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How did we get here? A rationale for the 
new public health and scientific focus on 
addiction treatment to recovery support 
services linkages

Ingredients of remission/recovery–
facilitating access to the scaffolding, 
building materials, permits, and 
supportive environments

Recovery Process – Recovery milestones 
and their utility. Who needs what, when, 
for how long, at what intensity? 
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Past 50 yrs since declaration of “War 
on drugs” led to large-scale federal 
appropriations and a number of 
paradigm shifts…
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Can we speed this up?

Kelly JF (2022) Psychiatr Clin North Am
. 



 

50 years of 
Progress: Burning 
building analogy…

Putting out the fire –addressing acute 
clinical pathology - good job

Preventing it from re-igniting (RP) -
emphasized - pragmatic disconnect; 

brief, episodic, disconnected care 
episodes

Building materials (recovery capital) –
mostly neglected

Scaffolding (building skills and support 
beyond acute stabilization) 

Granting “rebuilding permits” -
(removing barriers  - neglected)



GLP1s for Addiction

• What does the Science tell us so far…



Mechanisms are Plausible – How Might GLP-1s 
Affect Addiction?
A broader reward–motivation–consumption mechanism may be involved
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Mechanistic support includes attenuation of alcohol-cue responses in ventral striatal circuitry in the exenatide AUD trial.



GLP-1s for Addiction: What Does the Human 
Evidence Show?
Biologically compelling and clinically promising — but not yet established SUD treatment

ALCOHOL
Multiple RCTs Semaglutide: ↓ heavy drinking / craving

Exenatide: primary endpoint negative PROMISING

NICOTINE
N=255 RCT Dulaglutide + varenicline:

no improvement in abstinence WEAK / NEGATIVE

COCAINE
N=13 lab study No effect on self-administration,

wanting, or euphoria VERY LIMITED

OPIOIDS
Ongoing trials No mature efficacy RCT evidence yet

INSUFFICIENT

METH / CANNABIS
Early / absent Very limited or no meaningful

clinical evidence INSUFFICIENT

BOTTOM LINE: The enthusiasm currently exceeds the quality and quantity of clinical evidence.



Alcohol Use Disorder: Where the Signal Is Strongest
The pattern is increasingly credible — but endpoints, populations, and trial sizes remain heterogeneous

EXENATIDE • N=127
26-week randomized double-blind trial + CBT

Primary: heavy drinking days — NEGATIVE

↓ alcohol-cue activation in ventral striatum

Exploratory obesity subgroup signal

SEMAGLUTIDE • N=48
9-week randomized phase 2 trial

↓ laboratory alcohol consumption

↓ drinks/drinking day and craving

Small proof-of-concept sample

SEMAGLUTIDE • N=108
AUD + obesity; randomized double-blind

Heavy-drinking days: larger reduction vs placebo

Treatment difference ≈ −13.7 percentage points

Important replication signal

NEGATIVE PRIMARY ENDPOINT  →  PROOF-OF-CONCEPT SIGNAL  →  REPLICATING AUD SIGNAL

2026 ORAL SEMAGLUTIDE PHASE 2 • N=50
Primary laboratory craving endpoint and drinks/day: negative  •  Heavy-drinking days: significantly reduced  •  Encouraging, but
mixed

Interpretation: semaglutide now has a replicating signal for reducing heavy drinking, not definitive phase 3 efficacy.



GLP-1s and Addiction: Exciting — But Not Ready 
for Prime Time

WHAT WE KNOW
✓ Strong preclinical rationale

✓ Growing observational evidence

✓ Early human experimental evidence

✓ Replicating semaglutide signal in AUD

✓ Plausible reward-system mechanism

WHAT WE DON'T KNOW
? Generalizability beyond overweight/obesity

? Optimal dose and treatment duration

? Persistence after discontinuation

? Abstinence vs harm-reduction effects

? Comparative effectiveness vs established meds

? Mediation by weight loss / metabolic change

? Generalization across substances

WHAT WOULD CHANGE PRACTICE?
2–3 adequately powered multisite phase 3 RCTs with clinically meaningful, durable effects on prespecified SUD outcomes.



