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Science of Addiction 
Drugs contain chemicals that tap into the brain’s communication system and disrupt the way 
nerve cells normally send, receive, and process information. There are at least two ways that 
drugs cause this disruption: (1) by imitating the brain’s natural chemical messengers and (2) 
by over stimulating the “reward circuit” of the brain. 

Some drugs (e.g., marijuana and heroin) have a similar structure to chemical messengers called 
neurotransmitters, which are naturally produced by the brain. This similarity allows the drugs to 
“fool” the brain’s receptors and activate nerve cells to send abnormal messages. 

Other drugs, such as cocaine or methamphetamine, can cause the nerve cells to release 
abnormally large amounts of natural neurotransmitters (mainly dopamine) or to prevent the 
normal recycling of these brain chemicals, which is needed to shut off the signaling between 
neurons. The result is a brain awash in dopamine, a neurotransmitter present in brain regions that 
control movement, emotion, motivation, and feelings of pleasure. The overstimulation of this 
reward system, which normally responds to natural behaviors linked to survival (eating, 
spending time with loved ones, etc.), produces euphoric effects in response to psychoactive 
drugs. This reaction sets in motion a reinforcing pattern that “teaches” people to repeat the 
rewarding behavior of abusing drugs. 

As a person continues to abuse drugs, the brain adapts to the overwhelming surges in 
dopamine by producing less dopamine or by reducing the number of dopamine receptors 
in the reward circuit. The result is a lessening of dopamine’s impact on the reward circuit, 
which reduces the abuser’s ability to enjoy not only the drugs but also other events in life 
that previously brought pleasure. This decrease compels the addicted person to keep 
abusing drugs in an attempt to bring the dopamine function back to normal, but now larger 
amounts of the drug are required to achieve the same dopamine high - an effect known as 
tolerance. (NIDA) 

[See Appendix A, B, C, and D for more information] 

Risk Factors for Addiction 
Biology – The genes that people are born with – in combination with environmental influences 
– account for about half of their addiction vulnerability. Additionally, gender, ethnicity, and 
the presence of other mental disorders may influence risk for drug abuse and addiction. 
 
Environment – A person’s environment includes many different influences, from family and 
friends to socioeconomic status and quality of life in general. Factors such as peer pressure, 
physical and sexual abuse, stress, and quality of parenting can greatly influence the occurrence 
of drug abuse and the escalation to addiction in a person’s life. 
 
Development – Genetic and environmental factors interact with critical developmental 
stages in a person’s life to affect addiction vulnerability. Although taking drugs at any age can 
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lead to addiction, the earlier that drug use begins, the more likely it will progress to more serious 
abuse, which poses a special challenge to adolescents. Because areas in their brains that 
govern decision making, judgment, and self-control are still developing, adolescents may be 
especially prone to risk-taking behaviors, including trying drugs of abuse. (NIDA) 
 
Other Risk Factors: 

 Family history of addiction  
 Abuse, neglect, or other traumatic experiences in childhood  
 Mental disorders such as depression and anxiety  
 Early use of drugs 

(HBO.com) 
 
[See Appendix A, B, and D for more information]  
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Perception of Harm 
Many teens think that prescription drugs are perfectly safe if not safer than illegal drugs 
because they are prescribed by well-educated doctors and are manufactured by large, well-
known corporations. They are also under the wrong impression that these drugs have fewer side 
effects compared to recreational drugs. What they don’t realize is that these drugs are only safe 
when used as prescribed. In reality, these drugs are as dangerous, if not more so than illicit drugs 
as these can cause long term adverse health effects and in some cases, even result to 
fatalities. (Scripts Rehab) 

It is also a common misconception that abusing prescription drugs is safer than abusing illicit 
drugs like cocaine and heroin because the manufacturing of prescription drugs is regulated or 
because they are prescribed by doctors. These circumstances don't mean these drugs are safe for 
someone who was not prescribed them or when taken in ways other than as prescribed. 

Like illicit drugs, prescription drugs can have powerful effects in the brain and body. 
Opioid painkillers act on the same sites in the brain as heroin; prescription stimulants have 
effects in common with cocaine. These medications can sometimes be consumed in ways that 
can be very dangerous in both the short and long term (e.g., crushing pills and snorting or 
injecting the contents). Also, abusing prescription drugs is illegal—and that includes sharing 
prescriptions with friends. (NIDA for Teens) 
 
[See Appendix J and K for more information] 
 
 

Types of Prescription Drugs 
 

See chart on page 9. 
 

[See Appendix E and F for more information] 
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  What are 
they? 

Examples:  How are 
they 

abused? 

Negative Effects  Withdrawal 
Symptoms 

Overdose  
Effects 

Opioids  Pain 
relievers, 
chemically 
similar to 
heroin 

OxyContin, 
Vicodin, 

Morphine, 
Codeine, 
Fentanyl, 
Perecet, 

Methadone, 
Suboxone 

Swallow, 
smoke, 
sniff, 
inject 

Drowsiness, apathy, 
inability to 

concentrate. Slowed 
physical activity, 
constriction of 

pupils, flushing of 
face and neck, 
constipation, 
nausea, slow 
breathing 

Early: Watery 
eyes, runny nose, 
yawning, and 
sweating.  
Later: 

restlessness, 
irritability, loss of 
appetite, tremors, 
vomiting, severe 
depression, 

increased heart 
rate and blood 
pressure, chill, 
and sweating 

Pinpoint 
pupils, cold 
clammy skim, 
confusion, 
extreme 

drowsiness, 
slowed 

breathing 

Stimulants  Speed up 
the body’s 
systems, 
chemically 
similar to 
cocaine 

Adderall, 
Ritalin, Diet 
aids like 
Didrex, 
Focalin, 
Concerta 

Swallow, 
smoke, 
sniff, 
inject 

Agitation, hostility, 
panic, aggression, 

suicidal or homicidal 
thoughts, paranoia, 

hallucinations, 
dizziness, tremors, 
headache, flushed 
skin, chest pain with 

palpitations, 
sweating, vomiting, 
abdominal cramps 

High fever, 
convulsions, 
cardiovascular 

collapse 

 

Benzodiazepines  Depressants 
that 

produce 
sedation, 
sleep, 
relieve 

anxiety and 
muscle 

spasms, and 
prevent 
seizures 

Valium, 
Xanax, 
Halcion, 
Ativan 

Swallow, 
sniff, 
inject 

Amnesia, hostility, 
irritability, 

vivid/disturbing 
dreams, slow down 
central nervous 

system, cause sleep 

  Shallow 
respiration, 
clammy skin, 
dilated pupils, 
weak and 
rapid pulse, 

coma, 
possible death 

Barbituates  Depressants 
that 

produce 
wide 

spectrum of 
central 
nervous 
system 

depression 

Amytal, 
Amobarbital, 
and Seconal, 
Secobarbitral

Swallow 
or inject 

Impairment of 
memory, judgment, 

coordination; 
irritability, paranoid 
and suicidal ideation, 
slow down central 
nervous system, 

sleepiness 

  Shallow 
respiration, 
clammy skin, 
dilated pupils, 
weak, rapid 
pulse, coma, 
possible death 

Sources: U.S. Department of Justice Drug Enforcement Administration, Drugs of Abuse, 2011 Edition/ The Medicine Abuse Project 
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Drinking prescription-strength cough syrup containing codeine and promethazine mixed 
with soda was referenced frequently in rap music beginning in the late 90s, and has now become 
increasingly popular among youth in several areas of the country, according to recent CEWG 
data. Codeine is an opioid that can produce relaxation and euphoria when consumed in sufficient 
quantities. Promethazine is an antihistamine that also acts as a sedative. Users may also flavor 
the mixture with the addition of hard candies. 
 
Codeine and other opioids present a high risk of fatal overdose due to their effect of 
depressing the central nervous system, which can slow down or stop the heart and lungs. 
Mixing with alcohol greatly increases this risk. Deaths from prescription opioid medications now 
outnumber overdose deaths from all other drugs (including cocaine and heroin), and codeine-
promethazine cough syrup known as “sizzurp” has been linked to the overdose death of some 
prominent rap musicians. (NIDA)  
 
Also known by the slang terms “purple drank,” “water,” and “lean,” sizzurp is a cough syrup 
laced concoction that has been gaining popularity in the hip-hop culture. 
 
As described in the Los Angeles Times, codeine in prescription cough syrup serves as a pain 
reliever. A second drug in the prescription, known as promethazine, has sedative-like properties 
and acts as an antihistamine commonly used to treat motion sickness and nausea.  
 
Codeine is an opiate that is in the same family of drugs as heroin and morphine and can be 
very addictive in high doses. Promethazine has anecdotally been noted to intensify the 
euphoric effects of codeine in the brain.  
 
The abuse of prescription medicine is a pervasive and devastating heath problem, especially 
among teens, with one in six teens admitting to using a prescription drug to get high or change 
their mood. Too many drastically underestimate the negative impact that the abuse of 
prescription drugs and over-the-counter cough medicine is having on American teens today. (The 
Partnership at Drugfree.org) 
 
[See Appendix E and F for more information] 
 

Additional Negative Side Effects of Prescription Drugs 
 
Stimulants can have strong effects on the cardiovascular system. Taking high doses of a 
stimulant can dangerously raise body temperature and cause irregular heartbeat or even heart 
failure or seizures. Also, taking some stimulants in high doses or repeatedly can lead to hostility 
or feelings of paranoia. 
 
Opioids can produce drowsiness, cause constipation, and – depending upon the amount 
taken -depress breathing. The latter effect makes opioids particularly dangerous, especially 
when they are snorted or injected or combined with other drugs or alcohol. More people die from 
overdoses of prescription opioids than from all other drugs combined, including heroin and 
cocaine (see graphs below). 
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CNS depressants slow down brain activity and can cause sleepiness and loss of 
coordination. Continued use can lead to physical dependence and withdrawal symptoms if 
discontinuing use. 
 
All of these drugs have the potential for addiction, and this risk is amplified when they are 
abused. Also, as with other drugs, abuse of prescription and OTC drugs can alter a person’s 
judgment and decision making, leading to dangerous behaviors such as unsafe sex and drugged 
driving. (NIDA) 
 
[See Appendix G for more information] 
 

Prescription Drugs to Heroin 
 

Prescription opioid pain medications such as OxyContin and Vicodin can have effects 
similar to heroin when taken in doses or in ways other than prescribed, and research now 
suggests that abuse of these drugs may actually open the door to heroin abuse. 

Nearly half of young people who inject heroin surveyed in three recent studies reported 
abusing prescription opioids before starting to use heroin. Some individuals reported taking 
up heroin because it is cheaper and easier to obtain than prescription opioids. 

Many of these young people also report that crushing prescription opioid pills to snort or inject 
the powder provided their initiation into these methods of drug administration. (NIDA) 

Harmful health consequences resulting from the abuse of opioid medications that are prescribed 
for the treatment of pain, such as OxyContin, Vicodin, and Demerol, have dramatically increased 
in recent years. For example, unintentional poisoning deaths involving prescription opioids has 
quadrupled since 1999. From 2000 to 20014, almost half a million individuals died from a drug 
overdose. People often assume prescription pain relievers are safer than illicit drugs because they 
are medically prescribed; however, when these drugs are taken for reasons or in ways or amounts 
not intended by a doctor, or taken by someone other than the person for whom they are 
prescribed, they can result in severe adverse health effects including addiction, overdose, and 
death, especially when combined with other drugs or alcohol. Research now suggests that abuse 
of these medications may actually open the door to heroin use. Nearly half of young people who 
inject heroin surveyed in three recent studies reported abusing prescription opioids before 
starting to use heroin. Some individuals reported switching to heroin because it is cheaper and 
easier to obtain than prescription opioids. (NIDA) (CDC) 

[See Appendix G for more information] 
 

Difference between Misuse and Abuse 
 
Substance Misuse – The use of a substance for unintended purposes, or for intended 
purposes in improper amounts or doses. 
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Substance Abuse – According to the Diagnostic and Statistical Manual of Mental Disorders 
(DSM-IV), “substance abuse” is defined as a maladaptive pattern of substance use leading to 
clinically significant impairment or distress as manifested by one (or more) of the 
following, occurring within a 12-month period: 
 

 Recurrent substance use resulting in a failure to fulfill major role obligations at work, 
school, or home (such as repeated absences or poor work performance related to 
substance use; substance-related absences, suspensions, or expulsions from school; or 
neglect of children or household). 

 Recurrent substance use in situations in which it is physically hazardous (such as 
driving an automobile or operating a machine when impaired by substance use) 

 Recurrent substance-related legal problems (such as arrests for substance related 
disorderly conduct) 

 Continued substance use despite having persistent or recurrent social or 
interpersonal problems caused or exacerbated by the effects of the substance (for 
example, arguments with spouse about consequences of intoxication and physical fights). 

(Recovery Research Institute) 
 
[See Appendix A and H for more information] 
 

 
Identifiers and Signs of Abuse 

The most obvious indication of drug or alcohol use are signs of intoxication, smelling alcohol 
or drugs on breath or clothing, or finding alcohol, drugs, or drug paraphernalia, such as 
pipes, rolling papers, in your teenager's room, clothing, or car – all of which would be cause 
for a frank discussion. 

 
 Change in school performance: such as decline in grades, decreased motivation to 

complete assignments or involvement in school activities; skipping classes/truancy  
 Significant changes in personal habits: such as sleep (sleeping much more or 

much less), level of activity, appetite (increased or decreased), or hygiene  
 Significant changes in behavior and/or mood: such as increased irritability, 

aggression, decreased motivation, disregard for rules, mood swings, depression; 
expressing suicidal thoughts or behaviors  

 Decreased involvement in positive social activities: such as team sports or school 
related activities; loss of interest in a favorite hobby  

 Association with a deviant peer group: gang involvement; legal problems 
(HBO.com) 

Warning signs of teen drug abuse 

While experimenting with drugs doesn’t automatically lead to drug abuse, early use is a risk 
factor for developing more serious drug abuse and addiction. Risk of drug abuse also 
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increases greatly during times of transition, such as changing schools, moving, or divorce. The 
challenge for parents is to distinguish between the normal, often volatile, ups and downs of the 
teen years and the red flags of substance abuse. These include: 

 Having bloodshot eyes or dilated pupils; using eye drops to try to mask these signs  
 Skipping class; declining grades; suddenly getting into trouble at school  
 Missing money, valuables, or prescriptions  
 Acting uncharacteristically isolated, withdrawn, angry, or depressed  
 Dropping one group of friends for another; being secretive about the new peer group  
 Loss of interest in old hobbies; lying about new interests and activities  
 Demanding more privacy; locking doors; avoiding eye contact; sneaking around  

Physical warning signs of drug abuse: 

 Bloodshot eyes, pupils larger or smaller than usual  
 Changes in appetite or sleep patterns. Sudden weight loss or weight gain  
 Deterioration of physical appearance, personal grooming habits  
 Unusual smells on breath, body, or clothing  
 Tremors, slurred speech, or impaired coordination  

Behavioral signs of drug abuse: 

 Drop in attendance and performance at work or school  
 Unexplained need for money or financial problems. May borrow or steal to get it.  
 Engaging in secretive or suspicious behaviors  
 Sudden change in friends, favorite hangouts, and hobbies  
 Frequently getting into trouble (fights, accidents, illegal activities)  

Psychological warning signs of drug abuse: 

 Unexplained change in personality or attitude  
 Sudden mood swings, irritability, or angry outbursts  
 Periods of unusual hyperactivity, agitation, or giddiness  
 Lack of motivation; appears lethargic or “spaced out”  
 Appears fearful, anxious, or paranoid, with no reason  

Additional signs to watch for: 

 Missing medications 
 Medications that a child may have but is unable to explain  

(Health Resources in Action, Bureau or Substance Abuse Services) 

[See Appendix A and D for more information] 
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Most Common Myths Youth Believe  
 

1.) Myth: Everyone else is abusing prescription drugs. 

Fact: Youth often perceive that their peers are abusing prescription drugs to a greater 

extent than they really are. 

2.) Myth: Since they are prescribed by a doctor, prescription drugs can only be helpful. 

Fact: Any drug has the potential to harm, especially when used without medical 

supervision. 

3.) Myth: Abusing prescription drugs is a safe alternative to using “street” drugs. 

Fact: Unintentional drug poisonings (over 90% of which involve prescription 

medications) are the second leading cause of death in the U.S.  

4.) Myth: Abusing prescription drugs is a legal alternative to using “street” drugs. 

Fact: It is a federal offense to possess a medication like Vicodin, OxyContin, Xanax, 

Valium, Ritalin, and Adderall that is not prescribed for you.  

5.) Myth: Prescription drugs like Vicodin or OxyContin are non-addictive. 

Fact: All classes of drugs, including prescription drugs, cause a pleasurable increase in 

the amount of dopamine in the brain’s reward pathway. This causes the brain to 

repeatedly seek this experience, and that constant feeling can lead to addiction. 

(Drugabuse.gov) 

6.) Myth: It’s okay to use someone else’s prescription drugs as long as you’re not 

getting “high”. 

Fact: The government requires a prescription for many medications in order to reduce the 

potential for harm. (Generation Rx) 

 
[See Appendix K for more information] 
 

Prescription Drug Curriculums  
 Generation Rx 
 PeerX 
 Smart Moves, Smart Choices 
 

[See Appendix L, M, N, and O for more information] 
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Pop Culture and Media Resources  
 Wasted Youth 

o A series profiling different youths and families in Brockton who have been 
impacts by prescription drug abuse, as well as other drugs. 
http://southofboston.net/entreports/heroin/day1.html 
 

 Celebrity Overdoses: Deaths Highlight Prescription Drug Epidemic  

o An article that describes the general trends of prescription drug abuse in pop 
culture. 
http://www.huffingtonpost.com/2012/08/26/celebrity-overdoses-deaths-
prescription-drugs_n_1831731.html 
 

 Celebrity Stories 

o Chris Herren – Former NBA star. Article and video about the struggles he faced 
on his road to recovery.  
http://www.cnn.com/2012/02/24/us/addiction-nba-chris-herren/                
http://www.theherrenproject.org/ 
 

o Lil’ Wayne – Rapper known for his codeine cough syrup drink known as “purple 
drank” or “sizzurp,” which is now very popular with youths. 
http://www.today.com/news/whats-sizzurp-dangerous-way-kids-get-high-
2D11976739 
https://www.drugfree.org/newsroom/rapper-lil-wayne-released-from-hospital-
after-seizures-linked-to-reported-use-of-sizzurp 
 

o Heath Ledger – Actor in multiple famous movies such as “The Dark Knight,” 
who unfortunately died due to a prescription drug overdose. 
http://www.cnn.com/2008/SHOWBIZ/Movies/02/06/heath.ledger/ 
http://www.biography.com/people/heath-ledger-266035 
 

o Macklemore – Rapper/singer who suffered with an addiction, and also lost friend 
to addiction. 
http://www.halfofus.com/video/macklemore 
http://www.thecontrolcenter.com/rapper-macklemore-codeine-addiction/ 
 

o Cory Monteith - Actor from the hit TV show “Glee” unexpectedly died due to a 
drug overdose. 
http://www.huffingtonpost.com/2013/10/03/cory-monteith-heroin-
alcohol_n_4035955.html 
http://www.youtube.com/watch?v=DrOvdb4sycc 
 



17
 

o Demi Lovato – Actress/singer and former Disney Channel star that suffered from 
an aggressive drug addiction 
http://www.eonline.com/news/489469/demi-lovato-talks-past-drug-use-i-couldn-
t-go-30-minutes-to-an-hour-without-cocaine 
https://www.youtube.com/watch?v=KFqvvKSAC3Q 
 

o Matthew Perry – Actor from the popular sitcom “Friends” that secretly suffered 
from a drug addiction behind the scenes  
http://www.nydailynews.com/entertainment/gossip/matthew-perry-opens-drug-
alcohol-addiction-friends-era-article-1.1388218 
https://www.youtube.com/watch?v=a2xPE7Jkfpo 
 

o Jodie Sweetin – Actress from a young age staring in Full House who eventually 
developed a serious addiction to drugs 
https://www.youtube.com/watch?v=DECyQ_GRFPo 
https://www.sobernation.com/jodie-sweetin/ 
 

Additional Videos 

 Why are Drugs so hard to Quit?: https://www.youtube.com/watch?v=zV6zKmt7S5E 

 TED Talk: https://www.youtube.com/watch?v=PY9DcIMGxMs 

 Learn to Cope Video: http://www.learn2cope.org/ 

 Behind the Orange Curtin 

 Overtaken 

 Prescription Thugs  

Current Trends 
Electronic cigarettes (also called e-cigarettes) are battery-operated devices designed to 
deliver nicotine with flavorings and other chemicals to users in vapor instead of smoke. 
They can be manufactured to resemble traditional tobacco cigarettes, cigars or pipes, or even 
everyday items like pens or USB memory sticks; newer devices, such as those with fillable 
tanks, may look different. More than 250 different e-cigarette brands are currently on the market. 
While e-cigarettes are often promoted as safer alternatives to traditional cigarettes, which deliver 
nicotine by burning tobacco, little is actually known yet about the health risks of using these 
devices. Many users don’t actually know what is in their e-cigs because manufacturers don’t 
have to report e-cig ingredients. A recent study showed that 66% of teens say there is just 
flavoring in their e-cig and 13.7% say they don’t know.  

