1] ‘\“‘ J:f;?‘:

| Bl’lg ht ¢\
from
=) the Start

What the New
Brain Research
Tells Us About
Preventionand

School Readiness

= .1 LS L -
H . . iy i
’ 3
L]
; o j - T
>
- 5 FLORIDA
Y DEVELOPMENTAL
y DISABILITIES
‘, ICOUNCIL, INC.
®

United Way

CYCESS NationsBank’
6 o

©Mailman Center, Debbie School






Bright from the Start:

What the New Brain Research
Tells Us About Prevention and
School Readiness

Summer 1998



Executive Summary

Bright from the Start

What the New Brain Research
Tells Us About Prevention and
School Readiness

Children are bright from the start. They are born “ready
to learn,” and in the very first days of life, they begin
building knowledge about the world-taking in and organ
izing all of the stimuli their senses provide. But too often,
their natural curiosity and ability are blunted in their early
months and years. By the time they reach age five, virtually
all of our children should be ready to benefit from school-
ing. But research shows that one in five Florida kinder-
gartners do not meet expectations for school readiness.

What can Floridians to do ensure that the newborn who
comes into the world today will be ready to learn and suc-
ceed in tomorrow’s world? What kinds of policies and
practices will meet the essential requirements for healthy
child development in the earliest years? Today, decision
makers are in a better position than ever before to answer
these questions. New research has shed light on the
importance of the early years and brought home the
importance of prevention.

New Research, New
Understandings

Neuroscience is now confirming what parents, grand-
parents and teachers have long suspected: young children’s
day-to-day experiences in the first years of life have a deci-
sive, long-lasting impact on their achievement as older
children and adults. Over the last decade, scientists have
discovered that the early years are filled with both extraor-
dinary promise and considerable risk. They offer greater
opportunities to promote healthy development and school
success but are more fraught with risk than we ever knew.
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Thanks to intensive research in the biological and
behavioral sciences, as well as sophisticated new
brain-scan technologies, scientists now have a much more
detailed understanding of how children’s brains work and
how they develop. They have shown that early learning
actually changes the physical structure of the brain. This
means that early experiences can have a profound, lifelong
impact, not only on children’s intellectual development
but on their emotional well-being and social adjustment as
well. But the early years are rife with risk as well as oppor-
tunity. Negative experiences or the absence of appropriate
stimulation can have an especially powerful impact on
children’ development.

Today there is growing recognition that the path to
school success does not begin when a child reaches the
age of five or six. It begins at birth, or even before. By
focusing on children’s health and development in the early
years, it is possible to improve their learning later on.

In particular, young children’s chances for later school
success are affected by the quality of the care they receive;
the settings that are created for them by parents and other
caregivers; the attachments they form with the adults who
care for them; and the stimulation they experience. These
factors can dramatically affect an individuals life trajectory.

Major Challenges

In recent years Florida has launched efforts to improve
results for young children and their families, and these ini-
tial investments are beginning to pay off. In fact, ina
number of critical areas such as prenatal care and immu-
nization rates, our state is making greater strides than the
nation as a whole. In addition, preventive health services
are available to more Floridians, pregnancy outcomes have
improved, and the quality of early care and education has
been enhanced.

These gains are important, but difficult challenges
remain. According to the 1998 Kids Count Data Book pub-
lished by the Annie E. Casey Foundation, Florida places
44th in a national ranking of children’s overall well-being.
This poor showing reflects a sharp increase, over the last



decade, in the number of children living in poverty.
Recent knowledge about young children’s brains help to
explain why poverty can have such an adverse effect on
early development. Many of the risk factors that under-
mine healthy brain development—poor nutrition, stress,
environment, maternal depression, prenatal exposure to
toxic substances, and insecure attachment to
caregivers—are associated with or intensified by poverty.

Florida can do better. Every one of these problems has
been studied exhaustively. Every one of them has been
successfully addressed somewhere in the nation if not in
the state. Both researchers and practitioners know a great
deal more than ever before about how to protect children’s
health and safety, promote healthy development and learn-
ing, break the cycle of poverty, and reduce crime. We
know how to prevent developmental delays and school
failure.

In fact developmental scientists now believe that a large
number of the state’s special-education placements are
almost totally preventable. Numerous studies bear this
out. For example, scientists at the Centers for Disease
Control have concluded that at least half of all cases of
mild mental retardation are preventable. Prevention pro-
duces substantial savings for taxpayers. Research shows
that the cumulative costs of special services to age 18 are
20 to 30 percent lower when begun at birth than when
begun at age six.

Focus on Prevention

There is growing consensus, among scientists, child
development experts, educators and policy makers that a
key to better results for young children is ensuring that
their parents have the resources and knowledge they need
to do a good job. Recent brain research shows that emo-
tional, social and intellectual learning are all linked, and
that a secure attachment to a responsive, warm caregiver is
crucial to healthy development. Policies that help to
strengthen the bond between caregivers and
children-including parent education programs that help
parents respond to their babies’ cues, voluntary home visi-
tation programs, family leave for new parents, training for
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child—care providers, and on-site child care for working
parents—can therefore become important elements in a
comprehensive education reform program.

Parent education is an especially important form of pre-
vention. No responsibility is more awesome, no task more
difficult, than raising a child. Parenting is an around-the-
clock job requiring bottom-line responsibility and life-and-
death decision-making. Yet mothers and fathers are
expected to perform well with no experience, no training
and no supervision. A recent survey conducted by Zero to
Three confirms that few first-time parents feel fully pre-
pared for their new role. The youngest and least financially
secure feel particularly unprepared. Effective parent edu-
cation programs such as Healthy Families are crucial ele-
ments in Florida’s prevention strategy.

In summary, research from many fields, including neu-
roscience, sends an urgent, unambiguous message: public
investments in children’s healthy development and educa-
tion cannot wait until children reach age five or six. Study
after study indicates that to optimize early childhood
development, investments must begin early—even before
birth, they must allow for sustained effort, they must be
comprehensive, and they must be guided by a commit-
ment to quality.
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Introduction: From Day One

Chances are that right now, somewhere in Florida, a
new baby is coming into the world. He arrives with
remarkable abilities and potential. On his very first day of
life he can search the room with his eyes, and he can visu-
ally trace the edges of a triangle. As he nurses, he uses
every sense-vision, hearing, touch, taste and smell-and he
actively tries to make sense of this rush of sensory experi-
ence. From day one he organizes his perceptions, learning
how his parents look and feel and how they give care.! He
is able to make associations, and, within a few days he
begins to suck at the mere sight of a nipple.2 He is smarter,

4
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more competent, more curious and more alert than scien-
tists ever expected.

Ready to Learn

Children are bright from the start. They are born “ready
to learn,” and, in the very first days of life, they begin
building knowledge about the world-taking in and orga-
nizing all of the stimuli their senses provide. But their nat-
ural curiosity and ability are too often blunted in their
early months and years. By the time they reach age five,
virtually all of our children should be ready to benefit from
schooling. But research shows that one in five of Florida's
kindergartners does not meet expectations for school
readiness. In 1994-95 nearly 13,000 Florida children, ages
three to five, were not considered ready to progress to the
next level or grade.

To be sure, many children in Florida and across the
nation grow into very able learners. But a recent study by
the Carnegie Corporation of New York documented a
widespread pattern of educational underachievement that
affects American children of diverse cultural, linguistic and
racial backgrounds. According to Years of Promise, “mil-
lions of children are not achieving as much or as well as
they could, in school or out; they are not coming close to
mastering the concepts, knowledge, and skills they will
need to succeed later in life.”*

The Carnegie report adds that the pattern of under-
achievement is especially stark for those children not
receiving the teaching and support they should have at
home, in school settings or in their neighborhoods.
Children in low-income communities are especially affect-
ed. A large body of research shows that children raised in
families with low socioeconomic status do worse in school
than children raised in families with high socioeconomic
status-in terms of intellectual and social development,
behavior problems and delinquency:®

These research findings add up to a real and disturbing
developmental slide that occurs all too often in the
preschool years. This slide threatens the well-being of the
state and the nation. It is often difficult to reverse; studies



show that by the time they reach the third grade, children
tend to be set in achievement trajectories that can last the
rest of their school careers and affect their success as adults.®

What can Floridians do to ensure that the newborn who
comes into the world today will be ready to learn and suc-
ceed in tomorrow’s world? What kinds of policies and
practices will meet the essential requirements for healthy
child development in the earliest years? Today, decision
makers are in a better position than ever before to answer
these questions. New research has shed light on the sig-
nificance of the early years and brought home the impor-
tance of prevention and early intervention.

The New Brain Research

In recent years the fields of neuroscience and child
development have flourished beyond any prior expecta-
tion. Thanks to unprecedented scientific and technological
breakthroughs, scientists have learned more about human
brain development over the last decade than was discov-
ered in the previous several centuries.” Their findings are
stunning—dramatic enough, in fact, to inspire cover stories
in both Time and Newsweek, coverage by every major
news outlet, and a historic conference at the White House
that gathered neuroscientist, early childhood educators,
and policy makers.