THE 2026 "TAKE-HOME“ on GLP1s for Addiction

GLP-1 receptor agonists may represent an important new class of 
addiction pharmacotherapy, with the strongest emerging evidence for 
alcohol use disorder; however, definitive evidence of efficacy remains 

lacking.

33 registered SUD trials: 15 AUD • 9 nicotine • 4 cocaine • 4 opioid • 1 methamphetamine

State of the science • August 2026



Recovery Capital

Individual

(coping, motivation, self-efficacy)

Social

(recovery-specific/family, friends)

Financial

(income, resources)

Cultural

(identity, values)

Recovery Capital



Challenges undermining 
change attempts…

Increased 
sensitivity to 

stress

Decreased capacity 
to experience 

normal levels of 
reward
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How did we get here? A rationale for the 
new public health and scientific focus on 
addiction recovery and support services

Ingredients of recovery– facilitating 
access to the scaffolding, building 
materials, permits, and supportive 
environments

Recovery Process – Recovery milestones 
and their utility. Who needs what, when, 
for how long, at what intensity? 



ADDICTION IS A DYNAMIC COMPLEX DISORDER

• Genetics
• Gender
• Mental disorders

• Chaotic home and abuse
• Trauma
• Parent’s use and attitudes
• Peer influence

• Route of administration
• Effect of drug itself

• Early use
• Availability
• Cost

Environment

Drug

Brain Mechanisms
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RECOVERY IS A DYNAMIC COMPLEX PROCESS

• Genetics
• Sex
• Other Illnesses

• Social support
• Stigma and discrimination
• Cultural/Community attitudes

• Housing
• Employment
• Income
• Education

• Community
• Hope + Optimism
• Self-Esteem
• Meaning + Purpose

Environment

Recovery Capital

Brain Mechanisms

Recovery

Biology/Genes

RESILIENCE FACTORS

Ti
m
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How Organisms Recover

Photosynthesis

Psychosynthesis

Kelly JF (2021; 2022)
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A Social Activity Nutrition Emotion Regulation (SANER) 
Approach to Recovery

Kelly JF (2021; 2022)
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Neuroscience of Recovery Capital

Can social factors, recovery housing, 
and employment, change the brain, 
mitigate stress, upregulate down-
regulated receptor systems, and 
increase the chances of long-term 
remission? 

Neuroscience of Recovery 
Capital
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RESPONDING TO STRESS: SOCIAL 

BUFFERING 

Hostinar, C. E., Sullivan, R. M., & Gunnar, M. R. (2014). Psychobiological Mechanisms 
Underlying the Social Buffering of the HPA Axis: A Review of Animal Models and Human 
Studies across Development. Psychological Bulletin, 140(1).

Figure 1. A Developmental Working 

Model of Social Buffering of the HPA Axis 

in Humans

OT = oxytocin, vmPFC = ventro-medial 

prefrontal cortex, Epi = epinephrine, NE 

= norepinephrine

…and researchers have started to examine possible neurobiological connections between 

social support and individual stress responses



AIM

Assess whether D2/3 receptor levels correlate with social status and social support 

(particularly, to determine if low social status and low social support correlate with 

low D2/3  receptor binding)

SAMPLE

N = 14 healthy participants (i.e., non-smoking with no Axis I disorders, significant 

medical conditions, or use of medications before the scan) who were scanned 

using positron emission tomography (PET) imaging to measure D2/3 receptor binding 

potential (BP)

MEASURES

• Barratt Simplified Measure of Social Status (BMSSS) to measure social status

• Scale of Perceived Social Support (MSPSS) to measure social support

• [11C]raclopride to measure D2/3 receptor binding in the striatum

OUTCOMES

• Positive correlation between D2/3 receptor binding potential and social status

• Positive correlation between D2/3 receptor binding potential and perceived social 

support

• Results similar to prior studies of nonhuman primates, which show higher D2/3 

receptor levels in monkeys who are dominant in their social hierarchy, compared 

to those who are subordinate

D2/D3 RECEPTOR BINDING & 

SOCIAL STATUS AND SUPPORT

Martinez, D., Orlowska, D., Narendran, R., Slifstein, M., Liu, F., Kumar, D., 

. . . Kleber, H. D. (2010). Dopamine type 2/3 receptor availability in the 

striatum and social status in human volunteers. Biological Psychiatry, 

67(3), 275-278. doi:10.1016/j.biopsych.2009.07.037



D2/D3 RECEPTOR BINDING & SOCIAL STATUS AND SUPPORT

D2/3 receptor binding increases as 
social status increases.

