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Functional Magnetic Resonance Functional Magnetic Resonance 
Imaging (Imaging (fMRIfMRI))

Addiction is a Addiction is a 
chronic, relapsing chronic, relapsing 
brain disease that is brain disease that is 
characterized by characterized by 
compulsive drug compulsive drug 
seeking and use, seeking and use, 
despite harmful despite harmful 
consequencesconsequences

NIDA, 2008
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Motivating Behavior ChangeMotivating Behavior Change

So, what can we do about it?So, what can we do about it?
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BackgroundBackground

What is health behavior?What is health behavior?
Behavior that significantly contributes to our Behavior that significantly contributes to our 
present or future physical and mental healthpresent or future physical and mental health

Examples:Examples:
Choosing healthy foodsChoosing healthy foods
Abstaining from tobacco, alcohol, & drugsAbstaining from tobacco, alcohol, & drugs
Exercising regularlyExercising regularly
Using seatbeltsUsing seatbelts
Following traffic regulationsFollowing traffic regulations
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Obesity Trends* Among U.S. AdultsObesity Trends* Among U.S. Adults
BRFSS, 1985BRFSS, 1985

No Data         <10%           10%–14%

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” person)
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Obesity Trends* Among U.S. AdultsObesity Trends* Among U.S. Adults
BRFSS, 1986BRFSS, 1986

No Data         <10%           10%–14%

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” person)
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Obesity Trends* Among U.S. AdultsObesity Trends* Among U.S. Adults
BRFSS, 1987BRFSS, 1987

No Data         <10%           10%–14%

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” person)
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Obesity Trends* Among U.S. AdultsObesity Trends* Among U.S. Adults
BRFSS, 1988BRFSS, 1988

No Data         <10%           10%–14%

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” person)
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Obesity Trends* Among U.S. AdultsObesity Trends* Among U.S. Adults
BRFSS, 1989BRFSS, 1989

No Data         <10%           10%–14%

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” person)
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Obesity Trends* Among U.S. AdultsObesity Trends* Among U.S. Adults
BRFSS, 1990BRFSS, 1990

No Data         <10%           10%–14%

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” person)
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Obesity Trends* Among U.S. AdultsObesity Trends* Among U.S. Adults
BRFSS, 1991BRFSS, 1991

No Data         <10%           10%–14% 15%–19%

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” person)
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Obesity Trends* Among U.S. AdultsObesity Trends* Among U.S. Adults
BRFSS, 1992BRFSS, 1992

No Data         <10%           10%–14% 15%–19%

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” person)
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Obesity Trends* Among U.S. AdultsObesity Trends* Among U.S. Adults
BRFSS, 1993BRFSS, 1993

No Data         <10%           10%–14% 15%–19%

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” person)
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Obesity Trends* Among U.S. AdultsObesity Trends* Among U.S. Adults
BRFSS, 1994BRFSS, 1994

No Data         <10%           10%–14% 15%–19%

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” person)
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Obesity Trends* Among U.S. AdultsObesity Trends* Among U.S. Adults
BRFSS, 1995BRFSS, 1995

No Data         <10%           10%–14% 15%–19%

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” person)
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Obesity Trends* Among U.S. AdultsObesity Trends* Among U.S. Adults
BRFSS, 1996BRFSS, 1996

No Data         <10%           10%–14% 15%–19%

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” person)
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Obesity Trends* Among U.S. AdultsObesity Trends* Among U.S. Adults
BRFSS, 1997BRFSS, 1997

No Data         <10%           10%–14% 15%–19%          ≥20

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” person)
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Obesity Trends* Among U.S. AdultsObesity Trends* Among U.S. Adults
BRFSS, 1998BRFSS, 1998

No Data         <10%           10%–14% 15%–19%          ≥20

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” person)



July, 2008July, 2008

Obesity Trends* Among U.S. AdultsObesity Trends* Among U.S. Adults
BRFSS, 1999BRFSS, 1999

No Data         <10%           10%–14% 15%–19%          ≥20

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” person)
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Obesity Trends* Among U.S. AdultsObesity Trends* Among U.S. Adults
BRFSS, 2000BRFSS, 2000

