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Psycho-neuro-immunology
• A way to understand how stress and trauma cause mental illness through the immune 

system (the immune system is the stress 
• Adler & Cohen (1975): conditioned rats to drink saccharin water & Cytoxan (an 

immunosuppressant drug that tastes bad); later when they drank saccharin water the 
rats died of infection (immunosuppression in the absence of Cytoxan)

• Visintainer (1983): inescapable tail shock associated with decreased lymphocyte 
proliferation and decreased tumor rejection

• Also: lower antibody response to psychotic individuals given pertussis vaccination
• The Immune-Brain(-Gut) Loop: immune system is in constant communication with the 

brain (and the digestive system)
• CNS neurons terminate in thymus and spleen near clusters of lymphocytes and 

macrophages



Stress and the Body (and Brain)

what actually gets injured?



1918  H1N1 Influenza A Pandemic
• Lasted 3 years
• Infected 500 million people (a third of the 

world’s population)
• Killed 50 million people (maybe 100 

million)
• Struck otherwise healthy young adults
• Theory 1: world was at war, 

malnourishment, overcrowding, poor 
hygiene combined to ↓ resilience

• Theory 2: “cytokine storm” more likely in 
patients with strong immune response



Two Parts of the Immune System
INNATE IMMUNE RESPONSE
• Present at birth
• Non-specific: just kills everything
• “Feverishly fast” (works in minutes)
• NO memory – reacts same way each 

time it encounters a specific threat
• Also includes barrier protection

physical – epithelium, cilia
chemical – low pH (stomach),   

lysosomes (tears)



Inflammation: Innate Immune Response
• Resident Immune Cells: macrophages, dendritic cells, mast cells, Kupfer Cells
• Pattern Recognition Receptors:  Pathogen-Associated Molecular Patterns (PAMPs)

Damage-Associated Molecular Patterns (DAMPs)
DANGER-Associated Molecular Patterns



Inflammation: Innate Immune Response
• Resident Immune Cells: macrophages, dendritic cells, mast cells, Kupfer Cells
• Pattern Recognition Receptors:  Pathogen-Associated Molecular Patterns (PAMPs)

Damage-Associated Molecular Patterns (DAMPs)
• Resident Immune Cells activate and release chemical mediators (cytokines)
• rubor (redness) - vasodilation ( ↑ blood flow) 
• calor (heat) - ↑ metabolism (immune system works better at higher temps)
• tumor (swelling) - ↑ blood vessel permeability (more leaky) → exudation of 

plasma proteins → edema
• dolor (pain) – release of pain mediators: PGE2 and bradykinin → hyperalgesia 

(protection of further injury)



Cytokine: Interleukin-6 (IL-6)
• a pro-inflammatory cytokine in macrophages & monocytes
• triggers inflammation, affects multiple cell types
• along with transferrin, an “acute phase reactant” and possible marker for 

COVID-19 infection
• causes fever: crosses BBB, induces synthesis of PGE2, changes temperature 

set point in hypothalamus
• epigenetic effects: hyper-methylates DNA sequences to stop gene expression
• triggered by prolonged cortisol release due to chronic stress
• Anti-IL-6 drugs used as treatment for autoimmune diseases (ex. tocilizumab or 

sarilumab for Rheumatoid Arthritis – monoclonal antibodies that bind to IL-6 
receptors to decrease inflammation)





1918 “Spanish” Influenza Pandemic
• Lasted 3 years
• Infected 500 million people (a third of the 

world’s population)
• Killed 50 million people (maybe 100 

million)
• Happened during WWI, censorship of 

newspapers except Spain = “Spanish” 
flu

• Struck otherwise healthy young adults
• Theory 1: world was at war, 

malnourishment, overcrowding, poor 
hygiene combined to ↓ resilience

• Theory 2: “cytokine storm” more likely in 
patients with strong immune response



Two Parts of the Immune System
INNATE IMMUNE RESPONSE
• Present at birth
• Non-specific: just kills everything
• “Feverishly fast” (works in minutes)
• NO memory – reacts same way each 

time it encounters a specific threat
• Also includes barrier protection

physical – epithelium, cilia
chemical – low pH (stomach),   

lysosomes (tears)

