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Adolescent Brain Development 
– Why alcohol and drugs are 

so impactful

Kenneth Zoucha, MD and Varun Sharma, MD
University of Nebraska Medical Center



 1. Understand the neurobiological difference of 
adolescents and how substance use impacts that 
development
 2. Explain changes in the brain associated with substance 
use in adolescents.
 3. Identify how recovery can impact neurological 
development

Objectives













• What do all these cases have in common?

• Started using substances in adolescence

• Continued Use Despite Negative Consequences!

• Who has had personal experience with someone with a 
substance use disorder?

Reflection Exercise #1



• Stigma is defined as “a mark of disgrace or reproach”  or a 
negative attribute that causes someone to devalue or think less 
of the whole person

• Burden of stigma affected by two main factors
• Perceived control over the condition
• Perceived fault in acquiring the condition

• Example
• Cancer vs substance use disorders

Stigma

SAMHSA 2017



• Stereotyping can occur when public perception connects 
labeled individuals to negative traits

• Stereotyping causes an emotional reaction by the general 
public

• Consequences for individuals
• Discriminated against
• Treated unjustly
• Perceived as less valued by others

Stigma

Yang LH et al 2017



• Self-stigma
• Social stigma
• Structural stigma

 Livingston JD et al 2011

Types of Stigma



• Exacerbates social alienation
• Can worsen mental and physical 

health
• Non-completion of substance use 

treatment, delayed recovery, 
increase in risk taking behaviors 

Livingston JD et al 2011

Effects of Substance Use Disorder-
Related Stigma



Health Care Provider 
Attitudes

• Overuse system resources
• Not vested in their own health
• Abuse the system through drug-seeking, diversion 

and failure to adhere to recommended care
Livingston JD et al 2011



Language Affects Stigma





65%

25%

10%

Substance Use Severity



• Only seeing patients in ED, severely 
hospitalized, end stage substance 
users or repeat detoxification where 
they are more likely to have a 
negative experience with the patient 
and the possibility of recovery may 
feel remote

• Should see patients succeeding in 
recovery and longitudinal care to 
develop an understanding of the 
recovery process

Greenberg WM et al 2002, Avery J et al 2017, Patil D & Andry T 2016, Agrawal S etal 
2016

Resident Related Attitudes



Cycle 
Of 

Addiction

SOURCE: Koob et al. 2008.



Three Stage Model of 
Addiction



Three Stage Model of Addiction





Drugs of abuse can be more 
reinforcing than natural rewards



DA neurons will eventually fire in 
response to cues the predict the 
reward





Three Stage Model of Addiction











Becomes a substance of “no choice”





What's Going On Inside? 
Why Is It Not Like the Outside?



Three Stage Model of Addiction



OUCH!



What happens if there is PFC 
dysfunction?



Iowa Gambling Task



Iowa Gambling Task



Iowa Gambling Task



Iowa Gambling Task



Iowa Gambling Task



What happens if there is PFC dysfunction?









Visualizing Recovery



Addiction: ABC’s

• Inability to Abstain
• Little control over Behavior
• Craving for substances or rewarding experiences
• Decreased ability to see problems with behavior and 

relationship
• A problematic Emotional response



Who Acts as the Prefrontal Cortex 
when it is Offline?



• Education on the stigmatized attitudes that clinicians hold 
towards individuals with SUDs

• Exposure to maintenance pharmacotherapy (e.g. 
buprenorphine training)

• Exposure to patients in recovery
• Mentorship from senior clinicians trained in addiction 

psychiatry
• Reflection exercises

Strategies to Improve Attitudes



• Facilitate the development of increased awareness of deeply 
held, yet often unexamined attitudes, values, and beliefs related 
to working with people with substance use disorders

• Internally examines and explores issues, triggered by an 
experience which clarifies the meaning to the individual

• Increase self-awareness of embedded beliefs
• Humanize the understanding of mental health and addiction 

problems and enhance the compassion and understanding of 
these problems

• Examples
• Reflection journaling
• Reflection papers

Reflection Techniques

Ballon BC et al, 2008
Shepherd R 2009







Questions?