No Data         <10%           10%–14% 15%–19%          ≥20

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” person)
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Obesity Trends* Among U.S. AdultsObesity Trends* Among U.S. Adults
BRFSS, 2001BRFSS, 2001

No Data         <10%           10%–14% 15%–19%          20%–24%            ≥25%

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” person)
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(*BMI ≥30, or ~ 30 lbs overweight for 5’4” person)

No Data         <10%           10%–14% 15%–19%          20%–24%            ≥25%

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” person)

Obesity Trends* Among U.S. Adults
BRFSS, 2002BRFSS, 2002
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Obesity Trends* Among U.S. AdultsObesity Trends* Among U.S. Adults
BRFSS, 2003BRFSS, 2003

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” person)

No Data         <10%            10%–14% 15%–19%             20%–24%           ≥25%
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Obesity Trends* Among U.S. AdultsObesity Trends* Among U.S. Adults
BRFSS, 2004BRFSS, 2004

No Data         <10%       10%–14%      15%–19%          20%–24%       ≥25%

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” person)
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Obesity Trends* Among U.S. AdultsObesity Trends* Among U.S. Adults
BRFSS, 2005BRFSS, 2005

(*BMI ≥30, or ~ 30 lbs. overweight for 5’ 4” person)

No Data          <10%           10%–14% 15%–19%           20%–24%          25%–29%           ≥30%
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Obesity Trends* Among U.S. AdultsObesity Trends* Among U.S. Adults
BRFSS, 2006BRFSS, 2006

(*BMI ≥30, or ~ 30 lbs. overweight for 5’ 4” person)

No Data          <10%           10%–14% 15%–19%           20%–24%          25%–29%           ≥30%
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1998

2006

Obesity Trends* Among U.S. AdultsObesity Trends* Among U.S. Adults
BRFSS,BRFSS, 1990, 1998, 20061990, 1998, 2006

(*BMI ≥30, or about 30 lbs. overweight for 5’4” person)

1990

No Data          <10%           10%–14% 15%–19%           20%–24%          25%–29%           ≥30%
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Citations
Behavioral Risk Factor Surveillance System

CitationsCitations
Behavioral Risk Factor Surveillance SystemBehavioral Risk Factor Surveillance System

Source: BRFSS, CDC.
Source: Mokdad A H, et al. JAMA 1999;282:16.
Source: Mokdad A H, et al. JAMA 2001;286:10.
Source: Mokdad A H, et al. JAMA 2003;289:1.

Source: BRFSS, CDC.Source: BRFSS, CDC.
Source: Source: MokdadMokdad A H, et al. JAMA 1999;282:16.A H, et al. JAMA 1999;282:16.
Source: Source: MokdadMokdad A H, et al. JAMA 2001;286:10.A H, et al. JAMA 2001;286:10.
Source: Source: MokdadMokdad A H, et al. JAMA 2003;289:1A H, et al. JAMA 2003;289:1..

http://www.cdc.gov/nccdphp/dnpa/obesity/trend/maps/
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A similar process is taking place in many A similar process is taking place in many 
developed and developing countriesdeveloped and developing countries
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Why is that happening?Why is that happening?
Complex interactions of factorsComplex interactions of factors

•• Genetics/BiologyGenetics/Biology
•• Family/Personal HistoryFamily/Personal History
•• Economic FactorsEconomic Factors
•• Physical/Social EnvironmentPhysical/Social Environment
•• CommunicationsCommunications
•• PsychologicalPsychological
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Drug use and dependence are similarly Drug use and dependence are similarly 
complex problemscomplex problems
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Behavior is a function of:Behavior is a function of:
Genetic MakeupGenetic Makeup

SexSex
RaceRace
PredispositionsPredispositions

PersonalityPersonality
IntelligenceIntelligence
ImpulsivenessImpulsiveness
History of Mental History of Mental 
DisordersDisorders