Through these and other channels, neurobiology is
beginning to find its way into mainstream America. The
research is complex. Its terminology and its sheer volume
can be daunting. But the message is clear. Neuroscience is
now confirming what parents, grandparents and teachers
have long suspected: young children’s day-to-day experi-
ences in the first years of life have a decisive, long-lasting
impact on their achievement as older children and adults.
Scientists have shown that early experience affects how the
brain is “wired,” influencing an individual’s long-term
intellectual, social and emotional capacities.®

This is a good news/bad news story. The good news is
very good. Brain research has shown that early learning
actually changes the physical structure of the brain. This
means that early experiences can have a profound, lifelong
impact not only on childrens intellectual development, but
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also on their emotional well-being and social adjustment.
Because young brains are so active and so flexible, the
early years offer greater opportunities to promote healthy
development and school success than scientists—or
parents—ever realized.®

The bad news: because young brains are so active and so
flexible, the early years are more fraught with risk than we
ever knew. Negative experiences, or the absence of appro-
priate stimulation, can have an especially powerful impact
on children’s development. A wide range of factors—poor
maternal health, inadequate prenatal care, poor nutrition,
lack of appropriate stimulation, abuse and neglect,
parental substance abuse, substandard child care, and pro-
longed maternal depression-can all undermine healthy
growth and learning, including early brain development.®

Today, thanks in part to wide media coverage of new
brain research, the once-wide gap between scientific
knowledge and public understanding is beginning to
shrink. Florida has been a leader in educating the public
about what this research means for young children and the
adults who care for them. Decision makers across the state
are increasingly turning their attention to prevention. To a
greater extent than ever before, efforts to strengthen educa-
tional results for all of Florida’s children are emphasizing
healthy development in the early years, beginning even
before birth. Indeed the state’s first goal for education
reform and accountability calls upon communities and
schools to “collaborate to prepare children and families
for children’s success in school.”

Bright from the Start is the first of three policy papers
which build on the key findings of recent brain research,
showing how new insights can be used to help Florida's
children get off to a good start-at home, in early care and
education settings, and in their communities. This paper
focuses on prevention, highlighting policies and practices
that can sustain children’s promise in the early years, side-
step problems, yield long-term savings, and promote suc-
cess by age six. The second, entitled Windows of
Opportunity, focuses on intervention, showing how efforts
to identify and address developmental problems or delays
in a timely way can benefit all of Floridas children and



their families. The third, Quality Counts, focuses on the
importance of quality in early care and education.

l. Florida's Children

Florida has launched efforts in recent years, to improve
results for young children and their families, and these ini-
tial investments are beginning to pay off. In fact, in a
number of critical areas, Florida is making greater strides
than the nation as a whole.

Accomplishments
Floridians can be proud of these achievements:*

» Health insurance has been extended to more children.
The approval of the plan was accompanied by the passage
of HB4415-The Florida Kidcare Act of 1998. In combina-
tion, these two events make it possible for children from
birth through age 19 who are U.S. citizens or qualified
non-aliens living in families earning up to 200 percent of
the federal poverty level to be covered by health insurance.
Children’s Medical Services will serve children age 0-19
who have special health—care needs and are eligible for
Medicaid or Title XXI. Healthy Kids, Inc. will expand its
enrollment of school-age children and younger siblings in
participating sites. Medikids, administered by the Agency
for Health Care Administration, will cover ages 0-5;
employer-sponsored coverage will be available to children
0-19 and Medicaid eligibility for ages 15-19 is expanded
up to 100 percent of poverty. Some 254,000 previously
uninsured children ages 0-19 will have health insurance as
a result of these measures.

 Preventive health services are available to more
Floridians. Florida’s Medicaid contract with HMOs has
been enhanced. It now includes many preventive mater-
nal and child health services, a performance-based quality
assurance system, and report cards. MediPass, a primary
care case management program for Medicaid enrollees, has
been expanded throughout the state.
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e Qur pregnancy outcomes have improved. Between 1985
and 1995, the state’s infant mortality rate improved by 34
percent-a greater improvement than the nation as a whole.*2

< \We have achieved near-universal prenatal care. Over
the past five years the number of mothers receiving prena-
tal care has increased steadily. In 1994, 98.9 percent of
Florida’s babies were born to mothers who had received
prenatal care.

< We have raised our immunization rate. Florida’s immu-
nization rate for two-year-olds has increased significantly.
Kindergarten and Head Start immunization programs have
contributed to boosting the state’s immunization rates.
In 1994, 97 percent of kindergartners and 92 percent of
Head Start children had been immunized.

» \We have a higher-than-average preschool enroliment. While
the 1993 national figure for three- to five-year-olds enrolled in
preschool was 60 percent, Floridas rate was 65 percent.*

In Florida, as in the United States as a whole, 63 percent of
children under the age of six live with working parents.*

< \We have improved the quality of early care and educa-
tion. Florida has made progress toward improving quality,
in part by requiring child-care centers to have at least one
credentialed staff member for every 20 children.

Major Challenges

These gains are important and impressive. They reflect
the hard work and commitment of many Floridians. At
the same time we cannot afford to flinch in the face of the
difficult challenges that remain. In particular, Florida
needs to redouble efforts to promote school readiness,
preparing children for reading and the other academic and
social challenges of elementary school. Despite intensive
education-reform efforts, our children continue to lag
behind the nation in many areas, including reading and
mathematics achievement and the high school graduation
rate.”> Since reading is the foundation for so much later
learning, it is particularly worrisome that in 1994, only 23
percent of Florida’s fourth graders scored at or above the



proficiency level set by the National Assessment of
Educational Progress.*® The average score for Florida’s
fourth graders was below the national average.”” Efforts to
strengthen these results must begin early. There is mount-
ing evidence that education-reform initiatives will not take
hold unless they begin when children’s learning begins—in
the first days, months and years of life.x®

Today there is growing recognition that the path to
school success does not begin when a child reaches the
age of five or six. It begins at birth, or even before. By
focusing on children’s health and development in the early
years, it is possible to improve their learning later on.

According to the 1998 Kids Count Data Book published
by the Annie E. Casey Foundation, Florida places 44th in
a national ranking of children’s overall well-being.*® This
poor showing reflects a number of interrelated factors.?

The Impact of Poverty. There has been a sharp
increase, over the last decade, in the number of children
living in poverty. In fact children under the age of six con-
stitute the poorest segment of Florida’s population. Here
are the facts:

The number of children living in poverty has increased.
Between 1985 and 1995, there was a 14 percent increase in
the number of children living in poverty while the nation
as a whole showed no change.

Our percentage of very poor children is much higher than
the national average. Twelve percent of the state’s children
(compared with 9 percent nationwide) live in very
low-income families-those whose incomes fall below 50
percent of the poverty level.

These trends are especially troubling in light of recent
brain research, which helps to explain why poverty can
have such a detrimental effect on early childhood develop-
ment and school success. We now know that brain devel-
opment is affected by young children’s environments and
experiences—including not only nutrition and safety, but
also the quality of their attachment to parents or other
caregivers, the level of stress they experience day by day;
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and the amount of appropriate stimulation they receive.
Many of the risk factors that undermine healthy brain
development-poor nutrition, stress, environment, maternal
depression, prenatal exposure to toxic substances, and
insecure attachment to caregivers-are associated with or
intensified by poverty.* Research shows that poverty and
the living conditions that result from poverty are associat-
ed with poor results at every stage of early development:
poor-quality relationships with caretakers in infancy;
behavior problems in preschool; and poor social, emotion-
al, behavioral and academic functioning in elementary
school.? Like other mothers and fathers, low-income par-
ents want to safeguard their children’s health, raise them in
stimulating environments, and make the best possible
arrangements for their care, but their options are often
very limited. Employed parents with very low incomes
may not be able to afford to live in safe neighborhoods,
buy nutritious food, pay for health care or health insur-
ance premiums, or afford high-quality early care and edu-
cation programs.

Children’s Health. A number of public health trends,
including poor pregnancy outcomes and limited access to
health care, further contribute to the state’s low ranking:®

Infant mortality rates, while improved, remain unaccept-
ably high, especially for nonwhite babies. In Florida, non-
white infants are twice as likely to die as white babies.

Nonwhite infants are also twice as likely to have a low
birth weight, placing them at greater risk for health problems
and developmental delays. Today more and more babies are
born with low birth weights. The upward trend holds
both for Florida and the nation as a whole. Our state’s
increase of 3 percent from 1985 to 1995 was less than the
increase for the nation as a whole, but Floridians can take
little comfort in that fact because our baseline was already
unacceptably high. The bottom line: Florida ranks 35th in
the nation with respect to low birth-weight babies and our
rate (7.7 percent) remains higher than the national rate
(7.3 percent).

Many of our children are uninsured or underinsured. In
1994, 18 percent of Floridas children lacked health insur-

7



ance, compared with 13 percent nationwide.” As noted in
the previous section, Florida has made recent progress in
this area but more needs to be done. Health insurance is
often too expensive for low-income families and many
insurance policies limit benefits. Too many of Florida’s
children still lack coverage: in 1997, an estimated 31,485
children born in 1995 did not have insurance.?” Some who
have coverage rely on private-pay and employer-based
plans, which may be weak in the areas of prevention and
primary care. Florida has model legislation requiring
insurers regulated by the state to cover well-child-care
visits, but many insurers are not required to be regulated
by the state.

Adolescent Parenthood. A steep rise in the number of
children born to young, single mothers is a third area of
concern, especially since these children generally face eco-
nomic hardship.?

e The percentage of births to unmarried mothers has risen
dramatically. Between 1980 and 1994, the percentage of
births to single mothers increased by 126 percent (com-
pared with a 45 percent increase in total births).

