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Objectives

• Diagnostic frameworks / Heterogeneity of 
addictions

• Main risk factors for developing addiction 

• Personality risk factors for addictions 

• Prevention and intervention programs targeting 
personality factors

• Neurocognitive risk factors and consequences 
of addictions

• Prevention and intervention programs based on 
neuroscience

• Empirical research and results from Bulgaria



DSM-5 criteria for substance use disorders 

1. Substance is often taken in larger amounts or over a longer period than 

intended

2. Persistent desire or unsuccessful efforts to cut down or control use

3. A great deal of time is spent in activities necessary to obtain, use, or recover 

from the effects of the substance

4. Craving, or a strong desire or urge to use

5. Recurrent use resulting in a failure to fulfill major role obligations at work, 

school, or home

6. Continued use despite having persistent or recurrent social or interpersonal 

problems caused or exacerbated by the effects of the substance

7. Important social, occupational, or recreational activities are given up or 

reduced because of the substance

8. Recurrent use in situations in which it is physically hazardous

9. Use is continued despite knowledge of having a persistent or recurrent 

physical problem that is likely to have been caused or exacerbated by the 

substance

10. Tolerance

11. Withdrawal



Problems with DSM-5 

diagnoses of addictions

• Don’t reflect the clinical heterogeneity of addictions:

• Within the diagnosis (syndrome)

• Between diagnoses (comorbidity)

• Don’t reflect the heterogeneity of the etiological 
mechanisms for addictions

• Don’t predict the outcome of treatment → explains why 
many therapies do not work equally for everyone 

Don’t reflect the revolutionary advances in 

neuroscience and the neurobiological 

basis of addictions



Alternative diagnostic methods 

based on neuroscience
Research Domain Criteria (RDoC)



RDoC for Addictions
Addictions Neuroclinical Assessment (ANA)

In order to address the heterogeneity of addiction, the successful treatment 

must accommodate the different etiological mechanisms of addiction, by 

performing multidimensional assessments that probe 3 neurofunctional 

domains of impulsivity and compulsivity:

CBT/DBT/Pharmacotherapy for mood
Structured environment/ 

desensitization/ 
Contingency Management

Cognitive training/ 
Cognitive enhancers /  

Neurofeedback



Stages of Addiction

Koob & Volkow (2016). Lancet Psychiatry, 3: 760-773
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Change in motivational mechanisms 

as addiction develops -

Transition from impulsivity to compulsivity

Heilig & Koob (2007). Trends Neurosci..
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Development of Addiction 

• Volitional Use → Compulsive Use

• Impulsivity → Compulsivity

• Liking → Wanting

• Positive reinforcement mechanisms →

Negative reinforcement mechanisms 

• Craving reward → Craving relief



Addiction as a Brain Disease

• Tolerance

• Withdrawal

Early 
Models

• Loss of control

• Impulsivity

• Compulsivity

• Negative affectivity

Current 
Models



Genes Environment

What causes addiction?



Multimodal Risk Factors

Genetic
• Family history

• Polygenic risk

Environmental
• History of abuse 

• or neglect

• Social norms

• Cultural norms

• Peer influence

• Family influence
Individual 

Differences
• Sex

• Education

• Personality

• Neurocognitive



Two Broad Domains of 

Personality and Psychopathology 

Impulsivity

Disinhibition 

Approach

Negative Affectivity

Inhibition

Avoidance

Spectrum Externalizing Internalizing 

Pervasive & Temporally Stable



The Personality Continuum

Personality 

Traits

Personality / Psychiatric 

Disorders

Adaptive Maladaptive 

• Impulsivity - Neuroticism

• Extraversion - Introversion

• Sensation Seeking – Harm Avoidance

• Disinhibition - Inhibition

• Reward Sensitivity – Loss Aversion

• SUD

• CD, ODD, ADHD

• BPD, ASPD, Psychopathy

• Affective/mood disorders

• Anxiety disorders 



Personality Risk Factors for Addiction



PERSONALITY 
TRAITS

CO-OCCURING 
DISORDERS
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• NEO Five-Factor Inventory (Costa & McCrae, 1992)

• Beck Depression Inventory (Beck, et al., 1961)

• Beck Hopelessness Scale (Beck, 1988) 

• Anxiety Sensitivity Index (Reiss et al., 1986) 

• Sensation Seeking Scale (Zuckerman, 1979)

• Venturesomeness and Impulsiveness (Eysenck & Eysenck, 1978)



Risk Profiles among 
Bulgarian Adolescents

• N = 475 high-school 
students (12-14 year old)

• 217          248 

• Risk Profiles: +1SD above 
the school mean

• 44.21% – elevated 
values ​​on at least 1 of the 4 
risk factors
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www.preventureprogram.com 

• Selective  

• Brief (two 90-minute workshops)

• Administered at schools

• Group format 

• Emphasis on skills building   

• Manualized

Personality-based Prevention 
The PreVenture Program

http://www.preventureprogram.com/




Efficacy of PreVenture

- Delayed onset of alcohol and 

substance use.