E-cigarettes have become increasingly popular among teens today. Findings have showed 
current e-cig use among high school students increased from 4.5% in 2013 to 13.4% in 2014. For 
middle school students, e-cig use more than tripled from 1.1% in 2013 to 3.9% in 2014. Some 
states have banned the sale of e-cigarettes to minors, but teens have been ordering them online. 
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Their easy availability (online or via mall kiosks), in addition to their wide array of cartridge 
flavors (such as coffee, mint, candy, and fruit flavors), have helped make them particularly 
appealing to this age group. As part of the FDA’s new regulation to protect the health of our 
youth, minors will no longer be able to buy e-cigarettes in person or online. (NIDA) (Center for 
Adolescent Substance Abuse Research, Boston Children’s Medical Center) 

[See Appendix E for more information] 
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What Is Addiction?
Summary

• People who are addicted cannot control their need for alcohol or other drugs, even in the  
face of negative health, social or legal consequences.

• The illness becomes harder to treat and the related health problems, such as organ disease, 
become worse. 

Addiction is a chronic, but treatable, brain disorder. People who are addicted cannot control their 
need for alcohol or other drugs, even in the face of negative health, social or legal consequences. 
This lack of control is the result of alcohol or drug-induced changes in the brain. Those changes, 
in turn, cause behavior changes. 

The brains of addicted people “have been modified by the drug in such a way that absence of the 
drug makes a signal to their brain that is equivalent to the signal of when you are starving,” says 
National Institute on Drug Abuse Director Dr. Nora Volkow. It is “as if the individual was in a 
state of deprivation, where taking the drug is indispensable for survival. It’s as powerful as that.”

Addiction grows more serious over time. Substance use disorders travel along a continuum. 
This progression can be measured by the amount, frequency and context of a person’s substance 
use. As their illness deepens, addicted people need more alcohol or other drugs; they may use 
more often, and use in situations they never imagined when they first began to drink or take 
drugs. The illness becomes harder to treat and the related health problems, such as organ disease, 
become worse. 

“This is not something that develops overnight for any individual,” says addiction expert 
Dr. Kathleen Brady. “Generally there’s a series of steps that individuals go through from experi-
mentation and occasional use [to] the actual loss of control of use. And it really is that process 
that defines addiction.”

Symptoms of addiction include tolerance (development of resistance to the effects of alcohol or 
other drugs over time) and withdrawal, a painful or unpleasant physical response when the 
substance is withheld. Many people with this illness deny that they are addicted. They often 
emphasize that they enjoy drinking or taking other drugs. 

People recovering from addiction can experience a lack of control and return to their substance 
use at some point in their recovery process. This faltering, common among people with most 
chronic disorders, is called relapse. To ordinary people, relapse is one of the most perplexing 
aspects of addiction. Millions of Americans who want to stop using addictive substances suffer 
tremendously, and relapses can be quite discouraging. 
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“It is devastating to me when I don’t get [recovery] right,” laments Brian, a Portland, Oregon, 
coffee shop owner who struggles with his cocaine addiction. “Man, I can’t even describe it. 
It’s just horrible. The guilt. The depression that comes with it because I screwed up again. It’s an 
indescribable feeling that’s just - man, it’s low, low, low.” 

To appreciate the grips of addiction, imagine a person that “wants to stop doing something and 
they cannot, despite catastrophic consequences,” says Dr. Nora Volkow, director of the National 
Institute on Drug Abuse. “We’re not speaking of little consequences. These are catastrophic. 
And yet they cannot control their behavior.”

When Is Someone Addicted?
The American Psychiatric Association says that a person is dependent if their pattern of sub-
stance use leads to clinically significant impairment or distress shown by three or more of the 
following in a 12-month period:
1. Tolerance as defined by any of the following:

• a need for markedly increased amounts of the substance to achieve intoxication or           
desired effect

• markedly diminished effect with continued use of the same amount of the substance
2.  Withdrawal, as manifested by either of the following:

• the characteristic withdrawal symptom of the substance
• the same or a closely related substance is taken to relieve or avoid withdrawal symptoms

3.  The substance is often taken in larger amounts or over a longer period than was intended  
 (loss of control)
4.  There is a persistent desire or unsuccessful efforts to cut down or control substance use  
 (loss of control)
5.  A great deal of time is spent in activities necessary to obtain the substance, use the 
 substance or recover from its effects (preoccupation)
6.  Important social, occupational or recreational activities are given up or reduced because of  
 substance use (continuation despite adverse consequences)
7.  The substance use is continued despite knowledge of having a persistent or recurrent   
 physical or psychological problem that is likely to have been caused or exacerbated by the  
 substance (adverse consequences)
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Addiction and the Brain
Scientists now know that addiction is the result of key changes in the brain.

For example, all drugs of abuse affect the dopamine pathway in the brain. Dopamine is a kind of 
neurotransmitter - a chemical produced by nerve cells that process and transmit information in 
the brain. The dopamine neurotransmitter’s job is to produce feelings of pleasure so this pathway 
is commonly known as the “pleasure pathway.”

“What happens when people develop a substance use disorder is that they tax the ability of 
their dopamine system to keep up,” says Dr. Kathleen Brady, an addiction researcher at the 
Medical University of South Carolina. “The amount of dopamine we have in our brain is limited 
by the substances that the brain uses to make dopamine. And if we release it too often, we get 
into a situation where the brain has less dopamine. What that means is that an individual who has 
depleted their dopamine source in their brain has a difficult time feeling pleasure from even the 
normal events that would make someone happy - a mother seeing her child, or having a 
good meal.”

The dopamine pathway is not the only part of the brain affected by addiction. Alcohol and 
drugs can profoundly affect different neurological circuits. Prolonged excessive alcohol use, 
for example, is believed to cause pervasive alterations in the brain’s stress and anti-stress 
systems. These changes, in and of themselves, may lead to additional compulsive drinking.

Drugs of abuse affect the parts of the brain that control pleasure, motivation, emotion, and 
memory, these changes can lead to the disease of drug addiction. Using drugs repeatedly over 
time changes brain structure and function in fundamental and long-lasting ways that can persist 
long after a person stops using them. Different types of drugs affect the brain in different ways, 
altering different aspects of the brain chemistry. However, with prolonged abstinence, some of 
the brain changes caused by specific drugs (e.g., methamphetamine) may be reversible, which is 
one reason why treatment is essential.

A Chronic Condition
Addiction can be effectively treated and managed through lifestyle changes and, in some cases, 
the use of medication.

Stop! Go! A Rogue System in the Brain
Our brain controls our decision making, letting us know when to go forward with an action and 
when to stop. Scientists have learned which parts of the brain send these messages. 

Abuse vs. Dependence
The difference between abuse and dependence is not always clear to the general public, 
but medical professionals use a set of criteria to distinguish between these two categories of 
problem use.
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A Chronic Condition
Summary

• Like hypertension or diabetes, addiction is a lifelong illness.
• Biological and behavioral factors influence addiction, as they do other chronic conditions. 
• Addiction can be effectively treated and managed through lifestyle changes and, in some  

cases, the use of medication.

For hundreds of years, people have considered addiction to be a problem of willpower or of 
moral failing. Now we know that addiction is a disorder much like other chronic illnesses that 
involve behavior and lifestyle. Some of these illnesses begin with voluntary behaviors, such as 
poor nutrition or failure to exercise. But then, biological changes occur in the body to make the 
illness a chronic condition. 

Most people who have chronic conditions, even those who are working hard to stay on top of 
their illness, sometimes eat poorly or do other things that they know aren’t healthy. They back-
slide, or relapse, at some point. 

Other diseases like this include:
• hypertension (high blood pressure)
• adult onset (type 2) diabetes
• atherosclerosis (hardening of the arteries)

These diseases are similar because they are:
• chronic
• influenced by biological and behavioral factors
• incurable, but can be effectively treated and managed

But in all of these illnesses, as in addiction, medications can be helpful, as can lifestyle changes, 
for getting better.
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Stop! Go! A Rogue System in the Brain
Summary

• Drug abuse damages a person’s ability to make decisions.
• Healthy people have interacting systems in their brain that signal when to take action  

(go) and when to refrain (stop).  
• A leading addiction researcher says that when someone is addicted, it’s as if the “go”  

system is “running off on its own” instead of interacting with the “stop” system.

Our brain controls our decision making, letting us know when to go forward with an action and 
when to stop. Scientists have learned which parts of the brain send these messages. And they 
know that for addicted people, these “stop” and “go” systems are impaired. 

The brain’s reward, or “go” system, is basic to all humans. Called the mesolimbic dopamine 
system, it evolved to help us pursue things necessary for survival such as food or sex. 
Conversely, the brain’s frontal lobes or “stop” system evolved to help us weigh the consequences 
of our impulses. For example, this system will help keep us from driving through a red light 
when we’re in a hurry, because the brain will tell us that doing so would be both dangerous and 
illegal. In this case, the “stop” system sends a message that the consequences of doing what the 
“go” system wants are too negative.

“When things are working right, the ‘go’ circuitry and the ‘stop’ circuitry really are intercon-
nected and are really talking to each other to help you weigh the consequences of a decision and 
decide when to go or not to go,” says Dr. Anna Rose Childress, a psychology researcher at the 
University of Pennsylvania. “It’s not that they’re separable. They’re interactive. They’re inter-
linked at all times.” That means that even when you are in a great hurry and risk missing 
an appointment, you still do not run the red light. “Go” and “stop” have communicated with 
each other, and “stop” has prevailed.

With Childress’s addicted patients, however, “it is as though [the systems] have become func-
tionally disconnected. It is as though the ‘go’ system is sort of running off on its own, is a rogue 
system now, and is not interacting in a regular, seamless, integrated way with the ‘stop’ system.”

When an addicted person, even one who is working to recover, gets certain signs, or triggers, 
such as conflict with a companion, the “go” system overwhelms the part of the brain that’s 
telling them, “Stop! This is a very bad idea!” The trigger can be something essential to the 
addicted person’s life: one recovered writer realized that his addiction was partly triggered by 
the deadline pressure of his chosen profession as a journalist, and was prompted to start a new 
career; other recovering people often move from their old neighborhoods to be away from 
triggers. But a trigger can also be something as subtle as a scent that reminds a person of the 
place where they used to buy drugs.
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When that trigger surfaces, Childress says, “instead of being able to say, ‘What? Wait a minute. 
Think about what happened last week. You lost your job. You almost lost your life,’ the ‘stop’ 
system doesn’t seem to get into the picture at all. It’s all about ‘go.’”

Abuse vs. Dependence
Summary

• Medical professionals follow certain criteria to determine if a person abuses alcohol    
or drugs.

• These established criteria also can mark whether the substance abuse has progressed   
to dependence. 

• Alcohol and drug dependence cause people to suffer from withdrawal symptoms when  
they stop using the substance. Dependence also causes major behavioral changes, such as 
overwhelming preoccupation with drug or alcohol use.

Some people who start as casual drinkers or drug users will stay that way. But others will 
become substance abusers or dependent, feeling that they need a drug to feel alive. The differ-
ence between abuse and dependence is not always clear to the general public, but medical 
professionals use a set of criteria to distinguish between these two categories of problem use. 

The essential feature of abuse is a pattern of substance use that causes someone to experience 
harmful consequences. Clinicians diagnose substance abuse if, in a twelve-month period, 
a person is in one or more of the following situations related to drug use: 

• Failure to meet obligations, such as missing work or school
• Engaging in reckless activities, such as driving while intoxicated
• Encountering legal troubles, such as getting arrested
• Continuing to use despite personal problems, such as a fight with a partner

Dependence is more severe. Medical professionals will look for three or more criteria from a set 
that includes two physiological factors and five behavioral patterns, again, over a twelve-month 
period. Tolerance and withdrawal alone are not enough to indicate dependence. And not all 
behavioral signs occur with every substance.

The physiological factors are:
• Tolerance, in which a person needs more of a drug to achieve intoxication
• Withdrawal, in which they experience mental or physical symptoms after stopping drug use



26

The behavioral patterns are:
• Being unable to stop once using starts
• Exceeding self-imposed limits
• Curtailing time spent on other activities
• Spending excessive time using or getting drugs
• Taking a drug despite deteriorating health

“Reprinted from Addiction: Why Can’t They Just Stop (c) 2007 Rodale, Inc.”

Addiction and the Brain’s Pleasure Pathway: 
Beyond Willpower

by Nora D. Volkow, M.D. 

Summary
• Addiction can develop despite a person’s best intentions and in spite of their strength        

of character.
• Repeated drug use disrupts complex but well balanced systems in the human brain. 
• Many people are addicted to more than one substance, complicating their efforts to recover.

The human brain is an extraordinarily complex and fine-tuned communications network contain-
ing billions of specialized cells (neurons) that give origin to our thoughts, emotions, perceptions 
and drives. Often, a drug is taken the first time by choice to feel pleasure or to relieve depression 
or stress. But this notion of choice is short-lived. Why? Because repeated drug use disrupts well-
balanced systems in the human brain in ways that persist, eventually replacing a person’s normal 
needs and desires with a one-track mission to seek and use drugs. At this point, normal desires 
and motives will have a hard time competing with the desire to take a drug. 

How Does the Brain Become Addicted?

Typically it happens like this:
• A person takes a drug of abuse, be it marijuana or cocaine or even alcohol, activating the 

same brain circuits as do behaviors linked to survival, such as eating, bonding and sex. The 
drug causes a surge in levels of a brain chemical called dopamine, which results in feelings of      
pleasure. The brain remembers this pleasure and wants it repeated. 

• Just as food is linked to survival in day-to-day living, drugs begin to take on the same          
significance for the addict. The need to obtain and take drugs becomes more important than 
any other need, including truly vital behaviors like eating. The addict no longer seeks the drug 
for pleasure, but for relieving distress. 
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• Eventually, the drive to seek and use the drug is all that matters, despite devastating            
consequences.

• Finally, control and choice and everything that once held value in a person’s life, such as   
family, job and community, are lost to the disease of addiction. 

What brain changes are responsible for such a dramatic shift? 
Research on addiction is helping us find out just how drugs change the way the brain works. 
These changes include the following: 
• Reduced dopamine activity. We depend on our brain’s ability to release dopamine in order 

to experience pleasure and to motivate our responses to the natural rewards of everyday life, 
such as the sight or smell of food. Drugs produce very large and rapid dopamine surges and 
the brain responds by reducing normal dopamine activity. Eventually, the disrupted dopamine 
system renders the addict incapable of feeling any pleasure even from the drugs they seek to 
feed their addiction. 

• Altered brain regions that control decision making and judgment. Drugs of abuse affect   
the regions of the brain that help us control our desires and emotions. The resulting lack   
of control leads addicted people to compulsively pursue drugs, even when the drugs   
have lost their power to reward. 

The disease of addiction can develop in people despite their best intentions or strength of charac-
ter. Drug addiction is insidious because it affects the very brain areas that people need to “think 
straight,” apply good judgment and make good decisions for their lives. No one wants to grow up 
to be a drug addict, after all. 

Co-occurring Addictions: Compounding Complexities

It is not unusual for an addicted person to be addicted to alcohol, nicotine and illicit drugs at the 
same time. Addiction to multiple substances raises the level of individual suffering and magnifies 
the associated costs to society. No matter what the addictive substance, they all have at least one 
thing in common - they disrupt the brain’s reward pathway, the route to pleasure. 

What is the best way to treat people who are addicted to more than one drug? 
• Medications. In some cases, medications developed for one addiction have proven    

useful for another. For example, naltrexone, which can help former heroin users remain   
abstinent by blocking the “high” associated with heroin, has been found to be effective   
in treating alcoholism. 

• Behavioral therapy or other psychotherapy. Behavioral therapies do not need to be specific to 
one drug and can be adapted to address use of multiple or different drugs. It is the disease of 
addiction that the therapy addresses. 
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• Combined medications and behavioral therapy. Research shows that this combination, when 
available, works best. 

• Multipronged approach. Treatment for multiple addictions should be delivered at the same 
time. This is especially true because there are always triggers, such as trauma, depression, or 
exposure to one drug or another, that can put the recovering addict at risk for relapse. In addi-
tion, treatment must consider all aspects of a person - their age, gender, life experiences - in 
order to best treat their drug addiction. Although the type of treatment may differ, it should 
always strive to address the entire person through a multipronged approach that tackles all co-
occurring conditions at once. 

Relapse: Part of Addiction as a Chronic Disease

Despite the availability of many forms of effective treatment for addiction, the problem of re-
lapse remains the major challenge to achieving sustained recovery. People trying to recover from 
drug abuse and addiction are often doing so with altered brains, strong drug-related memories 
and diminished impulse control. Accompanied by intense drug cravings, these brain changes can 
leave people vulnerable to relapse even after years of being abstinent. Relapse happens at rates 
similar to the relapse rates for other well-known chronic medical illnesses like diabetes, hyper-
tension and asthma.

How is relapse to drug abuse similar to what happens with other chronic diseases? 
• Just as an asthma attack can be triggered by smoke, or a person with diabetes can have a       

reaction if they eat too much sugar, a drug addict can be triggered to return to drug abuse. 

• With other chronic diseases, relapse serves as a signal for returning to treatment. The same 
response is just as necessary with drug addiction.

• As a chronic, recurring illness, addiction may require repeated treatments until abstinence is 
achieved. Like other diseases, drug addiction can be effectively treated and managed, leading 
to a healthy and productive life. 

To achieve long-term recovery, treatment must address specific, individual patient needs and 
must take the whole person into account. For it is not enough simply to get a person off drugs; 
rather, the many changes that have occurred - physical, social, psychological - must also be ad-
dressed to help people stay off drugs, for good.
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Repeated drug exposure changes brain function. Positron emission tomography (PET) images 
are illustrated showing similar brain changes in dopamine receptors resulting from addiction to 
different substances - cocaine, methamphetamine, alcohol, or heroin. The striatum (which con-
tains the reward and motor circuitry) shows up as bright red and yellow in the controls (in the left 
column), indicating numerous dopamine D2 receptors. Conversely, the brains of addicted indi-
viduals (in the right column) show a less intense signal, indicating lower levels of dopamine D2 
receptors.

Let’s Talk About Craving
by Anna Rose Childress, Ph.D. 

Summary
• Brain imaging research is revealing that the signals, or cues, that may spark an addicted 

person’s desire to take drugs can be incredibly subtle or quick. Expanded knowledge about 
craving helps scientists develop new medical treatments for addiction. 

Cravings - powerful desires - are part of the human condition. Our brains are “hard-wired” to 
appreciate and to pursue natural rewards such as food and sex because of their critical survival 
value. 
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Drugs used by addicted people activate the same circuits that motivate food and sexual behavior. 
Signals, called cues, can be sights, sounds, smell or thoughts. Cues activate the brain’s powerful 
“go!” circuit creating cravings. The cravings for alcohol and other drugs can be even stronger 
than those for food or sex.

Managing the cravings associated with food, sex and drugs is the responsibility of the brain’s 
inhibitory “stop!” circuitry. Research suggests that some people have better “stop!” systems or 
better “brakes,” than others. Individuals with weaker “brakes,” may have much greater difficulty 
managing cravings, putting them at increased risk for addiction, and/or for relapse. Exposure to 
some drugs may actually weaken the brain’s braking system.

Cravings may have their beginnings outside conscious awareness. Recent brain imaging research 
shows that drug and sexual cues as brief as 33 milliseconds can activate the brain “go!” circuit 
even though the person is not conscious of the cues.