« More than a third of our children are born to single
mothers. More than a third of Florida’s babies are born to
single mothers. In the decade leading up to 1995, there
was a 20-percent increase in the number of children living
in single-parent homes in Florida. This increase was slight-
ly larger than that for the nation as a whole.”

e The number of births to teen mothers has increased.
Between 1980 and 1994, births to mothers under the age
of 20 increased by 9 percent. In 1994, nearly 14 percent
of all births in the state were to teen mothers.

e The number of births to very young mothers is on the
rise. Between 1985 and 1995, births to mothers ages 15 to
17 rose by 8 percent.*

Juvenile Crime. In recent years, Florida has witnessed,
an alarming increase in juvenile crime. Between 1985 and
1995, the state’s juvenile violent-crime arrest rate rose by 68

8
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percent (although the absolute number of teens arrested
went down).t Admittedly, juvenile crime is sparking con-
cern throughout the nation, but Florida has the nation's
second highest rate of violent crime. School violence has
also increased, particularly in the state’s urban counties.®

We Can Do Better

This list may seem overwhelming, and the danger is
that, in the face of such hard facts, the public may despair,
give up on the children, or blame their families. The clear
message to Floridians must be: we can do better. Both
researchers and practitioners know a great deal more than
ever before about how to protect children’s health and safe-
ty, promote healthy development and learning, break the
cycle of poverty and reduce crime. We know how to pre-
vent many kinds of developmental delays and avert many
cases of school failure. Florida researchers have estimated
that with sufficient and sustained prevention efforts
(including teen pregnancy prevention, family planning,
comprehensive health care, preschool, and early interven-
tion), the number of students in the state needing special
education could be cut in half, from more than 22,000 to
under 11,000.* Researchers looking at national data have
reached similar conclusions. For example, scientists at the
Centers for Disease Control have concluded that at least
half of all cases of mild mental retardation are pre-
ventable.** Prevention produces substantial savings for tax-
payers. Research shows that the cumulative costs to age
18 of special services end up being 20 to 30 percent lower
when begun at birth than when begun at age six.*

We know that prevention works. We know that the cost
of inaction is very high-especially when untreated risk
conditions lead to costly health care and special-education
services. The key is to invest up front.

If Floridians had the means to prevent a childhood dis-
ease and failed to make it available to all of our boys and
girls, we would certainly be at fault. While we cannot
completely prevent school failure, it is indeed in our power
to take steps that will improve results for millions of chil-
dren. We must not let them down.



Il. New Research,
New Understandings

A child begins learning about himself and the world
from the moment he takes his first breath. Parents and
teachers have long known that the early years are impor-
tant. Scientists are now able to prove that they are right.
They are producing evidence that children grow and
develop at a faster rate in the preschool years than at any
other time of life. Their brains are more active and more
flexible in the first three years than they will be during any
other span in the human life cycle.*

Nature and Nurture

Thanks to intensive research in the biological and
behavioral sciences, as well as sophisticated new brain-
scan technologies, scientists now have a much more
detailed understanding of how children’s brains work and
how they develop. Everything they tell us about brain
development suggests that early experiences can have a
profound, lifelong impact not only on children’s intellectu-
al development, but also on their emotional well-being
and social adjustment. Specifically, young children’s
chances for later school success are affected by the quality
of the care they receive, the settings that are created for
them by parents and other caregivers, the attachments
they form with the adults who care for them, and the stim-
ulation they experience. These factors can dramatically
affect an individual’s life trajectory.

Scientists have found that brain development during the
first three years is more rapid, more extensive and more
vulnerable to experience than was ever suspected. Of
course heredity plays a role in determining an individual'’s
capacities. Genes have a powerful influence over person-
ality, temperament and the kinds of intelligence an individ-
ual may have.

But, as parents can attest, children are more than the
sum of their genes. No two human brains are alike
because the particular experiences young children have
affect the way their brains develop. Brain development is a
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complex dance between nature and nurture. Some scien-
tists believe that the role of experience is most decisive in
the early years and gradually diminishes over time. One
study supported by the National Institute for Mental
Health (NIMH) suggests that in infancy, the relative contri-
butions of experience and heredity to cognitive growth are
80 percent and 20 percent, respectively.®

Brain Basics

Babies come into the world with all of the genetic cod-
ing needed to guide their brain development. They are
biologically primed for learning, and recent studies suggest
that young children are also biologically primed for
emotional well-being.*

Newborns' brains are far from finished; the brain is the
last organ in the body to mature. At birth infants possess
nearly all of the billions of brain cells, or neurons, they
will need for a lifetime of thinking, learning and commu-
nicating. If brain development has proceeded normally in
the womb (as it usually does), by the time a child is born
every neuron has arrived at the right place at the right
time and is ready to go to work. But most of a newborn’s
neurons are not yet activated because they have yet to be
hooked up into the complex networks needed for complex
functioning. The formation of these networks-the
“wiring” of the brain’s complex circuitry-does not happen
automatically. It is not entirely preprogrammed.

It instead depends on input from the outside world in the
form of experience.®

The brain is stimulated with each new experience. This
stimulation takes the form of chemical-electrical impulses
that leap between neurons forming connections. As these
impulses race from neuron to neuron, they form neural
pathways. The next time the same kind of experience
occurs, the same connections are again activated or “fired.”
Impulses find their way along the same pathway;, strength-
ening the connections in the process.

Neurons do not connect one-on-one. Depending on
their function and circuitry, each neuron can form any-



where from 10 to 10,000 connections. A newborn has rel-
atively few connections, within the span of three years his
brain will form roughly 1,000 trillion connections.*

The brains of young children are astoundingly busy. It
is no wonder that parents of young children swap stories
of breathtaking cognitive leaps that seem to take place
overnight. The leaps are real, and they are the result of
new connections which enable young children to master
new skills, absorb new knowledge and make increasingly
sophisticated sense of their worlds. And these connec-
tions are reinforced each time they are used.

In the early years a child’s brain produces many more
connections than it will need in adulthood. By the age of
three, children’s brains have formed twice as many connec-
tions as they will need when they are grown. From the
ages of three to ten, the number of connections stays high
and remains relatively stable. Then, as children approach
adolescence, there is a turnabout: the brain begins to dis-
card excess connections. Scientists speak of this process as
pruning. They have discovered that pruning is not a ran-
dom process. Those connections that have been strength-
ened through repeated use tend to remain; those that have
not been used at all, or frequently enough, tend to be
eliminated. In this way brain development is truly a “use
it or lose it” process.”

The elimination of connections may sound worrisome,
but, as connections are pruned, neural networks actually
become more efficient. College students have far fewer
connections than toddlers, but they are better able to ana-
lyze and synthesize new information. On the other hand,
once pruning begins in earnest-somewhere around the
onset of puberty—the brain loses some of its early flexibility.
It becomes less vulnerable to experience. This explains
why it is far easier for children to master a second language
before adolescence than after. It explains why young chil-
dren recover more easily from certain kinds of brain
injuries than adults. And it explains why learning basic
skills tends to be more difficult after the elementary years.®

Learning certainly continues throughout the life cycle.
People of all ages can gain new competencies or improve

10
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old ones. But recent brain research shows that there are
critical periods-windows of opportunity-when certain areas
of the brain undergo active development. During these
periods the brain is particularly efficient at mastering a cer-
tain kind of skill or adapting to a new situation. By the
same token, there are stretches of time when the absence
of stimulation, or negative experience, can be especially
damaging.*

This has enormous implications for preventive care.
Here are some examples:

« Abuse or neglect is traumatic for people of any age,
but may have especially adverse and lasting effects when it
occurs early in life. Efforts to prevent child abuse must
therefore begin even before children are born.*

» Cognitive growth proceeds more rapidly when young
children are spoken to and read to on a regular basis.
When children have few language experiences in the early
years, or when hearing problems are not identified early,
their language development and cognitive growth may be
delayed or impaired.®

< If a young child’ cataracts are not removed soon
enough, the part of the brain that controls vision will not
have the input it needs to make the appropriate connec-
tions. The child may not be able to see even after the
cataracts are removed.”

« Maternal depression appears to have no lasting effect
on a baby if it abates during his first six months of life, but
serious maternal depression is likely to have a negative
impact on children from six to eighteen months of age. It
is therefore important to identify and treat depression
early.®

< If basic reading skills are not mastered in the elemen-
tary grades, they can certainly be learned through later
remediation but progress is likely to be slower and more
labored.® Some other kinds of skills such as riding a bicy-
cle or mastering a musical instrument are learned more
easily if begun in the elementary grades.



The Simple Things

The upshot of research on critical periods is this: time is
of the essence. But parents need not rush their children’s
development. There is no need to recite the alphabet to an
infant or buy flash cards for a three-year-old. 1t makes no
sense, from the standpoint of neuroscience, to “hothouse”
kindergartners by giving them rigorous academic pro-
grams before their brains are ready to handle them. It is
“the simple things” that promote healthy brain develop-
ment in young children-warm, responsive care; talking
and singing; expressions of affection. Whether the care-
giver is a parent, a grandparent, or a child care provider,
these are the interactions that foster not only cognitive
growth, but also emotional and social development.®

lll. Focus on Prevention

Recent brain research has crucial implications for how
decision makers think about, plan and deliver services to
young children and their families. Scientists have shown
that when children form strong, secure attachments to the
adults who care for them, they are more likely to enjoy
good health®™ and success in school.®? Policies that help to
strengthen the bond between caregivers and children-
including parent education programs that help parents
respond to their babies' cues, voluntary home-visitation
programs, family leave for new parents, training for child-
care providers, and on-site child care for working parents-
can therefore become important elements in a comprehen-
sive education-reform program.