- Reduction in: 

o Alcohol and substance use 
(Conrod et al., 2008; 2010)

o “Herd effects” (Conrod et al., 2013)

0.56

0.57

0.58

0.59

0.6

0.61

0.62

0.63

0.64

Baseline 6 months 12 months 18 months 24 months

  
  

 L
o

g
 t

ra
n

s
fo

rm
e

d
 m

a
rg

in
a

l 
m

e
a

n
s

 o
f 

d
ru

g
 u

s
e

 f
re

q
u

e
n

c
y

Intervention

Control

Alcohol and Substance Use

Mental Health

Reduction of:

o Symptoms of depression and 

anxiety (O’Leary-Barrett et al., 2013)

o Conduct problems, impulsivity 
(Perrier-Ménard et al., 2017)

o Bullying and victimization (Kelly 

et al., 2020)

Duration of Effects on 

Substance Use 

o Up to 7+ years after program 

completion 



Preventure Efficacy







Provides a 
saliva sample 

for genotyping

Genetic + environmental 
info combined to give 

personalized risk 
estimates via mobile.

21 3

Evidence-based resources 
to reduce risk, tailored to 
personalized risk profile 

4

Part 1 

Behavioral/Environmental  Survey 

& Genetic Test

Part 2 

Personalized Resources 

Individual creates account, 
answers short survey about 

behavior/environment

CARES
Comprehensive Addiction Risk Evaluation System

Personalized Risk Profiles based on 20+ years research
addictionrisk.com

Dick et al. (2025). Complex Psychiatry.



Неврокогнитивни

Рискови 

Фактори 



Неврокогнитивни корелати на 

екстернализиращи и интернализиращи

личностни рискови фактори 

Executive

Function

Negative

Emotionality

Incentive 

Salience

ANA домейни 
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Neurocognitive Impulsivity 

Impulsive Choice 

Decision Making /

Reward Sensitivity

Delay-related

decision-making 

Risk-related

decision-making

Impulsive Action 

Response Inhibition

Impulsive actions

Compulsive actions

“HOT” “COOL”



In 1950, addiction experts in the World 

Health Organization proposed that drug 

addiction is fundamentally characterized 

by psychic dependence, independent of drug 

class1. Subsequently, early psychobiological 

theories identified common denominators 

of addiction in phenomena such as psychic 

tolerance (the presumed cause of escalat-

ing drug intake) and psychic withdrawal 

or abstinence agony (the presumed main 

obstacle to abstinence)2–4. In the 1970s and 

1980s, building on the discovery that electri-

cal stimulation of specific brain areas can 

induce reward5, investigators proposed that 

the mesotelencephalic dopamine system is the 

neurobiological substrate for the reward-

ing effects of both opiates (for example, 

heroin and morphine) and psychostimu-

lants (for example, cocaine, amphetamine 

and metamphetamine)6,7. The same system 

was also implicated in the motivational 

effects of drug-associated cues8 and in the 

development of psychomotor sensitization 

to addictive drugs9. These neuropharma-

cological developments were the basis for 

the influential 1987 psychomotor stimulant 

theory of addiction10 (BOX 1), as well as for 

subsequent theories that emphasize shared 

psychobiological substrates for addiction, 

across drug classes: incentive sensitization11, 

aberrant learning12–14, frontostriatal dysfunc-

tion15–17 and hedonic allostasis18 (BOX 1). A 

unified view is at the core of current clinical 

definitions of drug addiction19.

Unified theories of drug addiction have 

led to many important discoveries, some of 

which are described below, but they have 

also diverted investigators’ attention away 

from psychological and neurobiological pro-

cesses that distinguish opiate addiction from 

psychostimulant addiction. For example, in 

the mid 1980s, studies using the intravenous 

drug self-administration (BOX 2) procedure 

in rats showed that dopamine-receptor 

blockade or lesions of the mesotelen-

cephalic dopamine system decrease cocaine 

or amphetamine reward but not heroin or  

morphine reward20,21 (BOX 3; FIG. 1). The 

controversy that was stirred by these find-

ings was quickly swept away by the tide of 

evidence (some of which is discussed below) 

that was used to support a unitary account of 

addiction.

