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First ..let us consider......

Are

U

YO
having
a “Go

'”

moment

?




We humans are exquisite reward detectors!




But hmmnnn....is there a disadvantage, a
“dark side” to our reward sensitivity?




Yes -- a possible “dark side”
fo reward sensitivity....

A brain that responds very quickly to reward
signals (even when “unseen” -- without our

awareness) may have greatly helped our early

species survival —

....BUT — ironically -- very rapid, almost
automatic, brain responses may NOT help in
the battle against relapse —>> greater reward
sensitivity may be a...relapse vulnerability !!




Our research efforts....

driven by our addicted patients ’ struggles with

RELAPSE



Outline
Context :

¢ Two brain systems implicated in relapse vulnerability: “GO!” and
circuits

Part1: Visible Drug Cues
Can we image the brain respons isible drug cues ?
Can we link the brain response to relapse?

Partll : “Unseen” Drug Cues

Can we image the brain response to 33 msec “unseen” drug
cues?
Can we link the brain resm)nseio “unseen” cues to relapse?

Part lll : Why are some more vulnerable to drug cues ?
. (Genetics? Epigenetics / prior Trauma / Abuse)?

Part IV : Is there hope? Can we impact the “cue-vulnerable” phenotype
with a medication? With other new tools?




Outline
Context :

¢ Two brain systems implicatéed in relapse vulnerability: “GO!” and
STOP! cireuits L

Part 1: Visible Drug Cues
Can we image the brain respon isible drug cues ?
Can we link the brain response to relapse?

Part Il : “Unseen” Drug Cues

Can we image the brain resgonse to 33 msec “unseen” drug
cues? l
Can we link the brain re‘nse “unseen” cues to relapse?

Part lll : Why are some more vulnerable to drug cues ?
. (Genetics? Epigenetics / prior Trauma/Abuse)?

Part IV : Is there hope? Can we protect the “cue-vulnerable” phenotype
with a medication?




In a vulnerable brain....

..the brain’ s frontal

circuitry is not modulating
downstream (GO!) systems — the
“brain brakes” may be bad — or

the connection between the

brakes and the other regions may Result: poor decision-making...poor
be “broken”. impulse control...greater risk-taking...poor

inhibition...an “over-reacting” brain




VULNERABILITY

* A delicate balance ***




In a normal, adult brain....

...the brain’ s frontal circuitry
acts as a “brake” on
downstream motivational
(GO!) systems critical for
survival — for pursuing rewards
such as food and sex — for
responding to danger (fear
and aggression).

This enables*goqd moment-to-moment
decision-making...good evaluation of
risk...good impulse control.




Wulnerability:
Can "GO!"and

Differences in the Brain

Help Us Explain

WHY are some vulnerable —
*To relapse?
To addiction itself?




VULNERABILITY

Pk
o

STOP!”

ek thereof :
cits ilfrontal
modulat@ky circuits)

( a littl topping
at the end!)




Brain substrates of cue-induced drug motivation (GO!”)

Our initial focus was conscious
desire....to highly visible cues....



. Drug cues

. 1

Tl usang fosire

Relapse




Drug cues

. 1

“GO!”
: ]

Relapse




How Do Drug Cues Come to
Trigger Drug Craving?

Drug Cues ---- signal --> Cocaine

Drug Cues
g pli

Desire

“Craving”
“GO!”



Outline
Context :

¢ Two brain systems implicat@d in relapse vulnerability: “GO!” and
STOP! circuits L

Part1: Visible Drug Cues
Can we image the brain respons’isible drug cues ?

Can we link the brain response to relapse?

Part Il : “Unseen” Drug Cues
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with a medication?




: |
Whgfare the Brain
Substrates of

Cue-Induced Desire
(GO!) 2

Limbic Structures as Candidate Circuit




Drug Cues Should Activate
Mesocorticolimbic Circuitry

<>
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@
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V. striatum (NAc) / pallidum amygdala
OFC mPFC insula Ant.cingulate



PET Session Timeline

Scan 1 Scans 2 &3 Scan 4 Scans 5 & 6

Baseline Neutral Videos Resting Cocaine Videos

) Minutes 86



Were we able

to elicit a

“GO!” state?

(under these hostile

Laboratory Conditions)?




Did we find

limbic
activation?




Brain Activation

During Craving Triggered

Middle

By Cocaine Cues

Three views of the brain’s
activity® in cocaine patients
viewing a cocaine video
which triggered desire for
cocaine.

*Statistical parametric map showing brain regions
differentially activated by a cocaine video as
compared to a non-drug (nature) video.

Childress, et al. American Journal of Psychiatry
1999




Nicotine Cues Marijuana Cues

Examples of VISUAL drug cues
used in our current fMRI projects.

Patients view cues reflecting the way(s)
their particular problem drug is used in
the Philadelphia region.

included not only visual, but
sound, smell, taste and tactile cues!



Limbic activation

(amygq, striatum / v. pallidum,
insula, OFC / VMPFC, ant.

cing.) by cocaine cues &

opiate, cigarette smoking, and
marijuana cues * (expectancy)

Cigarette cues (
independent of
nicotine withdrawal )

Teri Franklin, et. al,
Neuropsychopharm.

Opiate cues ( in stable MM patients,

prior to daily dose ) Daniel Langleben,
et al. Am. J. Psychiatry, 2007




Desire Sgbstrates

Other Desires?
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Outline
Context :

¢ Two brain systems implicat@d in relapse vulnerability: “GO!” and
STOP! circuits L
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. Can we image the brain respons’isible drug cues ?

. Can we link the brain response to relapse?

Part Il : “Unseen” Drug Cues
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with a medication?




Cocaine patients with future drug use outcomes
have a heightened brain response to 6 second Cocaine (v.
Neutral) VIDEO clips - in our Craving Inhibition task.

OUTCOME Phenotype
“GOOD”

Cocaine
Cues

"POOR"

(919%t0,100%,cocaine,positive,urines,

1083
1076 1149
1029 1147
[ 1044 | 1086 1011 122
1-10 11t0o20 2136° 31-40 41-50 51-60 61-70 71-80 81-90 QI

Percent Cocaine Positive Urines ( of 23 outpatient opportunities )

Top Figure. Dramatic brain response to 6 second cocaine (v. neutral) video
clips for cocaine patients with POOR (n=12) v. GOOD (n=9) outcomes.
SPM8 Images (t maps) thresholded at 2<T<5 for display on MNI template.

[ Images above based on first half of the 6-second task, to minimize impact of carryover on
the neutral referent. Data available for n=9 from “GOOD” ; n=12 from the “POOR” subgroup ].

Bottom Figure. Histogram of two phenotypic extremes chosen to examine
the brain response to 6 sec cocaine videos: “GOOD”, < 30% cocaine

positive/missing urines during 12 outpatient weeks, and (>90%
cocaine positive or missing urines during the 12 outpatient weeks.

