
Kids Are Different

Duh…



Traditional Approach to Addiction

• The AA Model
• Clinically Sound
• Effective
• Permeates Evidence 

Based Practices
• Developed with a 

middle class, middle-
aged, mid-western, 
white perspective



Youths

•Their culture
•Their experiences
•Their values
•Their beliefs
•Their needs
•Their hopes



“Normal” Adolescence

• Puberty – Physical growth/change
• Dating
• Member of Family to a member of a peer group
• Identity
• Some Adult Responsibilities
• Independence/Dependence



Normal Adolescents

• Moody
• Withdrawn
• “New” emotions
• Frequently change image - trying on different identities
• Trying to fit in – the influence of peer presence
• Short term attention spans.



Other issues for many

• Broken families
• Dysfunctional families
• Drug/Alcohol Abuse in family
• Criminality “Normal” in their family
• Mental Health Issues
• Learning Disabilities
• Gang membership
• Abuse victims



What Benefits do Adolescents 
Perceive from Drug/Alcohol Use
• Fit in with Peers – be Cool
• Have fun
• Not bored
• Eliminate unpleasant feelings
• Rebelliousness



Treating the Adolescent

• Initiating a relationship 
• Trust – frequent mistrust of adult authority figures
• Engaging them – getting their perspective
• “Being where they are” – Motivational Interviewing
• Establishing the “Rules” – stay in charge



“Habilitation” vs. Rehabilitation

Adult
• Supposes a “return” 

to a healthier, more 
functional state.

• May have prior 
experience of  being 
effective without 
drugs.

Adolescent
• Never had the prior 

function in their “age”
• Need to learn 

behaviors for the first 
time.



Normal Teen Behavior– Duh!

• Forgetful– leaves behind and loses things, late 
on assignments

• Impulsive, risk taking, reckless
• Poor judgment, poor decisions, can’t foresee 

consequences
• Misunderstanding, misreading, 

misinterpretations
• Stay up late, can’t get up early
• Moody, overly sensitive, hysterics
• Shocking dress, tattoos, piercing
• Alcohol, drug use
• Argue with logical and rational reasoning
• Messy rooms, lockers, notebooks
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The Adolescent Brain
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• Adolescence is a period of profound brain maturation.

• We thought brain development was complete by 
adolescence

• We now know… maturation is not complete until about 
age 25!

What Have We Learnt?

Source: Giedd, 2004. 

Presenter
Presentation Notes
Based on the pioneering work of Jay Giedd (2004) and colleagues at the National Institute of Mental Health in the United States, evidence is accumulating that the brain is not fully formed at puberty as earlier thought.  Rather, the brain continues important maturation that is not complete until about age 25. 



General Pattern of Brain Maturation Throughout 
Adolescence

White Matter

Grey Matter

1. Brain with fewer 
connections

2. Brain is quicker 
and more efficient



Pruning



Pruning: Use it or Lose it!
• Synapse formation in the frontal cortex are over-

produced until just before puberty (11 girls, 12 boys), 
then are pruned

• Excess connections means they have trouble tracking 
multiple thoughts & focusing attention

• The gray matter is thinned at 1-2% per year (up to 50%!) 
as excess connections that are not used are eliminated

• Ability to learn languages declines after age 12 (changes 
in the corpus callosum fibers)

• At this age, teens begin deciding what they want to do 
and how they want to spend time– if it is laying around 
and watching TV, the other potentials get pruned

• Pruning increases the efficiency and power of brain 
function by myelinization of nerves making them respond 
faster

• Pruning may expose latent problems such as ADHD, 
Tourette’s, and schizophrenia Dark areas show portions of gray matter 

pruned between adolescence & adulthood



Brain Development

When the pruning is complete, the brain 
is faster and more efficient.

But… during the pruning process, the 
brain is not functioning optimally.

Source: Giedd, 2004. 

Presenter
Presentation Notes
When the pruning and mylenation process is complete, the brain can work faster and will be more efficient. But, during the pruning process, the brain is not functioning at optimal capacity.Because the pruning process occurs in stages across brain structures, it is informative to examine this process in more detail.



Frontal Cortex:
decision-making, self-control

Limbic System: learning, 
emotions

The Human 
Brain 

Develops Into 
the Early 20’s

The limbic system governing emotions matures earlier 
than the frontal cortex, responsible for planning, self-
control, and decision-making.

Reviewed in Giedd, J.N.  (2004) Ann. N.Y. Acad. Sci. 1021: 77-85.



Prefrontal Cortex (PFC)

Behaviors Related to PFC:
• Planning, organinzing, and 

Perserverence
• Impulse Control
• Self-monitoring and Internal 

Supervision
• Problem Solving, Critical 

Thinking & Forward Thinking
• Judgment, Learning from 

Experience and mistakes



Brain Development

Maturation Occurs from 
Back to Front of the Brain

Blue represents maturing of 
brain areas

Source: Gogtay, Giedd, et al., 2004. 