Individual HistoryIndividual History
AgeAge
Family (Parents, Child Family (Parents, Child 
Abuse, Neglect)Abuse, Neglect)
Economic StatusEconomic Status
EducationEducation
Crime (Incarceration)Crime (Incarceration)

Current EnvironmentCurrent Environment
EconomyEconomy
EmploymentEmployment
Friends & Family, Friends & Family, 
NeighborhoodNeighborhood
LegalLegal

Physiological StatesPhysiological States
Medical StatusMedical Status
Drug DependenceDrug Dependence

Behavioral FactorsBehavioral Factors
SelfSelf--Control SkillsControl Skills
Social SkillsSocial Skills
SelfSelf--EsteemEsteem
Motivation to ChangeMotivation to Change
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Obesity and Drug AbuseObesity and Drug Abuse

1.1. Both have important behavioral componentsBoth have important behavioral components
2.2. Both are characterized by the compulsive Both are characterized by the compulsive 

consumption of substancesconsumption of substances
3.3. Consuming those substances has immediate Consuming those substances has immediate 

pleasurable consequencespleasurable consequences
4.4. Consuming those substances has immediate Consuming those substances has immediate 

imperceptible negative consequences which imperceptible negative consequences which 
mediate negative health & psychological mediate negative health & psychological 
consequences in the futureconsequences in the future
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Obesity and Drug UseObesity and Drug Use

5.5. The behaviors involved are very resistant to The behaviors involved are very resistant to 
changechange

6.6. When behaviors change there is a high risk of When behaviors change there is a high risk of 
lapse and relapselapse and relapse

7.7. Both conditions are frequently associated with Both conditions are frequently associated with 
psychological problems related to low selfpsychological problems related to low self--
esteem and low selfesteem and low self--efficacyefficacy
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Some factors cannot be changed:Some factors cannot be changed:
Genetic BackgroundGenetic Background

SexSex
RaceRace
Predispositions (Addiction, Health/Mental Health)Predispositions (Addiction, Health/Mental Health)

PersonalityPersonality
IntelligenceIntelligence
ImpulsivenessImpulsiveness
History of Mental DisordersHistory of Mental Disorders

Individual HistoryIndividual History
AgeAge
Economic StatusEconomic Status
EducationEducation
Family (Parents, Child Abuse, Neglect)Family (Parents, Child Abuse, Neglect)
Crime (Incarceration)Crime (Incarceration)
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But some can be changed:But some can be changed:
Current EnvironmentCurrent Environment

Economic StatusEconomic Status
Employment StatusEmployment Status
Relations with Friends & FamilyRelations with Friends & Family
Legal StatusLegal Status

Physiological StatesPhysiological States
Medical/Mental Health StatusMedical/Mental Health Status
Drug DependenceDrug Dependence

Behavioral FactorsBehavioral Factors
SelfSelf--Control SkillsControl Skills
Social SkillsSocial Skills
SelfSelf--EsteemEsteem
Motivation to ChangeMotivation to Change
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Drug Abuse is MultidimensionalDrug Abuse is Multidimensional

MoralMoral
LegalLegal
EconomicEconomic
EpidemiologicEpidemiologic
HealthHealth
BehavioralBehavioral
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Drug Abuse is MultidimensionalDrug Abuse is Multidimensional

MoralMoral
LegalLegal
ReligiousReligious
EconomicEconomic
EpidemiologicEpidemiologic
HealthHealth
Behavioral FrameworkBehavioral Framework
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Approaches to Behavior ChangeApproaches to Behavior Change

PharmacotherapyPharmacotherapy
PsychoPsycho--SocialSocial

Cognitive RestructuringCognitive Restructuring
•• Motivational InterviewingMotivational Interviewing
•• Positive psychologyPositive psychology

BehavioralBehavioral
•• Community ReinforcementCommunity Reinforcement
•• Contingency ManagementContingency Management

CognitiveCognitive--BehavioralBehavioral
•• MatrixMatrix

1212--StepStep
OtherOther
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Approaches to Behavior ChangeApproaches to Behavior Change