Yes —
We can link the brain
response to (visible)
cocaine cues to
relapse.

Individuals who wiill
proceed to

urine outcomes (>90%
cocaine-positive or missing)
have a heightened
brain response to
cocaine
cues...whereas those
proceeding to “GOOD”
outcome have a low
response.
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Struggling against an “unseen ”foe

Cocaine patients often describe conscious
craving as volcanic -- erupting rapidly --
seemingly “out of nowhere™:

“..1don’t know what

happened -- one second |

was OK -- and the next -- |
was on a mission -- out the
door, looking for cocaine...”




By the time our patients can “label”
the state triggered by exposure to drug
cues...they are already in big trouble!

ot g

Does the “trouble” -- the brain response
to drug cues -- begin instantly
outside awareness”?




Struggling against the “unseen” foe

To test this, we used:

Exceedingly Brief

(33 msec-
backward-masked)
“‘Unseen " Cues...




“Unseen”
(33 msec)

Aversive

PV

i

33 msec targets

Ave. 1500 msec
interstimulus

interval .
Cocaine

“Unseen” cue paradigm. 24 randomly-presented 33 msec targets in
each of four categories (cocaine, sexual, aversive and neutral, interspersed
with grey-screen nulls) were immediately followed by a 467 msec neutral
“masking” stimulus”. Under these conditions, the 33 msec stimuli escape
conscious detection; only the 467 msec masks are later recognized at
levels above chance. (From PLoS ONE, 2008).

“Unseen”
Cue
Paradigm

33 msec targets
467 msec “masks”

Advantages:
*A “demand-free” measure of the

reward circuitry ( unaffected by
secondary responses of regret, shame,
embarrassment...or by attempts to modulate
the response)....

- thus — it reveals the early,
“uncontaminated’ response of the
reward circuitry...



Activations “ Unseen ”

Reward Cues

trigger

limbic
activation:
amygdala
V. striatum

v. pallidum

insula OFC




OK, Anna Rose --- nice demo
of the brain response to
“unseen” drug cues —

but ......

.... does this brain response
have any thing do with “real-
world” vulnerability to
relapse?



Outline
Context :

¢ Two brain systems implicat@d in relapse vulnerability: “GO!” and
STOP! circuits _

Part 1: Visible Drug Cues
. Can we image the brain respons’isible drug cues ?
. Can we link the brain response to relapse?

Partll : “Unseen” Drug Cues

. Can we image the brain re*nse to 33 msec “unseen” drug
cues?

Can we link the brain re*nse “unseen” cues to relapse?

Part lll : Why are some more vulnerable to drug cues ?
. (Genetics? Epigenetics / prior Trauma /Abuse )?

Part IV : Is there hope? Can we protect the “cue-vulnerable” phenotype
with a medication?




“Unseen” (subliminal) 33 msec COCAINE cues trigger
“GO!” — and the brain response predicts future relapse!

Rapid > Delayed Relapse

v. striatum

v. pallidum

amygdala

v. striatum
v. pallidum

am .
yg Response to sexual or aversive cues

not predictive of rapid relapse

(N=17 v. 8) drug- neut, 2<t< 5 fprdisplay
(MonteCarlo corrected, k=533; voxel=.005, cluster =.05)

& &

Rapid>Delayed; Sex-neut

& &

Rapid>Delayed; Aver-neut

Is the rapid relapse prediction
specific to cocaine cues? Yes »
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Smoking vs. Non-smoking Cues

DAT 9 carriers vs. DAT 10 homozygotes

Franklin, et al. Neuropsychopharmacology, 2008; Addiction Biology, 2011.



and Opioid patients (left panel) carrying the G-allele variant of
FKBPS5 SNP rs 3800373 (associated with heightened cortisol signaling, as
compared to TT homozygotes) demonstrate a heightened limbic (striatum,
v. pallidum, amygdala, midbrain, anterior insula) and extra-limbic (p.
cingulate, visual cortex) brain response to cues, (n=56 total)

Drugi-Neuti_Unmasked RFX TG GG _N_coc_opi_31_01-May-2019 Drug1-Neut1_Unmasked_RFX_TT_N_coc_opi_25_01-May-2019

T/G and G/G subgroup (n=31) T/T homozygotes (n=25)

500 msec fast-event-related fMRI task; first half (Drugl—Neutl1); SPM 8 parametric maps
thresholded 2<t<5 for display.




Outline
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with a medication?




Enhanced Limbic Reactivity to 33 msec
“Unseen” COCAINE Cues In

CocainePatients with Prior Trauma

Dr. Jesse J. Suh

No Prior Trauma

Prior Trauma

Drugl-neutl



New results with our 500 msec cue task: An Abuse Endophenotype

Paul Regier, Ph.D.
NIDA T32 Fellow

Cocaine patients
with a prior history
of abuse (physical,
emotional , or
sexual) have a
heightened brain
response to 500
msec cocaine cues.

Abuse vs. No Abuse

Cingulate

mOFC

Striatum

Ad(diction Biology, VIA  Thalamus
2016.

VTA

NAC  caudate




WHEW - Cues are everywhere —
sometimes even “unseen” — thus
very difficult to battle....

.... what can we do to protect

against this vulnerability -- to
assist our patients in their
struggle? ..... Is there hope?

Yes: ongoing intervention
studies




Outline
Context :

¢ Two brain systems implicat@d in relapse vulnerability: “GO!” and
STOP! circuits L

Part 1: Visible Drug Cues
Can we image the brain respons’isible drug cues ?

Can we link the brain response to relapse?

Part Il : “Unseen” Drug Cues

Can we image the brain resgonse to 33 msec “unseen” drug
cues? l
Can we link the brain re‘nse “unseen” cues to relapse?

Part lll : Why are some more vulnerable to drug cues ?
. (Genetics? Epigenetics / prior Trauma)?

Part IV : Is there hope? Can we protect the “cue-vulnerable” phenotype
with a medication? New tools?




I Neutral
[1 Cocaine-Cues

Evidence of striatal DA release to cocaine cues in humans

k

Z=B0mm Z=58mm
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T 1

Distribution Volume
o
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0.15L
M 0.1

0.05

Cerebellum

Ventral Striatu

"-\ A" il "
P » b i %

z=20mm  z=2Amm  z=28mm  z=-32mm

B. Brain maps obtained with SPM showing the difference in the
distribution volume images of [V'C]raclopride between the neutral
and the cocaine cue condition (p < 0.05, uncorrected, treshold >
100 voxels). Note that there were no differences in the ventral
striatum (-4 and -8 planes).

June 2006, Journal of Neuroscience.




“GO!”
Medication

Hypothesis:

If imbic DA release is one substrate for

cue-induced cocaine craving, then a
GABA B agonist medication might help
blunt both subjective and brain
responses to cocaine cues.



Protection against the “unseen” foe...