In addition to cue-induced craving, desire can also be fueled by: 
• a small sample of the drug/food/rewarding activity (the “salty peanut” effect: “just a little” 

often leads to much more!) 

• the wish to avoid negative effects (such as drug withdrawal, or negative moods, etc.). Many 
people with addictions have a co-occurring mood disorder (anxiety or depression). These 
moods can themselves become triggers for food or drug craving, increasing the risk of relapse.

Hope Through Research

You can get help with managing craving, and there is much ongoing research aimed at the devel-
opment of more effective anti-craving interventions (for food, drugs, sex, gambling, etc.). 

Both anti-craving medications and anti-craving behavioral strategies may be helpful to inhibit or 
“stop!” drug craving. Many of these medications have been well-studied; others are in the early 
stages of testing. New anti-craving interventions may be available in a location close to you. Re-
search treatments are usually available at no cost (as they are supported by research grants), and 
they may offer a new treatment option that is not yet available in the community.
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FIVE THINGS TO DO ABOUT CRAVING

When you have an episode of craving:

1. Try to view the craving in a matter-of-fact way. Having a craving does 
not mean that you are unmotivated - or that you are doomed to relapse. 

2. Learning about your craving triggers, and how to manage them, will be 
an important part of your recovery in addiction.

3. Try anti-craving behavioral strategies, such as the 5-minute contract 
(making a contract with yourself not to act on the desire for the next 
five minutes, and then engaging in a distracting activity in the mean-
time.) Many urges are short-lived - you will find they are weaker if you 
can “surf through” the first few minutes.

4. Call upon the guidance of a trained treatment professional may be 
needed for successfully implementing any of a number of well-de-
scribed behavioral techniques that can be helpful in managing cravings. 
Treatment manuals detail these strategies. 

5. Consider an anti-craving medication. Craving can erupt quickly and feel 
overwhelming, making it difficult to put to use behavioral anti-craving 
strategies, even well-learned ones.

Why Do Some People Become Addicted?
For two decades, researchers have been struggling to identify the biological and environmental 
risk factors that can lead to addiction to alcohol and other drugs. These factors form a complex 
mélange in which the influences combine to bring about addiction and to make its treatment 
challenging. But scientists know more about addiction now than they did even 10 years ago, and 
have learned much about how the risk factors work together.

The widely recognized risk factors include:
• Genes: Genetics play a significant role: having parents with alcoholism, for instance, makes 

you four times more likely than other children to become alcoholics. More than 60 percent of 
alcoholics have family histories of alcoholism. 

• Mental illness: Many addicted people also suffer from mental health disorders, especially 
anxiety, depression or mood illnesses.

• Early use of drugs: The earlier a person begins to use drugs the more likely they are to prog-
ress to more serious abuse.
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• Social environment: People who live, work or go to school in an environment in which the 
use of alcohol and other drugs is common - such as a workplace in which people see heavy 
drinking as an important way to bond with coworkers - are more likely to abuse drugs.

• Childhood trauma: Scientists know that abuse or neglect of children, persistent conflict in 
the family, sexual abuse and other traumatic childhood experiences can shape a child’s brain 
chemistry and subsequent vulnerability to addiction. 

“The kids most likely to get addicted are the ones who also have other problems,” says 
Dr. Mark Willenbring, who directs the Division of Treatment and Recovery Research 
of the National Institute on Alcohol Abuse and Alcoholism (NIAAA). Forty percent of 
people who start drinking before they are 15 years old develop alcoholism. Addiction 
is at the end of a spectrum of substance use problems; for most people, though not 
all, addiction arrives after other phases of drinking or drugging go uninterrupted. That’s 
why it is so important to treat substance use problems in their earliest stages. Although 
genetic researchers are trying to identify the genes that confer vulnerability to alcohol-
ism, this task is difficult because the illness is thought to be related to many different 
genes, each of which contributes only a portion of the vulnerability.

Stress and Addiction

Science shows that stress and addiction are so closely intertwined that to recover, 
people with addictions must learn new ways of coping with stress. 

Co-occurring Disorders 

A significant portion of people with addictions also suffer from other mental health ill-
nesses, called co-occurring disorders. Without comprehensive treatment, people with 
co-occurring disorders are far less likely to recover from their addictions.

Stress and Addiction
by Kathleen Brady, M.D., Ph.D. 

Summary
• Stress and addiction can be deeply intertwined.
• For recovery to be successful, addicted people need coping strategies and treatment for 

stress- related disorders.

Stress and addiction produce some of the same changes in brain systems and so they are inti-
mately connected.. Animal studies have shown that the brain changes associated with stressful 
experiences are also associated with more sensitivity to the effects of drugs of abuse. For people 
who have addictions, stressful life experiences such as divorce, job loss and conflict are often 
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associated with craving and relapse. In addition, people with addiction often have poor coping 
strategies and turn to drugs and alcohol to relieve stress. While it is impossible to remove all 
stress from the lives of individuals with addictions, teaching coping strategies and treating stress-
related disorders is an important factor in stable recovery from addictions.

Co-occurring Disorders
Summary

• Many, if not most, people who are addicted to alcohol or other drugs suffer from another 
mental health disorder at some point.

• People with addiction and co-occurring mental health disorders must be treated for both 
disorders at the same time to improve the likelihood of recovery.

People with addictions often suffer from other mental health disorders. Some with untreated 
mental health problems start using alcohol or drugs as a way to self-medicate. Conversely, there 
are cases where an individual begins to develop the symptoms and signs of a mental illness only 
after using drugs; suggesting that drug abuse caused or exacerbated the mental disorder. Illnesses 
that frequently co- occur with addiction include:

• attention deficit hyperactive disorder
• bipolar disorder
• conduct disorder
• depression
• post-traumatic stress disorder
• schizophrenia

In 2002, the Substance Abuse and Mental Health Services Administration reported that 7-10 
million people in the United States have co-occurring mental and alcohol or drug use disorders. 
People are less likely to recover from addiction when their co-occurring illness is left untreated.

Frequently, caregivers try to treat one illness without becoming aware of or addressing the other. 
So health practitioners helping a person with depression, for instance, may neglect to screen and 
treat the patient for alcoholism. Conversely, a caregiver working with a person with a cocaine ad-
diction may fail to recognize and address an underlying bipolar disorder. 

“Careful assessment and treatment of co-occurring disorders is critical to maximizing the chanc-
es of success in treatment,” says Kathleen Brady, a nationally known addiction researcher at the 
Medical University of South Carolina. “If both disorders are not treated the chances of recovery 
are poor.” According to the federal Substance Abuse and Mental Health Services Agency, “if one 
of the co-occurring disorders goes untreated, both usually get worse and additional complications 
often arise.” 
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What Is Relapse?
Revised November 2012

Relapse is a cardinal feature of addiction, and one of the most painful.

Most people who struggle with addiction will have one or more relapses - the return to drug use 
after a drug-free period - during their ongoing attempts to recover. This can be extremely frus-
trating for patients and for families, as they have already experienced great pain. 

What leads to relapse?
Multiple - and often interactive - factors can increase the likelihood of relapse. These are some of 
the commonly cited precursors:
• drug-related “reminder” cues (sights, sounds, smells, drug thoughts or drug dreams) tightly 

linked to use of the preferred drug(s) can trigger craving and drug seeking

• negative mood states or stress

• positive mood states or celebrations

• sampling the drug itself, even in very small amounts

The motivation to seek a drug, once triggered, can feel overwhelming and sometimes leads to 
very poor decisionmaking: the user will pursue the drug, despite potentially disastrous future 
negative consequences (and many past negative consequences). 

Individuals have different brain circuitry

Brain-imaging is helping us to understand the paradox of the decision to pursue a drug reward 
despite such consequences. For example, very recent imaging research shows that visual drug 
cues as short as 33 milliseconds can activate the ancient reward (“go”) circuitry, and that this 
process does not require conscious processing - it can begin outside awareness. 

By the time the motivation does reach awareness, and is recognized and labeled, the reward cir-
cuit has a strong head start. This head start means the frontal brain regions may be less effective. 
This area of the brain is responsible for weighing the consequences of a decision and for helping 
to “stop” or inhibit the impulses toward drug reward. 

Imaging research also shows that some individuals have less effective “stop” circuitry. For these 
people, the job of managing the powerful impulses toward drug reward may be even more dif-
ficult.

When it comes to the vulnerability to relapse, and to addiction itself, we are not all created equal. 
We differ both in our brain response to drug rewards and in our ability to manage the powerful 
impulses toward drug reward. 
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Hope through research

Relapse is a long-term vulnerability, but intensive ongoing research is targeting the problem. The 
tools of brain imaging and genetics promise to help us understand our vulnerabilities - and our 
strengths - to help us realize more effective relapse prevention. Many different clinical research 
trials are underway, and new antirelapse interventions (behavioral or medication-based) may be 
available in a location close to you. 

Myths of Addiction
Old Ideas 

Since so much of our scientific understanding of addiction is relatively new, and since so much 
about drug and alcohol use is tied up in belief systems, it’s not surprising that myths about this 
disease abound. 

“There are two main misconceptions that really drive me crazy when it comes to addictions,” 
says Dr. Kathleen Brady, a professor at the Medical University of South Carolina. “One of them 
is this whole idea that an individual needs to reach rock bottom before they can get any help. 
That is absolutely wrong. There is no evidence that that’s true. In fact, quite the contrary. The 
earlier in the addiction process that you can intervene and get someone help, the more they have 
to live for. The more they have to get better for.”

The other big myth, says Dr. Nora Volkow, director of the federal government’s National Insti-
tute on Drug Abuse, is that you have to want to be treated in order to get better. Even as an in-
ternationally respected researcher, she once believed that to be true, Volkow says, but she knows 
now that people who are forced into treatment do recover. Addicted people may be pushed to 
enter a treatment program by an employer, a companion or the criminal justice system. Employ-
ers may threaten to fire a person unless treated; a spouse may threaten to leave the relationship, 
or the court may offer treatment in lieu of prison. (In this case, people convicted of nonviolent, 
drug-related crimes may go through specialized alternative courts, called drug courts, in which 
they can reduce their sentence or avoid jail altogether by getting intensive addiction treatment.) 
In fact, research has shown that the outcomes for those who are legally mandated to enter treat-
ment can be as good as the outcomes for those who entered treatment voluntarily. 

Myths About Addiction*
*Adapted from Myths of Addiction. Carlton K. Erickson, Ph.D., University of Texas Addiction Science 

1. Addicts are bad, crazy, or stupid. 
Evolving research is demonstrating that addicts are not bad people who need to get good, crazy 
people who need to get sane, or stupid people who need education. Addicts have a brain disease 
that goes beyond their use of drugs.
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2. Addiction is a willpower problem.
This is an old belief, probably based upon wanting to blame addicts for using drugs to excess. 
This myth is reinforced by the observation that most treatments for alcoholism and addiction are 
behavioral (talk) therapies, which are perceived to build self-control. But addiction occurs in an 
area of the brain called the mesolimbic dopamine system that is not under conscious control. 

3. Addicts should be punished, not treated, for using drugs. 
Science is demonstrating that addicts have a brain disease that causes them to have impaired 
control over their use of drugs. Addicts need treatment for their neurochemically driven brain 
pathology.

4. People addicted to one drug are addicted to all drugs. 
While this sometimes occurs, most people who are dependent on a drug may be dependent on 
one or two drugs, but not all. This is probably due to how each drug “matches up” with the per-
son’s brain chemistry. 

5. Addicts cannot be treated with medications.
Actually, addicts are medically detoxified in hospitals, when appropriate, all the time. But can 
they be treated with medications after detox? New pharmacotherapies (medicines) are being 
developed to help patients who have already become abstinent to further curb their craving for 
addicting drugs. These medications reduce the chances of relapse and enhance the effectiveness 
of existing behavioral (talk) therapies. 

6. Addiction is treated behaviorally, so it must be a behavioral problem.
New brain scan studies are showing that behavioral treatments (i.e., psychotherapy) and medica-
tions work similarly in changing brain function. So addiction is a brain disease that can be treated 
by changing brain function, through several types of treatments. 

7. Alcoholics can stop drinking simply by attending AA meetings, so they can’t have a 
brain disease.
The key word here is “simply.” For most people, AA is a tough, lifelong working of the Twelve 
Steps. On the basis of research, we know that this support system of people with a common ex-
perience is one of the active ingredients of recovery in AA. AA doesn’t work for everyone, even 
for many people who truly want to stop drinking.
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Five Things to Know About Adolescents’ 
Brain Development and Use

by Thomas J. Crowley, M.D. and Elizabeth Whitmore, Ph.D. 

Learn more about the particular ways that substance use threatens the still-developing 
adolescent brain.

FIVE THINGS TO KNOW ABOUT ADOLESCENTS’ BRAIN DEVELOPMENT 
AND USE

1. The brain’s “front end,” the part above the eyes, exists to slow us down 
or stop our impulsive behaviors. It considers the risks and benefits of 
our actions, and it helps us “hit the brakes” when we consider doing 
things that are too risky.

2. This front part of the brain is still developing connections to the rest of 
the brain until adulthood, so adolescents’ brains lack some of the “wir-
ing” that carries “brake” or “stop” messages to the rest of the brain.

3. Drugs of abuse are often available to adolescents. These drugs feel 
good, but they can be very harmful. Lacking some of the wiring for the 
“stop” message, adolescents’ brains may not fully weigh the risks of 
drug use.

4. The two drugs that cause the most death are also the most available 
drugs: tobacco and alcohol. Late adolescence, before the brain is fully 
matured, is the peak time for developing dependence on these (and 
other) drugs.

5. Heavy drug use during times of critical brain development may cause 
permanent changes in the way the brain works and responds to re-
wards and consequences. Therefore, it is important to begin to address 
a developing substance use problem as early as possible.

Concerning Behaviors to Look for in an Adolescent Who Might be Using Drugs

• Changes in school performance (falling grades, skipping school, tardiness)

• Changes in peer group (hanging out with drug-using, antisocial, older friends)

• Breaking rules at home, school, in the community

• Extreme mood swings, depression, irritability, anger, negative attitude
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• Sudden increases or decreases in activity level

• Withdrawal from the family; keeping secrets

• Changes in physical appearance (weight loss, lack of cleanliness, strange smells)

• Red, watery, glassy eyes or runny nose not due to allergies or cold

• Changes in eating or sleeping habits

• Lack of motivation or interest in things other teenagers enjoy (hobbies, sports)

• Lying, stealing, hiding things

• Using street or drug language or possession of drug paraphernalia/items

• Cigarette smoking
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DrugFacts: Understanding Drug Abuse 
and Addiction

Revised November 2012

Many people do not understand why or how other people become addicted to drugs. It is often 
mistakenly assumed that drug abusers lack moral principles or willpower and that they could 
stop using drugs simply by choosing to change their behavior. In reality, drug addiction is a com-
plex disease, and quitting takes more than good intentions or a strong will. In fact, because drugs 
change the brain in ways that foster compulsive drug abuse, quitting is difficult, even for those 
who are ready to do so. Through scientific advances, we know more about how drugs work in the 
brain than ever, and we also know that drug addiction can be successfully treated to help people 
stop abusing drugs and lead productive lives.

Drug abuse and addiction have negative consequences for individuals and for society. Estimates 
of the total overall costs of substance abuse in the United States, including productivity and 
health- and crime-related costs, exceed $600 billion annually. This includes approximately $193 
billion for illicit drugs,1 $193 billion for tobacco,2 and $235 billion for alcohol.3 As stagger-
ing as these numbers are, they do not fully describe the breadth of destructive public health and 
safety implications of drug abuse and addiction, such as family disintegration, loss of employ-
ment, failure in school, domestic violence, and child abuse.

What Is Drug Addiction?
Addiction is a chronic, often relapsing brain disease that causes compulsive drug seeking and 
use, despite harmful consequences to the addicted individual and to those around him or her. 
Although the initial decision to take drugs is voluntary for most people, the brain changes that 
occur over time challenge an addicted person’s self-control and hamper his or her ability to resist 
intense impulses to take drugs.

Fortunately, treatments are available to help people counter addiction’s powerful disruptive ef-
fects. Research shows that combining addiction treatment medications with behavioral therapy is 
the best way to ensure success for most patients. Treatment approaches that are tailored to each 
patient’s drug abuse patterns and any co-occurring medical, psychiatric, and social problems can 
lead to sustained recovery and a life without drug abuse.

Similar to other chronic, relapsing diseases, such as diabetes, asthma, or heart disease, drug ad-
diction can be managed successfully. And as with other chronic diseases, it is not uncommon for 
a person to relapse and begin abusing drugs again. Relapse, however, does not signal treatment 
failure—rather, it indicates that treatment should be reinstated or adjusted or that an alternative 
treatment is needed to help the individual regain control and recover.



41

What Happens to Your Brain 
When You Take Drugs?

Drugs contain chemicals that tap into the brain’s communication system and disrupt the way 
nerve cells normally send, receive, and process information. There are at least two ways that 
drugs cause this disruption: (1) by imitating the brain’s natural chemical messengers and (2) by 
overstimulating the “reward circuit” of the brain.

Some drugs (e.g., marijuana and heroin) have a similar structure to chemical messengers called 
neurotransmitters, which are naturally produced by the brain. This similarity allows the drugs to 
“fool” the brain’s receptors and activate nerve cells to send abnormal messages.

Other drugs, such as cocaine or methamphetamine, can cause the nerve cells to release abnor-
mally large amounts of natural neurotransmitters (mainly dopamine) or to prevent the normal 
recycling of these brain chemicals, which is needed to shut off the signaling between neurons. 
The result is a brain awash in dopamine, a neurotransmitter present in brain regions that control 
movement, emotion, motivation, and feelings of pleasure. The overstimulation of this reward 
system, which normally responds to natural behaviors linked to survival (eating, spending time 
with loved ones, etc.), produces euphoric effects in response to psychoactive drugs. This reac-
tion sets in motion a reinforcing pattern that “teaches” people to repeat the rewarding behavior of 
abusing drugs.

As a person continues to abuse drugs, the brain adapts to the overwhelming surges in dopamine 
by producing less dopamine or by reducing the number of dopamine receptors in the reward 
circuit. The result is a lessening of dopamine’s impact on the reward circuit, which reduces the 
abuser’s ability to enjoy not only the drugs but also other events in life that previously brought 
pleasure. This decrease compels the addicted person to keep abusing drugs in an attempt to 
bring the dopamine function back to normal, but now larger amounts of the drug are required to 
achieve the same dopamine high—an effect known as tolerance.

Long-term abuse causes changes in other brain chemical systems and circuits as well. Glutamate 
is a neurotransmitter that influences the reward circuit and the ability to learn. When the optimal 
concentration of glutamate is altered by drug abuse, the brain attempts to compensate, which 
can impair cognitive function. Brain imaging studies of drug-addicted individuals show changes 
in areas of the brain that are critical to judgment, decision making, learning and memory, and 
behavior control. Together, these changes can drive an abuser to seek out and take drugs compul-
sively despite adverse, even devastating consequences—that is the nature of addiction.
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Why Do Some People Become Addicted 
While Others Do Not?

No single factor can predict whether a person will become addicted to drugs. Risk for addiction 
is influenced by a combination of factors that include individual biology, social environment, and 
age or stage of development. The more risk factors an individual has, the greater the chance that 
taking drugs can lead to addiction. For example:

• Biology. The genes that people are born with—in combination with environmental influenc-
es—account for about half of their addiction vulnerability. Additionally, gender, ethnicity, and 
the presence of other mental disorders may influence risk for drug abuse and addiction.

• Environment. A person’s environment includes many different influences, from family and 
friends to socioeconomic status and quality of life in general. Factors such as peer pressure, 
physical and sexual abuse, stress, and quality of parenting can greatly influence the occurrence 
of drug abuse and the escalation to addiction in a person’s life.

• Development. Genetic and environmental factors interact with critical developmental stages 
in a person’s life to affect addiction vulnerability. Although taking drugs at any age can lead 
to addiction, the earlier that drug use begins, the more likely it will progress to more seri-
ous abuse, which poses a special challenge to adolescents. Because areas in their brains that 
govern decision making, judgment, and self-control are still developing, adolescents may be 
especially prone to risk-taking behaviors, including trying drugs of abuse.

Prevention Is the Key
Drug addiction is a preventable disease. Results from NIDA-funded research have shown that 
prevention programs involving families, schools, communities, and the media are effective in 
reducing drug abuse. Although many events and cultural factors affect drug abuse trends, when 
youths perceive drug abuse as harmful, they reduce their drug taking. Thus, education and out-
reach are key in helping youth and the general public understand the risks of drug abuse. Teach-
ers, parents, and medical and public health professionals must keep sending the message that 
drug addiction can be prevented if one never abuses drugs.

