
 

 
Adolescent Brain Science 

While most young adults may stop growing vertically by age 17 and 18, their brains continue to develop into their mid-to 
late 20s. Advancements in science in the last 20 years, particularly research involving MRIs and then functional MRIs, 
enhanced our knowledge about the differences not only in the architecture between adolescents’ and adults’ brains but 
the functional pathways.  

The growth period referred to as “adolescent brain development” typically begins at puberty and is roughly defined as 
lasting from age 10 to 25.i During this period of brain growth, American adolescents live in a “precarious middle ground” 
and legal status between innocence and immaturity and responsibility and accountability.ii  

Contrary to popular belief, hormones and sex drive are not the only source of risky behavior for this age group; 
Adolescence is a tricky time because of a variable growth rate across different regions of the brain. The neural circuitry 
needed to produce an executive response is already there in adolescence, but an adolescent’s ability to access these 
systems in a sustained and reliable way is variable.iii Studies have shown that adolescents’ greater involvement than 
adults in risk taking does not stem from ignorance, irrationality, delusions of invulnerability, or faulty calculations but 
from use of the emotional center of their brain, rather than the executive.iv  

The frontal lobes, including the prefrontal cortex (thought of as the seat of executive functioning), are the last area of 
the brain to fully develop.v Because the frontal cortex is the last to develop, teens rely heavily on parts of the brain that 
house their emotional centers (the limbic system of the temporal lobe) when making decisions.vi This late maturation of 
the frontal lobe explains some of the characteristics of a “typical teenager” such as short attention span, impulsive 
behavior, and forgetting homework.vii   

The Temporal Lobe contain the limbic system, a region of the brain that activates in response to emotions (anger, 
pleasure), survival instincts (fear, fight or flight), goal-directed behavior or motivation, such as thirst, appetite for food, 
and other things like social interaction.viii It makes teens especially sensitive to emotional cues, information, and 
rewards.ix The limbic system can overtake the frontal lobes’ executive functions in a teen, especially when stressors 
are involved.x  

This, in part, explains why peer acceptance is extremely important to an adolescent. Peer rejection, pressure and 

influence greatly impact adolescents’ emotions and therefore decision-making. Even the mere presence of peers can 

greatly influence an adolescent’s decision-making.xi 

Combining peer influence with unstable neurotransmitters can explain poor decision making. GABA, an inhibitory 

neurotransmitter, and Dopamine, a neurotransmitter (and hormone) that influences memory, concentration, problem-

solving and other mental functions, are not at their most effective level in adolescence.xiixiii “Dopamine is critical to the 

brain’s reward system—creating a neurochemical loop that links a stimulus with pleasure and satisfaction.”xiv In multiple 

studies, youth with higher levels of dopamine exhibited adult levels of cognitive control and impulse control when a 

short-term reward was involved.xv xvi A small percentage of youth engage in extremely risky behavior, which is a problem 

for juvenile justice systems, but according to researchers, it is “a side effect of the helpful, adaptive function of risk-taking 

that propels teens into adulthood.”xvii 

The above information is generally true for all adolescents but for those with brain injuries or atypical brain 
development, good decision-making can be even more difficult. Disruption of functions associated with the frontal lobe 
may lead to impairments of foresight, strategic thinking, and risk management.xviii Disruptions or dysfunction may result 
from traumatic events (both physical or emotional trauma), chronic toxic stress or substance use.  Toxic stress causes 
prolonged activation of stress response systems in the absence of protective relationships and occurs with strong, 
frequent and/or prolonged adversity such as physical or emotional abuse, chronic neglect, and addiction.xix  

“[T]oxic stress limits the ability of the hippocampus to promote contextual learning, making it more difficult to 
discriminate conditions for which there may be danger versus safety, as is common in posttraumatic stress disorder. 
Hence, altered brain architecture in response to toxic stress in early childhood could explain, at least in part, the 
strong association between early adverse experiences and subsequent problems in the development of linguistic,  
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cognitive, and social-emotional skills, all of which are inextricably intertwined in the wiring of the developing 
brain.”xx 

One “hallmark of frontal lobe dysfunction is difficulty in making decisions that are in the long-term best interests of the 
individual.”xxi  Risky decision-making and lack of discrimination between danger and safety is not always a “bad choice” 
by a youth exercising free will but a neurological predisposition due to adverse childhood experiences, trauma, or chronic 
toxic stress. Research shows that supportive, responsive relationships with caring adults as early in life as possible can 
prevent or reverse the damaging effects of the toxic stress response. Risk factors can be offset by protective factors. The 
presence of one dependable and caring adult can make a difference.xxii This can include trauma-informed professionals 
working with youth crime victims or justice-involved youth. Safe, stable, and nurturing relationships and environments 
can have a positive impact on a broad range of health problems and on the development of skills that help adolescents 
reach their full potential. 
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