Baclofen for Baclofen — Placebo (n=20)

GABA B ago
against “unseen” cues....

Dr. Kim Young. a NIDA T-32 Fellow,
has been energizing our baclofen Baclofen reduces limbic activation to “unseen”
cocaine cues (drug-neutral contrast; t-maps

efforts! thresholded at 2>t<5 for display.)




The GABA B agonist baclofen blunts
limbic activation to 33 msec cocaine cues

A B
Baclofen<Placebo Placebo Baclofen

(A) Baclofen-as compared to placebo-treated cocaine patients (B) show blunted activation in a large inter-connected
cluster spanning v. striatum, v.pallidum, amygdala, midbrain and OFC. r “unseen” robe is sensitivi DA-

modulating medication. Young et al._Journal of Neuroscience, 2014.




Coming Attractions: New Tools, New Targets

Much of our anti-relapse work has targeted the “cue-reactive”
subcortical circuitry — and we are continuing to do this with new
brain tools: LIFU... and... DBS....

New Interventions

Psychedelics LIFU TMS DBS
(Psilocybin, 5SMeQDMT, Low-intensity Focused Ultrasound Transcranial Magnetic Deep Brain Stimulation
Ketamine) Stimulation

However, we are expanding our targets to include ‘neurocognitive
flexibility’, helping patients get ‘unstuck’ from vicious relapse
cycles, and to support sustained recovery. We have two ongoing
psilocybin trials in our patients struggling with OUD.



SUMMARY

Context :

¢ Two brain systems implicated in relapse vulnerability: “GO!” and
circuits

Part1: Visible Drug Cues
Can we image the brain respons isible drug cues ?
Can we link the brain response to relapse?

Partll : “Unseen” Drug Cues

Can we image the brain response to 33 msec “unseen” drug
cues?
Can we link the brain resm)nseio “unseen” cues to relapse?

Part lll : Why are some more vulnerable to drug cues ?
. (Genetics? Epigenetics / prior Trauma / Abuse )?

Part IV : Is there hope? Can we impact the “cue-vulnerable” phenotype
with a new tools? (LIFU; DBS) ? New targets: getting “unstuck”:
Psilocybin




VULN%RA BILITY
A

“....but
is “"GO!" the
whole story?




VULNERABILITY

"GOl g

N

‘:§TO P!”
|

Brain substrates C /
or lack thereof :

cue-induced@rug cits il¥rontal

jvation. ..
motivation f modulatdBy circuits)

|
»




: In a vulnerable brain....

..the brain’ s frontal

circuitry is not modulating
downstream (GO!) systems — the
“brain brakes” may be bad — or

the connection between the

brakes and the other regions may Result: poor decision-making...poor
be “broken”. impulse control...greater risk-taking...poor

inhibition...an “over-reacting” brain




What if some patients have a deficit in their
frontal (“STOP!”) circuitry?

Why it’s hard to say NO.........

“Bad B ag”

(Poor Frontal Endowment)




....Though Phineas
suffered NO speech,
motor, memory, or
intellectual
deficits....he was no
longer able to make
good life decisions
...to be responsible,
to plan ahead, to
consider
consequences...he
was disinhibited,
profane, took to
drink...was never
able to again hold the
same level job.
Suffered profound

In 1994, the D’ Amasios (lowa) reconstructed decline. Died in 1861.
the likely trajectory of the tamping iron,

noting the similarity of his deficits to those

of their patients with lesions of VMPFC....




Cocaine Patients
PET O-15 Reduced

Hypoactivity Gray Matter

Science, May 31, 2002




NEURO targets: Relapse Prevention

Scan Day 1

Scan Anatomical|  ASL BOLD Brief Cue | 1 [ BuefCuell
Localizer |Resting Scan| |Resting Scan | | (33 msec) | | Go-NoGC | | (500 msec) | | Structural De-Brief
5 5

Minutes 30 sec 8.25 5.5 325 3

Scan Day 2 Task Day

Scan Anatomical ASL BOLD Craving- Affect [Behavioral
Localizer |Resting Scan| |Resting Sfan | | Inhibiton | | | | Regulation | [De-Brief | Tasks | | De-Brief |
Minutes 30 sec 5 B 5 ] 7.5 B B 7.5 (60min) | |




As a group, cocaine patients were poor inhibitors....but when divided according to a
prognostic clinical phenotype ( vs. cocaine — urine at entry) --- the “good
prognosis” phenotype showed an inverse relationship between amygdala (seed) and .
dorsal cingulate; this pattern was absent in the “poor prognosis” subgroup.

I Attempted

RAPID RELAPSE PHENOTYPE :
Cocaine patients with BE-positive urine status at entry to 8-10 day

residential stay (for imaging) tend to relapse rapidly after discharge

Cocaine
- neg

=missing)

(=] (=] o
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During attempted inhibition of craving 2> “good prognosis”
cocaine (neg) patients have a sustained inverse relationship
between amygdala and dorsal cingulate (Lam, et al. 2013, DAD)

“STOP!”

1- What is the brain signature for
‘auccessful inhibition’ in our
Affect-Congruent Go-NoGo Task?

2 — In our Inhibition of craving
task = What is the brain pattern
for cocaine patients with a “good
prognosis” (cocaine negative

Wavelet-transformed temporal cerebral blood flow signals during attempted urine at treatment entry)
inhibition of cue-induced cocaine craving distinguish prognostic phenotypes™ 2
phenotype:

esa Franklin?, Charles O'Brien?, Jeremy Magland®,




How can we determine whether these brain
differences we see in adults were present even
before drug exposure? Important, in terms of
what we target — or can expect — from treatment!




Adolescent Brain Cognitive Development

>11,000 9-10 year olds to be assessed regularly for
at least a decade (2018-2028), with many MANY
phenotypic measures and brain probes for reward,
inhibition, working memory and emotion recognition

( along with structural and resting brain function).

https://abcdstudy.org/es/publications/

A great research opportunity -- with no data
collection required !

Importantly -- most of our work on
“GO” and “STOP” substrates has
been conducted in adults with
addiction — and has documented
differences in the brain response to
probes for reward and inhibition —
but — we still need to understand the
big “chicken-egg” question: which
differences are the ‘result’ of drug
use/exposure, and which may have
pre-dated, and even predisposed the
progression to addiction?

The goal is to identify the strongest
brain, behavioral and environmental
predictors of vulnerability to later
mental health and drug use problems
— toward early intervention and
improved (even novel) treatments.



Summary

Context :
. Two brain systems implicated in relapse vulnerability: “GO!” and
circuits

Part 1: Visible Drug Cues

. Can we image the brain respons isible drug cues ? Yes

. Can we link the brain response G‘apse? Yes

Part Il : “Unseen” Drug Cues

. Can we image the brain response to 33 msec “unseen” drug

cues? Yes

. Can we link the brain response to “unseen” cues to relapse? Yes

Part lll : Why are some more vulnerable to drug cues ?