Other Information Sources
For information on understanding drug abuse and addiction, please see our booklet, Drugs, 
Brains, and Behavior—The Science of Addiction.

For more information on prevention, please visit our Prevention information page.
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For more information on treatment, please visit our Treatment information page.

To find a publicly funded treatment center in your State, please call 1-800-662-HELP or visit 
www.findtreatment.samhsa.gov.
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Objectives
• Electronic Cigarettes/Vapor Products 

 -–  What are they and what goes in them?

 -–  Adverse health effects

• Synthetic Marijuana (K2/Spice)

• Vulnerability of the teen brain 

• Strategies for prevention, screening and intervention 

• Available resources for concerned educators
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How did we get here?
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Trends in Use

SOURCE: CDC, 2014, http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6414a3.htm?s_cid=mm6414a3#tab
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Trends in Use

SOURCE: NIH, 2015, https://www.drugabuse.gov/related-topics/trends-statistics/infographics/teens-e-cigarettes 
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What are we doing about it?

SOURCE: FDA, 2016, http://www.fda.gov/TobaccoProducts/Labeling/ProductsIngredientsComponents/ucm456610.htm 

Mass.Gov, 2015, http://www.mass.gov/ago/docs/regulations/summary-of-amended-regs.pdf
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SOURCE: FoxNews, 2016; ABC15News, 2016; MassLive, 2016, http://www.masslive.com/politics/index.ssf/2016/04/massachu-
setts_senate_approves_9.html 

FDA, 2016, http://www.fda.gov/TobaccoProducts/Labeling/ProductsIngredientsComponents/ucm456610.htm#references 
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What is an E-Cigarette?
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Breaking it down… 

SOURCE:  U.S. FDA Electronic Cigarettes: A Review of Safety and Clinical Issues, Michael Weaver, MD, FASAM, Alison Breland, 
PhD, Tory Spindle, BS, and Thomas Eissenberg, PhD
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Types of E-Cigarettes 

SOURCE: CIG BUYER, 2016, http://www.cigbuyer.com/types-of-e-cigarettes/ 

Mini E-Cigs 
“Cig-a-Like” 

• Closely resemble a traditional cigarettes 
• Commonly used by first time  
• Small, lightweight  
• Rechargeable or disposable 

Mid-Sized/ Ego 
Electronic 
Cigarettes  

• Produce more vapor  
• Preferred by moderate to heavy users  
• Larger than mini e-cigs with longer battery life 
• Tank (atomizer or coil) can be refilled with e-liquid 

E-Cig Mods & 
Advanced Personal 
Vaporizers (APVs)  

• Allow for a high-degree of customization: 
• vapor amount 
• battery strength 

• Commonly used by heavy users 
• Usually much larger than the mini or ego e-cigs 

E-Hookahs and 
Shisha Pens 

• Becoming increasingly popular 
• Some nicotine-free varieties, but most with nicotine 
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Types of E-Cigarettes 

SOURCE: NYTimes, 2014, http://www.nytimes.com/2014/03/05/business/e-cigarettes-under-aliases-elude-the-authorities.html 
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Quick-Guide to E-cig Vocabulary 

SOURCE: GUIDE TO VAPING, 2016, http://guidetovaping.com/2012/06/13/a-z-e-cig-glossary/  

Term Definition 
‘Drip’ or 
‘Dripping’ 

• Bypassing a cartridge and dropping e-juice onto the atomizer. 
• A technique used by experienced e-smokers 

‘Drip Tip’ • Mouthpiece to facilitate dripping. 
‘Mod’ • E-cig or e-cig part that has been modified to improve function. 
‘PCC’ 
(Personal 
Charging Case) 

• Case that holds e-cigarette components and charges the battery 

‘PV’ (Personal 
Vaporizer), 
Fogger,  

• Electronic cigarette 

Tank System •  Special atomizer and cartridge (or tank) that supplies E-Juice to the 
atomizer 

• Holds large amounts of liquid 



57

How to make E-Juice 
“Welcome to your DIY Adventure”

SOURCE: NIC VAPE, 2016, https://www.nicvape.com/How-To-Make-e-Juice 
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SOURCE: LISCENCETOVAPE.COM, 2016 
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Weaver M, Breland A, Spindle T, & Eissenberg T., 2014.Electronic Cigarettes: A Review of Safety and Clinical Issues. American 
Society of Addiction Medicine
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Common Brand Names 

SOURCE: VICE MEDIA, 2016, http://motherboard.vice.com/read/there-are-now-7700-flavors-and-460-brands-of-e-cigarettes
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Flavors
“Kids may be particularly vulnerable to trying e-cigarettes due to 

an abundance of fun flavors such as cherry, vanilla, pina-colada 

and berry.”      

    - Lorilard, blu E-Cig tobacco manufacturer giant 

SOURCE: CAMPAIGN FOR TOBACCO-FREE KIDS, 2016, http://www.tobaccofreekids.org/tobacco_unfiltered/post/2014_06_11_
ecigarettes  
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E-Liquid 

SOURCE: CAMPAIGN FOR TOBACCO-FREE KIDS, 2016, http://www.tobaccofreekids.org/tobacco_unfiltered/post/2014_06_11_
ecigarettes  
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Marketing to kids 

SOURCE: STANFORD SCHOOL OF MEDICINE, 2016, http://tobacco.stanford.edu/tobacco_main/main_ecigs.php 
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False Advertising 

SOURCE: STANFORD SCHOOL OF MEDICINE, 2016, http://tobacco.stanford.edu/tobacco_main/main_ecigs.php   
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SOURCE: GOOGLE SEARCH, 2016, Website has since been disabled 

“These tiny devices, when puffed, give users a dose of nicotine 

and harmless water vapor…inhaling water vapor poses practi-

cally no threat to your health. Few people, if any, would argue that 

breathing in a sauna would pose anywhere near the same threat 

as spending time in a smoking lounge.” 



67

E-Cigarette Poison Control Calls 

SOURCE: CDC, 2014, http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6313a4.htm 
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E-Cigarette Health Risks

Common short-term symptoms include:

• Mouth and throat irritation

• Dry eyes and dry cough 

• Difficulty breathing  

• Dizziness

• Nausea

• Vomiting 

SOURCE: -Callahan-lyon P. Electronic cigarettes:human health effects. 2014, 23:II36-II40.  
-Chen, IL. FDA Summary of Adverse Events on Electronic Cigarettes, Nicotine and Tobacco Research. 2013; 15(2):615 Vardavas, 

CI,
-Anagnostopoulos, N, Kougias, M, Evangelopoulou, V, Connolly, GN, Behrais, PK. Short term pulmonary effects of using an elec-

tronic cigarette: Impact on respiratory flow resistance, impedance, and exhaled nitric oxide. CHEST . 2012;141:1400-1406. 
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E-Cigarette Health Risks

Severe/ Long term effects:  

• Hospitalizations for pneumonia 

• Nicotine-related health issues 

• Heart failure

• Second and third degree burns from          
exploding cartridge 

SOURCE: -Callahan-lyon P. Electronic cigarettes:human health effects. 2014, 23:II36-II40. 
-Chen, IL. FDA Summary of Adverse Events on Electronic Cigarettes, Nicotine and Tobacco Research. 2013; 15(2):615 Vardavas, 

CI, 
 -Anagnostopoulos, N, Kougias, M, Evangelopoulou, V, Connolly, GN, Behrais, PK. Short term pulmonary effects of  using an elec-

tronic cigarette: Impact on respiratory flow resistance, impedance, and exhaled nitric oxide. CHEST . 2012;141:1400-1406.  
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E-Cigarette Health Risks

Risk to non-users:  

• Second-hand smoke and residual nico-
tine on indoor surfaces expose non-users 
through skin, inhalation, and ingestion 
long after aerosol has cleared room

• Ingestion of nicotine e-liquid by children 
has proven fatal 

SOURCE: -Callahan-lyon P. Electronic cigarettes:human health effects. 2014, 23:II36-II40.  
-Chen, IL. FDA Summary of Adverse Events on Electronic Cigarettes, Nicotine and Tobacco Research. 2013; 15(2):615 Vardavas, 

CI,
-Anagnostopoulos, N, Kougias, M, Evangelopoulou, V, Connolly, GN, Behrais, PK. Short term pulmonary effects of using an elec-

tronic cigarette: Impact on respiratory flow resistance, impedance, and exhaled nitric oxide. CHEST . 2012;141:1400-1406. 
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Too late to save a life… 
December 9, 2014, EJ Hotaling,           
an 18 month old ingested nicotine refill    
solution while his mother was turning   
on his favorite TV show. 

EJ seized and never regained con-
sciousness. He is the first  child to die   
in the US from refillable nicotine.

Following EJ’s passing, NY Governor 
Cuomo signed a nicotine packaging bill 
into law on 12/29/14

Photos: Times Union, 12/30/14 SOURCE: NY DAILY NEWS, 2014, http://www.nydailynews.com/news/national/1-year-old-n-y-boy-
dies-ingesting-liquid-nicotine-article-1.2045532 

Child Nicotine Poisoning Prevention Act of 2015 
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Nicotine Poisoning

E-cigarettes increase risk for nicotine poi-
soning due to availability of high nicotine 

concentrations in cartridges 

Nicotine poisoning symptoms include:

SOURCE: NIH, 2016, https://www.nlm.nih.gov/medlineplus/ency/article/002510.htm   

• Headache 

• Fainting

• Drooling

• Convulsions

• Weakness

• Agitation 

• Fast and pounding 
heartbeat 

• Difficulty or stopped 
breathing 

• Vomiting 

• Depression 

• Coma  

• Muscle twitching 
and cramping 

• Confusion
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Toxic Heavy Metals in 
E-Cigarettes 

SOURCE: Environ. Sci.: Processes Impacts, 2014, 16, 2259   



74

Toxic Heavy Metals in 
E-Cigarettes 

SOURCE: Environ. Sci.: Processes Impacts, 2014, 16, 2259   

• Chromium, a toxic 
metal absent from   
traditional cigarettes 

• Nickel at levels 4X 
higher than traditional 
cigarettes

• Lead and zinc at simi-
lar rates to traditional 
cigarettes

E-cigarette smoke contains: 
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E-Cigarette Health Risks 

SOURCE: Environ Health Perpect DOI: 10.1289/ehp.1510185   
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“Popcorn Lung” 
from flavoring chemical 

SOURCES:  U.S. CENTERS FOR DISEASE CONTROL AND PREVENTION Environ Health Perpect DOI: 10.1289/ehp.1510185 

Recommended warning about 
Diacetyl from Flavoring and Extract 
Manufacturers Association of the 
United States (FEMA 2012):  

WARNING!!! 
This flavor may pose an in-
halation hazard if improperly 
handled. Please contact your 
workplace safety officer before 
opening and handling, and read 
the MSDS. Handling of this 
flavor that results in inhalation 
of fumes, especially if the flavor 
is heated, may cause severe 
adverse health effects. 

Bronchiolitis obliterans 
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Nicotine: The Gateway Drug

What is a gateway drug? 

 A drug that lowers the threshold for      
 addiction to other drugs 

A study published in 2014 showed the molecu-
lar mechanism for how exposure to nicotine 
can cause brain changes that increase the risk 
for developing an addiction to another drug 
such as cocaine 

SOURCE: Kandel & Kandel.  A molecular basis for nicotine as a gateway drug. N ENG J MED. 2014;371:932-43.   
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Nicotine: The Gateway Drug

Scientists found pre-exposure to nicotine 
made brain cells involved in addiction 

MORE RESPONSIVE TO COCAINE 
compared to no exposure to nicotine, 

making cocaine more addictive 

SOURCE: Kandel & Kandel.  A molecular basis for nicotine as a gateway drug. N ENG J MED. 2014;371:932-43.     
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Nicotine changes the 
brain fast… 

Source: Scragg R, et al., Diminished autonomy over tobacco can appear with the first cigarettes. Addict Behav. 2008; 33:689-698  
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What do the professionals say? 

SOURCE: AAP RICHMOND CENTER, 2015, http://www2.aap.org/richmondcenter/Gallery/ECigInfographic.jpg   
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What is synthetic marijuana? 
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What exactly is it?

• 100+ chemicals developed in laboratories 
which affect cannabinoid receptors in brain 

• Can be 10X MORE POTENT than THC

• Sprayed on plant material and sold as    
“potpourri” or  “incense” at gas stations, 
convenience stores
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SOURCE: National Institute on Drug Abuse. Synthetic Cannabinoids, https://www.drugabuse.gov/publications/drugfacts/synthetic-
cannabinoids 

Synthetic marijuana brand names include:  

K2, Spice, Blaze, Bliss, Black Mamba, 
Bombay Blue, Genie, Geeked Up, Bizarro, 
Scooby Snax, Smacked, Kush and Kronic 
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SOURCE: National Institute on Drug Abuse. Synthetic Cannabinoids, https://www.drugabuse.gov/publications/drugfacts/synthetic-
cannabinoids 

False Advertising

Labels often claim that they are “all natural” 
or “herbal potpourri” even though they are 

truly chemical compounds man-made 
in laboratories. 
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How are teens using them? 

SOURCE: National Institute on Drug Abuse. Synthetic Cannabinoids, https://www.drugabuse.gov/publications/drugfacts/synthetic-
cannabinoids 

Smoked from 
dried plant material 

Vaporized 
in e-cigarettes 
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Synthetic Marijuana 
Adverse Health Effects 

SOURCE: National Institute on Drug Abuse. Synthetic Cannabinoids, https://www.drugabuse.gov/publications/drugfacts/synthetic-
cannabinoids 

• Severe agitation, anxiety, aggressiveness.
• Racing heartbeat, increased blood pressure. 
• Nausea, vomiting.
• Muscle spasms, seizures, and tremors.
• Intense hallucinations, severe paranoia,   

psychotic episodes, loss of control
• Suicidal and other harmful thoughts and/or 

actions.

Onset of effects is 3-5 minutes, 
and duration of high can be 1-8 hours. 
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Teen dead 
after synthetic 

pot use…
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Percent of ED visits by 
Substance by Age Group, 

US, 2010 
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This is your (developing) brain 
on drugs… 
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What we now know… 

Slide text courtesy of Ken Winters, PhD. 

• Adolescence is a 
critical period in 
brain development.

• The brain is still   
developing until 
about age 24!!! 



92

What is a “critical period” 
in brain development? 
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Drs. David Hubel 
and Torsten Wiesel 

Source: Hubel, D. Eye, Brain, and Vision. http://hubel.med.harvard.edu/index.html 
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Critical Period

Definition: 

“Window” in brain development when a part of 
the brain …  

• develops rapidly  

• is highly sensitive to being shaped by            
environmental exposures and experiences 

Image source: http://www.centerpointe.com/v2/wp-content/uploads/2015/09/Brain-gears.png 
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Until about ages 10-12, the
brain undergoes rapid growth… 

develops rapidly  

• Increase in number of neurons 

• Neurons get bushier and increase the           
number of connections

Slide text courtesy of Ken Winters, PhD. 

Image sources: http://www.fast-growing-trees.com/skin/fgt_default/images/custom/tree_growth.jpg
http://www.newenglandtrailreview.com/image/connecticut/bluffpoint/maintrail/dsc04436.jpg) 

Construction Ahead 
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Around age 12, 
neurons start to undergo 

pruning based on “use it or lose it” 

Slide text courtesy of Ken Winters, PhD. 

(Image sources: http://cliparts.co/cliparts/Acb/jgg/Acbjgg9c4.jpg 
http://www.cheleyfoundation.org/wp-content/uploads/2015/12/TeenBrainUnderConstruction.jpg)

Construction Ahead 
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At Birth 6 Year Old 14 Year Old
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Slide courtesy of Ken Winters, PhD. 

Construction Ahead 

• At the same time, myelin 
starts to cover axons and 
thicken  

• Helps neuron signal travel 
100 times faster  
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The Brain’s Information 
Superhighway: 

Myelinated axons = White Matter Tracts 

SOURCE: Gordon J. Harris, PhD 
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Slide text courtesy of Ken Winters, PhD. 

Image source: http://www.parkplace.com/mclaren/dallas/about/our-staff) 

Construction Ahead 

• Result when pruning and 
myelination are complete: 
faster, but fewer, connections 
in the brain. 
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Key Point

• Adolescence is an important 
“window” of opportunity and 
sensitivity for the brain, particu-
larly for brain connectivity 

– How the brain is used during 
 adolescence, and what it is 
 exposed to, could have lifelong 
 effects
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Overall, about 1 in 6 teen users become 
marijuana-addicted versus 1 in 11 adult users

Younger Age at First Use Has Higher Risk 
of Marijuana Dependence

Source: Substance Abuse and Mental Health Services Administration., 2010 
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Age at First Drink 

Age at First Drink and Risk of Developing 
an Alcohol Problem

Source: Hingson RW, Heeren T, Winter MR. Age at drinking onset and alcohol dependence. Arch Pediatr Adolesc Med. 
2006;160:739-746. 
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Risk for addiction is 
much higher when… 

• Family history of addiction or 
mental illness  

• Chronic stress 

• Chronic sleep deprivation 
Chronic stress 

• Emotional trauma, mental 
distress 

• Learning difficulties, ADHD  
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School Educator Guidance 
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What YOU can do

SOURCE: Jackson C, “Initial and experimental stages of tobacco and alcohol use during late childhood: relation to peer, parent, 
and personal risk factors,” Addictive Behaviors 22(5):685-98, Sept-Oct 1997.   
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Develop a school anti-drug 
policy 

• Explain the rationale for preventing use (i.e., health risks)

• Prohibit drug use by students, all school staff, parents, and 
visitors on school property, in school vehicles, and at school-
sponsored functions away from school property 

• Require all students be screened for substance use,  given 
information  about the harm that can come from using sub-
stances, and for those who need it, risk counseling and brief 
intervention for use.  

• Create provisions for students and all school staff to have ac-
cess to programs to help them quit using tobacco 

• Create procedures for communicating the policy to students, 
all school staff, parents or families, visitors, and the commu-
nity 

• To ensure broad support for school policies on drug use, par-
ents should also participate in developing and implementing 
the policy. Examples of policies have been published, and ad-
ditional samples can be obtained from state and local boards 
of education. 
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Prevention Education for 
Students 

Health Education 

• Tobaccofreekids.org has educational videos targeted for mid-
dle school-aged students, and to guide prevention-focused 
assemblies and school-wide interventions 

• National Registry of Evidence-Based Prevention Programs 
lists effective substance use prevention/intervention pro-
grams, including those targeting tobacco (http://nrepp.sam-
hsa.gov)   
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Prevention Education for 
Students 

 Find ways to incorporate information about 
addiction into academic curriculum 

• Biology Class: Could look at the Brain and Addiction

• History Class: How substance use/abuse has impacted  
society and lives throughout history
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NIH Neuroscience Curricula 

http://www.bscs.org/drugabuse https://www.drugabuse.gov/publications/brain-under-
standing-neurobiology-through-study-addiction
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SBIRT

 Screening, Brief Intervention, and Referral 
to Treatment is a prevention and early inter-
vention technique that schools can use to 
evaluate risk behaviors of students, educate 
students, prevent initiation of substance use, 
and make referrals for treatment for any stu-
dents at high risk 

SOURCE: Journal of Adolescent Health, 2004, Screening Adolescents for Nicotine Dependence: The Hooked on Nicotine Checklist. 
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SBIRT for Tobacco: The 5 A’s  

1. Ask - Identify and document tobacco use 
status for every patient at every visit.  

2. Advise - In a clear, strong, and personalized 
manner, urge every tobacco user to quit.

3. Assess - Is the tobacco user willing to  
make a quit attempt at this time?

4. Assist - For the patient willing to make        
a quit attempt, use counseling and           
pharmacotherapy to help him or her quit. 

5. Arrange - Schedule follow-up contact    
preferably within the first week after the    
quit date
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SOURCE: Journal of Adolescent Health, 2004, Screening Adolescents for Nicotine Dependence: The Hooked on Nicotine Checklist. 

Nicotine problem screener: 
Score 1+ indicates loss of autonomy 

over nicotine use
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Get Parents Involved! 