D2/3 receptor binding increases as 
social support increases.

So, by providing greater access to 
social and other recovery specific 
resources, we may be able to mitigate 
several of the neuroendocrine/ 
neurophysiological deficits present in 
early remission…

Martinez, D., Orlowska, D., Narendran, R., 

Slifstein, M., Liu, F., Kumar, D., . . . Kleber, H. D. 

(2010). Dopamine type 2/3 receptor availability 

in the striatum and social status in human 

volunteers. Biological Psychiatry, 67(3), 275-

278. doi:10.1016/j.biopsych.2009.07.037



Recovery support services 
have grown intended to 
facilitate access to conducive 
and supportive environments 
and recovery capital …
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Advantages of recovery 
support services in 
disease/recovery 
management….

Available

Accessible

Flexible

Enduring

Low/no cost



Recovery Support Services “Big 5” Public 
Health and Public Safety Benefits …

▪ Sustained and stable remission rates

▪ Overdose and infectious disease transmission

▪ Expensive emergency medical usage (ED, overnight hosp. stays)

▪ Arrests and legal costs 

▪ Employment rates



Recovery support services found
most impactful in reducing opioid 
use disorder prevalence through 
helping to sustain and stabilize 
remission and prevent relapse
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Cochrane Systematic Review on 
AA/TSF (2020)

• Kelly, JF

• Humphreys, K

• Ferri, M





Economic Studies
Healthcare Cost Savings

• 3/4 included studies in this category (n reports = 4/5; found sig. health care cost saving in favor 
of the AA/TSF condition. 

• Economic analyses found benefits in favor of AA/TSF relative to outpatient treatment, and CBT 
interventions. 

• Magnitude - large. In addition to sig. increased abstinence/remission, compared to CBT 
interventions delivered in residential VA, AA/TSF reduces mental health and substance use 
related healthcare costs over next 2 years by over $10,000 per patient (converted to 2018 U.S. 
dollars). 

• >1M people treated for AUD in U.S. annually -reducing their health care costs by this amount 
would produce large aggregate economic savings (e.g., >$10 billion in the U.S. alone) as well as 
improving clinical outcomes$10-15 Billion/yr savings 

in health care alone
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Social 
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Recovery 

motivation

Coping 
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Empirically-supported MOBCs through which AA confers 

benefit:  AA mobilizes social and personal recovery 

capital…

Kelly, 2022 (adapted from Kelly, 2017; 

Kelly, Magill, Stout, 2009)

 AA is the closest thing public health to a free lunch, but…

 While AA is proven to help, not everyone wants to use AA

 Increasing the menu of recovery mutual-help support options is 
likely to engage more individuals in the recovery process



Do Fitness Centers Keep 
people fit?

• Of course!

• If you go and if you work out regularly

• Ongoing challenge is engaging and retaining people in 
some kind of ongoing exercise regimen…

• Fitness Centers therefore provide not just one, but an 
array, of different classes, spaces, equipment, pools, and 
courts, so that people can find something appealing…

• …and move toward increasing physical fitness



Do Mutual-Help Organizations 
Keep people fit for recovery?

• Of course!

• If you go regularly and if you work the recovery program and build it in to your 
lifestyle (like exercise)

• Perennial challenge is engaging and retaining people in some kind of ongoing 
recovery support service …

• Recovery mutual-help organizations, however, have been largely limited to one 
variety (12-step) therefore severely limiting options to engage and retain people in 
an ongoing recovery support service that can help mitigate relapse risk and sustain 
remission and recovery. 

• This is tantamount to a fitness center having ONLY a weight room, or ONLY a pool 
etc…



Emerging Evidence for Additional 
Mutual-Help Organizations….





