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Overview of the Brain in Addiction andOverview of the Brain in Addiction and 
RecoveryRecovery 

¾¾ Review of major features and progression ofReview of major features and progression ofj p gj p g 
addictionaddiction 

¾¾ Discussion of structures of the brain and theDiscussion of structures of the brain and the 
understanding of addiction as a chronic,understanding of addiction as a chronic, 
metabolic disease of the brain and nervousmetabolic disease of the brain and nervous 
systemsystemsystemsystem 

¾¾ Pregnant addicts are in critical need of holisticPregnant addicts are in critical need of holistic
approach to addiction and recoveryapproach to addiction and recovery 

¾¾ Introduction of recovery and how brain functionIntroduction of recovery and how brain function
may improvemay improve 



DRUG ADDICTION IS A COMPLEX ILLNESSDRUG ADDICTION IS A COMPLEX ILLNESS 

www.drugabuse.gov 
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Brain Based Understanding of AddictionBrain Based Understanding of AddictionBrain Based Understanding of AddictionBrain Based Understanding of Addiction 

¾¾ As addiction progresses, changes in brainAs addiction progresses, changes in brain¾¾ As addiction progresses, changes in brainAs addiction progresses, changes in brain 
and neurotransmitter function can be seenand neurotransmitter function can be seen 
and recorded.and recorded. 

¾¾ These changes correlate with behavioralThese changes correlate with behavioral
changes seen as addiction progresseschanges seen as addiction progresses 

¾¾Understanding how the brain is involvedUnderstanding how the brain is involved 
supports recovery from a medical illness,supports recovery from a medical illness, 
lessens stigma, and changes how healthlessens stigma, and changes how health
care providers view addictscare providers view addicts 
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Addiction: A Chronic Illness 

¾ Addiction is a chronic, relapsing brain disease 
characterized b ompulsive drug craving characterized by compulsive drug craving, 
seeking and use that persist even in the face of 
extremely negative consequences.extremely negative consequences. 

¾ Addiction can cause permanent changes in 
brain structure and chemistry. It’s a brainy 
disorder with the requisite characteristics of 
a medical illness. 

¾ Just as with diabetes, hypertension or asthma, 
ongoing disease management is essential 
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Addiction: A Chronic Illness (cont’d) 

¾ Individuals with addiction often require multiple
courses of treatment to stabilize their condition 

¾ Addiction requires a continuum of care for
effective revention intervention andeffective prevention, intervention, treatment and 
recovery support 

¾ When treated as a chronic illness the ¾ When treated as a chronic illness, the 
compliance and relapse rates of substance
dependence are as good or better than for other 
chronic illnesses 

¾ Identifying and intervening with women who are 
using during pregnancy can improve pregnancyusing during pregnancy can improve pregnancy 
outcome and help prevent future affected
pregnancies 
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Major Features of Addiction Correlate withMajor Features of Addiction Correlate with 
i hi hBrain ChangesBrain Changes 

¾¾Obsession/ preoccupation/ distortedObsession/ preoccupation/ distorted¾¾Obsession/ preoccupation/ distortedObsession/ preoccupation/ distorted 
attentionattention 

¾¾Use despite negativeUse despite negative¾¾Use despite negative consequencesUse despite negative consequences 
¾¾DenialDenial 
¾¾ Lack of ControlLack of Control 
¾¾ Tolerance; withdrawalTolerance; withdrawal;;
¾¾Changes in definition planned for DSMChanges in definition planned for DSM--VV 
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Phases of ProgressionPhases of Progression-- learning the moodlearning the mood 
iiswingswing 

¾¾Chemical or behavior adds new dimensionChemical or behavior adds new dimension¾¾Chemical or behavior adds new dimensionChemical or behavior adds new dimension 
to normal range of feelingto normal range of feeling--euphoriaeuphoria 

¾¾User learns that chemical will provideUser learns that chemical will provide¾¾User learns that chemical will provideUser learns that chemical will provide 
temporary mood swingtemporary mood swing 

¾¾User learns to trust that chemical willUser learns to trust that chemical will 
improve moodimprove mood 

¾¾User learns to control degree of moodUser learns to control degree of mood 
swing (more is better)swing (more is better) 
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Progression: Impaired judgment/ DependentProgression: Impaired judgment/ Dependent 
lif llif llifestylelifestyle 

¾¾ Begins to develop periodic loss of control.Begins to develop periodic loss of control.¾¾ Begins to develop periodic loss of control.Begins to develop periodic loss of control. 
Can not always predict outcome/ behaviorCan not always predict outcome/ behavior
with use. New dysphoria.with use. New dysphoria. 