. Genetics and Epigeneticg, e.g., prior Trauma may modulate

Part IV : Is there hope? Yes We may be able to protect the “cue-
vulnerable” phenotype with DA-modulating or other
medications. And a NEW target: Neurocog Flexibility: Psilocybin

Part V: The ‘STOP’ system (poor recruitment — and/or compensatory over-
recruitment of the ‘stop’ circuitry) may also be a relapse vulnerability....and
some individuals may be more vulnerable, even before drug exposure.




Our new NEURO tools will help us move us forward...

—_— =l

il

Adding NEURO targets and tools to the development
pipeline promises to accelerate the pace of discovery.

These NEURO measures will allow us to embrace the
heterogeneity within the disorders -- and make use of
the heterogeneity itself as a powerful tool for
medication development in the addictions.....




...offering new hope
for managing our “old” brain’ s
GO! and circuitry...

....thus new hope for the addictions ...

...ahem....and what about managing our day-to-day
“limbic moments” that don’ t quite qualify as “addiction”
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What is “recovery”: Taxonomy
LA and terminology

Outline

How to conceptualize recovery

Models: How to achieve stable
recovery and reduce and
prevent long-term relapse risk




Healing Terminology Used in the Addiction Field

Different Terms. Different Focus. Shared Goal.

All represent positive change toward improved health and well-being.
g N g 7 Ll N

REDUCTION || CESSATION | ABSTINENCE == RESOLUTION | | REMISSION W RECOVERY

©@ ©

A voluntary, ongoing

Decreasing the Stopping substance The complete A sustained state A period of
amount of substance use, which may be avoidance of in which substance improved health process of ch?nge
use and related short-term or alcohol and use no longer where symptoms ) ;.hle"gr which
conseguences. longer-term. other drugs. controls or defines of substance use i o g
o ; their health and
a person'’s life. disorder are absent libalia. i
r significantly weL -baung, Ivech
oned self-directed life, and
reduced.

strive to reach their
full potential.

e Safer use ¢ Ending use ‘ ¢ No use of any * Long-term stability s Fewer or no m
» Fewer harms | * Gaining control migd—altering * Peace and clarity symptoms * Whole-person wellness
* |mproved stability * Beginning a | ByESwGne * Freedom from e Improved » Growth and purpose
e Often chosen for ; s [ i ;

e Step toward new chapter health, personal, | the grip of functioning « Quality of life

change e May or may not or spiritual reasons addiction e May or may not + Includes many

be sustained s Can be time-limited » Forward movement include abstinence pathways
L E or ongoing \

“Less use. Less harm. “Stopping use— ) ) “The issue is “Symptoms improve. “Living a meaningful

More control.” a powerful first step.” “Choosing not to use.” resolved. Freedom Life gets better.” and fulfilling life.”

and a new normal.”

DIVERSE PATHS

These terms are not one-size-fits-all. People’s goals, paths, and definitions of success are unique. FIDUAL C

Respect. Person-Centered. Strengths-Based. Hope-Focused. ONGOING RS0
MEANINGFUL LIFE

Kelly, 2026 @ Whatever term is used, the goal is the same: improved health, well-being, and quality of life.



Recovery Definitions

Source Definition

SAMHSA A process of change through which individuals improve their health and wellness, live a self-directed life, and strive to
reach their full potential.

ASAM Recovery from addiction is an active process of continual growth that addresses the biological, psychological, social and
spiritual disturbances inherent in addiction...

Recovery Science Research Collaborative Recovery is an individualized, intentional, dynamic, and relational process involving sustained efforts to improve wellness.

UK Drug Policy Commission The process of recovery from problematic substance use is characterized by voluntarily-sustained control over substance use
which maximizes health and wellbeing and participation in the rights, roles and responsibilities of society.

William L. White Recovery is the experience (a process and a sustained status) through which individuals, families, and communities impacted
by severe alcohol and other drug (AOD) problems utilize internal and external resources to voluntarily resolve these
problems, heal the wounds inflicted by AOD-related problems, actively manage their continued vulnerability to such
problems, and develop a healthy, productive, and meaningful life.

National Institute on Drug Abuse Research on the science of addiction and the treatment of substance use disorders has led to the development of research-
based methods that help people to stop using drugs and resume productive lives, also known as being in recovery.

Betty Ford Institute Recovery is a “voluntarily maintained lifestyle characterized by sobriety, personal health, and citizenship.”

Alexandre B. Laudet “...recovery goes well beyond abstinence ...experienced as a bountiful ‘new life’, an ongoing process of growth, self-change
and of reclaiming the self.”

Kelly, 2026



Most recognize
that recovery is
a process and
IS both

dimensional
and a
category....

Kelly, 2026

“Recovery” describes a process of salubrious change that
occurs as individuals attempt to resolve AOD problems

“Recovery” also a category (“in recovery”); at some point
people consider themselves “in recovery” but previously
did not

Like “remission”, also potentially different degrees of
“recovery” that may be marked by time (alone) that
suggest more stable “recovery” with greater time, but...

Currently missing - markers of resilience beyond just
“time”; which remission-based factors are indicative of
continued remission vs elevated risk of
relapse/reinstatement (e.g., resiliency/vulnerability)?



Consisting of different intersecting constituent parts

(e.g., SAMHSA)

0 000

HEALTH HOME COMMUNITY PURPOSE



Many people with broad arrary of mental health

challenges define recovery often as consisting of five key
elements ...(C.H.I.M.E)

;

CONNECTION HOPE AND POSITIVE SOCIAL MEANING AND EMPOWERMENT
OPTIMISM IDENTITY PURPOSE

Adapted from source: Leamy et al, 201 |, Br J Psychiatry



Recovery: Weatherproofing remission

Kelly and Stauffer, 2026



Lingering questions on “recovery”

* Do we want to leave “recovery” as a broad organizing concept without
defining it operationally?

* Do we want to allow people to subjectively self-define “recovery” however
they want (“You’re in recovery when you say you are”)?

* Do we want to obtain standardized “recovery” prevalence rates (i.e., that
are not self-defined) like we do for diagnostic remission?

* Do we want to construct “recovery” and duration of recovery, in a
standardized objective way to help inform and determine socio-legal
decisions (e.g., child custody cases)

Kelly and Stauffer, 2026



Similar changes face the definition
of “health/ healthy” and how best
to define/operationalize...

« WHO (1948) “state of complete physical, mental,
social well-being, not merely the absence of
disease and infirmity”

« WHO (1984): “The extent to which an individual or
group is able to realize aspirations and satisfy
needs and to change or cope with the
environment. Health is a resource for everyday
life, not the objective of living; it is a positive
concept, emphasizing social and personal
resources, as well as physical capacities."