ADAPTIVE IMMUNE RESPONSE
• Has to be “learned,” gains “maturity”
• Highly specific for each invader
• Takes weeks to respond fully
• Cells are activated and differentiate into 

needed forms
• Immunologic “memory” – once an 

adapted cell ”learns” an enemy it will 
remember it and undergo massive 
proliferation



COVID-19 Infection
asymptomatic transmission, high R0 , question of post-infection immunity
“second week crash” – on illness Day 7: very fast deterioration after a brief period of 

improvement esp. in otherwise young, healthy patients

“Cytokine Storm”
body’s own immune system over-reacting to the virus
two possible causes: 1. immune response occurs but virus continues to replicate

2. infection decreasing but immune system will not shut off

T-cell proliferation: initial improvement, T-cell response takes one week to continue, then 
T-cells continue to proliferate

Treatment: drugs that block cytokines, IL-6 inhibitors, steroids
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Addiction is a primary, chronic disease of brain reward, motivation, 
memory and related circuitry characterized by
1. inability to consistently abstain
2. impairment in behavioral control
3. craving
4. diminished recognition of significant problems with one’s 

behaviors and interpersonal relationships,
and a

5. dysfunctional emotional response

ASAM Addiction Definition (2011)

ASAM Board of Directors. Definition of Addiction (Long Version). Chevy Chase, MD: American Society of Addiction Medicine; April 12, 2011.



addiction.surgeongeneral.gov

U.S. Department of Health and Human Services (HHS), Office of the Surgeon General, Facing Addiction in America: The 
Surgeon General’s Report on Alcohol, Drugs, and Health. Washington, DC: HHS, November 2016. 



1. Addiction is a disorder of PLEASURE - a hedonic dysfunction / broken ”pleasure sense”
DOPAMINE – reward expectancy

(value / probability in the future)
2. Addiction is a disorder of CHOICE - a volitional disorder

(impaired decision making + loss of insight)

3.  Addiction is caused by STRESS chronic trauma/PTSD
severe ACEs
repetitive MDD/GAD/Bipolar d/o
poorly managed ADHD
early in life
inherited

GENES - not the cause of addiction, but a powerful mediator
genetics / epigenetics



What goes into a pleasurable experience?

“ Yum! ”

shutterstock.com



James Olds, PhD (1922 - 1976)
Peter Milner, PhD (1919 – 2018)

• Discovery of the reward system through intracranial self-
stimulation in rats

Olds J, Milner P. Positive reinforcement produced by electrical stimulation of septal area and other regions of rat brain. J Comp 
Physiol Psychol. 1954 Dec;47(6):419-27.

• Mice will avidly self-
administer electric currents 
to the Septal Areas

• They prefer the electrical 
stimulation over other 
survival rewards such as 
food (a drive state 
independent of other drive 
states such as hunger)



Reward/Salience Areas:
NAc: Nucleus accumbens

(ventral striatum)
VTA: Ventral Tegmental Area

(midbrain)

nida.gov

MIDBRAIN
(survival “engine”)



What goes into a pleasurable experience?

• Cake ensures survival
• Cake tastes good

shutterstock.com



Reward/Salience Areas:
NAc: Nucleus accumbens

(ventral striatum)
VTA: Ventral Tegmental Area

(midbrain)

VTA

nida.gov

DOPAMINE



Addiction Neurochemical #1: Dopamine

• All drugs of abuse and potential compulsive behaviors release Dopamine
• Dopamine is the first chemical in the cascade of chemicals that generate 

a rewarding experience
• DA is the chemical of incentive/reward salience (survival importance)



#1. Dopamine

#2. Glutamate

The  “Brain Reward Cascade” (Blum)

Endogenous Opioids

Endogenous Cannabinoids

GABA

Serotonin

Oxytocin

Adapted from:
Blum K, Febo M, Badgaiyan RD. Fifty years in the development of a glutaminergic-dopaminergic optimization complex (KB220) to balance brain reward circuitry
In reward deficiency syndrome: a pictorial. Austin Addict Sci, 2016;1(2).