Ken Zoucha, MD
University of Nebraska Med Center
Kenneth.Zoucha@unmc.edu
Twitter: @DrKenZoucha

Varun Sharma, MD
University of Nebraska Med Center
vasharma@unmc.edu





Co-occurring 
Disorders
Tianqi Luo, DO
Varun Sharma, MD
UNMC Department of Psychiatry



• Co-occurring mental disorders increase 
risk of substance use disorder (SUD) and 
can develop due to SUD

• SUD is an independent factor for 
increased suicidal ideation and suicide 
attempts

• Dual diagnosis and treatment is critical

Why does it matter?



Internalizing: Negative emotions and 
cognitions are directed inwards, ex. Anxiety, 
depression

Externalizing: Maladaptive behaviors 
directed outwardly towards others or 
environment, ex. ADHD, conduct disorder, 
oppositional defiant disorder

Internalizing vs Externalizing



Most common 
internalizing 
disorders in 
adolescent SUD:
Depression: 30%
Anxiety: 38%

Most common 
externalizing disorders 
in adolescent SUD:
Conduct disorder: 69%
ADHD: 28%

Statistics
In 13-18 year olds with mental disorders, rates of 
a co-occuring SUD range from 61-88%.



Major categories of psychiatric symptoms:

1. Externalizing disorders:

▪ ADHD
▪ Behavioral problems

• Conduct disorder
• Oppositional defiant disorder

2. Internalizing disorders
▪ Mood disorders

• Depression
• Bipolar disorder
• DMDD (disruptive mood dysregulation disorder)

▪ Anxiety disorders
• Panic disorder,
• Generalized anxiety
• School avoidance

3. Psychosis



Tommy is a 7-year-old boy who often forgets to do 
his homework. His parents say that he is bright and 
curious. However, his school performance has been 
poor, and he is at risk of repeating second grade. He is 
known to his friends as the “class clown” and will 
frequently interrupt the teacher with silly comments to 
make his classmates laugh.

Case 1:



• Attention-Deficit/Hyperactivity Disorder: 
Core symptoms of hyperactivity or 
inattention present in more than one 
setting and affecting academic, 
behavioral, and emotional functioning

• Inattention predominant, hyperactivity 
predominant, and combined subtypes

ADHD





• More common in males than females
• First line treatment of ADHD is stimulants
• Research shows that stimulant treatment 

of ADHD in childhood reduces SUD in 
adolescents

• Diagnosis of ADHD can be tricky if there 
is co-morbid substance use

• There is evidence that shows therapy 
(CBT/MI) is beneficial

ADHD







Michael is a 13-year-old boy who is 
facing expulsion for beating up a classmate. In 
addition, he has gotten into trouble for smoking 
marijuana in the bathroom and for trying to shoplift 
cigarettes at a local convenience store. He was 
removed from the care of his single mother who 
has substance use problems last year and is in 
foster care.

Case 2:



• Persistent and repetitive pattern of 
behavior violating basic rights of others or 
major societal norms

• 2:1 male to female ratio
• 25% of girls and 40% of boys with 

conduct disorder develop antisocial 
personality disorder

• High co-occurance with ADHD

Conduct Disorder





• Vulnerabilities: Both genetic and 
environmental. Parents may have poor 
parenting skills, struggle with SUD, or have 
antisocial traits themselves

• Medications are not primary treatment for 
conduct disorder

• Research shows that therapy including 
MST (multi systemic therapy), 
multidimensional family therapy, and A-
CRA (Adolescent community reinforcement 
approach) decrease criminal activity

Conduct Disorder



• Oppositional defiant disorder is 
characterized by a pattern of irritable 
mood, argumentative and defiant 
behavior, or vindictiveness

• Lifetime prevalence 11% in males, 9% in 
females

• Diagnosed by parent and teacher 
questionnaires

• Similar to conduct disorder in treatment

ODD





Jillian is a popular 
and athletic 16-year-old 
high school sophomore. She 
runs track and field and is 
vice president of student 
council. Lately, her parents 
noticed that she has become 
moody and withdrawn. She 
no longer wants to go out 
with her friends, spends 
long periods of time in bed, 
and has lost weight.