¾¾ Behavior that violates person’s valueBehavior that violates person’s value 
systemsystem 

¾¾Rationalizations arise to hide negativeRationalizations arise to hide negative
feeling and behavior. Loss of insight.feeling and behavior. Loss of insight. 

¾¾ Increasing preoccupation and anticipationIncreasing preoccupation and anticipation
of use despite rare euphoriaof use despite rare euphoria 
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Progression: Seeking the mood swingProgression: Seeking the mood swingProgression: Seeking the mood swingProgression: Seeking the mood swing 

¾¾Negative dimension is introducedNegative dimension is introduced-- lessless¾¾Negative dimension is introducedNegative dimension is introduced lessless 
euphoria is experienced, mood is more ineuphoria is experienced, mood is more in 
normal range despite increasing usenormal range despite increasing usenormal range despite increasing usenormal range despite increasing use 

¾¾ Tolerance is increased.Tolerance is increased. 
¾¾Getting high or intoxicated has increasedGetting high or intoxicated has increased 

importanceimportance 
¾¾ List of priorities begins to changeList of priorities begins to change 



            

    

Progression: Harmful DependencyProgression: Harmful DependencyProgression: Harmful DependencyProgression: Harmful Dependency 

¾¾Uses chemicals to survive and avoidUses chemicals to survive and avoid¾¾Uses chemicals to survive and avoidUses chemicals to survive and avoid 
withdrawalwithdrawal--physical addictionphysical addiction 

¾¾More frequent blackoutsMore frequent blackouts¾¾More frequent blackoutsMore frequent blackouts 
¾¾ Arrested developmentArrested development 
¾¾ Prominent paranoid features andProminent paranoid features and 

dysphoriadysphoria 
¾¾ Sense of helplessness and hopelessnessSense of helplessness and hopelessness 



Have you changed your mind?Have you changed your mind?

   
  

Brain activity changes with long term use ofBrain activity changes with long term use of 
bbsubstancessubstances 

H h d i d?H h d i d? 

Photo courtesy of NIDA. If You Change Your Mind. 
Student magazine. NIH Publication No. 93-3474, 1993. 





www.drugabuse.gov 



Tour of the Brain: GeographyTour of the Brain: Geography 
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Some substances of abuseSome substances of abuseSome substances of abuseSome substances of abuse 

¾¾ CaffeineCaffeine ¾¾ InhalantsInhalants¾¾ CaffeineCaffeine 
¾¾ TobaccoTobacco 
¾¾ AlcoholAlcohol 

¾¾ InhalantsInhalants 
¾¾ SolventsSolvents 
¾¾ NonNon--medical use ofmedical use of¾¾ AlcoholAlcohol 

¾¾ Heroin andHeroin and 
methadonemethadone 

¾¾ NonNon medical use ofmedical use of 
prescription and OTCprescription and OTC 
drugsdrugs methadonemethadone 

¾¾ Cocaine and otherCocaine and other 
stimulantsstimulants 

¾¾ MarijuanaMarijuana 
¾¾ EcstasyEcstasy¾¾ EcstasyEcstasy 
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Alcohol is uniqueAlcohol is uniqueAlcohol is uniqueAlcohol is unique 

¾¾ Alcohol is a toxin that can cause damage to anyAlcohol is a toxin that can cause damage to any¾¾ Alcohol is a toxin that can cause damage to anyAlcohol is a toxin that can cause damage to any 
area of the body. The brain and nervous systemarea of the body. The brain and nervous system 
are particularly vulnerable; the nervous damageare particularly vulnerable; the nervous damage 
affects other organ systemsaffects other organ systems 

¾¾ It affects nearly every neurotransmitter that hasIt affects nearly every neurotransmitter that has 
been studied so far; it also affects cellbeen studied so far; it also affects cell 
membranes.membranes. 