Reward Salience

1. Reward Learning
2. Cortical Control

Consummatory 
“Pleasure”



• Food (Bulimia & Binge Eating)
• Sex
• Relationships
• Other People

(“Codependency,” Control)
• Gambling
• Cults
• Performance

(“Work-aholism”)
• Collection/Accumulation 

(“Shop-aholism”)
• Rage/Violence
• Media/Entertainment

• Alcohol & Sedative/Hypnotics
• Opiates/Opioids
• Cocaine
• Amphetamines
• Entactogens (MDMA)
• Entheogens/Hallucinogens
• Dissociants (PCP, Ketamine)
• Cannabinoids
• Inhalants
• Nicotine
• Caffeine
• Anabolic-Androgenic Steroids

The Full Spectrum of “Intoxication”



Cannabis legalization is not without public health risk

Pregnancy fetal growth retardation
pre-term birth
NICU admission

Adolescents depression, suicide
psychosis
decline in IQ, increased risk of dropping out of high school

Adult Use increased risk of Nicotine UD, Alcohol UD, SUD
Driving associated with greater risk of MVAs and fatalities
Opioid Use Disorder in states with legalized Medical Marijuana

1999 – 2000: 21% decrease in opioid overdose deaths
1999 – 2017: 23% increase in opioid overdose deaths





How does what we know about reward help me get sober?

• All intoxicants (chemicals and behaviors) cause large and fast dopamine 
releases in brain reward structures which is toxic to dopamine receptors

• I may have had a dysfunctional dopamine system prior to using drugs 
(examples include be “Reward Deficiency Syndrome” and ADHD)

• By avoiding intoxication I can restore the number and function of my 
dopamine receptors

• This may mean avoiding cross-addicting chemicals and behaviors like 
nicotine and sugar

• Practicing normal pleasurable activities restores my brain’s ability to 
respond to normal pleasures normally (hedonic rehabilitation)



Reward/Salience Areas:
NAc: Nucleus accumbens

(ventral striatum)
VTA: Ventral Tegmental Area

(midbrain)

VTA

nida.gov

DOPAMINE

Reward: overvaluation
drug = survival

1. Survival Salience



Dopamine is not required for reward
• DA Knockout mice cannot make dopamine
• They have serious sensory and motor 

deficits
• Without replacement DA they will starve 

unless food is placed in their mouths
• But they still find sugar sweet and return 

to it
• Dopamine is critical for goal-directed 

behaviors but not for reward

Cannon CM, Palmiter RD. Reward without dopamine. J Neurosci. 2003;23(34):10827-10831. doi:10.1523/JNEUROSCI.23-34-10827.2003



Incentive-Salience 
(Berridge & Robinson)

• Distinguished between a “liking” and a 
“wanting” role for Dopamine (it’s more about 
“wanting”)

• Created hyper-dopaminergic Dopamine 
Transporter “knock-down” mice (mice with 
increased synaptic Dopamine)

• Observed increased intake of reinforcing 
substances in these mice and greater thwarting of 
obstacles to get them (i.e. more “wanting”)

• But did not observe greater “liking” of these 
substances by these mice

Kent Berridge, PhD
University of Michigan Berridge, K. C., & Robinson, T. E. (2003). Parsing reward. Trends in Neurosciences, 26(9), 507-513. doi:10.1016/s0166-2236(03)00233-9



Addiction Neurochemical #1: Dopamine

• All drugs of abuse and potential compulsive behaviors release Dopamine
• Dopamine is the first chemical in the cascade of chemicals that generate 

a rewarding experience
• DA is the chemical of incentive/reward salience (survival importance)
• DA is more about “wanting” than “liking”
• DA is more about expectation than consummation



#1. Dopamine

#2. Glutamate

The  “Brain Reward Cascade” (Blum)

Endogenous Opioids

Endogenous Cannabinoids

GABA

Serotonin

Oxytocin

Adapted from:
Blum K, Febo M, Badgaiyan RD. Fifty years in the development of a glutaminergic-dopaminergic optimization complex (KB220) to balance brain reward circuitry
In reward deficiency syndrome: a pictorial. Austin Addict Sci, 2016;1(2).

