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mental tasks. Adolescents and adults seem to engage
different parts of the brain to different extents during
tests requiring calculation and imputse control, orin
reaction to emotional content.

Research suggests that adolescence brings with it
brain-based changes in the regulation of sleep that
may contribute to teens’ tendency to stay up late at
night. Along with the obvious effects of sleep depri-
vation, such as fatigue and difficulty maintaining
attention, inadequate sleep is a powerful contributor
toirritability and depression. Studies of children and
adolescents have found that sleep deprivation can
increase impulsive behavior; some vesearchers report
finding that it is a factor in delinquency. Adequate
steep is central to physical and emotional health.

The Changing Bram and
Behavior W Teens

One interpretation of all these findings is that in teens,
the parts of the brain involved in emotionat
responses are fully online, or even more '{5,, .
active than in adults, while the parts of f gf,’/]
- the brain involved in keeping emotional,
impulsive responses in check are still
reaching maturity. Such a changing
batance might provide clues to a
youthful appetite for novelty, and
atendency to act onimpulse—
without regard for risk.

While much is being fearned about
the teen brain, it is not yet possible
to know to what extent a particu-
lar behavior or ability is the result
of a feature of brain structure—

or a change in brain structure.
Changesin the brain take place

in the context of many other fac-

tors, among them inborn traits,

personal history, family, friends,
community, and culture.
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How the Brain Matureg
, Birth through age 6:
--papid growth; brain reacheg’

g5 percent of its [ull size

. Ages 6-10: connections between

different parts of the brajn Srow
stronger

Ages 10-12: second “growth
spurt” of brain and skull -

- Teen years:

—brain changes dramatically;
reorganizes itself

-—strengthcxis some connections

and eliminates others -

—parts that control ph)"s.icall
_movements mature first

—parts that control mental

processes mature last
Early 20s: brain begins to look
like and function like that of
an adult

Human Development 42
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In one study, 10-year-olds,
teenagers, and adults were
asked to look at a screen
while brain scans called MRIs
were being taken. When a
flickering light appeared on
one side of the screen, the
subjects were instructed to
look in the opposite direction,
at the other side of the
screen.

The 10-year-olds failed
miserably. The teens did
better, sometimes as well

as the adults. However,

the brain scans showed
something interesting. It
showed that the teens made
less use of the part of the
brain that manages higher-
order thinking. If they were
highly disciplined, they could
resist the temptation to look
at the flashing light. But many
gave in.

In the same way, teens are
less able to resist looking at
a cell phone while driving—
or say “no” to a range of
other temptations—than
adults are. Their brains aren’t
finished yet.

This isn‘t necessarily a bad
thing. Some scientists point

out that the teen’s

brain-in-progress is the
perfect tool for adapting to
the big, complicated world
into which teens are moving
as they gain independence.
Taking risks is necessary
during this period of life. If
the brain adapts to healthy
risks, such as learning new
skills and meeting new
people, the results are
happiness, success, and
good health. But if the brain
adapts to dangerous risks,
the opposite results occur.
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Corpus Callosum

!

Cerebellum

* Controls physical coordination

* May also control mental coordination

* Changes dramatically during teen years

* May be related to creativity-and problem solving
* Grows and changes rapidly during the teen years
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Frontal Cortex
* The "decider” part of the brain
* Responsible for analyzing, learning,
making decisions, setting goals
* Grows rapidly between ages 10 and 12,
then reorganizes itself during teen years
* Used by adults to process information
Amygdala
* Related to emotions and “gut” feelings
« Used by teens to process information
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Your Teen's Brain

Scientists have long known that before a baby is born

and for the first months of life, the brain grows rapidly.

But with the help of new brain~imaging technology,
scientists have recently learned Something else ahgyt
the brain: between the ages of aboyt 1Tand 24, the
brain reorganizes itself in major Ways. Itisn't growing,
butit's getting remodeleqd and rewired. |t Strengthens

the synapses, or tonnectors, that are yseq more often
and gets rid of thoge that aren't.

These facts Suggest that teens take risks because “Ou

N . TP
their brains are “jp process.” They alsg Suggestthat . Les®

‘ R SPolRTS
how teenagers use thejr brains may shape their P

7’ parts of the brajp that are
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By Melissa Brown, i p : /
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| from a technology called
Magnetic Resonance Imaging
(MRI). In an MRL, specjat
Machines scan the brain and
Make images. In the images,

performing certain tasks
“light up» Scientists ean take
images of the same brain
over time and Compare the
images with each other. These
comparisons show what parls
of the brain are more or less

active at different ages and
times.,
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\When mother Jan
Hernandez walked in
the door one evening,
she encountered a
stranger. He had dark
blue hair and a stud in
his nose. He was also
wearing black eyeliner.