¾¾ It is considered a food, since it has caloric valueIt is considered a food, since it has caloric value 
¾¾ It causes blackoutsIt causes blackouts 
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Effects of Alcohol AbuseEffects of Alcohol AbuseEffects of Alcohol AbuseEffects of Alcohol Abuse 

¾¾ Alcoholism as a chronic diseaseAlcoholism as a chronic disease¾¾ Alcoholism as a chronic diseaseAlcoholism as a chronic disease 
¾¾ Multiple areas of life, people, society, and bodilyMultiple areas of life, people, society, and bodily 

systems affected, including nutritionsystems affected, including nutritiony , gy , g 
¾¾ FAS the most common cause of preventableFAS the most common cause of preventable 

mental retardationmental retardation-- FASD’s multigenerational,FASD’s multigenerational, 
primary and secondary disabilitiesprimary and secondary disabilities 

¾¾ High risk lifestyle and legal issuesHigh risk lifestyle and legal issues 
¾¾ Billions of dollars yearly in treatment andBillions of dollars yearly in treatment and 

consequencesconsequences 



Chronic Alcohol Use Affects Progress inChronic Alcohol Use Affects Progress in 
RecoveryRecoveryRecoveryRecovery 
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Effects of alcohol use: alcohol crossesEffects of alcohol use: alcohol crosses 
the placentathe placentathe placentathe placenta 

•• Alcohol diffuses from theAlcohol diffuses from the 
mother to the fetus.mother to the fetus. 

¾¾ Blood alcoholBlood alcohol 
concentrations (BAC)concentrations (BAC) 
are approximatelyare approximately
equivalent.equivalent. 

¾¾ The fetal liver cannotThe fetal liver cannot 
metabolize lcoholmetabolize lcoholmetabolize alcoholmetabolize alcohol 
efficiently. The fetus willefficiently. The fetus will
be exposed to thebe exposed to the 
alcohol for a longer timealcohol for a longer timealcohol for a longer time.alcohol for a longer time. 

¾¾ Results can be FASDs,Results can be FASDs,
ARBDs, higher risk ofARBDs, higher risk of 
miscarriagemiscarriagemiscarriagemiscarriage 
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Addiction and the fetal brainAddiction and the fetal brainAddiction and the fetal brainAddiction and the fetal brain 

¾¾ Brain developsBrain developspp
throughout pregnancythroughout pregnancy 

¾¾ Brain structure,Brain structure, 
pathways andpathways and 
communication cancommunication can 
all be affected byall be affected byall be affected byall be affected by 
alcohol exposurealcohol exposure
during gestationduring gestation 

¾¾ Diverse effects withDiverse effects with 
other substancesother substances 



    

  

    

  

Fetal Development Factors InfluenceFetal Development Factors Influence 
Addi i i kAddi i i kAddiction RiskAddiction Risk 

¾¾ Olfactory/ TasteOlfactory/ Taste¾¾ Olfactory/ TasteOlfactory/ Taste 
Sensitization,Sensitization, 

¾¾ CNS effectsCNS effects¾¾ CNS effectsCNS effects 
¾¾ HPA effects andHPA effects and 

stress managementstress managementstress managementstress management 
¾¾ Genetic andGenetic and 

epigenetic riskepigenetic riskepigenetic riskepigenetic risk 



Cultural and media biasCultural and media bias-- Other SubstancesOther SubstancesCultural and media biasCultural and media bias Other SubstancesOther Substances 
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Your Brain on DrugsYour Brain on Drugs 

1-2 Min 3-4 5-6 

6-7 7-8 8-9 

9-10 10-20 20-30 

Photo courtesy of Nora Volkow, Ph.D. Mapping cocaine binding 
sites in human and baboon brain in vivo. Fowler JS, Volkow ND, 
Wolf AP, Dewey SL, Schlyer DJ, Macgregor RIR, Hitzemann R, 
Logan J, Bendreim B, Gatley ST. et al. Synapse 1989;4(4):371 377. 



