
ADDICTIVE DISORDERS (Substance Use) 
 
The Concept of Addiction →  
Addiction: A primary, chronic disease of brain reward, motivation, memory (& related) circuitry, 
with potential for both relapse and recovery  

- Physical and Psychological Dependence: adaptation resulting in tolerance/withdrawal 
and/or cravings/urges 

● Core distinction in terms of motivation →  
○ Physical dependence refers to a dependence that doesn’t necessarily 

motivate them to seek out the particular behaviours 
■ e.g. pregnant heroin-addicted woman gives birth to a baby with a 

physical dependence on the drug → does not constitute an 
addiction 

○ Psychological dependence refers to a motivational dependence 
(irrespective of whether there is a physiological dependence) 

● Neuro-adaptation: critical to transition into addiction  
- Reward-seeking behaviour has become out of control 

● Evidenced by repeated use despite negative consequences 
● “Drive to use when possible is so great that it overwhelms a strongly felt desire 

not to” 
○ e.g. urge/desire to smoke in situations where not possible (long-haul 

flight) is reduced because there is no ambivalence/conflict, however as 
the plane is about to land the cravings increase 
 

- Common Components of Addiction: 
● Salience 

○ Rewarding properties of the substance/behaviour are so powerful that is 
overtakes other natural rewards 

● Mood Modification 
○ Use of substance in order to alter mood (often use as a means of 

emotional escape) 
● Tolerance 

○ Requires increasing doses of the substance in order to elicit the same 
effects 

● Withdrawal 
○ Urge/craving following lack of use 

● Conflict 
○ Conflict of interests/motivations 

● Relapse 
○ Short-term environmental cues that lead people to relapse and emotional 

factors and reward memories (abstinence effect) 
 



- Addiction as a brain disease? 
● Issues: 

○ Minimises important social/environmental stresses (e.g. loneliness, 
poverty, violence) and other psychological factors that play an important 
role in addiction 

○ Deflects responsibility over actions (“My brain made me do it!”) 
● Irresistible Urge (cannot control e.g. parkinson’s shaking) vs. Compulsive 

Drive (behaviour spurred by desire) 
○ Control-centred vs. Desire-centred account of impaired control 

 
- Biopsychosocial Framework (dominant theoretical framework) 

● Addiction as a grouping of signs/symptoms (i.e. syndrome) rather than a unitary 
disorder 

○ Signs/symptoms vary widely, may not be present in all cases 
● Multifactorial interaction between biological, social and psychological factors 

○ Psychological → Anxiety, depression, trauma, low self-esteem etc.  
■ Drives people to partake in particular substances (in order to 

reduce psychological tensions → short-term solution) 
■ e.g. social anxiety and drinking 

○ Biological →  Reward sensitivity (individuals are predisposed to 
addiction) 

■ Accounts for why some people quickly fall into addictive 
behaviours when others don’t (e.g. smoking as adolescent → only 
some become addicted) 

○ Environmental → poverty, domestic violence, lifestyle patterns/changes, 
cultural influences 

■ e.g. lifestyle of Australian drinking culture  
● Distal Antecedents →  

○ Neurobiological factors (genetics, reward sensitivity, temperament) and 
psychosocial/intrapsychic/environmental factors influence degree of 
vulnerability → exposure to substances leads to subjective shift… leads 
to: 

● Premorbid Addiction Syndrome → 
○ Repeated exposure and use over period of time… leads to: 

● Expression, Sequelae (consequential conditions) & Manifestation → 
○ Expression of particular substance abuse (e.g. drinking, smoking, illicit 

drugs) 
○ Unique Sequelae and Manifestations 

■ Drinking → cirrhosis or car accidents 
■ Smoking → cancer 
■ Illicit drugs → Hep C or arrest 

○ Shared sequelae and manifestations 
■ Biological: tolerance, withdrawal, neuroanatomical changes 



■ Psychological: comorbid conditions (Bidirectional →  depression, 
anxiety, post-trauma will increase vulnerability to addiction OR 
process of neurobiological adaptations leads to development of 
depression etc.) 

■ Social: social drift, criminality, disinhibition, job loss 
■ Natural History: relapse, recovery, progressive deterioration 
■ Treatment: response to interventions 
■ Object Substitution: shift to other substances 

 
Medical and Rational Choice Models of Addiction →  
Medical/Disease (Control-Centred) Model: Impaired control over urges/cravings 

- Drug affects brain's reward systems: 
● Dopaminergic/Exogenous Opioid System 

○ Dopamine increases following use of substances 
○ Dopamine in cell bodies is conveyed down the axon into vesicles and 

released into terminal, stimulating receptors (maintaining homeostatic 
balance) → drugs have a high affinity for receptors and block the natural 
reuptake of dopamine into neurons (increase of dopamine in synaptic 
gap) 

■ Kitchen sink analogy (water as dopamine) → water goes into the 
sink and is poured out through the drain, drugs act like a rubber 
stopper preventing water from being drained (eventual 
excess/overflow of dopamine in synapse causes euphoria) 