_ L

Kelly and Stauffer, 2026

i




-I What is “recovery”: Taxonomy
L and terminology

Outline

How to conceptualize recovery

Models: How to achieve stable
recovery and reduce and
prevent long-term relapse risk




eeececccee.. RECOVERY  coreeeeeeen..

Successful healing from addiction involves the dynamic interplay
of the psychobiological factors within the person

223%(e{"[e]:1[e]Ne]ci[od:. M With the socio-ecological factors in the environment. SOCIO-ECOLOGICAL

Inside the person Outside the person

INTERNAL PROCESSES

Internal processes that shape
healing, recovery, and well-being.

ENVIRONMENTAL CONDITIONS

Environmental conditions and supports \ﬁ

that enable recovery to flourish.

BRAIN & NEUROBIOLOGY
Healing brain circuits, reducing
craving, improving response
to stress.

EMOTIONS & MENTAL HEALTH
Managing emotions, building
resilience, treating co-occurring
conditions.

IDENTITY & PURPOSE
Rebuilding self-worth, meaning,
and a hopeful future.

RELATIONSHIPS & SOCIAL SUPPORT

Connection with family, peers,
mentors, and supportive networks.

COMMUNITY & CULTURE
Belonging, cultural inclusion,
and community acceptance
and engagement.

. EDUCATION & EMPLOYMENT

Meaningful opportunities that
promote stability and purpose.

HEALTH & WELL-BEING

Impmvingtsleeja, nutriltliOn, . WHOLE—PERSON .
movement, anda overa RECOVERY

physical health.
Health, purpose, connection,

COPING & SKILLS and hope
Developing skills to handle
triggers, solve problems,

and make healthy choices.

POLICY & SYSTEMS

Equitable access to healthcare,
housing, harm reduction, justice
reform, and recovery supports.

AFE & STABLE ENVIRONMENTS

Safe housing, financial security,
and neighborhoods that support
health and recovery.

® o ®
L] e ® 09 e & % - @
e e ccoc0oo00 00000 0? Secoceecccco0c0000®

Kelly, 2026



The Paradox of Addiction:

The same four Reasons are responsible for getting in to and out of addiction

REASONS PEOPLE (_ WHY THE PARADOX? ——> REASONS PEOPLE
USE SUBSTANCES STOP USING SUBSTANCES

To feel good e To feel good

To feel better To feel better

ADDICTION CHANGES
THE BRAIN

Hijacks reward, stress, and
motivation systems

To do better To do better
NARROWS THINKING

Craving, habits, and learned
associations drive use

©@ O

‘o.o‘ Because others T ‘o.o‘ Because others
& are doing it POt o i B®  arenot doing it
expands choices, and
aligns behavior with values \ /
- o e J

Kelly, 2026



Kelly, 2026

RECOVERY PUBLIC HEALTH PARADIGM

Person Characteristics
e Biology & genetics
e Age, sex, development
e Behavior & coping skills
e Health status

gl Beliefs & perceptions

Drug e Person e« Environment

Drug Characteristics

e Type of substance

e Dose and potency

» Route of administration

¢ Availability and accessibility

DRUG-PERSON ) DRUG-ENVIRONMENT

INTERACTIONS U  INTERACTIONS
RECOVERY

OUTCOMES

Risk or Protection
Sustained Recovery
Quality of Life
Well-Being

Environmental Characteristics
e Physical environment

e Social & cultural norms

¢ Economic conditions

* Policies & laws
PERSON-ENVIRONMENT

INTERACTIONS e Community resources

RECOVERY IS SHAPED BY THE INTERPLAY OF DRUG, PERSON, AND ENVIRONMENT.

Understanding and addressing all three elements leads to better prevention,
treatment, and healthier communities.



How Organisms Heal

Photosynthesis

Psychosynthesis




A Social Activity Nutrition Emotion Regulation (SANER)
Approach to Recovery

Social
Social
Activity
Nutrition
Emoti Recovery
MOTIoN (Psychosynthesis) Emotion
Regulation —

Regulation
(SANER)

Nutrition

Kelly JF (2021; 2022)



-I What is “recovery”: Taxonomy
L and terminology

Outline
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odels: How to achieve sta
recovery and reduce and
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o0 years

of treatment and public
health advances facilitated
largely by NIH and VA
funded research has led to
progress in many areas
addressing addiction ...




Research has led to a number of
paradigm shifts... including
different taxonomies and
terminologies and contributed to
decreased stigma...

Treatment ’ Etiology

Clinical
Course

Pathways

Epidemiology‘!

Neurobiology

Typology



The clinical course of addiction and achievement of stable
recovery can take a long time ...

Can we speed this up?

Full Sustained Risk drops
Remission below 15%

Addiction

Opportunity
for earlier
detection

e initiated

screening in

non-specialty Cessatlon

settings like

primary attempts

care/ED

4-5
Treatment Continuing
episodes/ care/ 60-75% of
mutual- mutual- individuals

will
achieve full
sustained

remission

Recovery
Priming

Recovery Recovery
Mentoring Monitoring

Kellv JE (2022) Psvchiatr 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...

PdJilding materials (recovery capital)
— mostly neglected

Scaffolding (building skills and
support beyond acute stabilization)

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




Recovery Capital

S D
Individual
(coping, motivation, self-efficacy)
- J
4 ) A
Social
(recovery-specific/family, friends)
o J
. . D
Financial
(income, resources)
- J
4 A
Cultural
(identity, values)
o J




MASSACHUSETTS
i GENERAL HOSPITAL

RESEARCH ¥
INSTITUTE @ ramareneminsore

Multiple Pathways to Recovery

Acknowledges myriad ways in which individuals
can recover:

 Clinical pathways (provided by a clinician or
other medical professional — both medication and
psychosocial interventions)

* Nonclinical pathways (services not involving
clinicians such as Alcoholics Anonymous)

« Self-management pathways (recovery change
processes that involve no formal services,
sometimes referred to as “natural recovery”)




Recovery support services
have grown intended to
facilitate access to conducive
and supportive environments
and recovery capital ...

Mutual help
organizations

Clinical Peer-based
models of and Recovery
long-term Coaching
recovery support

management services

Recovery

Recovery
supports in Recovery
education .
Residences
and work
settings
Recovery
community
centers

‘ ALCOHOLICS
——] NARR ANONYMOUS

nc OI'

/ Recovery Community Center§g

Peer-to-peer support s

I—IE

for \fEW HAMPSHIRE
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COMMUNITY
ORGANIZATIONS

FACES & VOICES 9F RECOVERY RISy
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LARHE

%
SMART
Recovery®



Advantages of
recovery support
services in
disease/recovery
management....




Recovery support services
have grown intended to
facilitate access to conducive
and supportive environments
and recovery capital ...
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(ﬁ( Cochrane
xo# Library

Cochrane Database of Systematic Reviews

Alcoholics Anonymous and other 12-step programs for alcohol use

disorder (Review)

Kelly JF, Humphreys K, Ferri M

Kelly JF, Humphreys K, Ferri M.