        
        

 

Your Brain After DrugsYour Brain After Drugs 

Normal 

Cocaine Abuser (10 days) 

Cocaine Abuser (100 days) 

Photo courtesy of Nora Volkow, Ph.D. Volkow ND, Hitzemann R, Wang C-I, Fowler IS, Wolf AP, Dewey SL. Long-term frontal brain metabolic changes in cocaine 
abusers. Synapse 11:184-190, 1992; Volkow ND, Fowler JS, Wang G-J, Hitzemann R, Logan J, Schlyer D, Dewey 5, Wolf AP. Decreased dopamine D2 receptor 
availability is associated with reduced frontal metabolism in cocaine abusers. Synapse 14:169-177, 1993. 





Effects of MethamphetamineEffects of Methamphetamine 



 MethamphetamineMethamphetamine-- slowslow 
recoveryrecovery 
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Legal substances used during pregnancyLegal substances used during pregnancyLegal substances used during pregnancyLegal substances used during pregnancy 

¾¾ Prescription medicinesPrescription medicines¾¾ Prescription medicinesPrescription medicines 
¾¾ Prescribed MethadonePrescribed Methadone 
¾¾ BuprenorphineBuprenorphine 
¾¾ TobaccoTobacco 
¾¾CaffeineCaffeine--stimulant effect in large dosesstimulant effect in large doses 
¾¾ AlcoholAlcohol-- FAS/ FASDs ARBD miscarriageFAS/ FASDs ARBD miscarriage¾¾ AlcoholAlcohol FAS/ FASDs, ARBD, miscarriageFAS/ FASDs, ARBD, miscarriage 

SIDSSIDS 



BenzodiazepinesBenzodiazepines 
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Recovery: A Progressive SolutionRecovery: A Progressive SolutionRecovery: A Progressive SolutionRecovery: A Progressive Solution 

¾¾ Abstaining from alcohol and drugs and engagingAbstaining from alcohol and drugs and engaging¾¾ Abstaining from alcohol and drugs and engagingAbstaining from alcohol and drugs and engaging 
in a lifein a life--loving, creative processloving, creative process 

¾¾ Separating from people , places and things thatSeparating from people , places and things that¾¾ Separating from people , places and things thatSeparating from people , places and things that 
promote the use of alcohol and drugspromote the use of alcohol and drugs 

¾¾ Stopping selfStopping self--defeating behaviors that preventdefeating behaviors that prevent
awareness of painful feeling and irrationalawareness of painful feeling and irrational
thoughtsthoughts 

¾¾ Learning how to feeling and emotionsLearning how to feeling and emotions¾¾ Learning how to manage feeling and emotionsLearning how to manage feeling and emotions 
without resorting to compulsive behavior or use ofwithout resorting to compulsive behavior or use of
alcohol and drugsalcohol and drugs 
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Stages of recoveryStages of recoveryStages of recoveryStages of recovery 
•• Treatment and recovery can begin at any pointTreatment and recovery can begin at any pointy g y py g y p 

along the progression of addiction.along the progression of addiction. 
•• The earlier the patient is identified and treated,The earlier the patient is identified and treated, 

the fewer brain changes to reverse.the fewer brain changes to reverse. 
•• The brain changes with recovery are not as wellThe brain changes with recovery are not as well

studied as the brain changes withstudied as the brain changes withstudied as the brain changes withstudied as the brain changes with 
•• Clinical descriptionsClinical descriptions-- withdrawal/ detox;withdrawal/ detox;

honeymoon; the wall; adjustment; resolutionhoneymoon; the wall; adjustment; resolutiony ; ; adjust t;y ; ; adjust t; 
(Rawson et.al.1991)(Rawson et.al.1991)--originally for cocaineoriginally for cocaine 
http://www.addictioninfo.org/http://www.addictioninfo.org/ 



Brain changes in recoveryBrain changes in recovery 