PharmacotherapyPharmacotherapy
PsychoPsycho--SocialSocial

CognitiveCognitive
•• Motivational InterviewingMotivational Interviewing
•• Positive psychologyPositive psychology

BehavioralBehavioral
•• Community ReinforcementCommunity Reinforcement
•• Contingency ManagementContingency Management

CognitiveCognitive--BehavioralBehavioral
•• MatrixMatrix

1212--StepStep
OtherOther
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We focus on drug use as a behavioral We focus on drug use as a behavioral 
phenomenonphenomenon
Drug abuse comprises a large number of Drug abuse comprises a large number of 
learned behaviorslearned behaviors
Learning involves the appearance of new Learning involves the appearance of new 
behaviors as well as the reduction or behaviors as well as the reduction or 
elimination of behaviorselimination of behaviors
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http://www.writingcave.com/graphics/exorcist.jpg
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Learning MechanismsLearning Mechanisms

Respondent or Classical ConditioningRespondent or Classical Conditioning
PavlovPavlov
Events in the environment acquire new Events in the environment acquire new 
functionsfunctions
•• Bell  Bell  SalivationSalivation
•• Images Images FearFear
•• Faces Faces JoyJoy
•• Words Words SensationsSensations

Drug craving is classically conditionedDrug craving is classically conditioned
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Learning MechanismsLearning Mechanisms

Operant ConditioningOperant Conditioning

http://www.scottsdalecc.edu/ricker/psy101/readings/section_3/images/skinner_box.jpg

http://www.messybeast.com/intelligence.htm
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Learning MechanismsLearning Mechanisms

Operant ConditioningOperant Conditioning
Thorndike, SkinnerThorndike, Skinner
The consequences of our behavior affect its The consequences of our behavior affect its 
future occurrencefuture occurrence
Reinforcement  Reinforcement  ------ PunishmentPunishment
Most human behavior is operant behaviorMost human behavior is operant behavior
Eating and using drugs are operant behaviorsEating and using drugs are operant behaviors
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Learning MechanismsLearning Mechanisms

Social LearningSocial Learning

http://www.holah.karoo.net/bobo2.JPG
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Learning MechanismsLearning Mechanisms

Social LearningSocial Learning
BanduraBandura
We learn by imitationWe learn by imitation
Models show both the behavior and its consequencesModels show both the behavior and its consequences
Social behaviorSocial behavior

•• Sex RolesSex Roles
•• PlayingPlaying
•• AttitudesAttitudes
•• ValuesValues
•• BeliefsBeliefs
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Learning MechanismsLearning Mechanisms

Cognitive LearningCognitive Learning
PremackPremack, , SidmanSidman
We learn symbols by semantic associationWe learn symbols by semantic association
A=B, B=C, then A=CA=B, B=C, then A=C
•• Conditional discriminationConditional discrimination
•• InferenceInference
•• Hypothesis deductionHypothesis deduction
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Learning MechanismsLearning Mechanisms

All four known learning mechanisms All four known learning mechanisms 
participate in most human behaviorparticipate in most human behavior
We can focus on specific mechanisms or We can focus on specific mechanisms or 
characteristics of the target behaviorscharacteristics of the target behaviors
Learning is a constantly ongoing processLearning is a constantly ongoing process
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Drug Use as BehaviorDrug Use as Behavior

Drug taking, drug seeking, drug buying/selling, Drug taking, drug seeking, drug buying/selling, 
are are operantoperant behaviorsbehaviors
Operant behaviors are strongly influenced by Operant behaviors are strongly influenced by 
their consequencestheir consequences
Reward not only feels good, but it strengthens Reward not only feels good, but it strengthens 
neural connections that make learning possibleneural connections that make learning possible
What is the evolutionary advantage to having What is the evolutionary advantage to having 
reward mechanisms?reward mechanisms?
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Drug Use as BehaviorDrug Use as Behavior

