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Reward and Control SystemsReward and Control Systems
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Subject CharacteristicsSubject Characteristics
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SummarySummary

• Adolescent heavy drinkers show:• Adolescent heavy drinkers show:

�10% less information retrieved

�Attention / executive deficits

�Slowed processing speed

• Do problems relate to brain?
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Cerebellar VolumeCerebellar Volume
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N=106 teens:
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predicted smaller 
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Pre- and Post-initiation ScansPre- and Post-initiation Scans
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Post-Drinking EffectsPost-Drinking Effects
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Post-Drinking EffectsPost-Drinking Effects

Heavy Drinkers = More ↓ Gray Matter,  Less ↑ White 
Matter

Squeglia, Tapert, et al., in preparation 14



Increased Drinking ����
Worse White Matter

Increased Drinking Increased Drinking ��������

Worse White MatterWorse White Matter

Bava et al., 2013, ACER 15

Users showed poorer white 
matter integrity than Controls in 

7 tracts (p<.01)
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Heavy drinking adolescentsHeavy drinking adolescents

1. Smaller hippocampus

2. Smaller cerebellum

3. Greater reduction in 
gray matter

4. Less growth in 
white matter
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Functional MRIFunctional MRI
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oxygenation

� Identify brain areas 
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Adolescents Who Initiate Alcohol 
Show ↑↑↑↑Activation

Adolescents Who Initiate Alcohol 
Show ↑↑↑↑Activation

Squeglia et al., 2012; JSAD
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Brain Activation and Adolescent 
Alcohol Use

Brain Activation and Adolescent 
Alcohol Use

Substance

Pre-initiation

Early drinking (1-2 yrs)
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Tapert et al., 2001, ACER; Tapert et al., 2004, ACER; Squeglia et al., 2012, JSAD 21



Sex DifferencesSex Differences

• Neuropsychological testing:
– Females: ���� visuospatial fxn
– Males: minimal ( ���� sustained attention)

• Brain structure:
– Females: ���� frontal cortical thickness=
���� cognition

• Brain function:
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Heavy Drinking AdolescentsHeavy Drinking Adolescents
• Neurocognition

– Pre-drinking: no differences
– Post-drinking: 

• Females: ���� visuospatial fxn
• Males: minimal ( ���� sustained attention)

• Brain structure
– Pre: ���� volume
– Post: ���� ���� volume

• Brain functioning
– Pre: ���� activation
– Post: ���� activation during early drinking

• Neurocognition
– Pre-drinking: no differences
– Post-drinking: 

• Females: ���� visuospatial fxn
• Males: minimal ( ���� sustained attention)

• Brain structure
– Pre: ���� volume
– Post: ���� ���� volume

• Brain functioning
– Pre: ���� activation
– Post: ���� activation during early drinking

24First Regional Symposium of Alcohol, Uruguay



First Regional Symposium of Alcohol, Uruguay 25

SummarySummary

Deficit
Associated Brain Findings
Structure Function

�Memory �Hippocampus -

�Attention/
Executive

�Prefrontal �Prefrontal

�Spatial
�White matter

quality
��Parietal
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Cognitive 
Functioning
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Functioning

SummarySummary

Alcohol 
Hangover / 
Withdrawal

Alcohol 
Hangover / 
Withdrawal

Heavy 
Alcohol 

Use

Heavy 
Alcohol 

Use

Adolescence
Young

Adulthood



Teen Alcohol Use & BrainTeen Alcohol Use & Brain
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ImplicationsImplications

1. Prevention: Inform youth of risks
– Brain is still developing
– Don’t get hungover!
– >12 drinks/mo may harm females’ cognition
– Marijuana has detrimental effects also

2. Use info to improve interventions
– Cognition improve after >2 weeks abstinent
– Before 2 weeks, must repeat information
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ConclusionsConclusions

• Brain is developing in adolescence

• Heavy drinking: disadvantages

• Prevention and intervention are 
needed
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