Results

Kelly et al. (2023)



Results

Kelly et al. (2023)



Results

Kelly et al. (2023)



SMART vs AA vs Both vs Neither: Group Effects over Time on four 

outcomes across 6 months
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Oxford House vs. Usual 
Care
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Recovery Residences had –

• half as many using 
substances across 2 yrs

• 50% more employed 

• 1/3 re-incarceration rate



Cost-benefit analysis of the Oxford 
House Model

• Sample: 129 adults leaving substance use 
treatment between 2002 and 2005

• Design: Cost-benefit analysis using RCT data

• Intervention: Oxford House vs. usual 
continuing care

• Follow-up: 2 years

• Outcome: Substance use, monthly income, 
incarceration rates



Mean per-person societal benefits and 
costs
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Two-year net benefit for Oxford House: 

almost $30,000/person/yr
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Whereas strong social supportive elements 
were common and highly rated, RCCs appear 
to play a more unique role not provided 
either by formal treatment or by MHOs in 
facilitating the acquisition of recovery capital 
and thereby enhancing functioning and 
quality of life.



Higher Remission Rates Fewer Substance-Related Consequences Higher Abstinence Rates

Fewer Psychiatric Problems
Higher Self-Esteem and Pos. Soc. 
Identity Higher Life Satisfaction



Double Employment Rates Higher Recovery Capital Rates Greater Gratitude



Kelly et al, 2018; Beyond Abstinence; Alcoholism: Clinical Experimental Research

40-Year Time Frame of Recovery Trajectories
National 
Recovery Study 
(NRS)
N=2,002

Takes 15 yrs for recovering pop to reach
Same level as general pop.

Data now suggest individuals utilizing Recovery Community Centers’ 
“one stop shop for recovery” may achieve that same level in just 5 yrs!
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Some of the common goals of these models include: 

1. proactively tracking patients and providing regular “checkups”

2. screening patients for early evidence of problems

3. motivating people to maintain or make changes including the return to more 
aggressive treatment when necessary

4. negotiating access to additional formal care and potential barriers to it

5. emphasizing early formal reintervention when problems do arise. 

Core assumption of these approaches is that earlier detection and re-
intervention will improve long-term outcomes…

What if Really Treated Addiction Like a Chronic 
Disease? 

The Recovery Management Check-Up Paradigm



Clinical Monitoring: 4-year outcomes using 
Recovery Management Checkups (RMCs)

• N=446 adults with SUD, mean age = 38, 54% male, 85% African-American

• Randomly assigned to either 

• Quarterly assessment only 

• Quarterly assessment plus RMC

• RMCs

• Linkage manager who used MI to review participant’s substance use, discuss treatment 
barrier/solutions, schedule an appointment for treatment re-entry, and accompany 
participant through intake

• If no substance use in previous quarter, linkage manager reviewed how abstinence has 
changed their lives and methods used to maintain abstinence

Source: Dennis & Scott (2012). Drug and Alcohol Dependence, 121, 10-17



Results - Return to treatment

RMC participants needing treatment were sig. more likely 
to return to treatment sooner

Source: Dennis & Scott (2012). Drug and Alcohol Dependence, 121, 10-17



RMC Results
Use and problems outcomes benefits for RMC 
participants
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Markers and Mechanisms of 
Long-Term Relapse and 
Implications for Disease 
Management
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Most with AUD remit, but instability and relapse 
vulnerability persists especially during early years 

of remission… 

60-75% of 
individuals 
with SUD 

will 
achieve full 
sustained 
remission

Recovery 
Priming

Recovery 
Monitoring

Recovery 
Mentoring

Opportunity 
for earlier 
detection 
through 

screening in 
non-specialty 
settings like 

primary 
care/ED

Source: Kelly, JF, 2022; Kelly and Stout, 2025



Background and Rationale (1)

• Relapse risk remains especially elevated for the first 5 yrs following FSR

• Relative to general population, incidence of alcohol/drug use disorder remains elevated 
for at least 5 years among people in FSR who’ve already had it

• Models of Long-Term Disease Management Hindered

• hindered by lack of biomarkers that can be monitored during abstinence/low risk use 
that predict  disorder recurrence

• Little known about precursors of LTR

• Almost nothing known empirically about nature/timing, of bio-psycho-social risks that 
predict relapse following FSR despite persisting risk across first 5 yrs Much theorized 
and documented about factors involved in addiction relapse during the early weeks 
and months following a recovery attempt. 