SOURCE: Perry CL, Pirie P, Holder W, Halper A, Dudovitz B. Parental involvement in cigarette smoking prevention: two pilot evalua-
tions of the "unpuffables program." J Sch Health 1990;60:443-7. 
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Reasons for Abstaining 
from Marijuana 

Monitoring the Future Survey Data 1996-2012 
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 Slide courtesy of Miriam Schizer, MD  

Signs of Substance Use 

• Physical:   

 – Changes in sleeping
 – Changes in eating 
 – Weight loss
 – Glassy or red eyes
 – Nasal congestion
 – Headaches and/or flu-like symptoms
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Slide courtesy of Miriam Schizer, MD  

Signs of Substance Use 

• Psychological:  

 – Mood swings 
 – Depression
 – Anxiety
 – Panic attacks
 – Suicide attempts

• Cognitive:  

 – Memory impairment 
 – Decreasing grades
 – Loss of interest in activities
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Slide courtesy of Miriam Schizer, MD  

Signs of Substance Use 

• Social:   

 – Changes in dress and grooming
 – Changes in peer relationships 
 – Isolation

• Behavioral:   

 – Lying
 – Truancy 
 – Running away
 – Delinquency
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Get Parents Involved! 

 Parents can play important role in providing 
social, environmental support for no sub-
stance use  

 Involve parents in program planning, solicit-
ing community support for programs, and in 
reinforcing educational messages at home  

 Homework assignments for parents/fami-
lies increase likelihood that smoking is dis-
cussed at home and may motivate adult 
smokers to consider quitting

SOURCE: Perry CL, Pirie P, Holder W, Halper A, Dudovitz B. Parental involvement in cigarette smoking prevention: two pilot evalua-
tions of the "unpuffables program." J Sch Health 1990;60:443-7. 
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Promote Family Dinners 

SOURCE: John R. Knight, MD, www.teen-safe.org  
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Family Involvement 

SOURCE: John R. Knight, MD, www.teen-safe.org  
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Resources 

http://the84.org/ “The 84” is a statewide movement of youth 
fighting tobacco in Massachusetts. 

http://classroom.kidshealth.org/classroom/6to8/problems/
drugs/smoking.pdf “Teacher’s Guide: Smoking (Grades 6 to 
8)”  Technically for teachers but includes materials and activities 
created for middle school students

http://www.drugfree.org/the-parent-toolkit/ resource for 
parents navigating the issues facing their teens. Includes 
several guides for difficult conversations.

http://www.tobaccofreekids.org/facts_issues/fact_sheets/
toll/tobacco_kids/ Part of the Campaign for Tobacco-Free 
Kids; has great PDFs with information about Tobacco use 
among youth, health risks, and how parents can protect their 
kids.

http://www.kickbuttsday.org/ Plan an event at your school, 
and browse through their website for unique activities that can 
be adapted to meet the needs of the students at your school.

http://www.legacyyouthactivism.com/ “A Toolkit for Fighting 
Tobacco Use in Schools and Communities

http://www.tobaccofreekids.org/ has several informative 
sections their homepage with trending news topics, federal 
issues, local issues and the tobacco industry in general.

http://www.thecommunityguide.org/tobacco/index.html 
The guide to community prevention services: Reducing Tobacco 
Use and Second Hand Smoke Exposure Community Page



124

APPENDIX D
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Drug Abuse and Addiction
Signs, Symptoms, and Help for Drug Problems and Substance Abuse

Some people are able to use recreational or prescription drugs without experiencing 
negative consequences or addiction. For many others, though, substance use can be an 
attempt to escape from problems in their lives and has much more serious consequenc-
es. The abuse of drugs to cope with life’s problems only makes the existing problems 
worse and likely causes new problems to develop, leaving feelings of isolation, help-
lessness, or shame.

Understanding drug use, drug abuse, and addiction

People experiment with drugs for many different reasons. Many first try drugs out of curiosity, to have a good time, because 
friends are doing it, in an effort to improve athletic performance or ease another problem, such as stress, anxiety, or depression. 
Use doesn’t automatically lead to abuse, and there is no specific point at which drug use moves from casual to problematic. Drug 
abuse and addiction is less about the amount of substance consumed or the frequency, and more about the reasons people turn to 
drugs in the first place as well as the consequences of their drug use. If your drug use is causing problems in your life—at work, 
school, home, or in your relationships—you likely have a drug abuse or addiction problem.

Why do some drug users become addicted, while others don’t?
As with many other conditions and diseases, vulnerability to addiction differs from person to person. Your 
genes, mental health, family and social environment all play a role in addiction. Risk factors that increase 
your vulnerability include:

• Family history of addiction
• Abuse, neglect, or other traumatic experiences
• Mental disorders such as depression and anxiety
• Early use of drugs
• Method of administration—smoking or injecting a drug may increase its addictive potential 

Drug addiction and the brain
Addiction is a complex disorder characterized by compulsive drug use. While each drug produces different physical effects, all 
abused substances share one thing in common: repeated use can alter the way the brain functions.

• Taking a recreational drug causes a rush of the hormone dopamine in your brain, which triggers feelings of pleasure. Your 
brain remembers these feelings and wants them repeated.

• When you become addicted, the substance takes on the same significance as other survival behaviors, such as eating and drinking.
• Changes in your brain interfere with your ability to think clearly, exercise good judgment, control your behavior, and feel 

normal without drugs.
• No matter which drug you’re addicted to, the uncontrollable craving to use grows more important than anything else, including 

family, friends, career, and even your own health and happiness.
• The urge to use is so strong that your mind finds many ways to deny or rationalize the addiction. You may drastically underes-

timate the quantity of drugs you’re taking, how much it impacts your life, and the level of control you have over your drug use.

How drug abuse and addiction can develop

There is a fine line between regular use and drug abuse and addiction. Very few addicts are able to recognize when they have 
crossed that line. While frequency or the amount of drugs consumed do not necessarily constitute drug abuse or addiction, they 
can often be indicators of drug-related problems.

• Drug abuse may start as a way to socially connect. Commonly, people try drugs for the first time in social situations with 
friends and acquaintances. A strong desire to fit in to the group can make it feel like doing the drugs with them is the only option.

• Problems can sometimes sneak up on you, as your drug use gradually increases over time. Smoking a joint with friends over 
the weekend, or taking ecstasy at a rave, or cocaine at an occasional party, for example, can change from using drugs a couple 
of days a week to using them every day. Gradually, getting and using the drug becomes more and more important to you.
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• If the drug fulfills a valuable need, you may find yourself increasingly relying on it. You may take drugs to calm or energize 
yourself, or make you more confident. You may start using prescription drugs to cope with panic attacks or relieve chronic 
pain. Until you find alternative, healthier methods for overcoming these problems, your drug use will likely continue. If you 
are using drugs to fill a void in your life, you’re more at risk of crossing the line from casual use to drug abuse and addiction. 
To maintain a healthy balance in your life, you need to have positive experiences and feel good about your life without any 
drug use.

• As drug abuse takes hold, you may miss or frequently be late for work or school, your job performance may progressively 
deteriorate, and you may start to neglect social or family responsibilities. Your ability to stop using is eventually compromised. 
What began as a voluntary choice has turned into a physical and psychological need.

• Eventually drug abuse can consume your life, stopping social and intellectual development. This only reinforces the feel-
ings of isolation that led to the drug use in the first place. 

The good news is that with the right treatment and support, you can counteract the disruptive effects of drug use and regain con-
trol of your life. The first obstacle is to recognize and admit you have a problem, or listen to loved ones who are often better able 
to see the negative effects drug use is having on your life.

Five myths about drug abuse and addiction

MYTH 1: Overcoming addiction is simply a matter of willpower. You can stop using drugs if you re-
ally want to. Prolonged exposure to drugs alters the brain in ways that result in powerful cravings and a 
compulsion to use. These brain changes make it extremely difficult to quit by sheer force of will.

MYTH 2: Addiction is a disease; there’s nothing that can be done about it. Most experts agree that 
addiction is a disease that affects the brain, but that doesn’t mean anyone is a helpless victim. The brain 
changes associated with addiction can be treated and reversed through therapy, medication, exercise, and 
other treatments.

MYTH 3: Addicts have to hit rock bottom before they can get better. Recovery can begin at any point 
in the addiction process—and the earlier, the better. The longer drug abuse continues, the stronger the ad-
diction becomes and the harder it is to treat. Don’t wait to intervene until the addict has lost everything.

MYTH 4: You can’t force someone into treatment; they have to want help. Treatment doesn’t have to 
be voluntary to be successful. People who are pressured into treatment by their family, employer, or the le-
gal system are just as likely to benefit as those who choose to enter treatment on their own. As they sober 
up and their thinking clears, many formerly resistant addicts decide they want to change.

MYTH 5: Treatment didn’t work before, so there’s no point trying again. Recovery from drug addic-
tion is a long process that often involves setbacks. Relapse doesn’t mean that treatment has failed or 
that sobriety is a lost cause. Rather, it’s a signal to get back on track, either by going back to treatment or 
adjusting the treatment approach.

Signs and symptoms of drug abuse and drug addiction
Although different drugs have different physical effects, the symptoms of addiction are similar. If you recognize yourself in 
the following signs and symptoms of substance abuse and addiction, consider talking to someone about your drug use.

Common signs and symptoms of drug abuse
• You’re neglecting your responsibilities at school, work, or home (e.g. flunking classes, skipping work, neglecting your chil-

dren) because of your drug use.
• You’re using drugs under dangerous conditions or taking risks while high, such as driving while on drugs, using dirty 

needles, or having unprotected sex.
• Your drug use is getting you into legal trouble, such as arrests for disorderly conduct, driving under the influence, or steal-

ing to support a drug habit. 
• Your drug use is causing problems in your relationships, such as fights with your partner or family members, an unhappy 

boss, or the loss of friends.
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Common signs and symptoms of drug addiction
• You’ve built up a drug tolerance. You need to use more of the drug to experience the same effects you used to 

attain with smaller amounts.
• You take drugs to avoid or relieve withdrawal symptoms. If you go too long without drugs, you experience symptoms such 

as nausea, restlessness, insomnia, depression, sweating, shaking, and anxiety.
• You’ve lost control over your drug use. You often do drugs or use more than you planned, even though you told yourself you 

wouldn’t. You may want to stop using, but you feel powerless.
• Your life revolves around drug use. You spend a lot of time using and thinking about drugs, figuring out how to get them, 

and recovering from the drug’s effects.
• You’ve abandoned activities you used to enjoy, such as hobbies, sports, and socializing, because of your drug use.
• You continue to use drugs, despite knowing it’s hurting you. It’s causing major problems in your life—blackouts, infec-

tions, mood swings, depression, paranoia—but you use anyway.

Getting help for drug abuse and drug addiction

Finding help and support for drug addiction

• Visit a Narcotics Anonymous meeting in your area. See Resources & References below.
• Call 1-800-662-HELP in the U.S. to reach a free referral helpline from the Substance Abuse and Mental 

Health Services Administration.
• Visit https://findtreatment.samhsa.gov in the US to find treatment services near you. 

Recognizing that you have a problem is the first step on the road to recovery, one that takes tremendous courage and 
strength. Facing your addiction without minimizing the problem or making excuses can feel frightening and overwhelming, 
but recovery is within reach. If you’re ready to make a change and willing to seek help, you can overcome your addiction 
and build a satisfying, drug-free life for yourself.

Support is essential to addiction recovery
Don’t try to go it alone; it’s very easy to get discouraged and rationalize "just one more." Whether you choose to go to 
rehab, rely on self-help programs, get therapy, or take a self-directed treatment approach, support is essential. Recovering 
from drug addiction is much easier when you have people you can lean on for encouragement, comfort, and guidance.

Support can come from:

• family members
• close friends
• therapists or counselors
• other recovering addicts
• healthcare providers
• people from your faith community

Warning signs that a friend or family member is abusing drugs

Drug abusers often try to conceal their symptoms and downplay their problem. If you’re worried that a friend or family 
member might be abusing drugs, look for the following warning signs:

Physical warning signs of drug abuse

• Bloodshot eyes, pupils larger or smaller than usual
• Changes in appetite or sleep patterns
• Sudden weight loss or weight gain
• Deterioration of physical appearance, personal grooming habits
• Unusual smells on breath, body, or clothing
• Tremors, slurred speech, or impaired coordination
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Behavioral signs of drug abuse

• Drop in attendance and performance at work or school
• Unexplained need for money or financial problems; may borrow or steal to get it
• Engaging in secretive or suspicious behaviors
• Sudden change in friends, favorite hangouts, and hobbies
• Frequently getting into trouble (fights, accidents, illegal activities)

Psychological warning signs of drug abuse

• Unexplained change in personality or attitude
• Sudden mood swings, irritability, or angry outbursts
• Periods of unusual hyperactivity, agitation, or giddiness
• Lack of motivation; appears lethargic or “spaced out”
• Appears fearful, anxious, or paranoid, with no reason

Warning signs of commonly abused drugs

• Marijuana: Glassy, red eyes; loud talking, inappropriate laughter followed by sleepiness; loss of interest, 
motivation; weight gain or loss.

• Depressants (including Xanax, Valium, GHB): Contracted pupils; drunk-like; difficulty concentrating; clum-
siness; poor judgment; slurred speech; sleepiness.

• Stimulants (including amphetamines, cocaine, crystal meth): Dilated pupils; hyperactivity; euphoria; irrita-
bility; anxiety; excessive talking followed by depression or excessive sleeping at odd times; may go long 
periods of time without eating or sleeping; weight loss; dry mouth and nose.

• Inhalants (glues, aerosols, vapors): Watery eyes; impaired vision, memory and thought; secretions from 
the nose or rashes around the nose and mouth; headaches and nausea; appearance of intoxication; 
drowsiness; poor muscle control; changes in appetite; anxiety; irritability; lots of cans/aerosols in the trash.

• Hallucinogens (LSD, PCP): Dilated pupils; bizarre and irrational behavior including paranoia, aggres-
sion, hallucinations; mood swings; detachment from people; absorption with self or other objects, slurred 
speech; confusion.

• Heroin: Contracted pupils; no response of pupils to light; needle marks; sleeping at unusual times; sweat-
ing; vomiting; coughing, sniffling; twitching; loss of appetite.

When a loved one has a drug problem

If you suspect that a friend or family member has a drug problem, here are a few things you can do:

• Speak up. Talk to the person about your concerns, and offer your help and support without being judgmental. The earlier ad-
diction is treated, the better. Don’t wait for your loved one to hit bottom! List specific examples of your loved one’s behavior 
that have you worried.

• Take care of yourself. Don’t get so caught up in someone else’s drug problem that you neglect your own needs. Make sure 
you have people you can talk to and lean on for support. Stay safe. Don’t put yourself in dangerous situations.

• Avoid self-blame. You can support a person with a substance abuse problem and encourage treatment, but you can’t force an 
addict to change. You can’t control your loved one’s decisions. Letting the person accept responsibility for his or her actions is 
an essential step along the way to recovery.

Don’t...

• Attempt to punish, threaten, bribe, or preach.
• Try to be a martyr. Avoid emotional appeals that may only increase feelings of guilt and the compulsion to 

use drugs.
• Cover up or make excuses for the drug abuser, or shield them from the negative consequences of their 

behavior.
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• Take over their responsibilities, leaving them with no sense of importance or dignity.
• Hide or throw out drugs.
• Argue with the person when they are high.
• Take drugs with them.
• Feel guilty or responsible for another's behavior.

Adapted from: National Clearinghouse for Alcohol & Drug Information

When your teen has a drug problem

Discovering your child uses drugs can generate fear, confusion, and anger. It’s important to remain calm when confronting your 
teen, and to only do so when everyone is sober. Explain your concerns and make it clear that your concern comes from a place of 
love. It’s important that your teen feels you are supportive.

Warning signs of teen drug abuse

While experimenting with drugs doesn’t automatically lead to drug abuse, early use is a risk factor for developing more serious 
drug abuse and addiction. Risk of drug abuse also increases greatly during times of transition, such as changing schools, moving, 
or divorce. The challenge for parents is to distinguish between the normal, often volatile, ups and downs of the teen years and the 
red flags of substance abuse. These include:

• Having bloodshot eyes or dilated pupils; using eye drops to try to mask these signs
• Skipping class; declining grades; suddenly getting into trouble at school
• Missing money, valuables, or prescriptions
• Acting uncharacteristically isolated, withdrawn, angry, or depressed
• Dropping one group of friends for another; being secretive about the new peer group
• Loss of interest in old hobbies; lying about new interests and activities
• Demanding more privacy; locking doors; avoiding eye contact; sneaking around

Five steps parents can take:

• Lay down rules and consequences. Your teen should understand that using drugs comes with specific 
consequences. Don’t make hollow threats or set rules that you cannot enforce. Make sure your spouse agrees 
with the rules and is prepared to enforce them.

• Monitor your teen’s activity. Know where your teen goes and who he or she hangs out with. It’s also impor-
tant to routinely check potential hiding places for drugs—in backpacks, between books on a shelf, in DVD 
cases or make-up cases. Explain to your teen that this lack of privacy is a consequence of him or her having 
been caught using drugs.

• Encourage other interests and social activities. Expose your teen to healthy hobbies and activities, such as 
team sports and afterschool clubs.

• Talk to your child about underlying issues. Drug use can be the result of other problems. Is your child hav-
ing trouble fitting in? Has there been a recent major change, like a move or divorce causing stress?

• Get help. Teenagers often rebel against their parents but if they hear the same information from a different 
authority figure, they may be more inclined to listen. Try a sports coach, family doctor, therapist, or drug coun-
selor.

If you want to learn how to 
recognize the emotional issues 
that contribute to substance 
abuse and how to overcome 
them, FEELING LOVED 
can help.

The surprising benefits of giving

A study by the National Institute of Health 
found that when people give to charities the 
brain region associated with pleasure, social 
connection, and trust are activated creating 
a "warm glow" effect.
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Related HelpGuide articles

Next step...

Recovering from drug addiction. Addiction is a complex problem that affects every aspect of your life. Overcoming it requires 
making major changes to the way you live, deal with problems, and relate to others. Learn about the tools that can help you on 
your journey to sobriety. Read Overcoming Drug Addiction.

Addiction issues

Substance Abuse and Mental Health: Substance Abuse and Co-Occurring Disorders

Alcoholism and Alcohol Abuse: Signs, Symptoms, and Help for Drinking Problems

Understanding Addiction: How Addiction Hijacks the Brain

Resources and references

Understanding drug abuse, drug addiction, and its effects

Addiction and the Brain's Pleasure Pathway: Beyond Willpower – Describes how the brain becomes addicted and why 
relapse is so common. (HBO.com)

Drugs, Brains, and Behavior: The Science of Addiction (PDF) – Booklet on drug addiction, including its effects on the 
brain and new approaches to preventing and treating the disease. (National Institute on Drug Abuse)

Peer Pressure and Substance Abuse – Examines the impact of social pressure on people and how peers and social pressure 
can influence drug use and abuse (AlcoholRehab.com)

Signs and symptoms of drug abuse and drug addiction

Signs and Symptoms – Covers physical, behavioral, and psychological warning signs of drug use, as well as symptoms of 
drug dependence. (National Council on Alcoholism and Drug Dependence)

Substance Abuse Symptoms Checklist – Checklist of substance abuse and drug addiction warning signs. Also see Self-Test 
for Teenagers. (National Council on Alcoholism and Drug Dependence of the San Fernando Valley)

Common drugs of abuse and addiction

Prescription Drugs: Abuse and Addiction (PDF) – Government guide to the growing problem of nonmedical use or abuse 
of prescription drugs. (National Institute on Drug Abuse)

Drug abuse and drug addiction in teens and young adults

Drugs: What to Know – Straightforward talk on drug and alcohol abuse for teens. (Nemours Foundation)

The Parent Toolkit –Find articles, tips, and resources for raising drug-free kids. (The Partnership for a Drug-Free America)

Help for drug abuse and drug addiction

Narcotics Anonymous – Worldwide services for overcoming drug addiction, including searchable database of local meet-
ings and support groups. (Narcotics Anonymous)

Behavioral Health Treatment Services Locator –National search engine for treatment program throughout the United 
States and U.S. territories (Substance Abuse and Mental Health Services Administration)

What other readers are saying

“I find this material to be a helping hand towards trying to educate my students on the effects of drugs abuse . . . It’s my prayer 
and hope that it will give them the necessary support . . . in the fight against drug addiction.” ~ Nigeria 

Authors: Jennifer Shubin, Lawrence Robinson, Melinda Smith, M.A., and Joanna Saisan, M.S.W. Last updated: June 2016.
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Oxycodone HCL
(AKA Oxy, O/C, Orange Crush, Oscar)

WHAT IS IT:
Oxycodone HCL is a prescription pain reliever that may 
be prescribed to relieve moderate to severe pain. It can be 
combined with other medications, including acetamino-
phen and ibuprofen.