Drugs have reinforcing Drugs have reinforcing 
effectseffects

If given the opportunity, If given the opportunity, 
laboratory animals would laboratory animals would 
selfself--administer many of the administer many of the 
drugs used by humans drugs used by humans 
(Schuster & collaborators (Schuster & collaborators 
1960s) 1960s) 
These studies proved that These studies proved that 
drugs act as drugs act as reinforcersreinforcers, just , just 
like food, water and sex like food, water and sex 

http://www.flyfishingdevon.co.uk/salmon/year3/psy337DrugAddiction/ratselfadministration.gif
http://www.nida.nih.gov/NIDA_notes/NNVol19N3/Rat.jpg

http://www.flyfishingdevon.co.uk/salmon/year3/psy337DrugAddiction/ratselfadministration.gif
http://www.nida.nih.gov/NIDA_notes/NNVol19N3/Rat.jpg
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••The brain has specialized The brain has specialized 
pathways that mediate reward pathways that mediate reward 
and motivationand motivation
•• Direct electrical stimulation Direct electrical stimulation 
of the medial forebrain bundle of the medial forebrain bundle 
(MFB) produces intensely (MFB) produces intensely 
rewarding effectsrewarding effects
•• Psychomotor stimulants and Psychomotor stimulants and 
opiates can also activate this opiates can also activate this 
reward system by their reward system by their 
pharmacological actions in pharmacological actions in 
the nucleus the nucleus accumbensaccumbens and and 
ventral ventral tegmentaltegmental area, area, 
respectively.respectively.

http://www.addictionscience.net/ASNbiological.htm
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Drug Use as BehaviorDrug Use as Behavior
Studies by Studies by AignerAigner
and and BalsterBalster (1978) (1978) 
showed that when showed that when 
rhesus monkeys are rhesus monkeys are 
given the choice given the choice 
between food and between food and 
cocaine, they tend to cocaine, they tend to 
choose cocaine choose cocaine 
almost exclusively, almost exclusively, 
resulting in weight resulting in weight 
loss and increased loss and increased 
toxicitytoxicity
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Drug Use as BehaviorDrug Use as Behavior

If drugs can be such powerful If drugs can be such powerful reinforcersreinforcers as to as to 
compete with food in a hungry animal, what can compete with food in a hungry animal, what can 
possibly be done to change drugpossibly be done to change drug--taking taking 
behavior?behavior?
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Drug Use as BehaviorDrug Use as Behavior

Nader and Nader and WoolvertonWoolverton (1991) showed in a (1991) showed in a 
similar choice model that increasing the similar choice model that increasing the 
magnitude of food, a nonmagnitude of food, a non--drug drug reinforcerreinforcer, , 
decreases cocaine selfdecreases cocaine self--administrationadministration

http://www.gmu.edu/depts/psychology/GMUBio/research/research_boxes.jpg

http://www.gmu.edu/depts/psychology/GMUBio/research/research_boxes.jpg
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Drug Use as BehaviorDrug Use as Behavior

When the amount of food available as the When the amount of food available as the 
alternative to drug was held constant while the alternative to drug was held constant while the 
dose of cocaine was varied, the frequency of dose of cocaine was varied, the frequency of 
drug choices and total drug intake increased in a drug choices and total drug intake increased in a 
dosedose--related fashionrelated fashion
When the amount of food available was When the amount of food available was 
increased while the dose of cocaine was held increased while the dose of cocaine was held 
constant, the frequency of drug choices and total constant, the frequency of drug choices and total 
drug intake decreased (Nader and drug intake decreased (Nader and WoolvertonWoolverton
(1991)(1991)
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Drug Use as BehaviorDrug Use as Behavior
In other words, the reinforcing value of drugs is In other words, the reinforcing value of drugs is 
relative to the availability and magnitude of relative to the availability and magnitude of 
alternative alternative reinforcersreinforcers
These results helped explain why not everyone These results helped explain why not everyone 
who tries drugs becomes a compulsive drug who tries drugs becomes a compulsive drug 
useruser
Alternative Alternative reinforcersreinforcers are food, water, sex for are food, water, sex for 
ratsrats
Food, water, sex, family, friends, job, money, Food, water, sex, family, friends, job, money, 
spirituality, and many others for humansspirituality, and many others for humans
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Implications for TherapyImplications for Therapy