• Focus on withdrawal - operant and classically conditioned “triggers” (people, places, 
things, time of day/day of the week)



67

Main Precursor Relapse Risk Domains 

Social

Psych

Bio-Neuro
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Kelly, JF Yeterian, JD In: McCrady and Epstein Addictions: A comprehensive Guidebook, 
Oxford University Press (2013)



Results: Research Questions

• 1. What are the commonly reported bio-psycho-social and health service use changes
that occur in the year prior to a relapse following full sustained remission for 
individuals recovering from AUD and to what degree of certainty do such individuals 
attribute such changes as contributing to their relapse.  

• 2. What is the nature and prevalence of the reported contributing relapse factors

• 3. When do such potential high-risk warning signs occur during the year prior to a long-
term relapse. 

• 4. What is the single most influential reported contributor of relapse among individuals 
in prior full sustained remission who have subsequently relapsed. 



Change factors ranked by frequency
of occurrence 



Change 
factors 
ranked by 
risk potency
(degree to 
which  they 
“definitely” 
contributed 
to relapse)



Results: Research Questions

• 1. What are the commonly reported bio-psycho-social and health service use changes
that occur in the year prior to a relapse following full sustained remission for 
individuals recovering from AUD and to what degree of certainty do such individuals 
attribute such changes as contributing to their relapse.  

• 2. What is the nature and prevalence of the reported contributing relapse factors 
within people

• 3. When do such potential high-risk warning signs occur during the year prior to a long-
term relapse. 

• 4. What is the single most influential reported contributor of relapse among individuals 
in prior full sustained remission who have subsequently relapsed. 



Median = 4 per person (M=5.2, SD=4.05) and 
this average of 4 definitely contributing factors, 
covered an average mean=2.3 (SD=1.17)  
different domains (biological, psychological, 
social, health services)



Results: Research Questions

• 1. What are the commonly reported bio-psycho-social and health service use changes
that occur in the year prior to a relapse following full sustained remission for 
individuals recovering from AUD and to what degree of certainty do such individuals 
attribute such changes as contributing to their relapse.  

• 2. What is the nature and prevalence of the reported contributing relapse factors

• 3. When do such potential high-risk warning signs occur during the year prior to a long-
term relapse. 

• 4. What is the single most influential reported contributor of relapse among individuals 
in prior full sustained remission who have subsequently relapsed. 



Marginal graphs 
show change in 
frequency of 
reported change 
factors across 12 
months prior to 
relapse horizon -
darker colors 
represent 
proportion that 
“definitely
contributed” 
across the entire 
sample



Results: Research Questions

• 1. What are the commonly reported bio-psycho-social and health service use changes
that occur in the year prior to a relapse following full sustained remission for 
individuals recovering from AUD and to what degree of certainty do such individuals 
attribute such changes as contributing to their relapse.  

• 2. What is the nature and prevalence of the reported contributing relapse factors

• 3. When do such potential high-risk warning signs occur during the year prior to a long-
term relapse. 

• 4. What is the single most influential reported contributor of relapse among individuals 
in prior full sustained remission who have subsequently relapsed. 



Psychological and social factors predominate in 
terms of single most definitely contributing 
factor in terms of frequency….



Implications 

• Addiction recovery journeys involve long-term accommodation and assimilation of 
many positive changes as well as many challenges (eustress and distress). 

• Lack of awareness of risk/risk potency, and avoidant coping or inadequate
coping/management of bio-psycho-social and health services changes may present 
destabilization markers that may precipitate long-term relapse

• As hypothesized, the predominance of psychological and social change factors 
relative to physical/biological suggest conceptual models that help explain short-
term relapse risk (classical conditioning/cue reactivity inducing craving) may be 
better explained by stress and coping/self-regulation theories

• Temporal analysis of cumulative risk across the year prior to the long-term relapse 
suggest a crescendo towards the relapse horizon but some factors that “definitely” 
contributed to relapse begin as far as 12 months prior and across the year…



Clinical Implications for Long-
Term Disease Management

• Checklist for patients to complete prior to ongoing visits involved in long-term 
disease management 
• In addition to the great need for more research into this important clinical and public health area, 

the array of psychological, social, recovery health services, and biological factor changes that 
occurred in the year preceding long-term AUD relapse detected in this study, highlight several 
markers and potential mechanisms that could be incorporated into a checklist for patients to 
complete prior to ongoing visits involved in long-term disease management. 