In this Perspective, our goal is to high-

light differences between opiate and psycho-

stimulant addictions, using behavioural, 

cognitive and neurobiological data from 

laboratory animals and humans. We first 

discuss differences in the cognitive and 

neurobiological effects of opiate and psycho-

stimulant administration. We then review 

data from animal models of addiction show-

ing behavioural and neurobiological differ-

ences between opiates and psychostimulants. 

Next, we consider selected studies in humans 

that also point to differences between opiate 

and psychostimulant addiction. We con-

clude by discussing how behavioural and 

neurobiological differences between opiates 

and psychostimulants may have implications 

for addiction treatment, addiction theories 

and future research on drug addiction. We 

restrict the discussion in this Perspective 

to differences between opiates and psycho-

stimulants, but our argument that there are 

substantial differences in the neurobiological 

mechanisms of these two classes of drugs is 

also likely to apply to other classes of drugs 

of abuse, including nicotine, alcohol,  

cannabis, benzodiazepine and barbiturates. 

Cognitive and neurobiological effects

Cognitive effects. Addiction is associated 

with impairments in prefrontal cortex (PFC)-

dependent cognitive functions; it is thought 

that these impairments promote compulsive 

drug use and relapse15,17. Opiate addicts and 

psychostimulant addicts share some deficits 

in memory, cognitive flexibility and decision 

making22–25. Studies using laboratory ani-

mals have shown that repeated exposure to 

cocaine or heroin impairs spatial memory26,27 

(however, see REF.  28 for different results) 

and causes transient deficits in attention29,30. 

These data suggest common neurobiological 

substrates for opiate- and psychostimulant-

induced cognitive impairment. However, 

there is evidence that indicates that for some 

cognitive functions, particularly those related 

to impulsivity (a personality trait that is 

associated with drug addiction31,32), there 

are some fundamental differences between 

opiates and psychostimulants. For exam-

ple, cocaine and amphetamine addicts are 

more impulsive and show more pronounced 

deficits in attention and cognitive flexibility 

than heroin addicts33–37. These behavioural 

differences resonate with observations that 

functional and structural abnormalities in 

O PI NI O N

Opiate versus psychostimulant 
addiction: the differences do matter

Aldo Badiani, David Belin, David Epstein, Donna Calu and Yavin Shaham

Abstract | The publication of the psychomotor stimulant theory of addiction in 

1987 and the finding that addictive drugs increase dopamine concentrations in the 

rat mesolimbic system in 1988 have led to a predominance of psychobiological 

theories that consider addiction to opiates and addiction to psychostimulants as 

essentially identical phenomena. Indeed, current theories of addiction — 

hedonic allostasis, incentive sensitization, aberrant learning and frontostriatal 

challenged by behavioural, cognitive and neurobiological findings in laboratory 

addiction are behaviourally and neurobiologically distinct and that the 

differences have important implications for addiction treatment, addiction 

theories and future research.

PERSPECTIVES

NATURE REVIEWS | NEUROSCIENCE  VOLUM E 12 | NOVEM BER 2011 | 685

 FOCUS ON ADDICTION

© 2011 Macmillan Publishers Limited. All rights reserved

Unlimited access to cocaine but not 

heroin causes loss of control over 

drug intake and death by overdose

High trait impulsivity predicts 

escalation of cocaine but not 

heroin intake 



• Genetic factors

• Pharmacodynamics

• Neural substrates of reward

• Contextual factors

Differences between opioids and stimulants



Polysubstance Problem



Solution to 

Polysubstance Use 

Problem

➔ Bulgaria

‘Pure‘ opiate and 

stimulant users

R21DA018086 (2003-2006)

R21DA025417 (2008-2009)

R01DA021421 (2008-2026)

 

R01DA058038 (2023-2028)



Why Bulgaria? 
“Balkan Drug Route” for heroin 



Bulgaria – Major Production Center for 

Amphetamines



Multidimensional  Assessment

Impulsivity

Neurocognitive

Psychiatric

Computational 

PersonalityRisk Behavior

Genetic

Neuroimaging 
Participants

N=944

260 Controls

173 “pure” heroin

187 “pure” amphetamine

204 polysubstance

67 siblings / heroin

52 siblings / amphetamine 



Deep Phenotyping

Neurocognitive Measures Personality Measures Psychiatric Measures Other Measures

•Iowa Gambling Task
•Cambridge Gambling Task 
•Delayed Reward Discounting 
Task 
•Balloon Analogue Risk Task
•Immediate Memory Task
•Stop Signal Task 
•Go/No-go Task