In the policy arena the message is urgent and unambigu-
ous: public investments in children’s healthy development
and education cannot wait until age five or six. Study
after study indicates that to optimize early childhood
development, investments must begin early (even before
birth), they must allow for sustained effort, they must be
comprehensive, and they must be guided by a commit-
ment to quality.®
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Prevention Before Birth

Promoting Responsible Parenthood. Just as public invest-
ments in children’s development and learning cannot wait
until they reach the kindergarten classroom, investments
in parents’ development and learning cannot wait until
they reach the labor room. Promoting responsible parent-
hood begins with access to information. Adolescents and
young adults need opportunities-in school and in their
communities-to learn about the responsibilities, pleasures
and challenges of parenthood, as well as factual informa-
tion on child and brain development.>

Voluntary Family Planning. Voluntary family planning
is another important aspect of prevention before concep-
tion. Research shows that children flourish when they are
wanted. In contrast, children of unplanned and unwanted
pregnancies are at higher risk for abuse, neglect and poor
birth outcomes such as low birth weight and infant mor-
tality® In Florida one-fourth of all births are to women
who did not plan to become pregnant. It is often assumed
that unplanned pregnancies occur primarily among teen
mothers, when in fact the problem is more common
among adults. It has been estimated that only 15 percent
of the risk for unwanted or unplanned pregnancies is
among adolescents.®

Prospective parents who want to plan their families or
space their children need information and family-planning
services. When accompanied by quality health care,
planned childbearing has been shown to reduce the likeli-
hood of infant mortality and low birth weight, increase the
likelihood of breastfeeding, and reduce later delinquency
and drug abuse. These results, in turn, save money for
taxpayers. In Florida family planning has been shown to
save between $6.12 and $13.53 for every dollar in public
expenditures.”’

Preconception Care. At present, medical advice related
to childbearing generally begins once a woman is preg-
nant. Preconception care is still a relatively new practice.
But research has established the value of a medical visit
and evaluation when pregnancy is contemplated. This
provides the opportunity for a complete family and per-



sonal history, physical examination and the identification
or discussion of conditions that might require special con-
sideration. Medical conditions that affect expectant moth-
ers and their babies such as high blood pressure or dia-
betes can be identified, discussed and treated. Prospective
parents can be counseled about the impact of prescription
medications, smoking, drinking and drug abuse.
Preconception care can also shed light on substances
that—taken early enough—can protect their babies’ health
and development. For example, if prospective mothers
took folic acid before they become pregnant, half of the
neural tube defects that afflict babies each year could be
avoided.*® Good nutrition is always beneficial but is espe-
cially vital for women of childbearing age.

The case for preconception care is now sufficiently
strong that some employers are beginning to provide it on-
site. For example, a Chicago Bank, First Chicago NBD,
offers on-site preconception health risk assessment and
prenatal education. The program has resulted in substan-
tially fewer C-section rates (28 percent vs. 19 percent) and
a slightly lower rate of low birth weight (4 percent vs 3
percent). The bottom line: shorter disability absences and
a 24-percent drop in health—care costs per delivery.*

Drug and Alcohol Treatment. Prospective parents need
to know about the risks of substance abuse before they
conceive. Women who are dependent on drugs or alcohol
during their childbearing years,are in urgent need of treat-
ment for their own sake and that of their babies. This is
especially important in light of new research on fetal brain
development. Scientists now know that crucial phases of
brain development take place in the first weeks of preg-
nancy, when women may be unaware that they are expect-
ing. Just weeks after conception, certain cells must make
their way to their predetermined position in the
cortex—the part of the brain that is largely responsible for
learning and reasoning. These cells must journey to the
right place at the right time in the right order.® In the vast
majority of pregnancies, this journey, which scientists call
neuronal migration, occurs just as it should. Even in utero,
however, a high-risk environment can jeopardize healthy
development.
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Research shows, for example, that if a fetus is exposed to
cocaine while neuronal migration is taking place, some
neurons may go astray. In some cases this may result in
disabilities such as epilepsy. Prenatal exposure to cocaine
has been associated with delayed or impaired motor devel-
opment, as well as problems with attention, information
processing, learning and memory-any one of which can
jeopardize school readiness and success.® These findings
are particularly disturbing in view of evidence suggesting
that a significant percentage of women who receive care in
inner-city clinics—in one study as many as half-have used
cocaine or crack during their pregnancies.®

Using cocaine and other drugs during pregnancy is
obviously very hazardous, but personal habits that may
seem less risky such as smoking and drinking also jeopar-
dize healthy development. Babies born to alcoholic moth-
ers are at the risk for developing fetal alcohol syndrome
which can give rise to a number of serious impairments,
including mental retardation, behavioral problems, and
impaired linguistic, perceptual and fine motor skills.
Researchers have estimated that 32 percent of infants born
to heavy drinkers, and 14 percent of infants born to mod-
erate drinkers, suffer serious impairments. Scientists sus-
pect that factors associated with alcoholism—such as poor
nutrition, smoking, and frequent falls—contribute to these
poor results.®

Smoking Cessation. Smoking during pregnancy affects
early development in other ways. Recent studies suggest
that prenatal nicotine exposure may affect early brain devel-
opment. A study of eight-year-old boys whose mothers
smoked at least half a pack of cigarettes a day during preg-
nancy found that they were eight times more likely than
boys in a comparison group to be identified by their teach-
ers as having behavior problems.® According to another
study; prenatal exposure to nicotine may affect attention
and behavior regulation, and that in turn may undermine
cognitive functioning and academic achievement.®

Prenatal Care. Studies consistently report that the most
significant factors affecting a newborn’s birth weight and
general well-being are the health of the mother and the
care she receives during pregnancy. When pregnant



women receive late or infrequent prenatal care, their
babies are at risk. Adequate prenatal care not only pro-
motes overall development and reduces risks for a variety
of developmental disabilities, but it can prevent babies
from suffering the effects of undetected and untreated
maternal conditions such as high blood pressure.®

Women who have not stopped smoking, drinking or
using drugs before conception need counseling and help
to protect their babies. Some may need help with stress
reduction. Research is beginning to suggest that prenatal
stress can have a far-reaching impact on emotional
development, lasting into adulthood, by affecting the
endocrine system—one of the body’s important
regulatory mechanisms.

Prenatal care also reduces the chances that a baby will
be born with a low birth weight. This is a very important
goal. In Florida and throughout the nation, low birth
weight is the leading cause of infant death (before the age
of one). Low birth weight presents immediate and poten-
tially serious risks for a newborn; it also increases the like-
lihood that a baby will encounter problems in the future.
When a newborn weighs in at less than 5.5 pounds, she is
about three times more likely to encounter serious health
and developmental difficulties, including chronic respira-
tory problems, hearing and sight deficiencies, and learning
disabilities.®* Given that low birth weight is associated
with inadequate nutrition and maternal smoking (among
other factors) both the need for and the potential impact
of parent education is considerable.

Prevention During Infancy

Compared with other primates, human beings are born
with very undeveloped brains. This helps to ensure the
survival of our species. Other primates can only live in a
particular environment, or niche, that meets their particu-
lar needs. But humans are much more flexible because
our brains develop in the world, in contact with the envi-
ronment. This helps individuals adapt to a wide variety of
conditions and settings.
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Parent Education and Family Support. For a new-
born, “the world” means Mom, or whoever is the main
caregiver. In study after study researchers have reached
the same conclusion: children thrive when they have
secure and loving relationships with the adults who care
for them.® No responsibility is more awesome, no task
more difficult, than raising a child. Parenting is an around-
the-clock job requiring bottom-line responsibility and life-
and-death decision-making. And yet mothers and fathers
are expected to perform well with no experience, training
or support. A recent survey conducted by Zero to Three
confirms that few first-time parents feel fully prepared for
their new role. The youngest and least financially secure
feel particularly unprepared.” Parent education programs
with proven effectiveness such as Healthy Families are
therefore crucial elements in Florida’s prevention strategy.

A growing body of research has begun to explore the
impact of parent-child attachment on development and
well-being throughout the life cycle. Several recent studies
strongly suggest that the quality of a child’s attachment to
primary caregivers has a significant impact on social devel-
opment and competency throughout life.” Secure early
attachments may also be a key to preventing juvenile vio-
lence. Scientists have found that the quality of the moth-
er-child bond has a strong, sustained impact on a child's
regulatory capacities, particularly the ability to display and
modulate emotions.™

Finally, a secure early attachment appears to make chil-
dren more resilient, helping them withstand stress and
thrive despite the detrimental effects of poverty. When the
research team of Egeland, Carlson and Sroufe looked into
what made some children more resilient than others grow-
ing up in similar circumstances, they discovered that the
most critical factor was children’s secure attachment with
their caregivers, followed by the level of caregivers' knowl-
edge of child development, the availability of social sup-
port for parents/caregivers, and access to mental health
services, particularly for those parents who had experi-
enced abuse and/or neglect in their own childhoods.” Here
again, prevention hinges on knowledge and access.
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Parent education and family support projects, especially
those that include voluntary home visits, have been shown
to prevent developmental delays as well as social and emo-
tional problems among children to mothers and fathers at
risk for parenting problems. Such programs can help par-
ents learn to read and respond to their young childrens
cues and signals, create safe and stimulating environments
for their young children, make good child-care arrange-
ments when they go back to work, and become more
confident caregivers.