Copyright © 2004 The National Academy of Sciences, USA
Gogtay, N., Giedd, J.N., et al. (2004)

Dynamic mapping of human cortical development during childhood through early adulthood
Proceedings of the National Academy of Sciences, 101 (21), 8174 – 8179

Presenter
Presentation Notes
The maturation of brain structures generally occurs from the back of the brain to the front.  There are four primary brain structures from the back to the front of the brain – cerebellum, nucleus accumbens, amygdala and prefrontal cortex – that are noteworthy in terms of how their differential maturation may impact adolescent behavior. A major brain structure at the back of the brain is the cerebellum.  This structure controls physical or motor coordination, and is a region that is involved in the playing of sports. The nucleus accumbens, which is responsible for motivation, and the amygdala, which identifies and controls emotion, are brain regions located more in the middle of the brain. The nucleus accumbens is responsible for how much effort the organism will expend in order to seek rewards.  A developing nucleus accumbens is believed to contribute to the often-observed tendency that teenagers prefer activities that require low effort yet produce high excitement.  Real-world observations may bear this out: many teenagers favor playing video-games, for example.  The amygdala is responsible for integrating how to emotionally react to pleasurable and aversive experiences.  It is hypothesized that a developing amygdala contributes to two behavioral effects: the tendency for adolescents to react to situations with “hot” emotions rather than more controlled and “cool” emotions, and the propensity for youth to mis-read neutral or inquisitive facial expressions from other individuals as a sign of anger. And one of the last brain regions to complete maturation is the structure named the prefrontal cortex, located just behind the forehead.  Sometimes referred to as “the seat of sober second thought,” it is the area of the brain responsible for the complex processing of information, ranging from making judgments, to controlling impulses, foreseeing the consequences of ones’ actions, and setting goals and plans.  A developing prefrontal cortex may contribute to poor judgment and risk taking..



Implications of Arrested Development:
Adolescent Behaviour

Earlier development of the back 
of the brain and later 
development of the front of the 
brain …

• Preference for physical activity
• Less than optimal planning and 

judgment
• More risky, impulsive behaviours
• Minimal consideration of negative 

consequences 

Presenter
Presentation Notes
Let’s put this developmental picture into a boarder perspective of general adolescent behavior.Neurodevelopment suggests that the adolescent is more “under the influence” of the physical activity and the emotional structures of brain, compared to the judgment (prefrontal cortex) portion of the brain.  Thus, we can expect that teenagers tend to . . . . . (GO TO NEXT SLIDE)



Corpus Callosum: The connection

• This thick cable of nerves connects the left 
and right hemispheres

• It appears to be related to creativity, higher 
types of thinking, intelligence, consciousness, 
and self awareness

• It changes throughout childhood and takes 
different shapes for different childhood 
illnesses

• Its increasing elaboration can help learning 
finally “click”, such as finally understanding 
geometry

• Reaches full maturity in 20s



The “Oops” Center–
anterior cingulate gyrus

• The cingulate is responsible for 
helping focus attention

• Links cingulate and emotional 
hippocampus for integrating 
reason & emotion to guide 
decisions

• May involve ability to empathize
• Undergoes high myelination 

(doubles) during adolescence
• “Oops center” anticipates risk, 

detects and keeps us from making 
errors



Implications of Arrested Development:
Drug Abuse Vulnerability

Research question addressed by scientists:

4 lines of evidence

Are adolescents 
more susceptible 
than adults to 
alcohol? ”

“

Presenter
Presentation Notes
Let’s further explore this topic of adolescent development in the context of drug abuse.  Scientists are also now beginning to explore how these new discoveries of neurodevelopment may give us insights about adolescent vulnerability to drug use. This is an important issue given that adolescence is a time of experimentation and novelty seeking. From a scientific standpoint, the central question that has received the most research attention by scientists is this: “Are adolescents more susceptible to alcohol compared to adults?”  For several reasons it is easier for scientists to study the effects of alcohol compared to other drugs, so there is a lot more alcohol research on this topic.  There are four lines of evidence we will review that are relevant to this research question: Are adolescents more susceptible than adults to alcohol?   



Implications of Arrested Development:
Drug Abuse Vulnerability

Research question addressed by scientists:

1.Epidemiological data

Are adolescents 
more susceptible 
than adults to 
alcohol? ”

“

Presenter
Presentation Notes
One line of evidence to consider in answering this question comes from survey studies. 



Drug use starts early and peaks 
in the teen years
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Presenter
Presentation Notes
If adolescents are more susceptible to the effects of alcohol, it would be expected that adolescents reveal early susceptibility to developing an alcohol use disorder, and also would show higher rates of alcohol use compared to adults.  There are data to support these trends.