Reward Salience

1. Reward Learning
2. Cortical Control

Consummatory 
“Pleasure”
“ Yum! ”



Dopamine, Dopamine Receptors and Addiction
• Drugs of abuse cause supraphysiologic increases in 

extracellular dopamine in the striatum that correlate with 
subjective feelings of being “high”

• PET scan studies: impaired striatal dopamine signaling 
due to decreased DAD2 receptors

• fMRI scan studies: brain activation abnormalities in 
striato-cortical pathways that regulate reward, self-
control, and affect 

• Overlap in brain circuitry underlying addiction and 
disorders such as binge eating and pathological gambling

• Other brain chemicals matter, too (glutamate, GABA, 
endogenous opioid and cannabinoids)Nora D. Volkow, MD

Director, National Institute on Drug Abuse

Volkow, N. D., & Morales, M. (2015). The Brain on Drugs: From Reward to Addiction. Cell, 162(4), 712–725. https://doi.org/10.1016/j.cell.2015.07.046





Volkow DN, Wise RA. How can drug addiction help us understand obesity? Nat Neurosci. 2005; 8(5):555-60.



shutterstock.com

The Morgan Study: Social Dominance Damages the Brain’s Dopamine System



Social Context and Dopamine Function
• Morgan study: PET scans of brain dopamine system 

comparing monkeys housed individually and 
socially

• Individual susceptibility to cocaine reward 
depended on social context

• Socially-housed and dominant monkeys: more 
DAD2 receptors and cocaine was not a reinforcer 
(resistant to cocaine’s effects)

• Subordinate Monkeys: fewer DAD2 receptors 
regardless of housing status, and cocaine was a 
reinforcer

Morgan D, Grant KA, Gage HD, et al. Social dominance in monkeys: dopamine D2 receptors and cocaine self-administration. Nature Neuroscience. 2002;5(2):169-174. doi:10.1038/nn798.



Processes that Promote Recovery (Moos)

“Four related theories about the social processes that shield 
individuals from developing substance use disorders and foster 

the long-term process of stable remission & recovery”

Moos RH. Processes that promote recovery from addictive disorders. In: Kelly JF, White WL (ed.s). Addiction recovery management: 
theory, research and practice. Humana Press (2010).



Processes that Promote Recovery (Moos)

1. Social Control: provision of support, goal direction, and 
monitoring

- bonding, social cohesion & support
- goal direction (family, friends, work, school, religion)
- structure, monitoring

2. Social Learning
3. Stress and Coping
4. Behavioral Economics/Behavioral Choice
Moos RH. Processes that promote recovery from addictive disorders. In: Kelly JF, White WL (ed.s). Addiction recovery management: 

theory, research and practice. Humana Press (2010).



Processes that Promote Recovery (Moos)

1. Social Control
2. Social Learning: emphasis on abstinence-oriented norms and 

models
- observation/imitation of family/peer/community norms
- expectations of positive & negative consequences

3. Stress and Coping
4. Behavioral Economics/Behavioral Choice

Moos RH. Processes that promote recovery from addictive disorders. In: Kelly JF, White WL (ed.s). Addiction recovery management: theory, research and 
practice. Humana Press (2010).



Processes that Promote Recovery (Moos)

1. Social Control
2. Social Learning
3. Stress and Coping: self-efficacy and coping skills

- substance-specific coping skills (avoidance of high-risk situations, 
reinforcement for maintaining abstinence

- general coping skills (approach > avoidance coping)

4. Behavioral Economics/Behavioral Choice
Moos RH. Processes that promote recovery from addictive disorders. In: Kelly JF, White WL (ed.s). Addiction recovery management: theory, research and 

practice. Humana Press (2010).