■ One month after cocaine use there is a significant reduction in 
number of receptors (downregulation due to adjustment from 
exogenous dopamine), 4 months after use receptor levels 
increase but remain relatively low 

 
- Opponent Process Theory: 

● Body attempts to keep homeostatic balance 
● Opponent processes → A process and B process 
● Take drug and there is an increase in A state (excitement/stimulation), then the 

body goes into opposite B state action in an attempt to counter the particular 
element (reduction in euphoria/opponent process)  → drops below baseline state 
as body overshoots the mark in an attempt to balance (unpleasance)  

● Addictive stage (tolerance): effect of drug diminishes and the B state effect 
increases (opponent process/hedonic contrast increases) → after repeated use, 
system transitions to a lower allostatic level 

 
- Impaired Response Inhibition and Salience Attribution (I-RISA): 

● Drug addiction mediated by functional and structural changes in circuits 
modulated by dopamine 

○ Mesolimbic (amygdala, nucleus accumbens, hippocampus) 



■ Acute reinforcing effects/reward, memory and conditioning (linked 
to cravings), emotional and motivational changes during 
withdrawal 

■ Increases excitement and cravings for the drug 
○ Mesocortical (prefrontal cortex, orbitofrontal cortex & anterior cingulate) 

■ Conscious experience of intoxication (euphoria)/salience, 
expectations/cravings and inhibitory control/decision-making 

■ Inhibits decision making and control over behaviours 
■ Focuses attention onto substance (salience) 

● Process of Four Clusters of Behaviour: 
○ Initial intoxication/excitement  

■ Higher extracellular dopamine concentrations in limbic circuits 
(nucleus accumbens) and frontal lobe 

○ Craving 
■ Memory consolidated in amygdala and hippocampus (and 

thalamo-orbitofrontal circuit in experience of craving) 
■ Operant conditioning (positive reward/negative reinforcement) 

reinforces behaviour → association of cues with pleasure 
○ Compulsive Use 

■ Continued use when no longer perceived as pleasurable 
○ Withdrawal 

■ Involvement of frontal cortical circuits (decrease in inhibitory 
control) 

■ Dysphoria, anhedonia and irritability contributing to relapse 
● Taking a bite of cake → VTA releases dopamine to: 

○ Amygdala: “This is delicious!!” 
○ Nucleus Accumbens (“pleasure centre”): stimulated, causing you to take 

another bite 
○ Hippocampus: Remembers experience and context 
○ PFC: Focuses attention on cake 
○ Reward system: Reactivated/reinforced with each bite 

■ Addictive behaviours emerge if repeated too often 
 
 
 
 



- Biological Model 
● Chronic Substance Use (conditioned response/amygdala) → Sensitisation 

(neuro-adaptation) → Changes in neurotransmitters (e.g. dopamine 
dysregulation)/negative affect → Initial Abstinence → Withdrawal → Craving 
(frontal cortex/decision-making) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Rational Choice (Desire-Centred) Models: Characterised by voluntary behaviour under 
control → 70% of individuals who meet criteria for addiction cease the behaviour on their own 
accord  

- Addiction as choice 
● Compulsion is an inability to resist acting on a desire because the desire coerces 

one to choose the compulsive behaviour 
● “Compulsive behaviour” rather than “compelled behaviour” (challenges notion of 

their equivalence) 

 
- Rational Model: subjective perceived short-term benefits outweigh long-term costs 



Core Clinical Components and Issues for Intervention →  
Public Health Approach: issue is one of access to and patterns of drug-taking 

- Key socioeconomic elements are availability, price and social norms 
- Key motivational elements are reinforcement, peer group pressures and genetic 

predisposition 
- Acute consequences → health-related, violence, public intoxication 

 
Clinical Approach: issue is one of barriers to successful treatment 

- Barriers to treatment → psychiatric comorbidity, acute/chronic cognitive deficits, medical 
problems, social stressors (poverty), lack of social resources, stigma 

 
Principles of Effective Treatment: 

- No single treatment is sufficient 
- Treatment must be readily available and accessible 
- Address multiple psychological, medical, social interventions/needs (CBT, 

naloxone/antabuse/methadone, peer support) 
- Comorbid conditions treated in integrated manner 
- Mandated treatment can lead to effect change 
- Recovery is a long-term process and frequently requires multiple episodes of treatment 

for lapses/relapses 
- Learning-based approaches target: 

● Maladaptive Behaviour Patterns 
○ Identify high risk situations/events 
○ Reduce likelihood that these events are encountered (alternative 

activities) 
○ Rehearsing non-drug alternatives to cues 

● Motivational and Cognitive Barriers to Change 
○ Motivational interviewing (exploration of ambivalence) 
○ Target cognitions that enhance likelihood of drug use (e.g. “one drink 

won’t hurt”, “It’s been a bad day, I deserve it”) and giving up (e.g. “why 
even try, I’ll always be an addict”) 

● Skill Deficits 
○ Emotion regulation (distress tolerance skills) 
○ Non-drug alternatives to coping with negative affect (e.g. social support, 

engaging in other pleasurable activities) 