Well Baby Care. Prenatal care helps to ensure babies’
healthy development, but it is not enough. Infants and
toddlers need regular well baby care. They need regular
check-ups and a full complement of immunizations.
Their growth and development need to be monitored at
regular intervals. Children who visit the doctor regularly
get sick less often than children who do not.™

Well baby visits also provide teachable moments—espe-
cially for first-time parents. Doctors, physician’s assistants,
nurses and nurse practitioners can provide a great deal of
information and advice, health and safety tips, and refer-
rals to community services. In the process, they can help
parents become more confident, competent mothers and
fathers. Health professionals can also spot serious prob-
lems, or address minor ones before they become major.
Recognizing that all families need consistent access to
medical care, preventive services and parenting advice,
many pediatric and family practices are including profes-
sionals trained in child development on their staffs.

These preventive services make tremendous sense, but
some families cannot take advantage of them. Nearly one
in five of Floridas children has no health insurance. Most
are seen by health professionals only when a stomach
ache or fever is serious enough to warrant a visit to the
emergency room.

Breast-feeding. The January 1998 issue of Pediatrics
featured the results of an 18-year study of the long-term
benefits of breast-feeding. The study found that breast-
feeding is associated with “small but detectable” increases
in cognitive ability and educational achievement.
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The study, which followed one hundred New Zealand chil-
dren, found that in relation to a comparison group, babies
who were breast-fed for eight months or more scored high-
er on 1Q tests; demonstrated increased reading comprehen-
sion, mathematical ability and overall scholastic ability;
received higher teacher ratings in reading and math; and
achieved higher scores on high school exit examinations.™

Many parents appreciate the advantages of breast-feed-
ing, including the fact that breast-fed babies benefit from
their mothers’ stronger immune systems. But many find it
difficult to continue nursing their babies once they go back
to work. And today, nationwide, more than half of all
mothers with babies under the age of one work outside of
the home. Although 55 percent of working mothers breast
-feed their infants, those who work outside the home tend
to stop sooner than those who are not employed. Only 10
percent of working mothers continue nursing for six
months after birth, compared to 24 percent of non-
employed mothers.” Some employers have launched pro-
grams that enable nursing mothers to feed their babies at
on-site, child-care centers or to express and store breast
milk during the work day in “lactation rooms.”

Building Early Language Skills. Many aspects of an
infant’s surroundings affect brain development and intellec-
tual growth, including the linguistic environment. New
research shows that children pay close attention to the lan-
guage they hear beginning in the first months of life. By six
months they already show a preference for the sounds
associated with their native language; they tune in to native
sounds and tune out other languages. By the time children
reach their first birthday, their brains are already starting to
map the sound structure of their native language.”

Early language learning is bolstered by the special ways
that adults speak to babies and young children, commonly
known as “parentese.” When adults talk to children they
tend to speak more rhythmically and more slowly; they
exaggerate phonetic shifts; they use simpler grammar and
vocabulary. Through these everyday exchanges, children
learn not only about language, but about emotional con-
tact and social relationships.



Just as language processes in infancy are influenced by
social exchanges with parents and caregivers, so is later
language development and competence. One study found
that when mothers spoke to their infants regularly, their
children learned almost 300 more words by age two than
did those children whose mothers rarely spoke to them.
Even more striking, the study found that simply being
exposed to language was not enough; for those infants
whose mothers rarely spoke to them, but who frequently
listened to television or to adults talking among them-
selves, there was little benefit by the age of two.™

Research suggests that regular parent-child interchanges
during the first year not only provide valuable learning
opportunities, but lay the foundation for later achieve-
ment. One recent study of parent-child interaction found
that compared with other children, those whose parents
talked to and interacted with them more had a stronger
grasp of the conceptual possibilities of language and were
better problem solvers when they reached elementary
school.” Reading aloud to children has also been shown
to contribute significantly to school readiness.®

Reducing Risks for Children of Teen Mothers. When
children have children, both mothers and babies are at
risk—physically, developmentally, emotionally, academically
and financially. Research shows that teenagers who are not
faring well in school and have lower educational aspira-
tions are more likely to have sex during adolescence than
those who are doing better in school and have higher
hopes for the future. A key strategy for reducing early
childbearing is to give young people the services, the moti-
vation and the sense of hope needed to postpone parent-
hood; young people need other ways to gain status and
assert their adulthood. In this sense, education reform and
economic development are keys to lowering the rate of
teen parenthood.®

But once teen mothers have given birth, how can they
be helped to take good care of their children and postpone
subsequent pregnancies until their twenties? Studies have
shown that early intervention programs for young mothers
that begin during pregnancy can achieve these goals while
reducing the incidence of abuse.
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For example, the Prenatal/Early Infancy Project provid-
ed home visits by nurses to 400 families in Elmira, New
York, beginning during pregnancy and continuing until
the children’s fourth birthdays. About 85 percent of pro-
gram participants were low-income, unmarried teenagers
who were pregnant with their first child. The program
was found to reduce the rate of verified cases of neglect
and abuse by 80 percent, lower the rate of second preg-
nancies by 42 percent, and increase the number of years
that the mothers participated in the work force by 83 per-
cent. Follow-up studies also indicated that the program
more than paid for itself; 80 percent of the cost savings
came from reduced welfare costs and food-stamp expendi-
tures. Most importantly, the effects of participation in the
Prenatal/Early Infancy Project were found to be long-term.
Fifteen years later, the researchers found that in relation to
a comparison group, program participants had less reliance
on welfare, fewer subsequent children, fewer arrests and
significantly lower rates of child abuse.®?

Prevention Throughout
Early Childhood

A childs first birthday is a poignant event. The develop-
mental leaps of a childs first year are nothing short of
spectacular. But the milestones that lie ahead are equally
important. Children’s needs change dramatically during
the toddler and early childhood years. With mobility
comes the need for greater vigilance to prevent accidents
and injuries-both at home and in child-care settings.

With rapid cognitive growth and the emergence of new
language skills, children need different kinds of stimula-
tion. As childrens experiences with and in the world
become more complex, they must be adequately equipped
to handle the stress that is inevitable in daily life. And as
children develop, parents must ensure that the child care
and early education arrangements they make are safe,
stimulating and supportive.

Preventing Accidents. Preventable injuries account for
92 percent of deaths of young children in Florida.®* This
fact is all the more tragic because most of these injuries are
preventable with safety measures such as “child-proof”
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households, seat belts in cars, bicycle helmets, and child-
proof fences and gates around swimming pools.
Community-based prevention approaches such as the
National 4-H Council’s Communities for Child Safety-
appear to be helpful. A national campaign known as
Healthy Child Care America has promoted preventive safe-
ty measures in child care settings.

Preventing Cognitive Delays and Mental Retardation.
Parents are their children’ first and most important teach-
ers. Virtually all parents want to succeed in this role, but
those with little education are clearly at a disadvantage.
Statistics bear this out. Parents’ education level is one of
the best predictors of children’s school success. Moreover,
children, regardless of race, who are born to mothers with
less than 12 years of education are four times more likely
to have developmental delays so severe that they are con-
sidered to have mental retardation. For this reason family
literacy programs, which emphasize adult education for
parents along with preschool education for children, are a
particularly important way to prevent developmental
delays and school failure.®

These programs, like other parent education programs,
can broaden parents’ knowledge, provide positive academ-
ic and social experiences that can help them support their
children’s achievement, and give them the tools they will
need in coming years to help their children with home-
work. But just as important, they can help parents under-
stand the kinds of day-to-day interaction and stimulation
that foster young children’s cognitive growth and lead to
school success: holding and soothing; talking and reading;
singing and playing; and exploring new places and ideas.
These interactions may seem “natural,” but parents who
are perpetually rushed and under stress may not give
young children all of the intellectual stimulation and emo-
tional support they need to enter kindergarten “ready to
learn.” For example, according to Starting Points, a 1994
Carnegie Corporation of New York report on meeting the
needs of young children, only half of the nation’s infants
and toddlers are regularly read to by their parents.®

Finally, parent-education programs can raise parents
awareness that children can be overstimulated or overex-
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posed to harmful stimulation, including both real-life and
media-generated violence. Several neuroscientists have
theorized that the combination of too little healthy stimu-
lation and too much harmful stimulation prevents the for-
mation of vital brain connections and hinders children’s
ability to manage stress and process information.

