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ADDICTION INVOLVES MULTIPLE FACTORS

Addiction

DRUG

Brain Mechanisms
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J

oh
n S

mi
th

J
am

es
 S

mi
th

A
nn

 J
on

es

J
oh

n J
on

es

M
ar

y H
ill

W
alt

er 
J

on
es

J
am

es
 H

ill

S
us

an
  A

da
ms

A
lic

e P
ric

e

Th
om

as
 J

on
es

W
ill

iam
 P

ric
e

R
ich

ar
d H

ill

S
tev

en
   A

da
ms

A
lli

so
n  

 F
iel

ds

M
ar

y W
alt

ers

A
lic

e  B
en

so
n

R
eb

ec
ca

  W
ils

on

Th
om

as
S

mi
th

J
oh

n S
mi

th
E

dw
ar

dS
mi

th

A
nn

eC
oo

k

J
an

eW
alk

er
J

oh
n W

alk
er

J
an

eJ
on

es

S
us

an
  E

dw
ar

ds

J
am

es
C

oo
k

B
eth

 B
ry

so
n

J
on

at
ha

nC
oo

k

E
dw

ar
d B

ry
so

n

A
my

 M
as

on

B
eth

   C
ar

ter

Environment



There are Multiple Risk Factors

Laws/Culture

Neighborhood/
Community

Family/Peers

Biology

Individual/
Genes

Time/Age



Childhood 
Sexual Abuse

Childhood 
Parental Loss

Disturbed Family
Environment

Low
Self-Esteem

Early-Onset
SU

Early-Onset
Anxiety

Social
Deviance

Low 
Education

History of 
SUD

Social 
Deviance

Ever 
Divorced

Marital
Problems in

Stressful 
Life Events

Low Religious
Services 

Low Social
Support

Social
Deviance

SUD  LAST  YEAR

Impulsivity

History of
Trauma

Psychiatric 
Comorbidity

Family History
of SUD

DRUG  
AVAILABILITY

RISK FACTORS FOR SUBSTANCE USE DISORDER



Krueger, 1999

SUDs are part of a broader 
structure



Common and Specific Consequences of SUD

! Common
! Specific

7Franco et al., Drug Alcohol Depend, 2019



Switching Addictions?

8

0

5

10

15

20

25

30

New Onset SUD

Pe
rc

en
t

With SUD Remission Did Not Remit
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Blanco et al. , JAMA Psychiatry 2014

P<.001
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Provisional* Drug Overdose Deaths
12-months ending in select months

ALL 
DRUGS HEROIN NAT & SEMI 

SYNTHETIC METHADONE

SYNTHETIC 
OPIOIDS 

(mainly illicit 
fentanyl)

COCAINE
OTHER PSYCHO-

STIMULANTS 
(mainly meth)

11/2021* 108,076 9,707 13,938 3,737 71,321 24,487 33,100

12/2021* 109,179 9,411 13,906 3,765 72,484 25,174 33,637

11/2022* 108,712 6,143 11,945 3,346 74,507 27,529 34,135

Percent 
Change 

11/21-11/22
0.58% -36.7% -14.3% -10.5% 4.5% 12.4% 3.1%

*NCHS Provisional drug-involved overdose death counts are PREDICTED VALUES, 12 months ending in select months.
https://www.cdc.gov/nchs/nvss/vsrr/drug-overdose-data.htm

https://www.cdc.gov/nchs/nvss/vsrr/drug-overdose-data.htm
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Why have synthetic opioids supplanted other opioids 
and used to contaminate other illicit drugs?
• Easier to produce than heroin (no opium poppy cultivation) –

supply chain issues largely absent
• Synthesis is not complex (3-4 steps)
• More easily transported: a 40 g Altoids tin of illicit fentanyl powder 

is equivalent to ~ 1 kg of heroin
• Fentanyl high potency makes it easy for drug dealers to mix with 

other illicit drugs (heroin, cocaine and methamphetamine), which 
are then diluted to increase profits

• Profits much larger than for other illicit drugs including illicitly 
manufactured prescription pills (Oxycontin, Vicodin, Aderall, 
benzodiazepines) such that fentanyl pills are now being 
disguised and sold as prescription drugs
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Kacinko, S et al., J Analytical Toxicology, 46(8), 911-917.

States with at least one 
positive xylazine detection, 
2019-2021 Xylazine

• Alpha-2 adrenergic agonist used as a veterinary sedative

• Inhibits release of norepinephrine, decreasing sympathetic 

activity

• By itself it induces hypoxia as severe as that from fentanyl but 

longer lasting

• When combined with Fentanyl it blocks the compensatory 

hyperoxemia observed with fentanyl (also with heroin)

• When combined with Fentanyl and Heroin it appears to extend 

the duration of their pharmacological effects (analgesia, 

respiratory depression, reward)

• Toxic doses in humans range from 40 to 2400 mg (0.6-34.3 

mg/70 kg)

• Not reversed by naloxone

• Associated with severe tissue injury
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US State Cannabis Laws

38 States & DC with MML
22 States & DC with Adult Use Laws

4/2023, The NORML Foundation, The Drug Policy Alliance, 
Mapchart

Sultan et al., JAMA Netw Open. 2023;6(5):e2311294. 