Alcoholics Anonymous and other 12-step programs for alcohol use disorder.
Cochrane Database of Systematic Reviews 2020, Issue 3. Art. No.: CD012880.
DOI: 10.1002/14651858.CD012880.pub2.

www.cochranelibrary.com

Alcoholics Anonymous and other 12-step programs for alcohol use disorder (Review) W[ LEY
Copyright © 2020 The Cochrane Collaboration. Published by John Wiley &Sons, Ltd.

Cochrane Systematic
Review on AA/TSF
(2020)

e Kelly, JF
* Humphreys, K
* Ferri,M




TSF Compared to Different Theoretical
Orientation Treatments
(RCTs all Manualized)

50

45

45

40
36

36
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30

25

20

15

% COMPLETLEY ABSTINENT

10

Davis 2002* Litt 2007* Litt 2009* Litt 2016 MATCH 1997a* MATCH 1998a*  MATCH 1998b* Kelly 2017 McCrady 1999+

STUDY
mTSF mCOMPTX1 mCOMPTX?2

Kelly et al, 2020; Alcohol and Alcoholism



TSF Compared to Different Theoretical
Orientation Treatments
(RCTs all Manualized)

100
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70

58.59
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50.00 50.00
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STUDY
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Kelly et al, 2020; Alcoh

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.

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!
*/f you go and if you work out regularly

.-Ongoin%challenge is engaging and retaining people
iIn 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

Kelly et al, 2025; American Jnl Pub Hlth



Emerging Evidence for Additional Mutual-Help
Organizations....

J Subst Abuse Treat. 2017 February ; 73: 16-26. doi:10.1016/j.jsat.2016.10.004.

Comparison of 12-step Groups to Mutual Help Alternatives for
AUD in a Large, National Study: Differences in Membership

O O O O Characteristics and Group Participation, Cohesion, and

Satisfaction

Sarah E. Zemore, Ph.D., Lee Ann Kaskutas, Dr.P.H., Amy Mericle, Ph.D., and Jordana
Hemberg, MPH
Alcohol Research Group, Emeryville, CA

Abstract

Background—Many studies suggest that participation in 12-step groups contributes to better
recovery outcomes, but people often object to such groups and most do not sustain regular
involvement. Yet, research on alternatives to 12-step groups is very sparse. The present study
aimed to extend the knowledge base on mutual help group alternatives for those with an alcohol
use disorder (AUD), sampling from large, active, abstinence-focused groups including Women for
Sobrietv (WFS). LifeRine. and SMART Recoverv (SMART). This paver presents a cross-sectional
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Abstract

Background: Mutual-help organizations (MHOs) play a crucial role for many individ-
uals with alcohol use disorder (AUD) or other substance use disorders in achieving
stable remission. While there is now substantial research characterizing who uses
12-step MHOs, very little is known about who becomes affiliated with newer and
rapidly growing MHOs, such as Self-Management and Recovery Training ("SMART"
Recovery). More research could inform knowledge regarding who may be best en-
gaged by these differing pathways.

Methods: We conducted a cross-sectional analysis of participants (N =361) with AUD
recruited mostly from the community who were starting a new recovery attempt and
self-selected into one of four different recovery paths: (1) SMART Recovery ("SMART-
only"; n=75); (2) Alcoholics Anonymous ("AA-only"; n=73); (3) Both SMART and AA
("Both": n=53): and (4) Neither SMART nor AA (“Neither™ n= 160). We compared the
groups on demographics, clinical history, treatment and recovery support service use,
and indices of functioning and well-being. We computed descriptives and conducted
inferential analyses according to the data structure.

Results: Compared to study participants choosing AA-only or Both, SMART-only
participants were more likely to be White, married, have higher income and more
education, be full-time employed, and evince a pattern of lower clinical severity char-
acterized by less lifetime and recent treatment and recovery support services usage,
lower alcohol use intensity and fewer consequences, and less legal involvernent. AUD
symptom levels, lifetime psychiatric diagnoses, psychiatric distress. and functioning
were similar across MHO-engaged groups.

Conclusion: SMART Recovery appears to attract individuals with greater psychoso-
cial stability and economic advantage and less severe histories of alcohol-related im-
pairment and legal involvement. Findings suggest that certain aspects specific to the
SMART Recovery group approach, format, and/or contents may appeal to individu-
als exhibiting this type of profile. As such, SMART appears to provide an additional

This is an open access article under the terms of the Creative Commaons Attribution License, which permits wse, distribution and repreduction in any medium,

provided the original work is properly cited.

i 2023 The Authors. Alcoheol: Clinical and Experimeantal Research published by Wiley Periodicals LLC on behalf of Research Society on Alcohol.

Alcohol Clin Exp Res. 2023:00:1-17.

wileyonlinelibrary.comy/joumal facer



Results
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Results

Marital Status

Criminal Justice Involvement
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Resu Its Outpatient Treatment Inpatient/Residential Treatment
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Empirically-supported MOBCs through which AA confers benefit

Coping skills




Recovery support services
have grown intended to
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and recovery capital ...
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Oxford

OO House vs.

Usual Care

Recovery Residences had —

* half as many using
substances across 2 yrs

* 50% more employed

«.1/3 re-incarceration rate

76.1

64.8

9

-

Substance use Employment Incarceration

rate

rate

m Oxford House

B Usual Care



Cost-benefit analysis of the

Oxford House Model

Evaluation and Program Planning 35 (2012) 47-53

* Sample: 129 adults leaving
Contants lists available at ScianceDiract EVALUATION Ssu bsta nce use treatment between

Evaluation and Program Planning 2002 and 2005

journal homepage: www.elsevier.com/locatefevalprogplan

* Design: Cost-benefit analysis using
RCT data

Benefits and costs associated with mutual-help community-based recovery
homes: The Oxford House model

Anthony T. Lo Sasso®*, Erik Byro®, Leonard A. Jason®, Joseph R. Ferrari®, Bradley Olson®

* Health Policy and Administrarion, School of Public Health, University of Ilinoés ar Chicago, 1603 W Tawlor, Chicago, Il 50660, United States

" Eronomics Department, University of ilinois at Chicage, 601 South Morgan UH725, Chicago, IL 80607, United States

© DePaul University, Center for Community Research, 990 W, Fullerton Ave,, Suite 3100, Chicago, IL 60614, Unired States °
4 Depaul University, Department of Psychology. 2219 North Kenmore Avenue, Chicago, IL 50614, United States

* Narional-Lowis University, Psychology Department, 122 & Michigan Ave. Sulte 300, Chicage, IL 60603, Unired Stares

Intervention: Oxford House vs.
usual continuing care

ARTICLE INFO ABSTRACT

Article history: We used data from a randomized controlled study of Oxford House (OH], a self-run, self-supporting

Received _20 May 2010 recavery home, to conduct a cost-benefit analysis of the program. Following substance abuse treatment,