On closer
inspection, she
realized this "stranger”
was her son, Jace.
Over the past month
or so, Jace had begun
sulking and spending

time locked in his
room. But Jan hadn't
begun to worry. She'd
thought all teenagers
were moody.

But when she saw
Jace's new “look,"
alarms went off in her
mind. What kind of
trouble was her son
in? Why was he acting
so strange?

SOURCE1Z

On her lunch break
that day, Jan did some
online research. She
learned that the logical
part of the brain—the
part that asks, "Is this
a good choice? How
will it affect me and
other people?"—is
still developing during
the teen years. The
connections belween
that part of the brain
and the other parts
are not fully formed.. .

Nerve signals travel
more slowly and have
a greater chance of
getting lost or fizzling
out, Teens tend to
make decisions out of
a different part of the
brain—the emotional
part.

Jan learned that
this is why some
teens drive too fast or
take other dangerous
risks. It is also why
their actions may
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seem rude of selfish.
Their brains are
not wired to think
through the possible
consequences ofa
choice on themselves
or on others.
Jan also
learned that during
adolescence, the brain
is highly adaptive
to both the teen's
behavior and his of
her environment. If a
teen develops a new
habit, the brain will
strengthen the parts of
itself that are needed
for that habit. So, if
a teen is learning to
play an instrument,
the parts of the brain
related to music
will grow stronger.
If a teen develops
harmful habits, other
parts of the brain will
strengthen, and an
addiction may form.
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That evening,
Jan invited Jace to
sit down with her
and have a talk. She
thought it might help
him to know what was
going on in his brain.
First, she told him
that she loved him, no
malter what choices
he made . . . .

continued on page 82
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In fecent years, powerfu] few imaging technologies

and other approaches haye allowed scientises o
track che developmen of the beain during childhood,
"These studies offer a way (o understand foy the
intelleceys] abilities and behavioral maniriey of
children 4¢ various ages are footed jn-the dcvcfoping
also offer

developmene. Both risk and tesilience are shaped by
Benes and environpen, interacting together, through
childhood and adolescence, Research cag show how,

YESTERDAY
° Thirty years 480, it was thoughe gy children dig
for experience mood disorders fike depression,

® Inche 1980, and 19905, natioal Surveys revealod
thae many adults wich meneal illness rocy)| Imving
had their firs symproms in yoych, Subsequeng
work confirmeq thac eacly signs of Psychiacric
disorders are often preseny years before 4 diagnosis
is made, ’

° Studies tracking the maturation of the pyaip
showed chae differenc parts of the bryjy grow ac
different tines, There are Browth spures a5 o] as
periods of more gedual groweh, Imaging seudies
have also shown thag youth diagnosed with meneq!
disordecs shoy, pacterns of developmen, differen;
than in unaffecred youg,,

® Research in antimals has shoyyy thac early
experience, including che quality of carly parengy
nucturing, hag measurable effeces o the brain anq

1

I

— .

facer behavigr. Early experiences shape how che
brain-based SEress response system develops and
aninfluence ager stress resilience,

TODAY

o

2

Q

Scienises are condinually refining imaging
techniques o provide more decaifeq information
on brain developmen, even in very young
childreq, Rescarchers g tracing hoy changes

in the dcvcloping brain underlie milescones jn 4
child’s meygaf and physicy abilities gng behavior,

Scientists are conducting spydies t0 determine
what individya| genes do in the brgiy and how
changes in genes distupe brgiy, funciion, Already
chis work has feg to the identificarioy of candidlace
compounds to correc, deficics associated wigy
Neurodevelopmenaf disorders fife Fragile X
syndrome; clinicaf trials are underiay,

Rescarch on carly childhaod stress is showing how
eacly trauma eqn alter che brajyy Stress response
fystem and contribyyee %0 future risk of anxieey
and mgod disorders,

Scientists yre also studying howgenes that convey
vulncmbility to stiess may increase risk.

Studies of how the environmene caq turn genes gn
and off—y field called ¢pigenetics— g, providing
clues to how early experience can have lascing
effects an behavior, cyey, Cross generations.
Epigenecic chunges age likely to be involved iy e
effects of ehe environmene oy developmene of the
Nervous syseen,, Knowledge of ¢pigenetic processes
may offer targers for the developmen of ficwy
medications,

. ional
WWhitinee Deainnt Informatio
Ctedans Whitin

S13