Adverse Adolescent Psychosocial Events Among 
Nonuse, Non-disordered Cannabis Use, and 
Cannabis Use Disorder 
NSDUH Data 2015-2019

Grade point average

NDCU and CUD were significantly associated with adverse 
psychosocial events in a stepwise gradient manner



Emerging Research Issues on E-cigarettes

• Potential benefits and harm at the individual and public health 
level

• E-cigarette use as cigarette-smoking cessation
• E-cigarette as a gateway to combustible cigarette use 

(especially among youth)
• E-cigarette use leading to re-normalization of cigarette 

smoking (especially among youth)
• Exposure of nicotine to the developing brain and how changes 

in e-cigarette devices may impact this exposure
• Concurrent use of e-cigarettes with marijuana and/or other 

substances





Population Assessment of Tobacco and Health 
(PATH) Study

PATH Study Overview 
" A nationally representative longitudinal study of tobacco use, its determinants, and its 

impacts
" Funded by the FDA Center for Tobacco Products 
" Administered by the National Institute on Drug Abuse, NIH
" Developed by FDA and NIH with assistance from:

Westat and the Westat Scientific Partners 

Principal Investigator Andrew Hyland, Roswell Park Cancer Institute

Geisel School of Medicine at Dartmouth Rutgers University
Medical University of South Carolina Truth Initiative
New York University University of California San Diego
Roswell Park Cancer Institute University of Minnesota 

University of Waterloo
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Longitudinal Study Design To Assess:

" Tobacco product use and changes over time

" Tobacco product use initiation, cessation, and relapse

" Poly-tobacco use and switching between tobacco products

" Emergence of addiction and dependence

" Health conditions potentially related to tobacco use

" Exposures from tobacco product use and related biomarkers

" Changes in awareness, knowledge, attitudes, and beliefs about tobacco products

" The evolving tobacco product market, regulatory activities, and tobacco product use

" Measures of tobacco use, health, regulatory domains, and mediators/moderators

" Tracking of changes wave-to- wave, overall and by subgroup

4
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Adolescent Brain Cognitive Development Study
97.1% Percent Retained

1 10 39 59 86 412 5 51 79 134 55
2018 2019 2020 2021 2022 2023

PUBLICATIONS
N=562

Non-ABCD investigators
ABCD investigators

Antipoverty Programs Associated 
with Reduced Disparities in Brain 
Development and Mental Health
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Internalizing Problems by 
Income/Cost of Living/Cash Benefit

Low…
High…

CoL: Cost of Living
CB: Cash Benefit
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HEALthy Brain and Child Development Study

http://hbcdstudy.org

• Funded through partnership of NIH Institutes, Centers, and Offices including HEAL
• Longitudinal study of normative neurodevelopment from birth to 9-10 years that will 

assess impact of in utero exposures to drugs and harmful environments
• Will enroll approximately 7,500 families across the country

o Enrollment of study cohort expected in May
o Child Welfare & Research workshop in development

Pilot Study initiated in all 
sites
• 330 parents, 240 children
• 3 timepoints tested 







Major Initiatives in NIDA’s Services Research Branch
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Fentanyl OUD (fOUD) and OUD Clinical Research Priorities

Research Gaps Goal
Optimal strategies to treat individuals with fOUD Determine comparative effectiveness of methadone, 

sublingual buprenorphine, XR-buprenorphine and NXT-XR 

Induction protocols for treatment of fOUD and comparisons 
of doses

Determine doses needed to initiate and retain in treatment 
individuals with fOUD

Improve entry into and retention in MOUD treatment Expand the number of individuals suffering from OUD that 
receive MOUD treatment and increase treatment retention

Treatment of mild or subthreshold OUD Determine the role of NXT-XR or buprenorphine in overdoses 
in high-risk opioid misusers

Treatment of adolescents with OUD Determine the efficacy of the various MOUD and best 
strategies to increase retention and recovery 

Patient-specific optimal medication, doses and length of 
treatment 

Personalize interventions to increase retention and recovery

Treatment of patients with OUD and co-morbid psychiatric 
disorders or with co-morbid pain 

Improve outcomes on patients with dual diagnoses 

Volkow and Blanco AJP in press



Treatment is not nearly enough

Williams AR, Nunes E, Olfson M. Health Affairs Blog, 2017

OUD Cascade of Care in USA
Current estimates
Treatment gap
90% goal
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No opioid 
misuse

Opioid 
Misuse

Opioid Use 
Disorder

Received 
Treatment 
for OUD

9,500,000 2,500,000 278,000

Data Source: National Survey on Drug Use and Health

Priority research areas:
• Social determinants of health
• Interventions informed by scientific and technological advances 
• Implementation, scale-up and sustainment of prevention services

INFRASTRUCTURE NEEDED TO DEPLOY
AND SUSTAIN PREVENTION  

SUD/OUD Prevention Cascade in US

43,012,450 
youth age 10-19



!Using Public Health Needs to Generate Meaningful Research Questions

!Ensuring that Research Findings are Applied to Practice

Develop a Learning Health Care System



Traditional View of Innovation: Top Down

Rogers, 1962



LHS : Dialogue and Iteration

GGreene et al., Ann Int Med, 
2012