• Checklist may serve as stimulus and foundation for broader clinical discussion…
• Such a list as those factors reported in this study the presence of one or more of which, could 

alert a clinician to focused discussion and intervention; or otherwise, serve as a stimulus and 
foundation for broader clinical discussion about the need for continued AUD recovery focus and 
successfully facing and addressing recovery and life course challenges that ultimately may help 
prevent further morbidity and mortality that can arise from AUD recurrence



Such a 
clinical 
checklist 
might be 
deployed in 
long-term 
disease 
management 
(e.g., in 
recovery 
management 
check-ups)…



Limitations

• Self-selecting sample, relatively small

• Recall bias/memory constructive meaning-making 

• Relapse risk factors reported were many and several were potently 
related to increasing risk within persons…

• underscoring a multifaceted and dynamic long-term relapse risk 
scenario involving multiple, likely intersecting, factors that warrant 
continued untangling in terms of their nature and temporal 
sequencing



Outline

How did we get here? A rationale for the 
new public health and scientific focus on 
addiction recovery and support services

Ingredients of recovery– facilitating 
access to the scaffolding, building 
materials, permits, and supportive 
environments

Recovery Process – Recovery milestones 
and their utility. Who needs what, when, 
for how long, at what intensity? 



Recovery 
Milestones

• Initial 0-3m

• Early 4-12m

• Sustained 1-5yrs

• Stable 5+yrs

What do we know about recovery milestones and trajectories? 



Relevant to 
inform answers 
to Questions 
regarding 
Treatment and 
Recovery 
Support 
Services…

Who needs what type of service? 

When in their recovery? 

For what duration? 

At what intensity? 



Kelly et al, 2018; Beyond Abstinence; Alcoholism: Clinical Experimental Research

40-Year Temporal Horizon of Recovery 
Trajectories

National 
Recovery Study 
(NRS)
N=2,002



Changes in Recovery Capital and Quality of life Among Different Primary 
Substance Groups 

in first 5 yrs of Recovery

Kelly et al, 2018; Beyond Abstinence; Alcoholism: Clinical Experimental Research



Sexual Minority vs Heterosexual Status and 
Changes in Functional and Well-Being Indices -

40 yr. temporal horizon

Haik et al 2022



Inflection point at around 5 yrs

40-Year Temporal Horizon of Recovery 
Trajectories

Kelly et al, 2018; Beyond Abstinence; Alcoholism: Clinical Experimental Research



2-yr Year Temporal Horizon of Recovery 
Trajectories

Kelly et al, 2018; Beyond Abstinence; Alcoholism: Clinical Experimental Research



Recovery Curve
Preliminary Data-Based Recovery Milestones 
and Tasks…
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Recovery Duration

Convalescence 

(Fire is out; “calm”)

Dawning of Reality 

(Smoke clears; “alarm”)

Assessment and 

Appraisal (paradoxical distress)

Industrial 

Resolution

Reconstruction 

(building materials, 

building permits)

Conservation & 

Growth 

(corrective, preventative, risk-based, maintenance)

Stable (5+yrs)Sustained (1yr-5yr)Early (4-12m)Initial (0-3m)

Based on Kelly et al, 2018; Beyond Abstinence; Alcoholism: Clinical Experimental Research



Connecting the 
Dots

Toward a Recovery-Oriented System of Care 
(ROSC) 

A ROSC  is  a  coordinated network  of  
treatment and community-based  services  
and  supports  that  is person-centered  and  
builds  on  the  strengths  and  resiliencies  of  
individuals,  families,  and communities  to 
help achieve  remission and  improved  
health,  wellness,  and  quality  of  life  for 
those  with  or  at  risk  of  alcohol  and  drug  
problems
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attention!
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