was achieved, compared with the 33%
required to achieve the summit target.

Today UNICEF has 5 priorities, all of which focus
on saving children’s lives and improving their
chances of becoming productive citizens. The
UNICEF priorities, immunization, early childhood
development, girls’ education, human immunodefi-
ciency virus [HIV]/acquired immunodeficiency syn-
drome [AIDS] prevention, and care and child protec-
tion, underpin the Millennium Development goals
endorsed at the 2000 UN Millennium Assembly.
They are also central to the program of action
adopted by the nations of the world at the UN Spe-
cial Session on Children in 2002.

In an effort to provide special support to achieve
the Millennium Development goal on child survival
(to reduce the mortality rate among children !5
years old by two thirds by 2015), UNICEF is hosting
a new Child Survival Partnership. The partnership
has a 2-pronged strategy. First, the partnership en-
courages better use of existing resources; second, it
advocates for additional resources to scale up pro-
grams for child survival at global and country levels.

As pediatricians know, a number of factors con-
tribute to the persistent child mortality rate. More
than 10 million totally preventable child deaths still
occur every year. Some are the direct causes of illness
(eg, pneumonia, acute respiratory infection, diar-
rhea, measles), and others are affected by indirect
causes such as conflict, marginalization, and HIV/
AIDS. Malnutrition and a lack of safe water and
sanitation are factors contributing to more than half
of these deaths.

Six million children could be saved annually by
basic, cost-effective measures such as vaccines, anti-
biotics, micronutrient supplementation, insecticide-
treated bed nets, and improved breast-feeding prac-
tices and oral rehydration therapy. We know what it
takes to improve child health and survival, but mil-
lions still die because they lack access to these basic
services.

There is ample evidence of what works, but health
and nutrition systems are faced with major imple-
mentation constraints. The public health environ-
ment has changed dramatically, and a number of
new issues challenge child survival and well-being:

• Inequity and marginalization (eg, geographic, so-
cioeconomic, cultural, gender) are increasing.

• Decentralization policies have not always been ef-
fective in channeling resources to the poorest com-
munities

• The complexity of health and nutrition situations
(eg, over- and undernutrition, epidemiologic tran-
sitions, emerging drug resistance) is increasing.

• The impact of HIV/AIDS has reversed the mortal-
ity gains achieved during the 1980s.

• Health financing has increased globally but is frag-
mented in a number of separate, sometimes com-
peting initiatives.
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