Received in revised farm 10 june 2011 individuals that were assigned to an OH condition {n = 68) were compared to individuals assigned to a

accgp«:d 29.J'me =11 " usual care condition (n = 61). Economic cost measures were derived from length of stay at an Oxford d FO"OW'U p: 2 yea rs
Available online 22 July 2011

House residence, and derived from self-reported measures of inpatient and outpatient treatment
utilization. Economic benefit measures were derived from self-reported information on monthly
Cosea-benait arilysls J:nccrnl:. d_ays participating in illegal activities, l_:inanr responses of alcohol and drug use, and
P e S incarceration. Results suggest that OH compared quite favorably to usual care: the net benefit of an OH
Residential treatment stay was estimated to be roughly $29,000 per person on average. Bootstrapped standard errors suggested
that the net benefit was statistically significant. Costs were incrementally higher under OH, but the

benefits in terms of reduced illegal activity, incarceration and substance use substantially outweighed ] Outcome : S u bsta nce u Se, mo nth |y

the costs. The positive net benefit for Oxford House is primarily driven by a large difference in illegal

activity between OH and usual care participants. Using sensitivity analyses, under more conservative 1 1 1

assumptions we still arrived at a net benefit favorable to OH of 517,830 per person. Incom el Incarce rat ion rates
& 2011 Elsevier Led. All rizhts reserved.

Keywoords:



Mean per-person societal benefits and costs
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Recovery support services
have grown intended to
facilitate access to conducive
and supportive environments
and recovery capital ...
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One-Stop Shopping for Recovery: An Investigation of

Participant Characteristics a

nd Benefits Derived From U.S.

Recovery Community Centers

John F. Kelly

Robert L. Stout, Leonard A.

Jason, Nilofar Fallah-Sohy, Lauren A. Hoffman,

and Bettina B. Hoeppner

kground: Recovery community centers (RCCs) are the “new kid on the block™ in providing

addiction recovery services, adding a third tier to

the 2 existing tiers of formal treatment and mutual

help organizations (MHOs). RCCs are intended to be recovery hubs facilitating

the accrual of recovery capital (e.
the owth, little is known about who use

Y rticipants (N =3
ates. Substance use history, s
tematic regression modeling teste

members (n = 336) we!
8.6%), with high school or low
0,000 past-year household income). Most had
problem. Juxl under half (48
attending RC 4 years, with many
aspects were \h:‘ socially nrh.n[c:d mutual-help/pe

%) reported a lifetime psychiatric diagno:

aching: nnpln\'menl educat
o improvements
potential clin-
36) attending RCCs (k = 31) in the
ervices used, and derived benefits (e.g
d a priori theori clati i
, 50% female, pre
and limited income (45
either ary opioid ohol (26.
Participants had been
) ( ). Most commonly used
er groups and volunteering, but technological ass

tance and employment assistance were also common. Conceptual model testing found RCCs ed

with increased recovery capital, but not social support; both of these (hs.nn/:‘d pr
al di

however, were related to improvements in p:
Conclusions: RCCs are utilized by

alcohol histories. Whe

appear (o play a more unique role not provided

the acquisition of recovery capital and therel
Key Words: Recovery Community C

Coachi Addiction, Substance U

ROFESSIONAL TREATMENT SER

play a vital role in addressing substance use dis
the United States and around the world. Such clinical ser
vices can provide life-saving medically managed detoxifica-
tion and stabilization as well as deliver medications and
psychosocial interventions that can alleviate cravings and
help prevent r . Extending the framework and benefits
of these professional treatment efforts, peer-led mutual-help

From the Recovery Research Institute (JF. VF-S, ILAH, BBH)
Massachusetts General Hospital and Harvard Medical School, Boston
M achusetts; DePaul University ( RL icago, Illinois; and De

sion Sciences Institute (LAJ), Providence, R.’)uu’( Island.

Received for publication October 11, 2019; accepted December 27,
2019.

Reprint requests: John Kelly, PhD, Recc ¢ Research Institute,
Massachusetts General Hospital and Harvard Medical hool, 151 Merri-
mac Stree. Floor, Baston, M A 02114; Tel.: 617-643-1980; Fax: 617-
2 667; E-mail: jkellyll@mgh.harvard.edu

2020 by the Research Society on Alcoholism.

mal outcomes,
and quality of life
s and primary opioid or
and hi
8 tating
and quIzl\ of life.

Rgunar}. Addiction, Support Serv Recovery

organizations (MHOs), such as Alcoholics nonymous
(AA), Narcotics Anonymous (NA), SMART Recovery, and
many others are commonly used to provide additional long
term fr recovery support over time in the communities in
which people live (Bog et al., 2017; Kelly, 2017; Kelly et al.,
2017a). Adding to these resources in recent years has been a
new dimension of recovery support services that are neither
professional treatment nor MHOs. These new services (e.g
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programs; Kelly et al., in pre: ite et al., 2012
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sed options to address the psychosocial barrers to
on (White et al., 2012, 2012).
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recovery support infrastructure and are growing rapidly
usins et al., 2012; Kelly et al., in pr Kelly et al.,
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40-Year Time Frame of Recovery Trajectories

: : : National
Recovery Indices by Years Since Problem Resolution Recovery Study
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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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Quality of Life — Psychological Distress
Happiness Self Esteem
Recovery Capital

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



How do people sustain char
the long-term? s

\ C ‘t
Relapse + recurrence vs resilience + re%‘bvewjvy v

Long-Term Relapse - Markers, Mechanisms, and
Implications for Disease Management

% RECOVERY
¢ RESEARCH
¥ INSTITUTE




TPPE Original Research

& frontiers | Frontiers in Public Health 07 Jarusary 2026

M) check for updates

OPEN ACCESS
EDNTED BT
Femnands Hinostroza,
Uriversidad Catdlica del Maule, Chile
e ED BY
Michate Mabr,
Tewas Tech University Hedith Sciences Censer,
Uried Seates
Marica Wison,
Hrthcentral Universicy, United Stat=s
*COAESPON
ohn F. Hel
jullyl 1 @mgh harardedu
0 15 Semtember 2025
1) 03 Decamber 2025
o 05 December 2025
WSHED 07 Jarary 2026
CTATION
Helhy JF, Hizin M, Zeng K. Mansks 5 and Abry &
12026) Long-t=rm relapse: markers,
implications for dissase
alcahol uss disorder.
iemith 131706132,
dai: 10:3389 fpubh 2025 1706192
COPTRIGHT
026 Helly, Hlein, Zang, Manske and Abey.

distribution or reproduction in ather forums is
permitted, provided the original awthons) and
the comyi are credited and that

ication in this journal is cited,

pied academic

practice. Mo use, distibution ar repraduction
is permitisd which does ot comply with
these tenmes