Drug use is affected by the relative value of Drug use is affected by the relative value of 
its consequences,its consequences,

if we can modify the relative value of drugsif we can modify the relative value of drugs
then, we can change drug usethen, we can change drug use

How do we do that?How do we do that?
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Approaches to Behavior ChangeApproaches to Behavior Change

PharmacotherapyPharmacotherapy
PsychoPsycho--SocialSocial

Cognitive RestructuringCognitive Restructuring
•• Motivational InterviewingMotivational Interviewing
•• Positive psychologyPositive psychology

BehavioralBehavioral
•• Community ReinforcementCommunity Reinforcement
•• Contingency ManagementContingency Management

CognitiveCognitive--BehavioralBehavioral
•• MatrixMatrix

1212--StepStep
OtherOther



July, 2008July, 2008

Drug Use as BehaviorDrug Use as Behavior
In 1965 In 1965 StitzerStitzer and other clinical investigators and other clinical investigators 
showed that if methadone maintenance takeshowed that if methadone maintenance take--
home doses were made available on condition home doses were made available on condition 
that patients showed drugthat patients showed drug--free urine samples, free urine samples, 
the level of drug abstinence significantly the level of drug abstinence significantly 
increasedincreased
They demonstrated that takeThey demonstrated that take--home methadone home methadone 
doses had important behavioral effects above doses had important behavioral effects above 
those of an those of an opioidopioid agonist; they could be agonist; they could be 
effectively used to motivate abstinence from effectively used to motivate abstinence from 
many drugs in MMT patients many drugs in MMT patients 
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Contingency ManagementContingency Management

Since then, takeSince then, take--home methadone doses have home methadone doses have 
been used effectively as been used effectively as reinforcersreinforcers to:to:

Reduce Reduce opioidopioid useuse
Reduce cocaine useReduce cocaine use
Reduce alcohol useReduce alcohol use
Reduce benzodiazepine useReduce benzodiazepine use
Increase attendance to counselingIncrease attendance to counseling
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Drug Use as BehaviorDrug Use as Behavior

In general, these results are consistent with the In general, these results are consistent with the 
hypothesis that drug use by humans can be hypothesis that drug use by humans can be 
decreased by programming alternative positive decreased by programming alternative positive 
reinforcersreinforcers for clinically desirable behaviorfor clinically desirable behavior
And that is the general strategy used in And that is the general strategy used in 
Contingency Management Programs (CMP)Contingency Management Programs (CMP)
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Drug Use as BehaviorDrug Use as Behavior

Contingency Management Programs (CMP) Contingency Management Programs (CMP) 
facilitate behavior change by arranging facilitate behavior change by arranging 
alternative positive alternative positive reinforcersreinforcers for for 
desirable behaviorsdesirable behaviors
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Drug Use as BehaviorDrug Use as Behavior

Contingency Management Programs (CMP) have Contingency Management Programs (CMP) have 
been effectively used tobeen effectively used to

1.1. Increase retention in treatmentIncrease retention in treatment
2.2. Reduce drug useReduce drug use

In addition, CM can be used to change other In addition, CM can be used to change other 
important behaviors such as family relations, important behaviors such as family relations, 
employment status, compliance with employment status, compliance with 
medications, psychiatric symptoms, and othersmedications, psychiatric symptoms, and others
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Contingency ManagementContingency Management

CMPsCMPs have three basic elements:have three basic elements:
1.1. The The behavior(sbehavior(s) to be changed) to be changed
2.2. The alternative The alternative reinforcer(sreinforcer(s))
3.3. The The ““contingencies of reinforcementcontingencies of reinforcement””

or rules by which or rules by which reinforcersreinforcers will be will be 
availableavailable
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Contingency ManagementContingency Management

Target behaviorsTarget behaviors must be clearly specified and must be clearly specified and 
subject to objective verificationsubject to objective verification

Biochemical monitoringBiochemical monitoring
Behavior tracesBehavior traces
Record keepingRecord keeping