BRAND/COMMERCIAL NAMES:
OxyContin®, Percocet®, Tylox®, Roxicodone®, Roxicet®, Opana

LOOKS LIKE:
Tablets, Liquid, Powder, Patch

HOW IT IS USED:
Swallowed, Snorted, Injected, Rectally

DANGEROUS BECAUSE:
Abuse of Oxycodone can result in severe respiratory depression and death.

TEEN USAGE:
1 in 6 teens has abused a prescription pain reliever

IMPORTANT TO KNOW:
Twenty percent of teens report buying pain relievers from a friend or relative or taking 
the drug from a friend or relative without asking (Rx report from Office of National Drug 
Control Policy, 2007). Seventy percent of teens who used prescription pain relievers 
non-medically reported obtaining them from a friend or relative, either for free, pur-
chased or by taking them without asking.

SIGNS OF ABUSE:
Constipation, nausea, sedation, dizziness, vomiting, headache, dry mouth, sweating, 
weakness, mental clouding, pinpoint pupils confusion

The Medicine Abuse Project aims to prevent a million teens from starting to abuse medicine
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Codeine
(AKA AKA T3s, AC/DC, Coties)

WHAT IS IT:
Codeine is a prescription pain reliever that may be used 
to relieve mild to moderate pain and to reduce coughing, 
when used in combination with other medications.

BRAND/COMMERCIAL NAMES:
(Limited selection as there are over 50 brand names 

of codeine alone and in combination with other medications) Brontex®, Capital and 
Codeine®, Fiorinal® with Codeine (as a combination product containing Codeine 
Phosphate, Aspirin, Butabarbital, and Caffeine), Guiatussin® with Codeine, Mytussin® 
AC Cough Syrup, Robafen AC® Syrup, Robitussin A-C® Syrup, Tussi-Organidin®-S 
NR,Tylenol with Codeine (No. 2, No. 3, No. 4)®

LOOKS LIKE:
Tablet, Capsule, Liquid

HOW IT IS USED:
Swallowed

DANGEROUS BECAUSE:
Difficulty breathing or swallowing, rash, itching, hives, changes in vision, seizures, and 
fast, pounding or irregular heartbeat

TEEN USAGE:
1 in 6 teens have abused a prescription pain reliever

IMPORTANT TO KNOW:
Sixty percent of teens who have abused prescription painkillers did so before age 15.

SIGNS OF ABUSE:
Nausea, constipation, confusion, sedation, respiratory depression and arrest, addic-
tion, unconsciousness, coma, euphoria/feelings of joy, drowsiness/lethargy, concentra-
tion problems, change in physical activity, pinpoint pupils, appetite changes

The Medicine Abuse Project aims to prevent a million teens from starting to abuse medicine



134

Barbiturates
(AKA Barbs, Block Busters)

WHAT IS IT:
Barbiturates are central nervous system depressants that 
slow down the mind and body, causing drowsiness and 
sleepiness.

BRAND/COMMERCIAL NAMES:
Amytal®, Nembutal®, Seconal®, Phenobarbital, Tuinal

LOOKS LIKE:
Multi-colored tablets and capsules

HOW IT IS USED:
Injected, Swallowed

DANGEROUS BECAUSE:
Higher doses cause irritability, paranoia, suicidal thoughts, unusual excitement, fever, 
life-threatening withdrawal, impaired memory, judgment and coordination.

TEEN USAGE:
Among 12th graders, 1 in 11 has abused sedatives and tranquilizers.

IMPORTANT TO KNOW:
Barbiturates mimic alcohol intoxication, causing mild euphoria, relief of anxiety and 
sleepiness. Abuse can lead to physical dependence and barbiturate withdrawal can be 
life-threatening.

SIGNS OF ABUSE:
Slurred speech, shallow breathing, sluggishness, fatigue, disorientation, lack of coordi-
nation, dilated pupils

The Medicine Abuse Project aims to prevent a million teens from starting to abuse medicine
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The Medicine Abuse Project aims to prevent a million teens from starting to abuse medicine

Benzodiazepines
(AKA Sticks, BenZ, Footballs, Bars)

WHAT IS IT:
Benzodiazepines are among the most commonly pre-
scribed depressant medications in the United States today. 
More than 15 different types of benzodiazepine medica-
tions exist. They are prescribed for relaxation, calmness, 
and relief from anxiety and tension. Some benzodiazepines 
are used to treat seizures or insomnia or other conditions.

BRAND/COMMERCIAL NAMES:
Ativan®, Halcion®, Librium®, Valium®, Xanax®

LOOKS LIKE:
Tablets, Liquid

HOW IT IS USED:
Injected, Swallowed

DANGEROUS BECAUSE:
Side effects of abusing benzodiazepines include: Impaired motor coordination, drowsi-
ness, lethargy, fatigue, impaired thinking and memory, confusion, depression, altered 
vision, slurred speech, stuttering, vertigo, tremors, respiratory depression, nausea, con-
stipation, dry mouth, abdominal discomfort, loss of appetite, vomiting, diarrhea.

TEEN USAGE:
Among 12th graders, 1 in 11 has abused sedatives and tranquilizers.

IMPORTANT TO KNOW:
Abusing sedatives with alcohol can slow both the heart rate and respiration and pos-
sibly lead to death. Abuse can lead to physical and psychological dependency with 
serious withdrawal symptoms, including sweating, tremor, vomiting, anxiety, insomnia 
and muscle pain.

SIGNS OF ABUSE:
Long-term effects of benzodiazepines include: Slowed reflexes, mood swings, hostile 
and erratic behavior, euphoria, disorientation, confusion, slurred speech, muscle weak-
ness, lack of coordination, impaired thinking, memory and judgment.
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The Medicine Abuse Project aims to prevent a million teens from starting to abuse medicine

Rapper Lil’ Wayne Released From Hospital After 
Seizures Linked to Reported Use of “Sizzurp”
News / By Josie Feliz / March 20th, 2013

Rapper Lil Wayne has been released from a Los Angeles 
hospital where he was taken after suffering a seizure 
last week. The 30-year-old rapper’s hospitalization trig-
gered a frenzy of media reports that he was near death 
after suffering multiple seizures and having his stomach 
pumped when doctors found high amounts of codeine 
in his system.

The rapper has professed his love for the prescription 
drug codeine in multiple public venues and in some of 
his most popular rap songs – in the form of “sizzurp,” 

which usually involves mixing prescription cough syrup containing the narcotic codeine with 
soda and sometimes hard candy, like Jolly Ranchers.

What exactly is “sizzurp”?

Also known by the slang terms “purple drank,” “water” and “lean,” sizzurp, is a cough syrup-
laced concoction of many names and has been gaining popularity in hip-hop culture.

As described in a recent article in the Los Angeles Times, codeine in the cough-suppressing, 
prescription cough syrup serves as a pain reliever. A second drug in the cough syrup, known as 
promethazine, has sedative-like properties and is used as an antihistamine commonly used to 
treat motion sickness and nausea.

Codeine is an opiate that is in the same family of drugs as heroin and morphine and can be 
very addictive in high doses. Promethazine has anecdotally been noted to intensify the euphor-
ic effects of codeine in the brain.

The abuse of prescription medicine is a pervasive and devastating health problem, especially 
among teens, with one in six teens admitting to using a prescription drug to get high or change 
their mood. Too many drastically underestimate the negative impact that the abuse of prescrip-
tion drugs and over-the-counter cough medicine is having on American teens today.

Learn more about how to take action to prevent medicine abuse. If you or someone you know 
is struggling with substance abuse or addiction, please call the Parents Toll-Free Helpline at 
1-855-DRUGFREE.
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Emerging Trends: "Syrup," "Purple Drank," 
"Sizzurp," "Lean"

NIDA's Community Epidemiology Work Group(CEWG) member and University of Texas 
Research Scientist, Jane Maxwell, Ph.D talks about the emerging drug trend, drinking 

Codeine-Promethazine Cough Syrup also known as "Syrup,""Sizzurp," "Lean"

Jane Maxwell: When we talk about these products, the most common names are 
like, “Syrup,” or “Drank,” or “Lean.”  Which are common street terms for this. So if you 
get a kid talking about, “Leaning on Syrup,” or even talking about, “Gonna go get me 
some Syrup,” these ought to be key words to parents that these kids are using codeine 
cough syrup.

The drug codeine is a dissociative drug sort of like Ketamine, in which your mind and 
your body kind of separate. So they are famous drugs of abuse to begin with. And they 
talk about doing it, they talk about leaning on syrup, because if you sip on it all day 
long it is like getting very drunk. And you literally have to lean on something to stand 
up.

Because it is codeine, which is a narcotic, it can cause addiction. If you drink too much 
of it, it can cause seizures, which we have seen recently, and you might well end up in 
treatment. We have people in treatment in Texas every year who have gotten addicted 
to codeine.  And once you get addicted, you can’t go into withdrawal and just cut it off 
and go cold turkey, you’re going to be very ill for a while.

So you are messing with something that can be very dangerous in terms of their treat-
ment, and their future life.

The Medicine Abuse Project aims to prevent a million teens from starting to abuse medicine
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DrugFacts: Electronic Cigarettes (e-Cigarettes)
Revised May 2016

Electronic cigarettes (also called e-cigarettes or electronic nicotine 
delivery systems) are battery-operated devices designed to deliver 
nicotine with flavorings and other chemicals to users in vapor 
instead of smoke. They can be manufactured to resemble tradi-
tional tobacco cigarettes, cigars or pipes, or even everyday items 
like pens or USB memory sticks; newer devices, such as those 
with fillable tanks, may look different. More than 250 different e-
cigarette brands are currently on the market.

While e-cigarettes are often promoted as safer alternatives to tra-
ditional cigarettes, which deliver nicotine by burning tobacco, little 
is actually known yet about the health risks of using these devices.

How do e-cigarettes work?

Most e-cigarettes consist of three different components, including:

• a cartridge, which holds a liquid solution containing varying amounts of nicotine, flavorings, and 
other chemicals

• a heating device (vaporizer)
• a power source (usually a battery)

In many e-cigarettes, puffing activates the battery-powered heating device, which vaporizes the liquid in 
the cartridge. The resulting aerosol or vapor is then inhaled (called "vaping").

Are e-cigarettes safer than conventional cigarettes?

Unfortunately, this question is difficult to answer because insufficient information is available on these 
new products.

Cigarette smoking remains the leading preventable cause of sickness and mortality, responsible for over 
400,000 deaths in the United States each year. The worst health consequences associated with smoking 
(e.g., cancer and heart disease) are linked to inhalation of tar and other chemicals produced by tobacco 
combustion; the pleasurable, reinforcing, and addictive properties of smoking are produced mostly by 
the nicotine contained in tobacco.

E-cigarettes are designed to simulate the act of tobacco smoking by producing an appealingly flavored 
aerosol that looks and feels like tobacco smoke and delivers nicotine but with less of the toxic chemicals 
produced by burning tobacco leaves. Because they deliver nicotine without burning tobacco, e-ciga-
rettes appear as if they may be a safer, less toxic alternative to conventional cigarettes.

Although they do not produce tobacco smoke, e-cigarettes still contain nicotine and other potentially 
harmful chemicals. Nicotine is a highly addictive drug, and recent research suggests nicotine exposure 

Photo by ©iStock.com/kitiara65/http://
istockphoto/1SWVugO
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may also prime the brain to become addicted to other substances. Also, testing of some e-cigarette 
products found the vapor to contain known carcinogens and toxic chemicals (such as formaldehyde 
and acetaldehyde), as well as potentially toxic metal nanoparticles from the vaporizing mechanism. The 
health consequences of repeated exposure to these chemicals are not yet clear.

Another worry is the refillable cartridges used by some e-cigarettes. Users may expose themselves to 
potentially toxic levels of nicotine when refilling them. Cartridges could also be filled with substances 
other than nicotine, thus possibly serving as a new and potentially dangerous way to deliver other drugs.

Government Regulation of e-Cigarettes

In an effort to help protect the public from the dangers of tobacco use, the U.S. Food and Drug 
Administration (FDA) has established a new rule for e-cigarettes and their liquid solutions. Because 
e-cigarettes contain nicotine derived from tobacco, they are now subject to government regulation 
as tobacco products, including the requirement that both in-store and online purchasers be at least 
18 years of age (see "e-Cigarette Use by Youth"). For more information about this FDA ruling, visit 
www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm499234.htm.

Can e-cigarettes help a person quit smoking?

Some people believe e-cigarette products may help smokers lower nicotine cravings while they are 
trying to discontinue their tobacco use. However, at this point it is unclear whether e-cigarettes may be 
effective as smoking-cessation aids. There is also the possibility that they could perpetuate the nicotine 
addiction and thus interfere with quitting.

These products have not been thoroughly evaluated in scientific studies. This may change in the near 
future, but for now, very little data exists on the safety of e-cigarettes, and consumers have no way of 
knowing whether there are any therapeutic benefits or how the health effects compare to conventional 
cigarettes.

e-Cigarette Use by Youth

e-Cigarettes are increasingly popular among teens. Some states have banned sale of e-cigarettes 
to minors, but teens have been ordering them online. Their easy availability (online or via mall 
kiosks), in addition to their wide array of cartridge flavors (such as coffee, mint, candy, and fruit 
flavors), have helped make them particularly appealing to this age group. As a part of the FDA's 
new regulation to protect the health of our youth, minors will no longer be able to buy e-cigarettes 
in person or online.

In addition to the unknown health effects, early evidence suggests that e-cigarette use may serve 
as an introductory product for youth who then go on to use other tobacco products, including 
conventional cigarettes, which are known to cause disease and lead to premature death. A recent 
study showed that students who have used e-cigarettes by the time they start 9th grade are more 
likely than others to start smoking traditional cigarettes and other smokable tobacco products 
within the next year (Rigotti, 2015).
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Learn More

For more information about e-cigarettes, visit: www.fda.gov/forconsumers/consumerupdates/
ucm225210.htm 

For more information about the FDA's ruling on e-cigarettes, visit: www.fda.gov/NewsEvents/News-
room/PressAnnouncements/ucm499234.htm 

Also see our NIDA TV Spotlight: www.youtube.com/watch?v=Iz67IqkLwYs&feature=youtube

References
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Teens and E-cigarettes

Figure 1: 
Teens are more likely to 
use e-cigarettes than cigarettes.

Past-month use of cigarettes was 3.6 
percent among 8th graders, 6.3 percent 
among 10th graders, and 11.4 percent 
among 12th graders. Past-month use of 
e-cigarettes was 9.5 percent among 8th 
graders, 14.0 percent among 10th grad-
ers, and 16.2 percent among 12 graders.

Two times as many boys use e-cigs 
as girls.
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Figure 2: 
Teen e-cig users are more likely to 
start smoking.

30.7 percent of e-cig users started smok-
ing within 6 months while 8.1 percent 
of non users started smoking. Smoking 
includes combustible tobacco products 
(cigarettes, cigars, and hookahs).

Figure 3: 
What do teens say is in their e-cig?

66.0 percent say just flavoring, 13.7 per-
cent don’t know, 13.2 percent say nico-
tine, 5.8 percent say marijuana, and 1.3 
percent say other. Manufacturers don’t 
have to report e-cig ingredients, so users 
don’t know what’s actually in them.

Figure 4: 
High teen exposure to e-cig advertising
7 in 10 teens are exposed to e-cig ads.

Among middle school students, 52.8 
percent are exposed to retail ads, 35.8 
percent to internet ads, 34.1 percent to 
TV and movie ads, and 25.0 percent to 
newspaper and magazine ads. Among 
high school students, 56.3 percent are 
exposed to retail ads, 42.9 percent to 
internet ads, 38.4 percent to TV and movie 
ads, and 34.6 percent to newspaper and magazine ads.

Related News Releases
College and young adult drug use data now available online (May 2016)

Advancing psychiatric practice through the science of addiction (May 2016)

Substance use disorders extremely common among previously incarcerated 
youth (March 2016)
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E-cigarettes and Lung Health
On May 5, the Food and Drug Administration (FDA) announced it will be extending its authority to 
include e-cigarettes and other tobacco products. Starting in August 2016, FDA will begin to apply and 
enforce key provisions of the Family Smoking Prevention and Tobacco Control Act as it relates to the 
sales, marketing and manufacturing of e-cigarettes.

The American Lung Association had long called for FDA to bring e-cigarettes and other unregulated 
tobacco products under its authority.  This action was especially important given the rapid rise in youth 
use of e-cigarettes in the U.S. over the past several years.

How Will FDA Oversee E-cigarettes?

A 2010 ruling from a federal court in a case filed by an e-cigarette manufacturer against the FDA deter-
mined that e-cigarettes which do not make therapeutic claims will be regulated as tobacco products.

If a manufacturer does make a therapeutic claim (such as that an e-cigarette can help you quit smoking), 
then the manufacturer must first prove through a series of clinical trials that their product is safe and ef-
fective. 

What Are E-cigarettes?

Electronic cigarettes, or e-cigarettes, include e-pens, e-pipes, e-hookah, and e-cigars are known col-
lectively as ENDS – electronic nicotine delivery systems. According to the FDA, e-cigarettes are devices 
that allow users to inhale an aerosol (vapor) containing nicotine or other substances.

Unlike traditional cigarettes, e-cigarettes are generally battery-operated and use a heating element to 
heat e-liquid from a refillable cartridge, releasing a chemical-filled aerosol.

What Are in E-cigarettes?

The main component of e-cigarettes is the e-liquid contained in cartridges. To create an e-liquid, nicotine 
is extracted from tobacco and mixed with a base (usually propylene glycol), and may also include flavor-
ings, colorings and other chemicals.

Following the 2016 announcement allowing FDA oversight of tobacco products, e-cigarette manufac-
turers must register with FDA by August 8, 2016, and then will have two additional years to submit an 
application to remain in the marketplace.  Until that time, the nearly 500 brands and 7,700 flavors of 
e-cigarettes will remain on the market – before FDA is able to fully evaluate them.  Until FDA's evaluation 
is done, there are very few ways for anyone other than the manufacturers to know what chemicals are 
contained in e-liquids, or how e-cigarette use might affect health, whether in the short term or in the long 
run.

Initial studies show that e-cigarettes contain nicotine and also may add in other harmful chemicals, in-
cluding carcinogens and lung irritants.
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Nicotine

Nicotine is an addictive substance, and almost all e-cigarettes contain nicotine. Even some products that 
claim not to have any nicotine in them may still contain it. For instance, initial FDA lab tests conducted in 
2009 found that cartridges labeled as nicotine-free had traceable levels of nicotine. A 2014 study found 
little consistency in the amount of nicotine delivered by e-cigarettes of the same brand and strength.1 
Similarly, another 2014 study found that the amount of nicotine in e-liquid refills is often substantially dif-
ferent from the amount listed on the package.2 Experienced users learn how to use e-cigarettes in a way 
that increases their exposure to nicotine. Newer e-cigarette devices, especially "tank" styles, with higher 
voltage also deliver a greater concentration of nicotine. This matters because the more nicotine used, 
the greater the potential for addiction.

Nicotine is not safe. The U.S. Surgeon General has found exposure to nicotine during pregnancy harms 
the developing fetus, and causes lasting consequences for the developing brain and lung function in 
newborns. Nicotine exposure also affects maternal and fetal health during pregnancy, and can result in 
low birth weights, preterm delivery and stillbirth.

Nicotine also has a negative impact on adolescent brain development. Human brain development con-
tinues far longer than was previously realized, and nicotine use during adolescence and young adulthood 
has been associated with lasting cognitive and behavioral impairments, including effects on working 
memory and attention.3

Other chemicals

We don't presently know what is in e-cigarettes. However, in initial lab tests conducted in 2009 the FDA 
found detectable levels of toxic cancer-causing chemicals, including an ingredient used in anti-freeze, 
in two leading brands of e-cigarettes and 18 various cartridges. A review of studies found that levels of 
toxins in e-cigarette aerosol varied considerably within and between brands. A 2014 study found that 
aerosol from e-cigarettes with a higher voltage level contains more formaldehyde, another carcinogen 
with the potential to cause cancer. The findings are alarming, and underscores why the American Lung 
Association called so urgently for FDA oversight of these products.