Computational 

• Reward Sensitiivty
• Loss Aversion
• Learning/memory
• Exploitation/exploration

• Barratt Impulsiveness 
Scale-11 (BIS-11)

• UPPS Impulsive 
Behavior Scale 

• Sensation Seeking 
Scale-V (SSS-V) 

• Buss-Warren 
Aggression 
Questionnaire

• Levenson’s Self-Report 
Psychopathy Scale 
(LSRP)

Addictions
•Alcohol Abuse / Dependence 
(SCID; ASI)
•Substance Abuse/ 
Dependence (SCID; ASI) 
•Nicotine Dependence 
(Fagerstrom)
•Pathological Gambling (ASI, 
DSM criteria)

Externalizing
•ADHD (WURS)
•Conduct Disorder (SCID)
•Antisocial Personality 
Disorder (SCID)
•Psychopathy (PCL:SV)

Internalizing
Beck Depression Inventory-II 
State-Trait Anxiety Inventory 
Anxiety Sensitivity 
IndexToronto Alexithymia 
Scale

• Rapid HIV testing
•Alcohol/Drug toxicology 
screen
•Opiate/Stimulant Withdrawal
•Family history of psychiatric 
and substance use disorders 
(pedigree)
•IQ (Raven’s)
•Handedness

HIV Risk Behaviors
•HIV Risk Assessment Battery 
(RAB) 
•HIV Risk Behavior Scale 
(HRBS) (30 days and lifetime)
•HIV knowledge and condom 
use scale 



Addiction → Developmental 

Disorder of Impaired Decision-Making 

Bechara A, Nature Neuroscience 8, 1458 - 1463 (2005).

Overactive 

Impulsive 

system 

(“Gas” pedal)

Underactive 

cognitive control 

system 

(“Stop” Pedal)



Neurocognitive Tasks of Decision-Making 



Limitations of Standard 

Neuropsychological Tasks

• Measure broad cognitive functions

• “Task impurity problem”

• Crude summary statistics
• Atheoretical behavioral metrics

• Poorly understood mechanisms and 
neurocircuit signatures

• “Reliability paradox” → Replicable group-
level effects but low test-retest reliability 
(i.e., fail to capture individual differences) 



Computational Modeling as 

a Novel Phenotyping Tool



Computational Models of Decision-

Making Tasks

● Reinforcement learning 

framework

● Hierarchical Bayesian

Analysis: parameter

estimation (R package

“hBayesDM”).

Open-source codes for computational models: 

https://github.com/CCS-Lab/hBayesDM 
(hierarchical Bayesian modeling of Decision-Making tasks)

https://github.com/CCS-Lab/hBayesDM
https://github.com/CCS-Lab/hBayesDM
https://github.com/CCS-Lab/hBayesDM




Stimulants: 

 Reward Sensitivity 

Opiates: 

 Loss Aversion

Behavioral Results 

Computational 

Modeling

Results 

Ahn, Vasilev, Lee, Busemeyer, Kruschke, Bechara, Vassileva (2014). Frontiers in Psychology.



Computational Parameter Estimates as 

Candidate Endophenotypes of Addiction

Tendency to perseverate 

on choices

Reduced preference for decks 

with high win frequency

Quick forgetting – 

High decay of previous choices

Common to both opiate and stimulant users (and their siblings)
→ Potential endophenotypes for addiction in general

Kim, Psederska, Choi, Ahn, Vassileva (2026) 



Reduced sensitivity to loss (loss aversion):

Unique to Opioid users and their siblings

 

→ Potential endophenotype specific to 

opioids

Kim, Psederska, Choi, Ahn, Vassileva (2026) 



Computational signatures of 

different SUDs





Psychoeducational Approaches for 

Substance Use Prevention



Neuroscience-based Psychoeducational 

Approaches



NeuroEducation → 

“The Seductive Allure of Neuroscience 

Explanations” (SANE) (Weisberg et al., 

2008)

 



Utility of Cartoons for Psychoeducation:

Neurocognitive Perspective

• Grab attention

• Facilitate memory

• Enhance self-awareness
• Time travel 

• Cognitive reappraisal tool 

• Reduce stigma 

Ekhtiari et al. (2017). Progress in Brain Research





NIPA at a Glance



Structure of Sessions

NIPA
Kn

ow

ledge Gam
es

W
rapupSkill

s
NIPA





Personal Evaluation 

Questionnaires



Attention 

Memory

Cognitive Flexibility/Inhibitory Control

Decision-Making/Incentive Salience

Knowledge: RDoC Framework Based on Four Brain Networks





Practice / Games





Skills Development

Attention Memory

Flexibility / Inhibitory Control Decision Making



Personalized Feedback 



• College students at Virginia Commonwealth 
University (VCU)

• Three parts of the study:
(1)Pre-intervention assessment: N=85

(2)Intervention 
a) Session 1: N=72

b) Session 2: N=71

c) Session 3: N=69

d) Session 4: N=68

(3)Post-intervention assessment: N=68

• Online administration



Study Design



Pilot Feasibility and Acceptability 

Results: Feedback about the App



Pre- and Post-Intervention Results



Pre- and Post-Intervention Results



Pre- and Post-Intervention Results 



Conclusions

• Neuroscience-informed frameworks are helpful to 
translate neuroscience findings to prevention 
interventions.

• Results hold promise for the efficacy of neuroscience-
based psychoeducational programs for reshaping 
substance use intentions, attitudes, and behaviors. 

• Using the “seductive allure of neuroscience” may be a 
more persuasive way to educate participants about the 
harms of substance use. 

• Integrating neuroscience-based psychoeducation with 
gamified trainings could engage users more than 
traditional psychoeducational approaches.





Would you like to try out the program? 

• You can download the Metacognium app from 

Google Play or App Store

• Registration ID: ibh01x202

• Free trial license until May 4, 2026



Thank you!

Jasmin.Vassileva@vcuhealth.org 

mailto:Jasmin.Vassileva@vcuhealth.org

	Slide 1: Cognitive and Personality Risk Factors for Addictions –  From Biological Markers to Novel Targets for Prevention and Intervention  
	Slide 2: Objectives
	Slide 3
	Slide 4: Problems with DSM-5  diagnoses of addictions 
	Slide 5: Alternative diagnostic methods  based on neuroscience Research Domain Criteria (RDoC)
	Slide 6: RDoC for Addictions Addictions Neuroclinical Assessment (ANA)
	Slide 7: Stages of Addiction 
	Slide 8: Change in motivational mechanisms  as addiction develops - Transition from impulsivity to compulsivity
	Slide 9: Development of Addiction 
	Slide 10: Addiction as a Brain Disease
	Slide 11: What causes addiction?
	Slide 12: Multimodal Risk Factors
	Slide 13: Two Broad Domains of  Personality and Psychopathology  
	Slide 14: The Personality Continuum
	Slide 15: Personality Risk Factors for Addiction
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22: Preventure Efficacy
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27: Неврокогнитивни корелати на екстернализиращи и интернализиращи  личностни рискови фактори 
	Slide 28
	Slide 29: Neurocognitive Impulsivity 
	Slide 30
	Slide 31:  
	Slide 32: Polysubstance Problem
	Slide 33: Solution to Polysubstance Use Problem  Bulgaria ‘Pure‘ opiate and stimulant users
	Slide 34:  Why Bulgaria?  “Balkan Drug Route” for heroin  
	Slide 35: Bulgaria – Major Production Center for Amphetamines 
	Slide 36: Multidimensional  Assessment
	Slide 37: Deep Phenotyping
	Slide 38: Addiction  Developmental  Disorder of Impaired Decision-Making 
	Slide 39: Neurocognitive Tasks of Decision-Making 
	Slide 40: Limitations of Standard Neuropsychological Tasks
	Slide 41: Computational Modeling as a Novel Phenotyping Tool
	Slide 42: Computational Models of Decision-Making Tasks
	Slide 43
	Slide 44
	Slide 45
	Slide 46: Reduced sensitivity to loss (loss aversion): Unique to Opioid users and their siblings    Potential endophenotype specific to opioids
	Slide 47
	Slide 48
	Slide 49: Psychoeducational Approaches for Substance Use Prevention
	Slide 50: Neuroscience-based Psychoeducational Approaches 
	Slide 51: NeuroEducation   “The Seductive Allure of Neuroscience Explanations” (SANE) (Weisberg et al., 2008)   
	Slide 52: Utility of Cartoons for Psychoeducation: Neurocognitive Perspective
	Slide 53
	Slide 54: NIPA at a Glance
	Slide 55: Structure of Sessions
	Slide 56
	Slide 57: Personal Evaluation Questionnaires
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65: Study Design
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70: Conclusions
	Slide 71
	Slide 72: Would you like to try out the program? 
	Slide 73

