
 

The adolescent brain isn't so bad, really
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Adolescents learn about their world through social interactions with friends.
Credit: Wikimedia Commons/Glenn Waters

More often than not, teenagers are portrayed in the media as
troublesome, emotionally reactive, and difficult to deal with. They are
widely considered to be risk-takers, and prone to making poor choices.
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But is taking risks necessarily a bad thing? Should adolescents be seen as
bad people? Adriana Galván, PHD, doesn't think so.

Galván is a neuroscientist and professor at UCLA, where she studies
sleep, emotion, learning, stress, and decision-making in the adolescent
brain. She came to Duke on Friday, April 5 as part of the DIBS Center
for Cognitive Neuroscience's Colloquium Series.

Humans have an extended period of adolescence, because our brains
take a very long time to complete development, Galván said.
Adolescence is currently defined as the period between the onset of
puberty and the end of developmental plasticity. During this time, teen
brains are constantly changing, and these physical changes are linked to
socioemotional changes in behavior.

One of the most prominent differences between adolescent and adult
brains can be found in the brain's reward system. Research has shown
that adolescents have higher levels of activation in the mesolimbic
system and ventral striatum regions of the brain, areas that are very
important in reward processing.

Galván believes that this greater reward system excitability in teenagers
may explain why they engage in more risky behavior than adults.
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The brain’s reward system: meso-limbic pathway shown in green. Credit:
WikiCommons/Oscar Arias-Carrión, Maria Stamelou, Eric Murillo-Rodríguez,
Manuel Menéndez-González and Ernst Pöppel

A study done by Galván and her former student, Emily Barkley-
Levenson, investigated the stereotype of risk-taking in adolescents. Sure
enough, when tested against adults in a gambling game, adolescents were
more likely to take risks. However, a closer look at the data suggests that
this might not be such a bad thing.
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For disadvantageous and neutral gambles, adolescents didn't differ from
adults at all. But when it came to advantageous gambles, adolescents
were far more likely than adults to accept the risk. This suggests that risk-
taking behavior in teens might actually be adaptive, and put young
people at an advantage when it comes to making the choices that lead to
innovation and discovery.

Adolescents were also shown to exhibit better learning from outcomes
than adults. Adolescence is a period of time where young people are
constantly receiving feedback from their environment, and learning
about the world around them from social interactions and relationships.

Another of Galván's students, Kaitlyn Breiner, found that adolescents
experienced high levels of emotional distress when their expectations of
social feedback were violated. This was true regardless of whether the
participants were receiving positive or negative unexpected feedback;
they were just as distressed by an unexpected compliment as they were
by an unexpected insult. Galván hypothesizes this is because relief is a
very powerful emotion, and adolescent participants were looking to find
comfort in a validation of their beliefs about their social relationships.
It's comforting to feel like your interpretation of the social world is
correct, especially during the shifting world of adolescence.

Galván and her team have also investigated the role of mesolimbic
activation in mediating distress.

Following the 2016 US Presidential election, participants in Los Angeles
were asked if they felt personally affected by the election. The research
team then measured the activation in their nucleus accumbens (a region
of the mesolimbic system that plays a role in reward) and looked for
symptoms of depression. Of those who reported feeling affected by the
outcome of the election, Galván found that people with high activation
in their nucleus accumbens had less depressive symptoms than those
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with low activation in this area. This suggests that high activation of the
reward system plays a role in mediating depression. If adolescent brains
experience these higher levels of reward system activation, might this
protect them from depression?

The bottom line is, adolescents are not bad people, and they aren't stupid
either. In some ways, they may even be smarter than adults. Teens are
better at learning from outcomes, more likely to take advantageous risks,
and they experience higher levels of activation in their reward system,
which could have important implications for resilience. The research
shows that teenagers are far more capable – and smarter – than the world
believes. Let's give them a little more credit.

  More information: E. Barkley-Levenson et al. Neural representation
of expected value in the adolescent brain, Proceedings of the National
Academy of Sciences (2014). DOI: 10.1073/pnas.1319762111
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