Flavors in e-cigarettes are also a cause for concern. Not only are flavors used to target kids, but they 
may be harmful on their own. E-cigarette and flavor manufacturers and marketers may suggest that the 
flavor ingredients used in e-cigarettes are safe because they have FEMA GRASTM status for use in food, 
but such statements are false and misleading. The reality is that FEMA GRASTM status only applies to 
food, meaning it's safe to eat, and does not apply to inhaling through e-cigarettes. 

Diacetyl, a buttery flavored chemical often added to food products such as popcorn, caramel, and dairy 
products, has also been found in some e-cigarettes with flavors. Diacetyl can cause a serious and irre-
versible lung disease commonly known as "popcorn lung."4

Poisoning concern

Aside from concerns about e-cigarette use and emissions alone, data released by the Centers for Dis-
ease Control and Prevention (CDC) shows that calls to the nation's poison centers for e-cigarette expo-
sure poisonings are rapidly increasing. One study found that while most calls involving e-cigarette liquid 
poisoning came from accidental ingestion of the e-cigarette or its liquid, about one-sixth of the calls 
related to someone inhaling these items. Exposure through the eye and the skin were also reported.
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Large doses of nicotine have a potential for poisoning, with symptoms beginning with nausea and vomit-
ing in cases of acute toxicity and progressing to seizures and respiratory depression in cases of severe 
nicotine poisoning. This is particularly true in children as calls to poison control centers have increased 
nationwide. Tragically, one child died from acute e-cigarette poisoning in 2014, attributed to the ingestion 
of liquid nicotine from an e-cigarette.

Secondhand Emissions from E-cigarettes?

As public spaces increasingly become smokefree, anecdotal reports show some people are attempting 
to use e-cigarettes indoors and in public spaces which are smokefree, like bars, restaurants and even 
public transit.

While e-cigarettes do not contain smoke, they do expose others to secondhand emissions. Little is 
known about these emissions or the potential harm they can cause. Two studies have found formal-
dehyde, benzene and tobacco-specific nitrosamines (all carcinogens) coming from those secondhand 
emissions. Other studies have shown that chemicals in the vapor contain formaldehyde, acetaldehyde 
and other potential toxins. There is no evidence that shows e-cigarettes emissions (secondhand aerosol) 
are safe for non-users to inhale. 

The American Lung Association supports prohibiting the use of e‐cigarettes in worksites and public 
places, and including e-cigarettes under smokefree laws with other tobacco products. Currently, nine 
states and hundreds of communities have prohibited e-cigarette use in the same places where smoking 
is already prohibited.

Can E-cigarettes Help Someone Quit Smoking?

Many e-cigarette companies market their product as a tool to help smokers quit. However, the FDA's 
Center for Drug Evaluation and Research has not approved any e-cigarette as a safe or effective method 
to help smokers quit.

Instead of quitting, many e-cigarette users are continuing to use e-cigarettes while still using convention-
al cigarettes.  In 2013, 76.8 percent of the people who recently used e-cigarettes also currently smoked 
conventional cigarettes.  The U.S. Surgeon General has found that even smoking a few cigarettes a day 
is dangerous to your health.

The U.S. Public Health Service has found that the seven therapies approved by the U.S. Food and Drug 
Administration in combination with individual, group or phone cessation counseling are the most effec-
tive way to help smokers quit. Until and unless the FDA approves a specific electronic nicotine delivery 
system or e-cigarette as safe and effective for use as a tobacco cessation aid, the American Lung As-
sociation does not support their use for cessation or any direct or implied claims that e-cigarettes help 
smokers quit.
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Youth and E-cigarettes

Youth are using e-cigarettes at increasing and alarming rates. Between 2014 and 2015, CDC studies 
found e-cigarette use among high school students increased by 19 percent, with more teens now using 
e-cigarettes than cigarettes.

The tobacco industry aggressively markets e-cigarettes to youth, glamorizing e-cigarette use in adver-
tisements and offering e-cigarettes in candy flavors like bubble gum and gummy bears.  Kids can also 
easily buy e-cigarettes online, according to a March 2015 study published in JAMA Pediatrics. Learn 
more about youth e-cigarette use. Basic FDA oversight, which would include youth access restrictions, 
is needed to protect kids from becoming the next generation hooked on nicotine.

Bottom Line

E-cigarettes are a tobacco product. The American Lung Association remains concerned about their im-
pact on the public health, as they are now the most commonly used tobacco product by youth. As FDA 
begins its oversight of these products, we will learn more about them and more safeguards will be put in 
place to protect the public health.

Smokers who wish to quit can learn more about ways that have been proven safe and effective in help-
ing smokers quit at  Lung.org/smoke-free.

Learn more: Read the American Lung Association's statement on e-cigarettes.

Updated: June 2, 2016
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DrugFacts: Prescription and 
Over-the-Counter Medications

Revised November 2015

Some medications have psychoactive (mind-
altering) properties and, because of that, are 
sometimes abused—that is, taken for rea-
sons or in ways or amounts not intended by 
a doctor, or taken by someone other than the 
person for whom they are prescribed. In fact, 
prescription and over-the-counter (OTC) drugs 
are, after marijuana (and alcohol), the most 
commonly abused substances by Americans 
14 and older.

The classes of prescription drugs most com-
monly abused are: opioid pain relievers, such 
as Vicodin® or Oxycontin®; stimulants for 
treating Attention Deficit Hyperactivity Disor-
der (ADHD), such as Adderall®, Concerta®, or 
Ritalin®; and central nervous system (CNS) de-
pressants for relieving anxiety, such as Valium® 
or Xanax®.1 The most commonly abused OTC 
drugs are cough and cold remedies containing 
dextromethorphan.

People often think that prescription and OTC 
drugs are safer than illicit drugs. But they can be as addictive and dangerous and put users at risk for 
other adverse health effects, including overdose—especially when taken along with other drugs or alco-
hol. Before prescribing drugs, a health care provider considers a patient's health conditions, current and 
prior drug use, and other medicines to assess the risks and benefits for a patient.

How Are Prescription Drugs Abused?

Prescription and OTC drugs may be abused in one or more of the following ways:

Taking a medication that has been prescribed for somebody else. Unaware of the dangers of shar-
ing medications, people often unknowingly contribute to this form of abuse by sharing their unused pain 
relievers with their family members. 

Most teenagers who abuse prescription drugs 
are given them for free by a friend or relative.
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Taking a drug in a higher quantity or in 
another manner than prescribed. Most 
prescription drugs are dispensed orally 
in tablets, but abusers sometimes crush 
the tablets and snort or inject the powder. 
This hastens the entry of the drug into the 
bloodstream and the brain and amplifies 
its effects.

Taking a drug for another purpose than 
prescribed. All of the drug types men-
tioned can produce pleasurable effects 
at sufficient quantities, so taking them for 
the purpose of getting high is one of the 
main reasons people abuse them.

ADHD drugs like Adderall® are also often abused by students seeking to improve their academic perfor-
mance. However, although they may boost alertness, there is little evidence they improve cognitive func-
tioning for those without a medical condition.

How Do Prescription and OTC Drugs Affect the Brain?

Taken as intended, prescription and OTC drugs safely treat specific mental or physical symptoms. But 
when taken in different quantities or when such symptoms aren’t present, they may affect the brain in 
ways very similar to illicit drugs.

For example, stimulants such as Ritalin® achieve their effects by acting on the same neurotransmitter 
systems as cocaine. Opioid pain relievers such as OxyContin® attach to the same cell receptors targeted 
by illegal opioids like heroin. Prescription depressants produce sedating or calming effects in the same 
manner as the club drugs GHB and Rohypnol®. And when taken in very high doses, dextromethorphan 
acts on the same cell receptors as PCP or ketamine, producing similar out-of-body experiences.

When abused, all of these classes of drugs directly or indirectly cause a pleasurable increase in the 
amount of dopamine in the brain’s reward pathway. Repeatedly seeking to experience that feeling can 
lead to addiction.

What Are the Other Health Effects of Prescription and OTC Drugs?

Opioids can produce drowsiness, cause constipation, and—depending upon the amount taken—de-
press breathing. The latter effect makes opioids particularly dangerous, especially when they are snort-
ed or injected or combined with other drugs or alcohol.

Opioids and Brain Damage
While the relationship between opioid overdose and depressed respiration (slowed breathing) has 
been confirmed, researchers are also studying the long-term effects on brain function. Depressed 
respiration can affect the amount of oxygen that reaches the brain, a condition called hypoxia. 
Hypoxia can have short- and long-term psychological and neurological effects, including coma 
and permanent brain damage.
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More people die from overdoses of pre-
scription opioids than from all other drugs 
combined, including heroin and cocaine 
(see "The Prescription Opioid Overdose 
Epidemic").

Stimulants can have strong effects on the 
cardiovascular system. Taking high doses 
of a stimulant can dangerously raise body 
temperature and cause irregular heartbeat 
or even heart failure or seizures. Also, taking 
some stimulants in high doses or repeatedly 
can lead to hostility or feelings of paranoia.

CNS depressants slow down brain activ-
ity and can cause sleepiness and loss of 
coordination. Continued use can lead to 
physical dependence and withdrawal symptoms if discontinuing use.

Dextromethorphan can cause impaired motor function, numbness, nausea or vomiting, and increased 
heart rate and blood pressure. On rare occasions, hypoxic brain damage—caused by severe respiratory 
depression and a lack of oxygen to the brain—has occurred due to the combination of dextrometho-
rphan with decongestants often found in the medication.

All of these drugs have the potential for addiction, and this risk is amplified when they are abused. Also, 
as with other drugs, abuse of prescription and OTC drugs can alter a person’s judgment and decision 
making, leading to dangerous behaviors such as unsafe sex and drugged driving.

Prescription Opioid Abuse: A First Step to Heroin Use?
Prescription opioid pain medications such as Oxycontin® and Vicodin® can have effects similar 
to heroin when taken in doses or in ways other than prescribed, and research now suggests that 
abuse of these drugs may actually open the door to heroin abuse.

Nearly half of young people who inject heroin surveyed in three recent studies reported abusing 
prescription opioids before starting to use heroin. Some individuals reported taking up heroin be-
cause it is cheaper and easier to obtain than prescription opioids.

Many of these young people also report that crushing prescription opioid pills to snort or inject the 
powder provided their initiation into these methods of drug administration.

Learn More

For more information on prescription and OTC drugs, please refer to the following sources on NIDA’s 
Web site:
Research Report: Prescription Drugs
Prescription Stimulants (Abuse) Health Effects
Prescription Sedatives, sleeping pills*, or anxiolytics (Abuse) Health Effects
Prescription Opioids (Abuse) Health Effects
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How is heroin linked 
to prescription drug abuse?

Harmful health consequences resulting from the 
abuse of opioid medications that are prescribed for 
the treatment of pain, such as Oxycontin®, Vicodin®, 
and Demerol®, have dramatically increased in recent 
years. For example, unintentional poisoning deaths 
from prescription opioids quadrupled from 1999 to 

2010 and now outnumber those from heroin and cocaine combined. 20 People often assume prescrip-
tion pain relievers are safer than illicit drugs because they are medically prescribed; however, when 
these drugs are taken for reasons or in ways or amounts not intended by a doctor, or taken by someone 
other than the person for whom they are prescribed, they can result in severe adverse health effects 
including addiction, overdose, and death, especially when combined with other drugs or alcohol. Re-
search now suggests that abuse of these medications may actually open the door to heroin use. Nearly 
half of young people who inject heroin surveyed in three recent studies reported abusing prescription 
opioids before starting to use heroin. Some individuals reported switching to heroin because it is cheap-
er and easier to obtain than prescription opioids.
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Addiction-ary

The words we use are important as they convey meanings and not always the meanings we intend. 
Caution needs to be taken especially when the disorders concerned are heavily stigmatized as in sub-
stance use disorders (Room et al., 2001).  Also, word choices and the way individuals with substance-
related problems and conditions are described and referred to has been shown to affect judgments.  
Similar terminology has not been adopted in disorders that may also involve initial choice. Individuals 
suffering from eating-related problems, for example, are almost uniformly referred to as having an “eat-
ing disorder” rather than “food abusers” (Kelly & Westerhoff, 2010).  Terms such as “substance abuser” 
suggest that the individual is voluntarily misusing a substance within their environment.  A randomized 
study of mental health professionals found that when a patient was described as a “substance abuser” 
as opposed to having a “substance use disorder”, clinicians perceived them as being responsible for 
their condition and were more likely to agree that the patient should be punished for their behaviors 
relating to substance use, rather than treated (J. F. Kelly & Westerhoff, 2010; Kelly et al., 2010).

Addiction

According to the American Society of Addiction Medicine, addiction is a primary, chronic, neurobiologic 
disease with genetic, psychosocial, and environmental factors influencing its development and manifes-
tations. Addiction is characterized by behaviors that include one or more of the following:

• Impaired control over drug use
• Compulsive use
• Continued use despite harm
• Cravings
(Ries, 2009 )

Substance Misuse

The use of a substance for unintended purposes or for intended purposes in improper amounts or 
doses. Sometimes people refer to this as “substance abuse”. However, because this term has shown to 
arouse stigmatizing attitudes and is confused with the diagnostic label, “abuse” in the Diagnostic and 
Statistical Manual (DSM) of mental disorders, “misuse” is the preferred term.
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Substance Abuse

According to the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV), “substance abuse” is 
defined as a maladaptive pattern of substance use leading to clinically significant impairment or distress 
as manifested by one (or more) of the following, occurring within a 12-month period:

1. Recurrent substance use resulting in a failure to fulfill major role obligations at work, school, or home 
(such as repeated absences or poor work performance related to substance use; substance-related 
absences, suspensions, or expulsions from school; or neglect of children or household).

2. Recurrent substance use in situations in which it is physically hazardous (such as driving an auto-
mobile or operating a machine when impaired by substance use)

3. Recurrent substance-related legal problems (such as arrests for substance related disorderly con-
duct)

4. Continued substance use despite having persistent or recurrent social or interpersonal problems 
caused or exacerbated by the effects of the substance (for example, arguments with spouse about 
consequences of intoxication and physical fights).

Substance Dependence

According to the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV), substance depen-
dence is defined as a maladaptive pattern of substance use leading to clinically significant impairment 
or distress, as manifested by three (or more) of the following, occurring any time in the same 12-month 
period:

1. Tolerance, as defined by either of the following: (a) A need for markedly increased amounts of the 
substance to achieve intoxication or the desired effect or (b) Markedly diminished effect with contin-
ued use of the same amount of the substance.

2. Withdrawal, as manifested by either of the following: (a) The characteristic withdrawal syndrome for 
the substance or (b) The same (or closely related) substance is taken to relieve or avoid withdrawal 
symptoms.

3. The substance is often taken in larger amounts or over a longer period than intended.
4. There is a persistent desire or unsuccessful efforts to cut down or control substance use.
5. A great deal of time is spent in activities necessary to obtain the substance, use the substance, or 

recover from its effects.
6. Important social, occupational, or recreational activities are given up or reduced because of sub-

stance use.
7. The substance use is continued despite knowledge of having a persistent physical or psychological 

problem that is likely to have been caused or exacerbated by the substance (for example, current 
cocaine use despite recognition of cocaine-induced depression or continued drinking despite rec-
ognition that an ulcer was made worse by alcohol consumption).

Often people perceive dependence as having 2 components: the drug-seeking components and psy-
chosocial impairments and the physiological dependence as manifested through the neuroadaptations 
that occur in the brain.  Therefore, the term dependence is often used in 2 different ways.  Although 
someone who meets criteria for dependence likely experiences elements of both these characteristics 
to some degree, both do not need to be present (e.g., one can still meet criteria for DSM “dependence” 
despite not reporting or exhibiting signs of physiological dependence).
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Remission

An individual is in remission if 
they once met DSM-IV criteria 
for a substance use disorder, but 
no longer meet the criteria and 
haven’t met this criteria in the past 
year.

Table 1: Types of Remission

Recovery

There is no single definition of 
recovery.  Many people interpret 
recovery to be complete absti-
nence, while others believe this 
term is synonymous with remission.  To read more about recovery, click here.

Table 2: Definitions of Recovery (Kelly & Hoeppner, 2014)
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Abstinence

Abstinence is the absence of substance use, however there are many different types of abstinence.  
Abstinence is typically interpreted as complete abstinence which is defined below:

• Continuous abstinence: not consuming the drug of choice during a specified period of 
time

• Essentially abstinent: not consuming more than a specified amount of the drug over a 
period of time

• Minimal abstinence: achieving a minimal period of recovery during a period of time

• Point-in-time abstinence: not consuming the drug of choice at a single point in time (e.g., 
the past 30 days)

• Complete abstinence: continuous abstinence from the drug of choice and no use or as-
ymptomatic use of other substances during a period of time

• Involuntary abstinence: enforced abstinence due to hospitalization or incarceration

(W. L. White, 2012)

Relapse

Relapse indicates a recurrence of substance use and substance abuse or dependence symptomatology 
after a period of remission (abstinence of moderate use) (Larimer et al., 1999).

Among a sample of individuals who made a cessation attempt (alcohol, nicotine, heroin), the propensity 
to relapse and use drugs/alcohol was increased at a high rate during the first 3 months after the cessa-
tion attempt.  Other studies have found similar results suggesting that individuals who remain in treat-
ment for these first three months after their cessation attempt, a very high risk time period, have better 
outcomes one year after their cessation attempt (Hubbard et al., 1997).

As shown, in Figure 1 the hightest risk for 
relapse occurs during the first 90 days 
following the initial intervention. This risk 
for relapse following this 90 day period 
is much lower. This suggests that indi-
viduals attempting to recovery need the 
most intensive support during this first 
3-month period. Individuals are undero-
ing a experiencing a deal of physiological, 
psychological, and social changes during 
this period and there is typically a greater 
sensitivitiy to stress that makes continued 
recovery challenging (Relapse rate by time (Hunt et al., 1971)
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Recovery Capital

The resources (social, physical, human and cultural), which are necessary to begin and maintain recovery 
from substance use, abuse, and dependence (Best & Laudet, 2010; Cloud & Granfield, 2008).

The relationship between recovery capi-
tal and recovery-related outcomes is 
described below in the Figure below.  In 
previous research, a linear bi-axial rela-
tionship was proposed between sub-
stance dependence and consequences 
of substance use suggesting that the 
more severe the substance use disor-
der/addiction, the more consequences 
the individual would experience associ-
ated with their substance use (Edwards 
and Gross, 1976; Edwards, 1986).  This 
biaxial formulation may also be ap-
plied to recovery capital and remission 
from substance use disorders such that 
greater recovery capital is associated 
with a greater likelihood of addiction re-
mission, and longer addiction remission 
is associated with the accrual of more 
recovery capital 

Typology of Alcohol Use Disorders

Individuals who meet criteria for a substance use disorder (e.g., alcohol, heroin, cocaine, marijuana, 
methamphetamine etc.) may report or exhibit a variety of symptoms and patterns of substance use. 
These variations are influenced by genes, as well as psychological history and environments as well as 
current social and environmental contexts. Our current diagnostic systems allow for individuals to meet 
the threshold for a substance use disorder with many different combinations of symptoms. This under-
scores the fact that there is variability in the manifestation of addiction across different individuals. This 
suggests there may be different “sub-types” of addiction that are qualitatively distinct. Another pos-
sible explanation for this variability is that these symptoms are likely to change over time whereby some 
individuals may meet increasingly more and more symptoms of the substance use disorder over time as 
the disorder progresses. For some, however, this is not the case, and do not show increasing symptoms. 
Different explanations have been proposed and developed called “typologies” to describe these vary-
ing presentations and symptom sub-types of alcohol and other drug use disorders.  Most of the work in 
this area has been carried out among individuals with alcohol use disorders as these are by far the most 
common types of substance use disorders. 