Processes that Promote Recovery (Moos)

1. Social Control
2. Social Learning
3. Stress and Coping
4. Behavioral Economics/Behavioral Choice: engagement in 

rewarding activities other than substance use
- involvement in protective activities (effective rewards from family, friends, 

school, work, religion, physical activity)

Moos RH. Processes that promote recovery from addictive disorders. In: Kelly JF, White WL (ed.s). Addiction recovery management: theory, research and 
practice. Humana Press (2010).



Dopamine: also for bad and neutral things
• Kutlu et al (2021): KCS Model – DA handles prediction error, 

association formation, attention, temporal dynamics
• Reward Prediction Error seen in specific reward learning 

contexts but not seen in aversive learning contexts
• Dopamine seen in neutral learning contexts, especially ones that 

are new (novel)
• Dopamine codes for a valence-independent perceived saliency 

(scaled physical intensity of a stimulus)
Kutlu MG, Zachry JE, Melugin PR, et al. Dopamine release in the nucleus accumbens core signals perceived saliency [published online ahead of print, 2021 Sep 8].
Curr Biol. 2021;S0960-9822(21)01188-X. doi:10.1016/j.cub.2021.08.052



Dopamine encodes 
for things that are:

meaning example

Novel first exposure magnification of learning of new & relevant experiences

Noxious aversive stimuli re-experiencing of traumatic events

Neutral valence-independent stimuli association with otherwise unrelated sensory & emotional 
cues, cunning/baffling/powerful nature of cue-induced relapse

Nearby proximal, imminent near in space and/or time; fantasy and fictive imagining; 
failure of delay discounting; craving

Numerated number, amplitude, counts social media “likes,” hoarding (collection/accumulation 
addiction)

“N-Joyable” rewarding stimuli the core component of a hedonic (pleasurable) experience

Near-misses reward prediction error illusion of “better than expected” value, mis-remebering past 
intoxication episodes, chasing losses

“N-centive” incentive, motivational drive wanting > liking

The “Ns” of Dopamine



#1. Dopamine

#2. Glutamate

The  “Brain Reward Cascade” (Blum)

Endogenous Opioids

Endogenous Cannabinoids

GABA

Serotonin

Oxytocin

Adapted from:
Blum K, Febo M, Badgaiyan RD. Fifty years in the development of a glutaminergic-dopaminergic optimization complex (KB220) to balance brain reward circuitry
In reward deficiency syndrome: a pictorial. Austin Addict Sci, 2016;1(2).

Reward Salience

1. Reward Learning
2. Cortical Control

Consummatory 
“Pleasure”
“ Yum! ”



Addiction Neurochemical #2: Glutamate

• The most abundant neurochemical in the brain
• Critical in memory formation & consolidation
• All drugs of abuse and many addicting behaviors effect 

Glutamate which preserves drug memories
and creates drug cues

• And … glutamate is the neurochemical of “motivation” (it 
initiates drug seeking)



Glutamate “spillover”
• Enduring vulnerability to relapse due to 

recruitment of “corticofugal” GLU 
projections to striatum

• Excess GLU “spills” out of the synapse 
to bind to extra-synaptic GLU receptors

• Changes in synaptic plasticity leads to 
pathologic learning and memory

• Result: impairment of inhibition of drug 
seeking

Peter W. Kalivas, PhD
Department of Neurosciences
Medical University of South Carolina



Glial Cells
• Half the total volume of the brain
• Equal number as neurons (there 

are FOUR glial cells to each 
neuron in the cortex)

• Once thought of only as caretaker 
cells of the CNS & PNS

• Now understood to REGULATE 
neuronal function

• Disruptions in glial function 
underly the behavioral aspects of 
Substance Use Disorder



Memory/Learning Areas:
Hipp: Hippocampus

- memory formation
Amyg: Amygdala

- fear conditioning
- early emotion

VTA

Learning: drug hyper-memories
drug cues > relapse 

2. Hyper- Memorized



George Koob, PhD
Chair, Neurobiology of Addictive Disorders
Scripps Neurosciences Institute