Preventing Child Maltreatment. In 1994 there were
more than 168,000 reported cases of child maltreatment in
Florida. This figure reflects both abuse and neglect-and
both can jeopardize brain development. Nationwide, 45
percent of the 2.7 million children who were reported to
be abused in 1990 were cited as victims of neglect.’” Inan
overview of child neglect, the research team of Martha
Farrell Erickson and Byron Egeland found that the impact
of emotional neglect (which they also characterize as “psy-
chologically unavailable parenting™) was more profound
than either physical neglect or any other type of maltreat-
ment. Recent research suggests that parents are more like-
ly to subject their children to neglect when they lack
understanding of their children’s behavior and the impor-
tance of the parent-child relationship; when they experi-
ence a high level of stress in their daily lives; when they
are socially isolated or lack adequate support; and when
they themselves have histories of neglect or inadequate
care. Moreover, numerous studies of child abuse have
found that children who have been maltreated, including
those who have been neglected, tend to have insecure or
anxious attachments with their primary caregivers. Family
support programs that address these issues, including
home visitation programs, can help to prevent abuse and
neglect. Since neglect takes many forms and neglectful
parents have an array of underlying problems, prevention
programs are most effective when they are flexible and can
tailor their strategies and services to the needs of diverse
families.®

Reducing Stress. A number of recent studies have
focused on the impact of stress and trauma on the brains
of young children. The findings are consistent: young
children who have experienced prolonged stress and/or
trauma are at risk for long-lasting neurological vulnerabili-
ties which can put them at risk for drug abuse, teen preg-
nancy and a range of psychiatric problems later in life.®



According to psychiatrist Bruce Perry, “The experience of
the traumatized child is fear, threat, unpredictability, frus-
tration, chaos, hunger, and pain. Therefore, the trauma-
tized child’s template for brain organization is the stress
response.” This means that traumatized children live in a
persistent state of fear and react to stressors, both mild and
severe, with similar behaviors.

The stress response occurs at several levels. At the physi-
ological level, adrenalin surges, the heart pounds, blood
pressure soars and muscles prepare for “fight or flight.” At
the hormonal level, the stress response spurs release of cor-
tisol, a steroid hormone which helps the body respond to
danger. Everyone produces cortisol, especially during cer-
tain times of the day, but severe trauma and stress can lead
to abnormal, harmful cortisol cycles.

Recent research has also provided important clues about
how to buffer children from the stress of life's unavoidable
ups and downs. Dr. Megan Gunnar of the University of
Minnesota has found that secure early attachment appears
to have an “immunizing” effect, buffering children to some
degree against the harmful effects of stress.** Studies by
Bruce Perry and others have shown that early intervention
can effectively short-circuit the stress response by prevent-
ing the reactions to the trauma from becoming a general-
ized state of being.? And researchers now believe that
babies can learn to regulate their stress responses and
older children can learn to reset their stress responses
through loving experiences with nurturing caregivers.

IV. Recommendations:
Invest UpFront

Support Responsible Parenthood

< Invest in preconception education, health care and
counseling, including voluntary family planning.

< Improve parents’ access to information and resources.

» Ensure access to high-quality, preventive mental
health services for families, especially those designed
to prevent child abuse or neglect.

e Expand access to family-support and home-visitatio
programs such as Healthy Families Florida.

Invest in Preventive Health Care

n

* Make health information and counseling available to

all women of childbearing age.

e Ensure adequate prenatal care.

» Promote the benefits of folic acid supplements
during pregnancy.

» Promote breast-feeding.

e Ensure adequate access to health care and
coverage (with an emphasis on regular well baby cal
and immunizations).

» Ensure that mental health services are available to
children under age 5 through both Medicaid and
private insurance.

« Offer smoking cessation and drug and alcohol
treatment programs geared to prospective or
expectant parents.

» Ensure that prospective and new parents have acces
to critical information on child health and safety.

Support Community
Mobilization Efforts

 Spread information about effective programs.

e Ensure effective coordination of existing programs.

» Support efforts by employers to implement family-
friendly policies.

e Engage employers, faith communities,
community-based organizations and other partners
in prevention efforts.

re

S

17



NOTES:

1. Cohen, D. (1997). Presentation at the White House Conference on Early
Childhood Development and Learning. Washington, D.C. April 17, (1997).

2. This observation by Jean Piaget was cited in R. Joseph, Neuropsychiatry, neu-
ropsychology, and clinical neuroscience: Emotion, evolution, cognition, language,
memory, brain damage, and abnormal behavior. (1996). Baltimore, MD: Williams and
Wilkins, p. 204.

3. Zervigon-Hakes, A., Graham, M., Stabile, 1., Kamiya, K., Bahlem, B, &
Muenchow; S. (1997). Florida’s children: Their future is in our hands. Tampa, FL:
Florida State University Center for Prevention and Early Intervention Policy, p. 67.

4. Carnegie Task Force on Learning in the Primary Grades. (1996). Years of
promise: A comprehensive learning strategy for America’s children. New York:
Carnegie Corporation of New York, p. 4.

5. Huston, etal. (1994). Children and poverty: Issues in contemporary research.
Special issue of Child Development 65(2):275-82.

6. Alexander, K.L. & Entwisle, D.R. 1988. Achievement in the first 2 years of
school: Patterns and processes. Monographs of the Society for Research in Child
Development. 53(2):1;

Bloom, B.B. 1964. Stability and Change in Human Characteristics. New York:
Wiley; Carnegie Task Force on Learning in the Primary Grades. (1996).Years of
promise: A comprehensive learning strategy for America’s children. New York:
Carnegie Corporation of New York; Entwisle, D.R. & Alexander, K.L. (1993). Entry
into school: The beginning school transmition and educational stratification in the
United States. Annual review of sociology. 19:417; Krause, PE. (1973). Yesterday's
children. New York: Wiley; Lloyd, D.N. 1978. Prediction of school failure from third-
grade data. Educational and Psychological Measurement. 38.

7. Kotulak, R. (1996). Inside the brain: Revolutionary discoveries of how the
mind works. Kansas City, MO: Andrews and McMeel.

8. Shore, R. (1997). Rethinking the brain: New Insights into early development.
New York, NY: Families and Work Institute.

9. Shore, R. (1997). Rethinking the brain: New Insights into early development.
New York, NY: Families and Work Institute.

10. Dawson, G., Hessl, D. & Frey, K. (1994). Social influences on early develop-
ing biological and behavioral systems related to risk for affective disorder. In
Development and Psychopathology. Cambridge University Press; Perry, B.D., Pollard,
R.A., Blakley, T.L., Baker, WL., & Vigilante, D., Childhood trauma, the neurobiology
of adaptation, and “use-dependent” development of the brain: How “states” become
“traits.” Infant Mental Health Journal, Vol. 16, No. 4, Winter 1995, pp. 271-290.

11. Unless otherwise specified, data in this section are drawn from Zervigon-
Hakes, A., M. Graham, |. Stabile, K. Kamiya, B. Dahlem, & Muenchow, S. (1997).
Florida’s Children: Their Future is in Our Hands.

12. Annie E. Casey Foundation. (1998). 1998 Kids count data book. Baltimore,
MD: author, pp. 58-59.

13. Annie E. Casey Foundation. (1998). 1998 Kids count data book. Baltimore,
MD: author, pp. 58-59.

14. Annie E. Casey Foundation. (1998). 1998 Kids count data book. Baltimore,
MD: author, p. 58.

15. State-by-state results for student performance on the National Assessment of
Eduational Progress are reported in: National Center for Education Statistics. Digest
of educational statistics 1995. (1996). Washington, DC: U.S. Department of
Education Office of Educational Research and Improvement. Reading and mathemat-
ics results are reported in Tables 109, 117, 118, and show that Florida students fell
below the national average. High school completion rates are reported in National
Education Goals Panel. (1996). The national education goals report: Building a
nation of learners (1996). Washington, DC: National Education Goals Panel, p. 85.

16. National Education Goals Panel. (1996). The national education goals report:

18

Building a nation of learners (1996). Washington, DC: National Education Goals
Panel, p. 85.

17. National Center for Education Statistics. Digest of educational statistics 1995.
(1996). Washington, DC: U.S. Department of Education Office of Educational
Research and Improvement, Table 109, p. 116.

18. Ounce of Prevention Fund. (1996). Starting Smart: How Early Experiences
Affect Brain Development. Chicago: Ounce of Prevention Fund; Carnegie Task Force
on Meeting the Needs of Our Youngest Children. (1994). Starting points: Meeting the
needs of our youngest children. New York, NY: Carnegie Corporation of New York.

19. Annie E. Casey Foundation. (1998). 1998 Kids count data book. Baltimore,
MD: author, pp. 58-59.

20. Unless otherwise indicated, data in this section are drawn from : Annie E.
Casey Foundation. (1998). 1998 Kids count data book. Baltimore, MD: author, pp.
58-59.

21.Egeland, B.R., Carlson, E., and Sroufe, L.A. (1993). Resilience as process. In
Development and Psychopathologyy. Cambridge: Cambridge University Press;
Sherman, A. (1994). Wasting Americais Fuiture: The Children’s Defense Fund Report
on the Costs of Child Poverty. Boston: Beacon Press.

22.Egeland, B.R., Carlson, E., and Sroufe, L.A. (1993). Resilience as process. In
Development and Psychopathologyy. Cambridge: Cambridge University Press, p. 519.

23. Unless otherwise specified, data in this section are drawn from Zervigon-Hakes,
A., M. Graham, 1. Stabile, K. Kamiya, B. Dahlem, & Muenchow; S. (1997). Floridas
Children: Their Future is in Our Hands.