ReinforcersReinforcers should be selected functionallyshould be selected functionally
ContingenciesContingencies should be clear and address should be clear and address 
both the occurrence and nonboth the occurrence and non--occurrence of the occurrence of the 
target target behavior(sbehavior(s))
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Contingency ManagementContingency Management

The contingencies should be based on The contingencies should be based on 
behavior principlesbehavior principles
General Guidelines:General Guidelines:

Behavioral ContractingBehavioral Contracting
Behavior FrequencyBehavior Frequency
Successive ApproximationsSuccessive Approximations
Differential Reinforcement Differential Reinforcement 
Reinforcement MagnitudeReinforcement Magnitude
Immediacy of ConsequencesImmediacy of Consequences
Consistency of ConsequencesConsistency of Consequences
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General GuidelinesGeneral Guidelines
Behavioral ContractingBehavioral Contracting

Essential to CMPEssential to CMP
Behavior Contracts specify the target Behavior Contracts specify the target 
behaviors, behaviors, reinforcersreinforcers and contingencies, as and contingencies, as 
well as the times, places, persons, and well as the times, places, persons, and 
verification methods involvedverification methods involved
Behavior Contracts should be clearly written Behavior Contracts should be clearly written 
and signed by both partiesand signed by both parties
Can apply to individuals or groupsCan apply to individuals or groups
Can be very helpful to therapistsCan be very helpful to therapists
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General GuidelinesGeneral Guidelines

Behavior FrequencyBehavior Frequency
The baseline frequency of a target behavior The baseline frequency of a target behavior 
must allow for changemust allow for change
Beware of floor and ceiling effectsBeware of floor and ceiling effects
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General GuidelinesGeneral Guidelines

Successive ApproximationsSuccessive Approximations
Use when the behavior doesnUse when the behavior doesn’’t exist or has t exist or has 
very low frequencyvery low frequency
Break behavior into smaller componentsBreak behavior into smaller components
Reinforce occurrence of earliest componentReinforce occurrence of earliest component
Gradually increase the requirement for Gradually increase the requirement for 
reinforcement until the desired behavior reinforcement until the desired behavior 
occurs regularlyoccurs regularly



July, 2008July, 2008

General GuidelinesGeneral Guidelines

Differential Reinforcement Differential Reinforcement 
Specify different consequences for the Specify different consequences for the 
occurrence and nonoccurrence and non--occurrence of the occurrence of the 
desired behaviordesired behavior
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General GuidelinesGeneral Guidelines

Reinforcement MagnitudeReinforcement Magnitude
In many cases the reinforcing effect is In many cases the reinforcing effect is 
proportional to the proportional to the reinforcerreinforcer’’ss magnitudemagnitude
Use increasing magnitude to reinforce more Use increasing magnitude to reinforce more 
complex behaviorcomplex behavior
Use decreasing magnitude or magnitude Use decreasing magnitude or magnitude 
reset as consequence for lapses or nonreset as consequence for lapses or non--
occurrenceoccurrence
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General GuidelinesGeneral Guidelines

Immediacy of ConsequencesImmediacy of Consequences
All consequences should be given as All consequences should be given as 
promptly after the behavior as possiblepromptly after the behavior as possible
If it is not possible to provide immediate If it is not possible to provide immediate 
consequences, try using tokens or IOUs to consequences, try using tokens or IOUs to 
mediate the timemediate the time



July, 2008July, 2008

General GuidelinesGeneral Guidelines

Consistency of ConsequencesConsistency of Consequences
Above all, consistency in implementing the Above all, consistency in implementing the 
contingencies as specified in the behavior contingencies as specified in the behavior 
contract is essentialcontract is essential
Do not fail to provide consequences as Do not fail to provide consequences as 
specified in the contractspecified in the contract
In general, do not include in the contract any In general, do not include in the contract any 
clause that cannot be consistently enforcedclause that cannot be consistently enforced



July, 2008July, 2008

Target BehaviorsTarget Behaviors

Abstinence from DrugsAbstinence from Drugs
Random ScreeningRandom Screening
•• Days & NumberDays & Number