• With continued drug use and 
withdrawal, the “anti-reward”
system is recruited to counter-
balance excess Dopamine using the 
stress hormone CRF

• Brain is unable to maintain normal 
“homeostasis”

• So the brain reverts to “allostasis” -
change of the hedonic “set point”
under stress in an attempt to 
maintain stability

• The result is anhedonia – an inability 
to find pleasure in normally 
pleasurable activities

Hedonic Allostasis Theory
(Koob & LeMoal)

LeMoal M, Koob GF. Drug addiction: pathways to the disease and pathophysiological perspectives. European Neuropsychopharmacology (2007) 17: 377-93.



Stage 1: Binge/Intoxication
consumption of intoxicating substance/experience of pleasurable effects



A-process: 
drugs activate brain circuits that elicit pleasurable emotional states (reward) …



B-process: 
… triggering counter-regulatory stress hormones to restore affective/emotional homeostasis



Stress Areas:
Hypothalamus
Pituitary
Adrenal
Axis

VTA

MIDBRAIN
(Dopamine)

C R F

Hypothalamus
Pituitary Gland



Homeostasis



Stage 2: Withdrawal/Negative Affect
negative emotional state in absence of substance



The Hypothalamic
Pituitary
Adrenal (HPA) Axis

WEA
KE

NS



Stress Areas:
Hypothalamus
Pituitary
Adrenal
Axis

VTA

MIDBRAIN
(Dopamine)

C R F

Hypothalamus
Pituitary Gland

Stress: drug is most efficient stress-coping strategy
(i.e. the drug has utility)

3. Over-Used



Stress Areas:
Hypothalamus
Pituitary
Adrenal
Axis

Memory/Learning Areas:
Hipp: Hippocampus

- memory formation
Amyg: Amygdala

- fear conditioning

Reward/Salience Areas:
NAc: Nucleus accumbens

(ventral striatum)
VP: Ventral Pallidum
VTA: Ventral Tegmental Area

(midbrain)

VTA

nida.gov

1. Survival Salience

3. Over-Used

2. Hyper- Memorized



What is Alcoholism?
A.A. Concept of “powerlessness”

“The idea that somehow, someday he will control and enjoy his drinking is the 
great obsession for every abnormal drinker.” (AA BB pg. 30)

“The delusion that we are like other people, or presently may be,
has to be smashed.” (AA BB pg. 30)

Admitting powerlessness means admitting that no amount of trying or practicing or self-
control is going to change the way that drugs or alcohol affect your brain.
Powerless does not mean helpless. The First Step does not say that you are powerless 
over your actions, your decisions, or your relationships; it says that you are powerless 
over alcohol/drugs. This is not an excuse for continuing down the same destructive path. 
It is not about laying down and giving up. It is about complete and wholehearted 
surrender.

https://www.marrinc.org/powerlessness-is-not-weakness/



Admitting Powerlessness: the foundation of recovery
(the word “powerlessness” appears once in the Big Book; the word “power” appears 52 times)

• We admit that we have lost our ability to control our 
intake of alcohol

• You are thoroughly convinced that if you drink 
alcohol, disaster will follow

• You are not confused: for you, alcohol is poison
• Admitting powerlessness doesn’t mean you’re weak, 

without options, forever hopeless, or relieved of 
responsibility

• It is a matter of self-awareness and honesty
• Paradoxically, admitting powerlessness over alcohol 

brings strength
• The path to relief of craving
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Glial Cells
• Half the total volume of the brain
• Equal number as neurons (there 

are FOUR glial cells to each 
neuron in the cortex)

• Once thought of only as caretaker 
cells of the CNS & PNS

• Now understood to REGULATE 
neuronal function

• Disruptions in glial function 
underly the behavioral aspects of 
Substance Use Disorder





Astrocytes
• Traditionally seen as support cells 

for neurons
• Connect synapses to blood 

vessels and make contact with 
hundreds of synapses and across 
different populations of neurons

• Integrate signals from many 
synapses at once

• Critical for glutamate regulation 
(express glutamate transporters)