24. Annie E. Casey Foundation. (1998). 1998 Kids count data book. Baltimore,
MD: author, p. 59.

25. Annie E. Casey Foundation. (1998). 1998 Kids count data book. Baltimore,
MD: author, p. 58.

26. Zervigon-Hakes, A., M. Graham, |. Stabile, K. Kamiya, B. Dahlem, &
Muenchow; S.. (1997). Florida’s children. The future is in our hands. Tampa, FL:
Florida State University Center for Prevention and Early Intervention Policy, p. 13.

27. Zervigon-Hakes, A., M. Graham, |. Stabile, K. Kamiya, B. Dahlem, &
Muenchow; S.. (1997). Floridas Children: Their Future is in Our Hands. Tampa,
FL: Florida State University Center for Prevention and Early Intervention Policy, p. 40.

28.Unless otherwise specified, data in this section are drawn from Zervigon-Hakes,
A., M. Graham, 1. Stabile, K. Kamiya, B. Dahlem, & Muenchow; S. (1997). Floridas
children. Their future is in our hands.

29. Annie E. Casey Foundation. (1998). 1998 Kids count data book. Baltimore,
MD: author, pp. 58-59.

30. Annie E. Casey Foundation. (1998). 1998 Kids count data book. Baltimore,
MD: author, pp. 58-59.

31. Annie E. Casey Foundation. (1998). 1998 Kids count data book. Baltimore,
MD: author, p. 59.

32. Zervigon-Hakes, A., M. Graham, |. Stabile, K. Kamiya, B. Dahlem, &
Muenchow; S.. (1997). Florida’s children. Their future is in our hands. Tampa, FL:
Florida State University Center for Prevention and Early Intervention Policy.

33.Zervigon-Hakes, A., M. Graham, |. Stabile, K. Kamiya, B. Dahlem, &
Muenchow; S.. (1997). Florida’s children. Their future is in our hands. Tampa, FL:
Florida State University Center for Prevention and Early Intervention Policy, p. 6.

34.Dr. Marshalyn Yeargin-Allsop, medical epidemiologist in the Division of Birth
Defects and Developmental Disabilities, Centers for Disease Control, quoted in Ronald
Kotulak, Learning how to use the brain. Keynote speech delivered at: Conference on
brain development in young children: New frontiers for research, policy and practice,
June 13-14 1996, University of Chicago, pp. 21-22.

35.Wood, M.E. (1981). Costs of intervention programs. In C. Garland et. al., eds.
Early intervention for children with special needs and their families: Findings and rec-



ommendations. Westar Series Paper No. 11. Seattle, WA: University of Washington.

36.Shore, R. (1997). Rethinking the brain: New insights into early development.
New York, NY: Families and Work Institute.

37.Dawson, G., Hessl, D. & Frey, K. (1994). Social influences on early develop-
ing biological and behavioral systems related to risk for affective disorder. In
Development and Psychopathology. Cambridge: Cambridge University Press, pp.
759-7; Erickson, M.F, Korfmacher, J. & Egeland, B.R. (1992). Attachments past and
present: Implications for therapeutic intervention with mother-infant dyads. In
Development and Psychopathology. New York: Cambridge University Press, pp. 495-
507; Gunnar, M.R. (1996). Quality of care and the buffering of stress physiology: Its
potential in protecting the developing human brain. University of Minnesota Institute
of Child Development.

38. This was a finding of a study published in 1993 by a group of scientists led by
Dr. Matthew McGue of the University of Minnesota. The study suggested a steady
rise in the lifetime role of heredity in cognitive function. It found that the genetic fac-
tor in general cognitive ability is about 20 percent in infancy, 40 percent in childhood,
50 percent in adolescence, and 60 percent in adulthood. These findings are described
in Browne, M.W. (1997). Role of genes in shaping intelligence is lifelong, study says.”
The New York Times, June 6, 1997, p. A20. They are consistent with the evidence
produced by a more recent study on the role of genes in shaping intelligence spon-
sored by the National Institutes of Health and led by Dr. Gerald E. McClearn, director
of the Center for Developmental and Health Genetics at Pennsylvania State University.
See McClearn, G.E., Johansson, B. et al. (1997). Substantial genetic influence on cog-
nitive abilities in twins 80+ years old. Science 276:1560-1565.

39.Hotz, R.L. (1996). Deciphering the miracles of the mind. Los Angeles Times,
October 13, (1996).

40. Schatz, C.J. (1992). The developing brain. Scientific American 267 (3), pp.
60-67.

41.Schatz, CJ. (1992). The developing brain. Scientific American 267 (3), pp.
60-67.

42. Chugani, H.T. (1997). Neuroimaging of develomental non-linearity and develo-
mental pathologies. In R.W. Thatcher, G.R. Lyon, J. Rumsey, and N. Krasnegor, eds.
Developmental neuroimaging: Mapping the development of brain and behavior. San
Diego: Academic Press.

43. Joseph, R. Neuropsychiatry, neuropsychology, and clinical neuroscience:
Emotion, evolution, cognition, language, memory, brain damage, and abnormal
behavior. (1996). Baltimore, MD: Williams and Wilkins, pp. 654-656.

44. Diamond, M. (1991). Environmental influences on the young brain. In K.R.
Gibson, A.C. Peterson, eds., Brain maturation and cognitive development. New York,
NY: Aldine De Gruyter.

45. Perry, B.D., Pollard, R.A., Blakley, T.L., Baker, W.L., & Vigilante, D. 1995.
Childhood trauma, the neurobiology of adaptation, and “use-dependent” development
of the brain: How “states” become “traits.” Infant mental health journal 259 (4):271-
291.

46. Kuhl, PK., Williams, K.A., Lacerda, F, Stevens, K.N. & Lindblom, B. (1992).
Linguistic experience alters phonetic perception in infants by 6 months of age. Science
255:606-608; Blakeslee, S. (1997). Studies show talking with infants shapes basis of
ability to think. The New York Times (April 17, 1997), p. A22.

47. Shore, R. (1997). Rethinking the brain: New insights into early development.
New York, NY: Families and Work Institute.

48. Dawson, G., Hessl, D. & Frey, K. (1994). Social influences on early develop-
ing biological and behavioral systems related to risk for affective disorder. In
Development and psychopathology. Cambridge: Cambridge University Press, pp.
759-779.

49. Carnegie Task Force on Learning in the Primary Grades. (1996). Years of
promise: A comprehensive learning strategy for America’s children. New York, NY:

Carnegie Corporation of New York.

50. Zero to Three. [undated.] Heart start: The emotional foundations of school
readiness. Arlington, VA: National Center for Clinical Infant Programs.

51. Harris, E.S., Weston, D.R., and Lieberman, A.F 1989. Quality of mother-infant
attachment and pediatric health care use. Pediatrics 84(2):248-254.

52. On parent-infant attachment and school success, see Teo, A., E. Carlson, PJ.
Mathieu, B.R. Egeland, and L.A. Sroufe. (1996). A prospective longitudinal study of
psychosocial predictors of achievement; Journal of school psychology 34 (3):285-306.
Zero to Three. [undated.] Heart start: The emotional foundations of school readiness.
Arlington, VA: National Center for Clinical Infant Programs; Ounce of Prevention
Fund. 1996; Starting smart: How early experiences affect brain development.
Chicago: Ounce of Prevention Fund. On the negative effects of poor infant-parent
attachment, see Lieberman, A.F and C.H. Zeanah. 1995. Disorders of attachment in
infancy. Infant Psychiatry, 4(3):571-587. On the biological effects of strong infant-par-
ent attachment, see Hofer, M.A. 1995. Hidden regulators: Implications for a new
understanding of attachment, separation, and loss. In S. Goldberg, R. Muir and J. Kerr,
eds. Attachment theory: Social developmental and clinical perspectives. Hillsdale, NJ:
The Analytic Press’ Kraemer, G.W. (1992). A psychobiological theory of attachment.
Behavioral and brain sciences 15(3):511.

53. Much of this research is summarized in Carnegie Task Force on Learning in the
Primary Grades. (1996). Years of promise: A comprehensive learning strategy for
America’s children. New York, NY: Carnegie Corporation of New York. Carnegie
Task Force on Meeting the Needs of Young Children. (1994). See also: Carnegie Task
Force on Meeting the Needs of Young Children. (1994). Starting points: Meeting the
needs of our youngest children. New York, NY: Carnegie Corporation of New York;
Zervigon-Hakes, A., M. Graham, 1. Stabile, K. Kamiya, B. Dahlem, & Muenchow; S.
(1997). Floridas children. Their future is in our hands. Tallahassee, FL: Florida State
University Center for Prevention and Early Intervention Policy

54. Carnegie Task Force on Meeting the Needs of Young Children. (1994).
Starting points: Meeting the needs of our youngest children. New York, NY: Carnegie
Corporation of New York.

55. Davidson, E. Presentation at the White House Conference on Early Childhood
Development and Learning, April 17, 1997; Carnegie Task Force on Meeting the
Needs of Young Children. (1994). Starting points: Meeting the needs of our youngest
children. New York, NY: Carnegie Corporation of New York; Zervigon-Hakes, A.,
Graham, M., Stabile, I., Kamiya, K., Bahlem, B, & Muenchow; S. (1997). Florida's
children. Their future is in our hands. Tallahassee, FL: Florida State University
Center for Prevention and Early Intervention Policy, p. 6.

56. Davidson, E. Presentation at the White House Conference on Early Childhood
Development and Learning, April 17, (1997).