Observed Urine CollectionObserved Urine Collection
Lab Analysis vs. KitLab Analysis vs. Kit
Drugs TestedDrugs Tested

Attendance to Therapy SessionsAttendance to Therapy Sessions
ParticipationParticipation
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Target BehaviorsTarget Behaviors

Robles, Silverman, Preston et al., 2000Robles, Silverman, Preston et al., 2000
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Target BehaviorsTarget Behaviors

Medication ComplianceMedication Compliance
TBTB
HIVHIV
PsychiatricPsychiatric
Methadone, Methadone, BuprenorphineBuprenorphine, , DisulfiramDisulfiram, , NaltrexoneNaltrexone, , 
BupropionBupropion

VerificationVerification
Medication recallMedication recall
Urine/Blood/Hair testsUrine/Blood/Hair tests
Pill countsPill counts
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Target BehaviorsTarget Behaviors

Compliance with Clinic RegulationsCompliance with Clinic Regulations
Attendance/TimelinessAttendance/Timeliness
LanguageLanguage
DemeanorDemeanor
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Target BehaviorsTarget Behaviors

Appropriate Social BehaviorAppropriate Social Behavior
Positive Family/Friend InteractionsPositive Family/Friend Interactions
Attendance to AA MeetingsAttendance to AA Meetings
Attendance to ChurchAttendance to Church
Attendance to Job Skills TrainingAttendance to Job Skills Training
Finding/Keeping a JobFinding/Keeping a Job
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Possible Possible ReinforcersReinforcers

Clinic PrivilegesClinic Privileges
TakeTake--home doseshome doses
Parking preferencesParking preferences
Clinic/Dosing/Meeting hoursClinic/Dosing/Meeting hours
Excused absencesExcused absences
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Possible Possible ReinforcersReinforcers

CashCash
Discounts/RebatesDiscounts/Rebates

Robles, Silverman, Preston et al., 2000Robles, Silverman, Preston et al., 2000
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Possible Possible ReinforcersReinforcers

VouchersVouchers
Exchangeable for goods & servicesExchangeable for goods & services
Increasing valueIncreasing value
Reset in valueReset in value
Exchange proceduresExchange procedures
Cost of programCost of program
Possible financing optionsPossible financing options

•• Grants/ DonationsGrants/ Donations
•• Sheltered employmentSheltered employment
•• Employer supportEmployer support



July, 2008July, 2008 Silverman, Robles, Silverman, Robles, MudricMudric et al., 2004et al., 2004
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Robles, et al., 2005Robles, et al., 2005
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Possible Possible ReinforcersReinforcers

Variable Ratio Reinforcement/PrizesVariable Ratio Reinforcement/Prizes
The prize bowlThe prize bowl
•• 500 slips500 slips
•• 250 250 ““Good Job!Good Job!””
•• 219 Small Prize ($1)219 Small Prize ($1)
•• 30 Large Prizes ($20)30 Large Prizes ($20)
•• 1 Jumbo Prize ($100)1 Jumbo Prize ($100)
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Possible Possible ReinforcersReinforcers

Variable Ratio Reinforcement/PrizesVariable Ratio Reinforcement/Prizes
The number of draws can be proportional to The number of draws can be proportional to 
the behavior up to a preset maxthe behavior up to a preset max
Slips returned to bowl after every drawSlips returned to bowl after every draw
Reset clauseReset clause



July, 2008July, 2008 PetryPetry, Martin & , Martin & SimcicSimcic, 2005, 2005
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Designing a CMPDesigning a CMP

1.1. Choose a target behavior you can verifyChoose a target behavior you can verify
2.2. Choose a functional Choose a functional reinforcerreinforcer
3.3. Apply behavioral principles in designing the Apply behavioral principles in designing the 

contingenciescontingencies
4.4. Develop a behavior contractDevelop a behavior contract
5.5. Ensure consistent implementationEnsure consistent implementation
6.6. Keep good recordsKeep good records
7.7. Use results to develop better interventions in Use results to develop better interventions in 

the futurethe future
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