Implications of Arrested Development:
Drug Abuse Vulnerability

Research question addressed by 
scientists:

1.Survey data
2.Adolescent rats are less sensitive to 

the sedative and motor impairment 
effects of intoxication.

Are adolescents more 
susceptible than adults 
to alcohol? ”

“

Presenter
Presentation Notes
Next we turn to research from laboratory studies.  Given that ethical reasons prohibit collecting direct evidence from underage drinkers, the effects of alcohol have been studied using adolescent and adult rates in controlled experiments. 



Direct evidence can not be obtained from 
human adolescents for ethical reasons.

Much of what is known about alcohol 
susceptibility is from adolescent rat studies.

Comparing adolescent and adult rats, both 
having no prior exposure to alcohol and 
matched on temperament….

Adolescent rats are less sensitive to the 
sedative and motor impairment effects of 
intoxication. more drinking before “signals to 
stop”

Susceptibility to Alcohol

Source: Spear, 2002

Presenter
Presentation Notes
These rat studies have identified two phenomenon that suggest adolescents are more vulnerable to the effects of alcohol compared to adults.One set of studies conducted by Professor Linda Spear at SUNY at Binghamton in New York indicates that adolescent rats are less sensitive to the effects of intoxication than adult rats. Adolescent rats typically consume two to three times as much alcohol for their body weight as adults. Adolescent humans also show this diminished sensitivity to intoxication; their higher metabolic rates allow them to consume higher amounts of alcohol.  A lower sensitivity to alcohol’s effects would be consistent with the observation that young people are capable of drinking large amounts of alcohol before feeling intoxicated. 



Implications of Arrested Development:
Drug Abuse Vulnerability

Research question addressed by 
scientists:

1. Survey data
2. Adolescent rats are less sensitive to the 

sedative and motor impairment effects of 
intoxication.

3. Adolescent rats are more sensitive to the 
social disinhibition effects of alcohol. 

Are adolescents more 
susceptible than adults 
to alcohol? ”

“

Presenter
Presentation Notes
Another laboratory study provides the third line of evidence.



Adolescent rats are more 
sensitive to the social 
disinhibition effects of alcohol 
compared to adults.

These studies suggest that 
adolescent rats derive greater 
“social comfort” from intoxication 
than adult rats.

Social Disinhibition

Source: Spear, 2002

Presenter
Presentation Notes
In another series of studies by Dr. Spear and colleagues, adolescent rats demonstrate a greater sensitivity to the social disinhibition that occurs while drinking.  That is, compared to adult rats, adolescent rats show behavior consistent with the notion that they experience “greater social benefit” from the effects of intoxication. For example, intoxicated adolescent rats are more inclined to congregate with other rates compared to intoxicated adult rats who show less of this social behavior.  



Implications of Arrested Development:
Drug Abuse Vulnerability
Research question addressed by scientists:

1. Survey data
2. Adolescent rats are less sensitive to the sedative and 

motor impairment effects of intoxication.
3. Adolescent rats are more sensitive to the social 

disinhibition effects of alcohol. 

Are adolescents more 
susceptible than adults 
to alcohol? ”

“

2 and 3 may contribute to binge drinking and 
increased risk to alcohol dependence. 

Presenter
Presentation Notes
These two general findings from the animal studies by Professor Spear suggest that adolescence is a developmental period during which time alcohol is experienced quite differently compared to how adults handle alcohol.  The tendency for youth to have a diminished sensitivity to the negative effects of drinking and yet to have an enhanced sensitivity to the positive effects of alcohol suggests a “recipe” for binge drinking.   



Implications of Arrested Development:
Drug Abuse Vulnerability
Research question addressed by scientists:

1. Survey data
2. Adolescent rats are less sensitive to the sedative and 

motor impairment effects of intoxication.
3. Adolescent rats are more sensitive to the social 

disinhibition effects of alcohol.

4.Alcohol produces greater cognitive 
disruptions in adolescents.

Are adolescents more 
susceptible than adults 
to alcohol? ”

“

Presenter
Presentation Notes
There now is some scientific evidence suggesting that the developing brain is prone to the deleterious effects of alcohol.



Animal Data: Alcohol’s Effects

Source: Spear, 2002

When exposed to alcohol, adolescent 
rats, compared to adult rats, reveal 
more…

• Disruption in memory
• Impairment of neurotransmission in 

hippocampus and cortex

Presenter
Presentation Notes
The work from Professor Spear’s laboratory suggests that the memory region of the brain – the hippocampus - is particularly sensitive to alcohol, especially during adolescence.  Adolescent rats exposed to various amounts of alcohol have significantly more brain damage in their frontal cortex than their adult counterparts. They also show greater damage to their working memory. With long-term use, adolescent rats have shown massive neuronal loss in other regions of the brain - the cerebellum, basal forebrain, and neocortex.