57. Zervigon-Hakes, A., Graham, M., Stabile, I., Kamiya, K., Bahlem, B, &
Muenchow; S. (1997). Florida’s children. Their future is in our hands. Tallahassee,
FL: Florida State University Center for Prevention and Early Intervention Policy, p. 8.

58. Zervigon-Hakes, A., Graham, M., Stabile, 1., Kamiya, K., Bahlem, B, &
Muenchow; S. (1997). Florida’s children. Their future is in our hands. Tampa, FL:
Florida State University Center for Prevention and Early Intervention Policy, p. 27.

59.Jacobson, M., Kolarek, M.H., and Newton, B. (1996). Business, babies and the
bottom line: Corporate innovations and best practices in maternal and child health.
Wiashington Business Group on Health.

60. Rakic, P 1988. Specification of cerebral cortical areas. Science. 241(July 8):170-
176; Rakic, P, Bourgeois, J.-P, and Goldman-Rakic, PS. (1994). Synaptic development
of the cerebral cortex: implications for learning, memory, and mental illness. In J. van
Pelt, M.A. Corna, H.B.M. Uylings and PH. Lopes da Silva (eds.), The Self-Organizing
Brain: From Gowth Cones to Functional Networks. Elsevier Science BV.

61. Mayes, L.C., Bornstein, M.H., Chawarska, K., Haynes, O.M. & Granger, R.H.
1996 Impaired regulation of arousal in 3-month-old infants exposed prenatally to
cocaine and other drugs. In Development and psychopathology. Cambridge:

19



Cambridge University Press; Mayes, L.C. (1996). Remarks. Conference on brain
development in young children: New frontiers for research, policy and practice, June
13-14 1996, University of Chicago.

62.Mayes, L.C. (1996). Remarks. Conference on brain development in young
children: New frontiers for research, policy and practice, June 13-14 1996, University
of Chicago.

63.Joseph, R. (1996). Neuropsychiatry, neuropsychology, and clinical neuro-
science: Emotion, evolution, cognition, language, memory, brain damage, and abnor-
mal behavior. Baltimore, MD: Williams & Wilkins.

64.Wakschlag, L. S., Lahey, B.B., Loeber, R., Green, S.M., Gordon, R.A., and
Leventhal, B.L. (1997). Maternal smoking during pregnancy and the risk of conduct
disorder in boys. Archives of general psychiatry.

65.0lds, D. (1997). Tobacco exposure and impaired develoment: A review of the
evidence. Mental retardation and developmental disabilities research reviews, p. 267.

66. Zervigon-Hakes, A., M. Graham, |. Stabile, K. Kamiya, B. Dahlem, &
Muenchow; S.. (1997). Florida’s children. Their future is in our hands. Tampa, FL:
Florida State University Center for Prevention and Early Intervention Policy, p. 59.

67.Vallee, M., W. Mayo, F. Dellu, M. LeMoal and Newton, B. (1997). Prenatal
stress induces high anxiety and postnatal handling induces low anxiety in adult off-
spring: Correlation with stress-induced corticosterone secretion. Journal of neuro-
science. 17(7)2626-2636. April 1, (1997).

68.Albee, G.W. & Gullotta, T.P, eds. (1997). Primary prevention works. Vol VI of
Issues in children’s and families lives. Thousand Oaks, CA: Sage Publications.

69. There is a large literature on attachment. See for example Erickson, M.F,
Korfmacher, J. & Egeland, B.R. (1992). Attachments past and present: Implications
for therapeutic intervention with mother-infant dyads. In Development and
Psychopathology. New York: Cambridge University Press, pp. 495-507. Today, neuro-
science is enlarging the research base. See Hofer, Myron A. 1995. Hidden regulators:
Implications for a new understanding of attachment, separation, and loss. In S.
Goldberg, R. Muir and J. Kerr (eds.). Attachment theory: Social developmental and
clinical perspectives. Hillsdale, NJ: The Analytic Press; Kraemer, Gary W. (1992). A
psychobiological theory of attachment. Behavioral and brain sciences 15 (3):493-511.

70.Zero to Three. (1997). Parent poll on early childhood development. Arlington,
VA: National Center for Clinical Infant Programs. Summary of poll results available
at http://www.zerotothree.org.

71.See Dawson, G., Hessl, D. and Frey, K. (1994). Social influences on early
developing biological and behavioral systems related to risk for affective disorder. In
Development and Psychopathology. Cambridge: Cambridge University Press, pp.
759-779.

72..Perry, B D., Pollard, R.A., Blakley, T.L., Baker, W.L., & Vigilante, D. 1995.
Childhood trauma, the neurobiology of adaptation and “use-dependent” development
of the brain: How “states” become traits.” Infant mental health journal, 259 (4):271-
291.

73.Egeland, B.R., Carlson, E., and Sroufe, L.A. (1993). Resilience as process. In
Development and Psychopathologyy. Cambridge: Cambridge University Press; see
also Teo, A., Carlson, E., Mathieu, PJ. Egeland, B. and Sroufe, L.A. (1996). A prospec-
tive longitudinal study of psychosocial predictors of achievement. Journal of school
psychology 34 (3):285-306.

74.Carnegie Task Force on Meeting the Needs of Young Children. (1994).
Starting points: Meeting the needs of our youngest children. New York, NY: Carnegie
Corporation of New York.

75.Horwood, LJ. & Fergusson, D.M. (1998). Breast-feeding and later cognitive
and academic outcomes. Pediatrics. January (1998). Vol 101, no. 1, p.e9.

76.Cohen, R. & Mrtek, M.B. (1994). The impact of two corporate lactation pro-
grams on the incidence and duration of breast-feeding by employed mothers.
American journal of health promotion, 10, no. 2 (Nov./Dec. 1995).

20

77.Kuhl, PK., Williams, K.A., Lacerda, F, Stevens, K.N. & Lindblom, B. (1992).
Linguistic experience alters phonetic perception in infants by 6 months of age.
Science, 255:606-

78.Huttenlocher, J. et al. (1991). Early vocabulary growth: Relation to language
input and gender. Developmental psychology, 27:236-248.

79.Blakeslee, S. (1997). Studies show talking with infants shapes basis of ability to
think. The New York Times (April 17, 1997), p. A22.

80. Carnegie Task Force on Meeting the Needs of Young Children. (1994). Starting
points: Meeting the needs of our youngest children. New York, NY: Carnegie
Corporation of New York.

81. Hofferth, S.L. & Hayes, C.D., eds. 1987. Risking the future: Adolescent sexual-
ity, pregnancy, and childbearing, Volume II. Washington, DC: National Academy of
Sciences Press.

82.0Ids, D. (1997). The prenatal/early infancy project: Fifteen years later. In
Albee, G.W. & Gullotta, T.P, eds. (1997). Primary prevention works. Vol VI of Issues
in Children’s and Families Lives. Thousand Oaks, CA: Sage Publications.

83. Zervigon-Hakes, A., M. Graham, |. Stabile, K. Kamiya, B. Dahlem, &
Muenchow; S. (1997). Florida’s children: Their future is in our hands. Tampa, FL:
Florida State University Center for Prevention and Early Intervention Policy, p. 42.

84.Stief, E.A. (1993). The role of parent education in achieving school readiness.
Wiashington, DC: National Governors Association.

85. Carnegie Task Force on Meeting the Needs of Young Children. (1994). Starting
points: Meeting the needs of our youngest children. New York, NY: Carnegie
Corporation of New York.

86.Dawson, G., Hessl, D. & Frey, K. (1994). Social influences on early develop-
ing biological and behavioral systems related to risk for affective disorder. In
Development and Psychopathology. Cambridge University Press; Perry, B.D., Pollard,
R.A., Blakley, T.L., Baker, WL., & Vigilante, D., Childhood trauma, the neurobiology
of adaptation, and “use-dependent” development of the brain: How “states” become
“traits.” Infant Mental Health Journal, Vol. 16, No. 4, Winter 1995, pp. 271-290.

87.Erickson, M.F & Egeland, B.R. 1996. Child neglect. In Aspects of child mal-
treatment, p. 8.

88.Erickson, M.F & Egeland, B.R. 1996. Child neglect. In Aspects of child mal-
treatment, p. 8.

89.Perry, B.D. (1993). Neurodevelopment and the neurophysiology of trauma I:
Clinical work along the alarm-rear-terror continuum. The Advisor 6 (Summer
1993):1; Perry, B. D. (1996). Incubated in terror: Neurodevelopmental factors in the
“cycle of violence.” In J. D. Osofsky; ed. Children, Youth and Violence: Searching for
Solutions. New York: Guilford Press.

92.Perry, B.D. (1993). Neurodevelopment and the neurophysiology of trauma I:
Clinical work along the alarm-rear-terror continuum. The Advisor 6 (Summer
1993):1, p. 14.

91. Gunnar, M.R. (1996). Quality of care and the buffering of stress physiology: Its
potential in protecting the developing human brain. University of Minnesota Institute
of Child Development.

94. Perry, B.D., Pollard, R.A., Blakley, T.L., Baker, WL. and Vigilante, D. 1995.
Childhood trauma, the neurobiology of adaptation, and “use-dependent” development of
the brain: How “states” become “traits.” Infant mental health journal 259 (4):271-291.






For more information or to receive additional copies of these materials, please call United Way of Florida-at 850-681-9292.