• Also express cytokines for 
inflammatory signaling



Microglia • The resident immune cells of the CNS 
(the macrophages of the brain)

• Actively survey a specific brain tissue 
microenvironment for Pathogen 
Associated Molecular Patters (PAMPs) 
given off by pathogens, toxins and 
drugs

• Also detect Danger-Associated 
Molecular Patterns (DAMPs) released 
from damaged or dying brain cells

• Receive cytokine signals from other 
microglia

• Assist neuronal synapse remodeling 
(plasticity, pruning) critical for normal 
development and beyond



Reactive Microgliosis: response to pathogen/injury
• Resting microglia: injury to brain >    

Reactive Microgliosis
• Microglia respond rapidly to stress and 

trauma
• Shift from ramified (resting) state to 

ameoboid (activated) state
• Microglia are very fast-moving cells (fastest 

in the brain: entire brain parenchyma 
scanned by microglia every few hours)

• Become macrophages > phagocytize 
pathogens and debris

• Antigen-presenting cell to T lymphocytes
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Social Determinants of Health: 
conditions in the environment in which people are born, live, learn, work, play, 
worship, and age that affect a wide range of health, functioning and quality of life 
outcomes and risks

Health Disparities: 
systemic, avoidable health differences 
adversely affecting socially disadvantaged 
groups; different from health differences

Health Equity: 
a commitment to reduce/eliminate health 
disparities; social justice with respect to 
health; equal opportunity to be healthy

https://www.healthypeople.gov/2020/topics-objectives/topic/social-determinants-of-health

Healthy People 2020 Approach to SDHs



Social Determinants of Health
Social Determinant of Health Health Disparity Health Inequity
1. Safety early life adversity (ACEs) chronic disease, shorter lifespan

2. Healthy Food low availability, food deserts higher diabetes, obesity

3. Income Security poverty, lack of social safety net chronic disease, shorter lifespan

4. Housing housing insecurity / rent as % of income higher asthma, lead exposure

5. Education, Job Training lower HS graduation rates unhealthy behaviors (smoking)

6. Social / Family Support isolation, intimate partner violence (IPV) greater depression & suicide

7. Community stigma, racism, discrimination inaccessible services > chron dis.

8. Employment unemployment, lack of opportunity chronic disease, suicide, SUD

9. Access to Health Care ineligibility / work requirements ex. less cancer screening

10. Justice disprop. policing / mass incarceration chronic disease, shorter lifespan

http://thenationshealth.aphapublications.org/content/infographics-social-determinants-health



ADDICTION
Recovery

Social Determinants of Health
Vocational Training / Assistance

Educational Opportunities
Health Insurance / Health Care / 

Access to SUD Treatment & Aftercare
Testing (Monitoring)

Addiction Medicine Specialist
Medication / MAT

Healthy Environment & Neighborhood
Nutrition

Social Connectedness / Purpose
Secure Housing

Ending Inequities & Violence



Perceived Social Support & Immunity
• Copertaro (2014): low perceived social support leads to a chronic 

inflammatory state
• CD8+ lymphocyte (Killer T Cell) expansion plus increased TNF-alpha 

levels (cytokine that plays a role in tumor and infection immunity)
• Poor perceived social support: decreased emotional well-being and 

increased disease development
• Good perceived social support: buffers stress, reinforces immunity
• Support from family, friends, organizations, co-workers has physical and 

mental health benefits



Cochrane Meta-analysis: Twelve-Step Facilitation for Alcohol Use Disorder
(Kelly, Abry, Ferri & Humphreys, 2020)

• Follow-up to Previous Cochrane publication
• AA/TSF was better than CBT and MET in facilitating continuous 

abstinence and AUD remission
• AA/TSF was at least as effective as CBT and MET in reducing 

intensity of drinking, alcohol-related consequences and severity 
of Alcohol Use Disorder

• AA/TSF reduced healthcare costs more than CBT, MET or IOP 
alone (by $10,000 per patient over two years)

John F Kelly, Alexandra Abry, Marica Ferri, Keith Humphreys, Alcoholics Anonymous and 12-Step Facilitation Treatments for Alcohol Use Disorder: A Distillation of a 2020 Cochrane Review for Clinicians 
and Policy Makers, Alcohol and Alcoholism, Volume 55, Issue 6, November 2020, Pages 641–651, https://doi.org/10.1093/alcalc/agaa050

https://doi.org/10.1093/alcalc/agaa050


AA: The Concept of “Identification”
“A.A. is not about the steps, it’s not 
about the meetings, it’s not about a 
Higher Power or the Big Book or the 
birthday cakes or the coffee.

