One Reason Teens Respond
Differently to the World:

Immature Brain Circuitry
by FRONTLINE producer Sarah Spinks

We used to think that teens respond differently to the world because of hormones, or attitude, or because they simply need
independence. But when adolescents' brains are studied through magnetic resonance imaging (MRI), we see that they
actually work differently than adult brains.

At the McLean Hospital in Belmont, Mass., Deborah Yurgelun-Todd and a group of researchers have studied how
adolescents perceive emotion as compared to adults. The scientists looked at the brains of 18 children between the ages of
10 and 18 and compared them to 16 adults using functional magnetic resonance imaging (fMRI). Both groups were shown
pictures of adult faces and asked to identify the emotion on the faces. Using fMRI, the researchers could trace what part of
the brain responded as subjects were asked to identify the expression depicted in the picture.

The results surprised the researchers. The adults correctly identified the expression as fear. Yet the teens answered
"shocked, surprised, angry." And the teens and adults used different parts of their brains to process what they were
feeling. The teens mostly used the amygdala, a small almond shaped region that guides instinctual or "gut" reactions,
while the adults relied on the frontal cortex, which governs reason and planning.

As the teens got older, the center of activity shifted more toward the frontal cortex and away from the cruder response of
the amygdala.

Yurgelun-Todd, director of neuropsychology and cognitive neuroimaging at McLean Hospital believes the study goes
partway to understanding why the teenage years seem so emotionally turbulent. The teens seemed not only to be
misreading the feelings on the adult's face, but they reacted strongly from an area deep inside the brain. The frontal cortex
helped the adults distinguish fear from shock or surprise. Often called the executive or CEO of the brain, the frontal cortex
gives adults the ability to distinguish a subtlety of expression: "Was this really fear or was it surprise or shock?" For the
teens, this area wasn't fully operating.

Developing brain connections make teenagers impatient and impulsive

By Hannah Osborne

Teenagers are impatient because developing brain connections make it difficult for them to see the benefit of waiting
longer for a larger reward. There are numerous studies showing impulsivity in adolescents and this often results in them
partaking in high-risk behaviour. This correlates with accidents from alcohol or drug use, or increases to accident and

emergency departments.

However, the underlying reason for this increased impulsivity during adolescence is poorly understood. Researchers from
the Max Planck Institute for Human Development in Berlin have investigated the developmental changes in the structure
and functional connections of an area of the brain involved in planning and inhibition. The study, published in the journal
PNAS, showed impatient behaviour on a decision-making task is related to changes in the connectivity within the

frontostriatal circuitry.

The scientists were looking specifically at impatience and if heightened impatience among teenagers is because of

disregard for future outcomes or from oversensitivity to immediate rewards.
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Researchers used 50 participants and gave them a series of choices while they were inside an MRI machine. They were
given two amounts of money and two different time scales — either a lower amount immediately or a larger amount at a
later date, or a smaller and larger amount but with both dates in the future.

Study author Wouter van den Bos told IBTimes UK: "They just have to decide which one they want. But if someone says
'well | can wait six weeks', we also have other questions — the same amount but can you wait six months. We have all
these different questions, so for every person we can find where the point is where they switch — no that wait is too long
I'll take the €10 now.

"This switch point is an indication of how impatient you are. We find children switch earlier to the now option. Or another
way is to make people wait is to increase the amount. So that's what we do —we change around the delays and the

amounts.

"Of course even for kids if the amount in the future is really high they can definitely wait — so they can do it, but it must be

very clear the benefits must be very clear for waiting."
Findings showed adolescents were not motivated by the immediate reward but that the
switch point was lower in terms of waiting compared to young adults.

Van den Bos said there could be a number of reasons for this, which they hope to study
further with more real-life scenarios. "To wait forever is also not a good thing — for

anybody," he explained. "We don't know what the future will be like. So the further

something is in the future, the more uncertain it becomes.

"For adults, they might have a better view of what the coming years might happen —it's probably very stable. In the
beginning years of adolescents there's lots of things changing — high school, new friends. But it's really hard to imagine
what's going to happen in three years' time. It's also important in that age to establish yourself in this new social group

and to get a lot of stuff done in a short space of time.

"So it might be adaptive to be focused on goals that are not so far in the future for that period."
“It's really hard to imagine what's going to happen in three years' time. So it might be adaptive to be focused on goals that

are not so far in the future for that period”- Wouter van den Bos

In terms of testing this impulsivity in real-world scenarios, Van den Bos said they would like to see the same behaviour in
more real-world situations — from going to the movies today or waiting for a music concert in several weeks, for which

they would need to save money and miss out on other social engagements.

He said: "Maybe in this abstract way they can reason quite well about what they want. They might be even more

impulsive."