Theorized relationship between recovery capital and addiction remission 
(Kelly & Hoeppner, 2014)
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A few classic examples are:

Jellinek Typology: Subspecies of Alcoholism

• Alpha: psychologically driven substance use that may or may not lead to neuroadaptation.
• Beta: continuous heavy drinking resulting in physical problems
• Gamma: classic loss of control type of symptom profile
• Delta: inability to stop drinking; continual drinking to avoid withdrawal symptoms
• Epsilon: binge/episodic pattern of drinking

Cloninger et al: Type I and II

Type I:

• Mild to severe alcohol use
• Relatively high socioeconomic status
• Maternal alcohol use
• No criminality among fathers
• More responsive to environmental influence
• Relatively mild alcohol problems
• Late age of onset (>25 years)

Babor: Type A and B

Type A: 

• Late age of onset
• Fewer childhood behavior problems
• Less psychopathology

Hesselbrock: 4 Subtypes of Alcoholism

• Nonproblem drinkers

• Mild alcoholics 
 - Persistent desire to stop using
 - Tolerance
 - Blackouts

• Moderate alcoholics 
 - Social, health and emotional problems

Type II: 

• Positive family history of alcohol use
• Severe alcohol problems
• Other drug use
• Early onset (<25 years)

Type B: 

• Childhood behavior problems
• Family history of alcohol use
• Early onset of alcohol problems
• More psychopathology
• More life stress
• More chronic treatment history

• Severely affected alcoholics 
 - Withdrawal
 - Inability to stop drinking
 - Craving
 - Health and emotional problems
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Moss et al: 5 Clusters of Alcohol Dependence

• Young adult subtype
 - Predominantly male sample with early age of onset for alcohol dependence (mean age: 19.6 years)
 -  Moderate probability of alcohol dependence in first and second degree relatives
 - Lower probability of other psychiatric disorders compared to other clusters
 - Moderate probability of cigarette smoking & cannabis use
 - Elevated probability of engaging in hazardous alcohol use and experiencing withdrawal
 - Low probability of seeking help for alcohol use

• Functional subtype
 - Older, predominantly male (60%) sample (mean age: 41 years) with older age of drinking initiation   
  (mean age: 18.6 years)  and later onset of alcohol dependence (mean age: 37 years)
 - Moderate probability of alcohol dependence in first and second degree relatives
 -  Moderate probability of major depression & low probability of anxiety disorders
 -  Moderate probability of tobacco use and hazardous alcohol use
 - Low probability of other substance use
 - Lowest probability of legal problems and using despite consequences of use
 - Lowest probability of endorsing a reduction in activities due to alcohol
 - Typically drink alcohol every other day
 - Typically seek help through 12-step groups or private professional treatment

• Intermediate Familial Subtype 
 - Predominantly male sample (66%) with an average age of drinking initiation at 17 years and 
  average onset of alcohol dependence at 32 years
 - High probability of alcohol dependence in first and second degree relatives
 -  High probability of tobacco, cannabis and cocaine use
 - High lifetime prevalence of depression, bipolar disorder, generalized anxiety disorder and obsessive  
  compulsive disorder
 - Typically seek help through mutual help groups, detox programs, specialty treatment programs or   
  private professional treatment

• Young Antisocial Subtype
 - Earliest onset of drinking (mean age: 15.5 years)
 - High probability of multigenerational alcohol dependence
 - High probability of major depression, bipolar disorder, social phobia and obsessive compulsive 
  personality disorder
 - High probability of other substance use disorders
 - Highest rate of treatment with private, professional healthcare providers

• Chronic Severe Subtype 
 - Early onset of drinking (mean age: 15.9 years) and later onset of alcohol dependence 
  (mean age: 29 years)
 - Highest probability of alcohol dependence in first and second degree relatives
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 - Highest lifetime prevalence of major depressive disorder, dysthymia, bipolar disorder, generalized   
  anxiety disorder, social phobia and panic disorder
 - High probability of cannabis, tobacco, cocaine and opioid use
 - Highest probability for endorsement of withdrawal, persistent effort to cut down on use, drinking   
  larger/longer amounts than intended, time spent recovering from alcohol, reduced activity due to   
  drinking, and drinking despite associated consequences
 - Lowest percentage of days abstinent
 - Highest rates of mutual help attendance, specialty rehab programs, detoxification programs 
  and inpatient programs
 - Highest rate of emergency room visits due to drinking

These typologies are different measures used to classify alcoholism and each address various etiological 
pathways and risk factors such as family history (genetic etiology), symptom profiles, psychiatric comor-
bidities and environmental exposures that contribute towards the development of an alcohol use disor-
der.  Recent research has used these classifications to match patients based on a specific alcoholism 
phenotype  (i.e. early vs. later onset) which minimizes heterogeneity and bias in the research and further 
improves clinical utility of the results.

Another typology that has emerged more recently has been in the field of pharmacogenetics. The idea 
here is that some individuals with certain genotypes may respond better (or worse) to certain pharma-
cological approaches to treating substance use disorder. For example, some studies have found that 
individuals with alcohol dependence who possess a certain receptor gene (OPRMI mu opioid receptor 
gene AS40) have a better treatment response to the medication naltrexone than those who do not pos-
sess the gene.
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The Problem
Teen medicine abuse is an epidemic - 

one that is not poised to get better.
More teens are abusing prescription medicine 
than ever. Findings from the Partnership At-
titude Tracking Study, sponsored by MetLife 
Foundation, show that one in four teens has 
misused or abused a prescription drug at least 
once in their lifetime. That is a 33 percent in-
crease since 2008.

One step we can all take is to have 
frequent conversations with the 
teens in our lives about the dangers 
of medicine abuse.

At The Partnership at Drugfree.org, we know 
that kids who learn about the dangers of drugs 
and alcohol early and often are much less likely 
to develop addiction than those who do not 
receive these critical messages at home. Unfor-
tunately, statistics show that conversations be-
tween teens and their parents about medicine 
abuse are not happening nearly enough, and 
there is a disconnect between the beliefs of 
teens and those of parents on this issue. Here's 
how to have frequent conversations with teens.

Parents play an incredibly im-
portant role when it comes to 
preventing medicine abuse.

Parents, it is important that parents monitor, 
safeguard and properly dispose of the medi-
cines they keep at home as more than four 
in ten teens who have misused or abused a 
prescription drug has taken it right out of their 
parent’s medicine cabinet. Kids who abuse 
medicine are starting early. In fact, one in five 
kids has done so before the age of 14. Parents 
are the first line of defense in protecting teens 
from this dangerous behavior.
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What you can do to help 
solve the problem:

1. Learn more about teen medicine 
abuse by viewing the 2013 Part-
nership Attitude Tracking Study 
Findings

2. Learn how to talk to your teen 
about medicine abuse

3. Learn how to safeguard the 
medicines in your home

4. Learn how to properly dispose of 
medicine in your home, and find 
a take-back location near you

5. Take the Pledge to help end 
medicine abuse

The Medicine Abuse Project aims to prevent a million teens from starting to abuse medicine
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Prescription Drugs
What Is Prescription Drug Abuse?

Also known as: 

Opioids: Hillbilly heroin, oxy, OC, oxycotton, percs, happy pills, vikes

Depressants: barbs, reds, red birds, phennies, tooies, yellows, yellow 
jackets; candy, downers, sleeping pills, tranks; A-minus, zombie pills

Stimulants: Skippy, the smart drug, Vitamin R, bennies, black beau-
ties, roses, hearts, speed, uppers

Prescription drug abuse is when someone takes a medication that was prescribed for someone else or 
takes their own prescription in a way not intended by a doctor or for a different reason—like to get high.

It has become a big health issue because of the dangers, particularly the danger of abusing prescription 
pain medications. For teens, it is a growing problem:

• After marijuana and alcohol, prescription drugs are the most commonly abused substances by Ameri-
cans age 14 and older.

• Teens abuse prescription drugs for a number of reasons, such as to get high, to stop pain, or because 
they think it will help them with school work.

• Most teens get prescription drugs they abuse from friends and relatives, sometimes without the per-
son knowing.

• Boys and girls tend to abuse some types of prescription drugs for different reasons. For example, 
boys are more likely to abuse prescription stimulants to get high, while girls tend to abuse them to stay 
alert or to lose weight. 

When prescription drugs are taken as directed, they are usually safe. It requires a trained health care 
clinician, such as a doctor or nurse, to determine if the benefits of taking the medication outweigh any 
risks for side effects. But when abused and taken in different amounts or for different purposes than as 
prescribed, they affect the brain and body in ways very similar to illicit drugs.

When prescription drugs are abused, they can be addictive and put the person at risk for other harmful 
health effects, such as overdose (especially when taken along with other drugs or alcohol). And, abusing 
prescription drugs is illegal—and that includes sharing prescriptions with family members or friends. 

Commonly Abused Prescription Drugs 

There are three kinds of prescription drugs that are commonly abused. Visit our separate Drug Facts 
pages to learn more about each of these classes of drugs:

• Opioids—painkillers like Vicodin, OxyContin, or codeine
• Depressants—like those used to relieve anxiety or help a person sleep, such as Valium or Xanax
• Stimulants—like those used for treating attention deficit hyperactivity disorder (ADHD), such as Ad-

derall and Ritalin
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But Aren’t Prescription Drugs Safe?

Prescription drugs are often strong medications, which is why they require a prescription in the first 
place. When they are abused, they can be just as dangerous as drugs that are made illegally. Even when 
they are not abused, every medication has some risk for harmful effects, sometimes serious ones. Doc-
tors consider the potential benefits and risks to each patient before prescribing medications and take 
into account a lot of different factors, described below. People who abuse drugs might not understand 
how these factors interact and put them at risk.

• Personal information. Doctors take into account a person's weight, how long they've been pre-
scribed the medication, and what other medications they are taking. Someone abusing prescription 
drugs may overload their system or put themselves at risk for dangerous drug interactions that can 
cause seizures, coma, or even death.

• Form and dose. Doctors know how long it takes for a pill or capsule to dissolve in the stomach, re-
lease drugs to the blood, and reach the brain. When abused, prescription drugs may be taken in larger 
amounts or in ways that change the way the drug works in the body and brain, putting the person at 
greater risk for an overdose. For example, when people who abuse OxyContin crush and inhale the 
pills, a dose that normally works over the course of 12 hours hits the central nervous system all at 
once. This effect increases the risk for addiction and overdose.

• Side effects. Prescription drugs are designed to treat a specific illness or condition, but they often 
affect the body in other ways, some of which can be dangerous. These are called side effects. For 
example, OxyContin stops pain, but it also causes constipation and sleepiness. Stimulants, such as 
Adderall, increase a person’s ability to pay attention, but they also raise blood pressure and heart rate, 
making the heart work harder. These side effects can be worse when prescription drugs are not taken 
as prescribed or are abused in combination with other substances—including alcohol, other prescrip-
tion drugs, and even over-the-counter drugs, such as cold medicines. For instance, some people mix 
alcohol and depressants, like Valium, both of which can slow breathing. This combination could stop 
breathing altogether.

How Are Prescription Drugs 
Abused?

People abuse prescription drugs by 
taking medication in a way that is 
not intended, such as:

• Taking someone else’s prescrip-
tion medication. Even when 
someone takes another person’s 
medication for its intended pur-
poses (such as to relieve pain, to 
stay awake, or to fall asleep) it is 
considered abuse.

• Taking a prescription medication in a way other than prescribed. Taking your own prescription in 
a way that it is not meant to be taken is also abuse. This includes taking more of the medication than 
prescribed or changing its form—for example, breaking or crushing a pill or capsule and then snorting 
the powder.
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• Taking a prescription medication to get high. Some types of prescription drugs also can produce 
pleasurable effects or “highs.” Taking the medication only for the purpose of getting high is considered 
prescription drug abuse.

How Does Prescription Drug Abuse Affect Your Brain?

In the brain, neurotransmitters such as dopamine send messages by attaching to receptors on nearby 
cells. The actions of these neurotransmitters and receptors cause the effects from prescription drugs. 
Each class of prescription drugs works a bit differently in the brain:

• Prescription opioid pain medications bind to molecules on cells known as opioid receptors—the same 
receptors that respond to heroin. These receptors are found on nerve cells in many areas of the brain 
and body, especially in brain areas involved in the perception of pain and pleasure.

• Prescription stimulants, such as Ritalin, have similar effects to cocaine, by causing a buildup of dopa-
mine and norepinephrine.

• Prescription depressants make a person feel calm and relaxed in the same manner as the club drugs 
GHB and rohypnol.

What Are the Other Effects of Prescription Drugs?

Prescription drugs can cause dangerous short- and long-term health problems when they are not used 
as directed or when they are taken by someone other than the person they were prescribed for.

• Abusing opioids like oxycodone and codeine can cause you to feel sleepy, sick to your stomach, and 
constipated. At higher doses, opioids can make it hard to breathe properly and can cause overdose 
and death.

• Abusing stimulants like Adderall or Ritalin can make you feel paranoid (feeling like someone is going to 
harm you even though they aren’t). It also can cause your body temperature to get dangerously high 
and make your heart beat too fast. This is especially likely if stimulants are taken in large doses or in 
ways other than swallowing a pill.

• Abusing depressants like barbiturates can cause slurred speech, shallow breathing, sleepiness, dis-
orientation, and lack of coordination. People who abuse depressants regularly and then stop suddenly 
may experience seizures. At higher doses depressants can also cause overdose and death, especially 
when combined with alcohol.

Abusing depressants like barbiturates can cause slurred speech, shallow breathing, sleepiness, disori-
entation, and lack of coordination. People who abuse depressants regularly and then stop suddenly may 
experience seizures.

In addition, abusing over-the-counter drugs that contain DXM can also produce very dangerous effects.

Abuse of any of these types of medications can lead to addiction. And, abusing any type of drug that 
causes changes in your mood, perceptions, and behavior can affect judgment and willingness to take 
risks—putting you at greater risk for HIV and other sexually transmitted diseases (STDs). 
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Prescription drugs can increase risk for health problems when combined with other prescription medica-
tions, over-the-counter medicines, illicit drugs, or alcohol. For example, combining opioids (painkillers) 
with alcohol can make breathing problems worse and can lead to death.

Can You Get Addicted to Prescription Drugs?

Yes, prescription drugs that effect the brain, including opioid painkillers, stimulants, and depressants, 
may cause physical dependence that can turn into addiction.

Dependence happens because the brain and body adapt to having drugs in the system for a while. A 
person may need larger doses of the drug to get the same initial effects. This is known as “tolerance.” 
When drug use is stopped, withdrawal symptoms can occur. Dependence is not the same as addiction, 
but it can contribute to a person developing an addiction. It is one of the many reasons why a person 
should only take (and stop taking) prescription drugs under a doctor's care. 

Carefully following the doctor’s instructions for taking a medication can make it less likely that someone 
will develop dependence or addiction, because the medication is prescribed in amounts and forms that 
are considered appropriate for that person. However, dependence and addiction are still potential risks 
when taking certain types of prescription drugs. These risks should be carefully weighed against the 
benefits of the medication and patients should communicate any issues or concerns to their doctor as 
soon as they arise.

Medications that affect the brain can change the way it works—especially when they are taken over an 
extended period of time or with escalating doses. They can change the reward system, making it harder 
for a person to feel good without the drug and possibly leading to intense cravings, which make it hard 
to stop using. This is no different from what can happen when someone takes illicit drugs—addiction is 
a real possibility. When a person is addicted to a drug, finding and using that drug can begin to feel like 
the most important thing—more important than family, friends, school, sports, or health.

Other kinds of medications that do not act in the brain, such as antibiotics used to treat infections, are 
not addictive.

Can You Die If You Abuse Prescription Drugs?

Yes. More than half of the drug overdose deaths in the United States each year are caused by prescrip-
tion drug abuse. In the last decade, the number of deaths from abuse of prescription drugs has in-
creased dramatically.

In 2001, 9,197 people died from a prescription drug overdose; that number jumped to 25,700 in 2014. 
The trend holds true for young people—close to 800 young people died as a result of a prescription drug 
overdose in 2001. In contrast, more than 2 times that—1,700 young people—died from an overdose 
in 2014. Close to 19,000 of all deaths from abuse of prescription drugs involved opioid painkillers and 
7,900 involved a class of depressants known as benzodiazepines (some deaths include more than one 
type of drug).1

Mixing different types of prescription drugs can be particularly dangerous. For example, benzodiaz-
epines interact with opioids and increase the risk of overdose.

1. Centers for Disease Control and Prevention, National Center for Health Statistics. Underlying Cause of Death 1999-2014 
on CDC WONDER Online Database, released 2015. Available at http://wonder.cdc.gov.
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How Many Teens Abuse Prescription Drugs?

Prescription and over-the-counter drugs are the most commonly abused substances by Americans age 
14 and older, after marijuana and alcohol.

Monitoring the Future Study: Trends in Prevalence of Any Prescription Drug
for 12th Graders; 2012 - 2015 (in percent)*

* Data in brackets indicate statistically significant change from the previous year.

What Should I Do If Someone I Know Needs Help? 

If you or a friend are in crisis and need to speak with someone now, please call National Suicide Preven-
tion Lifeline at 1-800-273-TALK (they don't just talk about suicide—they cover a lot of issues and will 
help put you in touch with someone close by).

If you need information on treatment and where you can find it, you can call Substance Abuse Treatment 
Facility Locator at 1-800-662-HELP or visit www.findtreatment.samhsa.gov.
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Ten Popular Myths About Drugs, 
Addiction, and Recovery

Wednesday, November 10th, 2010

I am constantly amazed at how many drug myths continue to 
survive in our popular culture, often presented as facts. In honor 
of National Drug Facts Week (November 8-12) I want to cite 
some of these troublesome myths and give them the factual 
debunking that they deserve.

Myth #1: If it’s a prescription, it must be safe; you can’t get 
addicted to something your doctor prescribes. Although many 
medications are perfectly safe if taken in the prescribed dosage 
for a short period of time, prolonged use can be dangerous—
and, yes, addictive. Some prescription drugs are especially 

hazardous if the user exceeds the prescribed dosage or takes a combination of drugs.

Myth #2: “Natural” drugs are safer than synthetic ones. Marijuana, mushrooms and other “natural” highs 
still alter brain chemistry and produce dangerous side effects. They aren’t harmless just because they 
grow in the ground.

Myth #3: The heroin era (or the crack crisis, the age of ecstasy, etc.) is over. Drugs don’t just go away. 
Although certain drug trends become more popular and available and then seem to diminish in popular-
ity over time, a drug doesn’t pose a lesser threat to you – or your kids – simply because it is associated 
with the culture of a previous decade.

Myth #4: If you have a high alcohol tolerance, you don’t have a drinking problem. If you feel nothing 
after several drinks, you DO have a problem. A casual drinker wouldn’t be able to finish a couple of six-
packs—and if they did, they’d feel very sick. If you’re drinking this much and feeling fine, you need help.

Myth #5: If you have a stable job and family life, you’re not addicted. You may still have a job or career, 
a loving spouse and kids, and still have a drug or alcohol problem. Just ask any physician in recovery—
many of them practiced for years without anyone recognizing their drug addiction. Holding down a job 
doesn’t mean you’re not addicted—it could mean that you have a tolerant spouse or boss, or you are in 
a career that puts up with excessive drug or alcohol use. Although you may still be treading water, you 
are risking everything, and rock bottom may not be far away.

Myth #6: Drug addiction is a choice. Drug use is a choice, and prolonged use changes your body and 
brain chemistry. When that happens, the user no longer appears to have a choice—this is when use and 
misuse become addiction.
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Myth #7: Detox is all you need. You aren’t addicted after you finish detox. They can just knock you 
out so you can detox while you sleep. Detox is difficult and it’s just the beginning. The new “ultra rapid 
detox” programs can be dangerous and even deadly. Finally, detox is the first step towards recovery, but 
addiction is a chronic illness—like diabetes, asthma or hypertension, it needs to be managed throughout 
the lifespan. There is no cure.

Myth #8: If someone in recovery uses drugs or alcohol again, they’ll be right back where they were when 
they first quit. This can be a self-fulfilling prophecy. If you believe that one drink will throw you back to 
“square one,” then it will. However, it is entirely possible to relapse, realize your mistake, and get right 
back in recovery.

Myth #9: You need to be religious in order to get sober. Sobriety doesn’t require you to believe in God or 
subscribe to any organized religion. It helps, however, if you believe in humanity, family, community, and 
the good aspects of yourself—beliefs that are greater and stronger than your own daily life with drugs.

Myth #10: Addicts are bad people. Addicts aren’t “bad” people trying to get “good,” they’re sick people 
trying to get well. They don’t belong to a particular race or exist only in certain parts of the country. They 
are lawyers, farmers, soldiers, mothers and grandfathers who struggle with drug dependence on a daily 
basis. They are proof that addiction doesn’t discriminate—but, thankfully, neither does recovery.

Deni Carise, Ph.D.

Chief Clinical Officer, Phoenix House
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