“A.A. is about the power of one 
alcoholic talking with another 
alcoholic, and the two of them 
identifying with each other to such 
an extent that they becomes willing 
to take actions to get sober that they 
do not yet have faith in.”

Clancy I.
(Pacific Group, Los Angeles)



Twelve-Step Facilitation: Enculturation
• vocabulary
• shared slogans
• rituals
• principles of sobriety
• daily habits of recovery
• commonalities of intoxication / 

addiction
• humor
• fellowship



“These organizations probably benefit participants because
they share curative features (e.g. abstinent role models, social 
support) with organizations that have been shown effective in 
longitudinal research.

“For some organizations, like SMART Recovery, an … argument can 
be made for effectiveness because the organization’s change 
technology is adopted from well-established treatment approaches.”

- Lee Ann Kaskutas, PhD

Mutual Support Groups



Narrative Medicine
• Narrative knowledge: finding the words to contain the 

disorder and give shape and control over chaos of illness
• An attempt to re-humanize medicine
• Treats patients as humans with individual stories rather 

than simply symptoms and pathology
• Recognizes the value of peoples’ narratives in clinical 

practice, research and education
• The narration of the patient’s story is a therapeutically 

central act
• Finding meaning in suffering; honor the patient’s 

meaning; act on their behalf
• Physicians must develop narrative competence: empathy, 

reflection, trustworthiness in the eyes of the patient
Rita Charon, MD
Program in Narrative Medicine
Columbia University School of Medicine



An Effective Recovery Management Plan
1. Treatment (Residential or IOP) evidence-based treatment, enculturation
2. Therapist/Counselor/Coach on-going f/u, advocacy, ROSC linkage
3. Recovery Residence housing security, peer support
4. Mutual Support Groups social connectedness, social narrative
5. Relapse Plan contingency management
6. Testing chronic disease monitoring, parity
7. Job/School/Future educational / vocational opportunity
8. Addiction Medicine Specialist access to longitudinal primary care 
9. Medication MAT, nicotine cessation, etc.
10. Hedonic Rehabilitation community recreation & leisure activities



Buprenorphine and willingness

• BUP attenuates the brain’s stress response
• BUP improves stress resilience in early sobriety 
• BUP does not lower anxiety per se, but it does reduce 

anticipatory evaluation of how stressful a situation will be
• BUP increases satisfaction of performance in handling the 

stressful situation
• My read: BUP makes recovery challenges more try-

able and more gratifying once accomplished

Bershad AK, Jaffe JH, Childs E, et al. Opioid partial agonist buprenorphine dampens responses to psychosocial stress in humans. 
Psychoneuroendocrinology, 2015;52:281-288.



Buprenorphine and PTSD Treatment
• Lake (2019): Buprenorphine may help decrease PTSD symptoms 

more than SSRIs or opioids alone.
• Retrospective Chart Review from June 2010 – June 2016 of 165 

VA patients divided into BUP/NAL, SSRI and Opioid-treated 
groups 

• Buprenorphine patients exhibited the lowest final average PTSD 
socrres compared to opioids or SSRIs

• Treatments that target the kappa-opioid system may present a 
new target for PTSD treatment (better than self-treatment with 
opioid pain relievers that many veterans with PTSD experience)

Lake EP, Mitchell BG, Shorter DI, Kosten T, Domingo CB, Walder AM. Buprenophine for the treatment of posttraumatic stress disorder. Am J Addictions, 2019;28:86-91.
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