Case 3



• Among adolescents with SUD, prevalence 
of co-morbid depression is 3-6x higher 
than the general population

• Co-morbid depression leads to increased 
substance use treatment dropout, poorer 
treatment outcomes for SUD and 
depression, and earlier relapse of 
substance use

Depression





PHQ-9



• Motivational enhancement therapy (MET): 
identify problem behavior and increase 
motivation to change

• Cognitive behavioral therapy (CBT): 
structured, goal oriented therapy that 
identifies and changes thought and 
behavioral patterns

Therapy 



• Antidepressants: SSRIs, SNRIs 
(Prozac, Lexapro, and Zoloft are FDA 
approved)

• FDA black box warning: increased 
suicidal thinking in children and 
adolescents

• First line treatment for mild depression is 
therapy

• For moderate to severe depression, start 
an SSRI. SSRI combined with therapy is 
more efficient than SSRI or therapy 
alone.

Medications



• Mood disorder characterized by periods 
of mania/hypomania and depression

• Mood swings are not bipolar disorder!
• Substance use can mimic mania, 

which can lead to misdiagnosis
• Important to distinguish between 

bipolar disorder and depression because 
they are treated with different medications

• Bipolar disorder is treated with 
mood stabilizers and antipsychotics

Bipolar Disorder









• Prevalence rates for anxiety disorders 
(generalized anxiety disorder, social 
anxiety, panic disorder, specific phobia) in 
children and adolescents is 10-30%

• Anxiety in childhood may predict 
substance use in later adolescence

• Strong association between anxiety and 
alcohol use

• Substance use as a coping mechanism 
for anxiety

Anxiety



• Symptoms: avoidance of activities, somatic 
symptoms, sleep problems, excessive need 
for reassurance, poor school performance, 
explosiveness and oppositional behavior, 
eating problems, suicidal thoughts/behavior

• Generalized anxiety: preoccupation with 
academic performance, perfectionism, 
sleep problems

• Social anxiety: self-conscious, fear of 
saying/doing wrong things, focus on what 
others think of them

Anxiety





• Medications: SSRIs, SNRIs
• SSRI and CBT superior to either 

modality alone
• For mild anxiety, CBT alone. 

For moderate to severe anxiety, 
CBT+SSRI

Treatment



• Depends on the substance! Can exhibit 
different symptoms during intoxication and 
withdrawal

• Uppers: Cocaine, methamphetamine, 
PCP

• Downers: Alcohol, benzodiazepines
• Hallucinogens: Mushrooms, LSD, ecstasy
• Cannabinoids
• Opiates

Psychiatric symptoms of 
substance use



Intoxication: Euphoria, dysphoria, decreased 
social inhibition, increased/slowed activity, 
impaired cognition, delusions, hallucinations
Withdrawal: Irritability, anxiety, 
depression, somnolence, hallucinations

Substance Use



• Substance use can cause psychotic 
symptoms including hallucinations, 
delusions, paranoia

• True schizophrenia in children is 
exceedingly rare

• Substance use complicates diagnosis of 
primary psychotic disorders

Substance induced psychosis



• Hallucinations can be seen in healthy children.

• Compared with matched controls without hallucinations - hallucinations 
were not a significant predictor of outcome, nor increased risk for 
psychosis, depression or other psychiatric illnesses

• Compared subjects with CD/ODD and hallucinations with 
adolescents (over age 16) - Found second group had more delusions, 
abnormalities in language production, inappropriate affect, bizarre 
behavior, hypoactivity and social withdrawal. Ref Garralda ME, Psychol Med (1985)

Psychosis:



Psychosis doesn't mean schizophrenia:

For patients with definite psychotic symptoms:
• 24% Bipolar disorder
• 41% MDD
• 21% Depressive Disorders but not MDD
• 14% Schizophrenia Spectrum Disorders – 4 patients with 
schizophrenia; 9 with SAD Ulloa RE, JAACAP (2000)

• Psychosis is also common with kids who have h/o 
trauma.



Substance Use Disorders

• Schizophrenia & SUD – highly comorbid

• Amphetamines

• PCP

• MDMA

• Cannabis
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