Human Data: Alcohol’s Effects

Adolescents with a history 
of an alcohol use disorder 
may show deficits in 
short-term memory. 

Presenter
Presentation Notes
There are some human data that have confirmed the findings from the animal literature.
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Human Data: Alcohol’s Effects

Source: Brown et al., 2000

An average of 
10% less 
memory in the 
alcohol 
dependent youth 
compared to the 
healthy youth.

Presenter
Presentation Notes
There are indications that alcohol can negatively impact memory.  Dr. Brown and colleagues found that adolescents with a history of alcohol dependence showed an average of 10% less memory on short term verbal and non-verbal tasks compared to a healthy comparison group. 



Human Data: Alcohol’s Effects

The hippocampus encodes new 
information into memory.

Adolescents with a history of 
abusing alcohol may have a 
smaller hippocampus volume.



Effects of Stress & Trauma on the Brain

• Long term exposure to stress & violence produces high                                         level of fear 
hormone, cortisol

• High stress homes more often produce ADHD
• Verbal abuse (repeated yelling, scolded, criticized) has adverse effects on the limbic system, 

likely through stress pathways
• Physical and/or sexual abuse increases limbic system dysfunction including olfactory 

hallucinations, visual disturbances, déjà vu, jamais vu
• Abuse is reflected in changes in left hemisphere, corpus callosum, cerebellar vermis (sensitive to 

stress glucocorticoids)
• Repeated recollection and obsessing can intensify the stress effects
• Physical/sexual abuse or neglect is associated with decrease in the size of the hippocampus in 

adulthood
• Stress tends to short-circuit frontal lobe processing (what little there is) and switch to emotional 

processing
• Such impairments may make the challenges of school even more stressful– a vicious cycle



Risk Taking: What were you 
thinking!?

• About 60% of teens engage in potentially 
dangerous behavior

• To obtain pleasure, more stimulation seeking 
occurs: drug and alcohol abuse, extreme 
sports, slasher movies, speeding, high-risk sex

• Teens show less brain activity in areas of the 
brain that motivate them to receive rewards 
(right ventral striatum)

• Compared with adults, they seek easier 
means to gain rewards

• They have difficulty maintaining focus on long 
term goals



Reading Emotion

When reading emotion, teens (left) rely more 
on the amygdala, while adults (right) rely 
more on the frontal cortex. 

• Youth seem to do nothing but socialize, yet 
are poor readers of emotion

• Compared with adults (100%), teens (50%) 
have greater difficulty correctly identifying 
emotional facial expression

• This confusion may lead to misinterpretation 
& inappropriate reaction

• Girls somewhat more accurate than boys 
(Duh!)

• Deep emotional relationships comes from 
ability to read subtle cues

• When one observes a close friend receiving a 
shock, although the sensory cortex does not 
activate, the emotional one does 

This fear expression was more 
often read as “sadness, 
shocked, surprised, angry, 
confusion, don’t know”



Effective Approaches

• Motivational Interviewing/MET
• Cognitive Behavioral Approaches
• Strength Based
• Skill building
• Experiential Approaches



Strength Based Approaches

• Find the strengths that individuals have
• Build on them
• Strengths include

• Writing
• Rapping
• Art
• Music
• Good with hands
• Etc.



Be Aware of Impact of “Weaknesses”

• Inability to read
• No money
• Anxiety in front of people



Learning Styles

• People learn by watching
• People learn by hearing
• People learn by reading
• People learn by doing



Metaphors

• Help grasp a difficult abstract concept
• Expand the metaphor 
• New ways to use it
• Help learn the concept



Youth in Early Stages of Change
• Don’t think they have a problem
• Don’t think their life would be easier without drugs
• Don’t know what it takes to overcome a drug problem
• Don’t feel they could succeed
• Not prepared to succeed
Richard Schwebel, MD, 2008



Start where youth are at, not where we wish they might be, not where 
they might pretend to be, and not where they might be for a fleeting 
moment in time.



1. We decided to open up and talk honestly about ourselves and 
about alcohol and other drugs.

2. We looked at what we liked about alcohol and other drugs, and 
why we were using them.

3. We looked at our use of alcohol and other drugs to see if it has 
caused harm or could cause harm.



4. We looked at our responsibility and the responsibility of others for 
our problems.

5. We thought about where we seemed to be headed, where we 
wanted to go, and what we wanted to accomplish.



6. We made thoughtful decisions about our lives and about our use 
of alcohol and other drugs.

7. We followed through on our decisions about our lives and drug 
use. If we saw problems, we went back to earlier challenges and 
mastered them.
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