269 fpubh 2025 1706152

Long-term relapse: markers,
mechanisms, and implications for
disease management in alcohol
use disorder

John F. Kelly*, Morgan Klein, Katherine Zeng, Sydney Manske
and Alexandra Abry

Depariment of Psyc
Medical Schodl, B

Objective: Much has been thegrized and documented about factors inwelved
in alcohol use dizorder (AUD) relapse during the early months following a
recovery attempt where biobehavioral classical conditioning ("oues/triggersT]
and nmeurophysiclogical explanatory theories predominate. Little has been
documented., however, about long-term relapse (LTR) factors following
sustained AUD remission where self-regulation and stres= and coping
theories may predominate because LTR precursors are centered less arcund
neurophyziclogical dysregulation and cue reactivity and more around factors
such as lowered recovery vigilance, avoidant coping, or changes in recovery-
support services [RS5) usage. Greater knowledge of factors involved in LTR could
zensitize and empower clinicians to deliver more effective disease mansgement
protocels to monitor and intervene upon such risks prior to AUD recurrence.
Methods: Cross-sectionsl, retrospective study of individuals in recovery from
primary AUD (N = 50: 44% Female; S0% White} who had experienced LTR within
the past 5 years following at least 1 year of remission (M years remitted prior to
relapse = 3.6; range = 1-23) and assessed for any change in bio-psycho-social
domains or RSS usage during the year prior to LTR, along with their attributions
of factors’ contribution to relapse (risk "potency”; i.e., didn't contribute, possibly,
probably, or definitely, contributed). Research questions focused on the year
preceding the LTR assessing: (1) prevalence and nature of the bio-psycho-social
and R55 use changes and degree of attributed LTR risk potency: {21 number and
twype of definitely-contributing relapse factors within participants; (3) dymamic
temporal onset and nature of high-rick LTR precipitants; {4} single most influential
LTR rick factor.

Results: Several bio-psycho-social and RSS changes occurred during the year
preceding LTR wvarying in prevalence and potency. Some were prevalent, but
not potent, in terms of definitely contributing to LTR (e.g.. sleep, energy); others
occurred infrequently, but were potent [e.g., physical pain, recreational drug use);
others were both highly prevalent and highly potent (e.g.. change in recovery
vigilance). Within participants, median number of definitely contributing LTR
factors = 4, covering 2 different domains, on average. Temporal accumulation of
LTR risks tended to intensify toward the relapse horizon over the preceding year.
The single most important relapse factor tended to cluster in psychological le.g.,
recovery vigilance, mental health) and social domains.

Conclusions: Findings have implications for long-term disease mansgement
during AUD recowery providing a set of potential preliminary markers and
mechanisms that might be assessed., monitored, and, when necessary,

frontiers

3 frontiers
in Public Health




SUMMARY OF FACTORS PRECIPITATING RETURN TO USE
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FACTORS PRECIPITATING RETURN TO USE

Focus on Recovery | NN ] 35

Physical Pain

Mental Health Symptoms
Impulsivity

Recovery Support Service Use
Life Satisfaction

Psych Treatment

SUD Treatment

Loss

MHO Attendance
Recreational Drug Use
Time Spent Around Alcohol

Confidence in Recovery

Loneliness

Cha nge Employment
factors Isolation
ranked by Living Situation
. Compulsivity
rs k Financial
M edical Problems
d t Medication
( egree 2 Weight Change
which they Sleep
“d efl N |te ly” Appetite/Eating
Energy

contributed
to relapse)

Tobacco Habits

|10

| 34

| 25

I

| 8

. e e .

| 20

|10

|17

| 28

I

|18

| 26

133

| 20

|33

| 16

|19

| 22

| 14

|14

| 22

| 34

| 26

|35

|6

3

o 10% 20% 30% £0% 50% 60% 70% 80% 90%

mPsychological MSocial M Treatment & Recovery Services  MBiological

100%




Blological ractors Fsychological Factors

ISR al Eﬁ%

L 0]
o mi .

Marginal graphs

R e show change in
8 o L S 0 frequency of
) 0 E ) 0 [ | H |
= - C e & reported change
% B 5 o s0f g m = mOO
—— T R A factors across 12
o E ) = 0o g o
: s opBEs s S - months prior to
O ' =
M 0 0 = m = = o :
e 1IEzmegBe?i:IreIlr=§|3lE?|:>5|35(Mcn4nths) © e 1IEzmegBe?i:IreIlr=§|3lE?|:>5|35(Mcn4nths) © relapse horlzon -
Reported Relationship to Relapse:|_| Unclear [| Definite Reported Relationship to Relapse:|_| Unclear [1] Definite
Social Factors Recovery Service Factors M C O l'O rS
== :ﬂj D—:l:ﬁ:ﬁ represent
] [ .
.. . T . " proportion that
= 5, . .
® o sodoy o - 1o “definitely
2 = m £ = .
i SR . s mE= contributed”
ST - ] 0 a" across the entire
O m = 0 E H E Sam le
— : [ ]
. o, :=2EF 4 - u O P
e 1IE;megBeEJre:Ir:haIa6|:>5|35(Mc|4nth35 ° e 1IE;megBeEJre:Ir:haIa6|:>seS(Mcnﬂfnthsei °
Reported Relationship to Relapse:| | Unclear [T] Definite Reported Relationship to Relapse:| | Unclear [l Definite

Mote: boxes represent factors reported to have changed in the year prior to relapse.
Darker boxes result from an overlap of multiple changes indicated on the same time point.



Clinical Implications for Long-Term Disease
Management

* Checklist for patients to complete prior to ongoing visits involved in long-term
disease management

* |n 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 alist 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



APPENDIX 1

POTENTIAL DISEASE MANAGEMENT AND MONITORING QUESTIONNAIRE FOR USE IN CLINCIAL RESEARCH ON
ALCOHOL USE DISORDER RECOVERY AND LONG-TERM RELAPSE BASED ON STUDY FINDINGS

Rate your level of agreement with the following statements about significant changes you may

Kelly et al (2026) Frontiers in Public Health

have experienced since your last appointment

Biological

| have been having problems with sleep.

| have been experiencing changes in my energy levels.

| have been having problems with appetite and/or eating
habits.

| have been experiencing significant weight changes.

| have been suffering from chronic/ ongoing pain.

| have been using recreation drugs to get high or change
how | am feeling.

| have been making changes in my use of tobacco (started
using or quitting tobacco).

| have been having physical health problems.

My medications have changed.

Psychological

| have been feeling more impulsive than usual

| have been focusing less on my own recovery

| have been feeling less confident | can sustain my
recovery

| have been feeling dissatisfied with my life

| have been feeling more compulsive than usual

| have been having trouble with mental health symptoms

Social

| have been spending more time around alcohol.

| have become more socially isolated.

| have been feeling lonely.

My employment situation has changed.

I haua haan affartad hu tha lnce af camanna rlaca ta ma

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




QO

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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