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• What is adolescence?

• Brain development during adolescence

• Risk taking 

• Peer Influence

Overview



What is Adolescence?

• “…Is a period of physical, psychological and social transition between 
childhood and adulthood” 

(Spear, 2000) 

“…begins with the onset of puberty and ends with the 
assumption of a stable adult role”

(Damon, 2004)



What is Adolescence?

“I would there were no age between ten and three-and-twenty, or that 
youth would sleep out the rest; for there is nothing in the between but 
getting wenches with child, wronging the ancientry, stealing, fighting.”

Shakespeare, The Winter's Tale, III.iii (1623)



Adolescence

Adolescence is a period of ‘social re-orientation’

Letter to The Guardian, 2012



Social Re-Orientation 

Adolescents begin to spend more time with their friends than 
their parents, compared to children.

Significant evidence for social re-orientation between 
childhood and adolescence in other species.

Adolescent chimpanzees show a similar trend and increased 
social engagement in mice during this period.  



Continued Brain Dev.

We now know this is wrong - brain development continues 

throughout the teenage years and well into the 20’s

1995



MRI



The human brain contains: 
~100 billion neurons and

~1 million billion connections

Grey matter

White matter

contains cell bodies 

and connections 

contains long fibres 

that connect cells and

carry signals between 

brain regions

The Brain



Continued Brain Dev.
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Cortical Grey Matter Volume

Mills et al. (2016) Neuroimage

Grey matter volume decreases around 1.5% annually during 

adolescence



Cerebral White Matter Volume

Mills et al. (2016) Neuroimage



Why?

Myelination

Axonal growth

Synaptic pruning

= Increased neuroplasticity during adolescence



Why?

• Synapses are ‘pruned’ to make brain                                           

networks more efficient

How?

• Synapses that are used are strengthened

• Synapses that are not used are pruned away

The Result

• The brain becomes more specialised but less plastic

Synaptic Pruning



Prefrontal Development

Data from Huttenlocher & Dabholkar (1997)
Replotted in Thomas & Johnson (2008)



Summary

• The brain continues to develop long into adolescence and 

even into early adulthood. 

• Significant reduction in grey matter volume.

• Significant increase in white matter volume. 

• Prefrontal regions continue to develop most substantially 

during adolescence.  



Adolescents take more risks with friends

Logue et al. Dev Science (2014)

Adolescent

Adult



Peer influence on risk taking

Gardner & Steinberg (2005)

Three groups: adolescents (13-16); young adults (17-24); adults (25-40)

Two conditions: playing alone or being watched by two friends
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1. Reward Value 



2. Fear of Social Exclusion 

Young adolescents: 12-13y
Old adolescents: 14-18y
Adults: 22-47y

Sebastian et al 2010



Sebastian et al 2010

** **

*

Fear of social exclusion



1. Reward Value? (social reward)

2. Fear of Social Exclusion?

3. Social Risk? 

Why?



Summary

• Adolescents take more risks in the presence of their peers 

compared to adults. 

• Significantly more activation in regions of the brain that deal 

with reward processing compared to adults. 

• Heightened sensitivity to social rejection in adolescents.

• Evidence from animal studies: other rewards (such as alcohol) 

are enhanced when in the presence of peers. 



Peer Influence on risk

Teenagers 

rated

crossing a street 

on a red light

Adults rated

crossing a street 

on a red light

Rating 1

crossing a street 

on a red light

Rating 2

crossing a street 

on a red light

Provided 

rating

Please rate 

again!

N = 563 (313 female), aged 8-59

Knoll et al (2015) Psych Science



Knoll et al (2015) Psych Science

Young adolescents’ risk perception is influenced more by other teenagers than by adults
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‘Theory of Mind’ or mentalising is the ability to impute mental 

states to self and others (Premack and Woodruff, 1978)  

This: - allows instant understanding of our own and 
other people’s behaviour

- is a vital aspect of human reciprocal interaction

- allows us to predict what people will do next 

- activates the ‘social brain’ network: medial PFC, 
STS, temporal poles

- Continues to develop in adolescence

Social Cognition: Theory of Mind



Instructor: Experimental

Move the large 

jar right one slot

Distractor



Instructor: Control
Move the large jar 

right one slot

Control for 

Distractor



Dumontheil et al. (2010)

ToM Development in Adolescence



Kessler et al. (2005), in review by Paus et al. (2008)

Psychopathology: Why Do Many Psychiatric 
Disorders Emerge in Adolescence?



• Exaggeration or anomalies in the normal developmental process.

• Emerging ability to think abstractly, particularly about others’ 
thoughts and feelings.

• Continuing development of emotion regulation

• Psychosocial factors: rapidly changing social environment, 
expectations of others, and physical appearance

Psychopathology: Why Do Many Psychiatric 
Disorders Emerge in Adolescence?



• Ongoing brain development in adolescence may contribute to social 
behaviours in this age group.

• Complex social cognitive skills such as emotional control, ToM and 
resisting peer influence continue to develop in adolescence.

• Neural and psychosocial development makes adolescence a time of 
opportunity for developing adult competencies, but also  a time of 
vulnerability to psychiatric disorder

Summary



Individual Differences 

Foulkes & Blakemore, Nature Neuroscience, 2018 



Questions & Thanks
The Developmental Cognitive Neuroscience Group

UCL Institute of Cognitive Neuroscience
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