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Follow
-up

Follow
ing today’s event, you w

ill receive a follow
 up em

ail, 
w

hich w
ill include:Links to the presentation slides and 

recording, if applicable

Inform
ation about how

 to request and 
receive C

EU
s

Link to our evaluation survey (G
PR

A)



Land Acknow
ledgem

ent
W

e w
ould like to take this tim

e to acknow
ledge

the
land

and pay respect to the Indigenous N
ations w

hose 
hom

elands w
ere forcibly taken over and inhabited.

Past and present, w
e w

ant to honor the
land

itself and the people w
ho have stew

arded it throughout the 
generations.

This calls us to com
m

it to forever learn how
 to be better stew

ards of these
lands through action, advocacy, 

support, and education.
W

e acknow
ledge the painful history of genocide and forced occupation of N

ative Am
erican

territories, and w
e 

respect the m
any diverse indigenous people connected to this

land
on w

hich w
e gather from

 tim
e 

im
m

em
orial.

W
hile injustices are still being com

m
itted against Indigenous people on Turtle Island, today w

e say thank you 
to those that stand w

ith Indigenous
peoples

and acknow
ledge thatland

reparations m
ust be m

ade to allow
 

healing for our Indigenous peoples and to m
other earth, herself.

D
ekibaota, Elleh D

riscoll, M
eskw

aki and W
innebago N

ations
Ttakim

aw
eakw

e, Keely D
riscoll, M

eskw
aki and W

innebago N
ations

Keokuk, Sean A. Bear, 1
st. M

eskw
aki N

ation



Learning Objectives
Connect behaviors of people w

ith substance use disorder to w
hat is happening in 

the brain
Be fam

iliar w
ith current and developing treatm

ent options
Describe the relationship betw

een opioids, stim
ulants and overdose

U
nderstand the connection betw

een stim
ulants and psychosis



People recover 
from

 addiction

Recovery includes:
•Health
•Hom

e
•Purpose
•Com

m
unity

And

•Culture



The Addiction Process

Binge/IntoxicationW
ithdraw

al/
N

egative Affect
Preoccupation/

Anticipation



Addiction and our brain

Addiction happens in the 
sam

e three parts of the brain 
no m

atter w
hat drug is used.

U
.S. Departm

ent of Health and Hum
an Services (HHS), O

ffice of the Surgeon General, Facing Addiction in Am
erica: 

The Surgeon General’s Report on Alcohol, Drugs, and Health. W
ashington, DC: HHS, N

ovem
ber 2016.



The addiction process—
structures of the 

brain

U
.S. Departm

ent of Health and Hum
an Services (HHS), O

ffice of the Surgeon General, Facing Addiction in Am
erica: 

The Surgeon General’s Report on Alcohol, Drugs, and Health. W
ashington, DC: HHS, N

ovem
ber 2016.

These structures coordinate our 
experience of m

eaning, pleasure 
and decision m

aking.

The function of these structures 
is im

pacted by traum
a.



The addiction process—
structures of the 

brain and their functions
•

Basal G
anglia

•
Binge/intoxication

•
Learning routine behaviors/form

ing 
habits/experiencing rew

ards
•

Extended Am
ygdala

•
W

ithdraw
al/negative affect

•
Regulates reactions to stress

•
Prefrontal Cortex

•
Preoccupation/anticipation

•
Set priorities, organize tasks, regulate 
em

otions and im
pulses

U
.S. Departm

ent of Health and Hum
an Services (HHS), O

ffice of the Surgeon General, Facing Addiction in Am
erica: 

The Surgeon General’s Report on Alcohol, Drugs, and Health. W
ashington, DC: HHS, N

ovem
ber 2016.



The addiction process—
brain chem

istry

U
.S. Departm

ent of Health and Hum
an Services (HHS), O

ffice of the Surgeon General, Facing Addiction in Am
erica: 

The Surgeon General’s Report on Alcohol, Drugs, and Health. W
ashington, DC: HHS, N

ovem
ber 2016.

These chem
icals carry m

essages across 
the different parts of the brain and 
control their function

Dopam
ine

O
pioid peptides

N
orepinephrine

Corticotropin-releasing 
factor
Dynorphin
G

lutam
ate



The addiction process
•

Chem
istry

Disturbing the chem
istry or 

structure of these parts of the 
brain changes how

 they 
function. 

•
Function
The altered function produces 
the behaviors w

e observe in 
people w

ith addiction.
•

Structure
Exposure to drugs in 
adolescence m

ay also alter 
the structure of the brain.



M
etham

phetam
ine vs. Cocaine



Basal G
anglia: binge/intoxication

Role of the basal ganglia in the brain
•

experiencing rew
ards

•
learning routine behaviors by 
paying attention

•
form

ing habits

Role of the basal ganglia in addiction
•

“binge &
 intoxication” phase of 

addiction
•

initially intense “pleasure” or 
escape from

 suffering provided by 
drugs hijacks the brains rew

ard 
system

•
people, places and things 
associated w

ith drugs becom
e 

triggers for drug use 
•

drug use becom
es fam

iliar and 
routine

14



Binge/Intoxication

W
hat people experience

•
People consum

e the intoxicating 
substance and experience its 
rew

arding or pleasurable effects
•

At first the pleasure is m
ore intense 

than natural pleasure 
•

Later the ability to feel pleasure 
from

 anything is decreased
•

People learn to associate pleasure 
or relief w

ith drugs and look for 
cues related to drug use 
(people/places/things)

W
hat happens in the brain

•
Dopam

ine release causes the 
experience of rew

ard/pleasure
•

O
pioid peptide release also causes 

the experience of rew
ard/pleasure

•
Glutam

ine release 
•

excites the neurons, telling the brain 
to “pay attention” and 

•
rem

em
ber the experience 

•
laying the foundation for a habit. 

15



Binge/Intoxication: 
opioids vs. stim

ulants

O
pioids

•
Directly replaces the function of 
naturally occurring opioid peptides

•
Indirectly releases dopam

ine 
•

Creates feeling of peaceful relaxation 
and satisfaction

•
Relieves em

otional and physical pain

Stim
ulants

•
Directly releases dopam

ine and keeps it 
from

 being stored aw
ay again

•
Indirectly released opioid peptides

•
Creates feeling of energy, strength, 
confidence and capability 

•
Distracts for boredom

 and frustration
•

Anger and possible psychosis
•

Very prom
inent phase in stim

ulant use 
disorder

16

Both train the brain to think this is a rew
arding activity and sets up 

triggers to do it again.



Binge/Intoxication: 
opioids vs. stim

ulants

O
pioids w

ork for O
U

D
•

Directly replaces the function of 
naturally occurring opioid peptides

•
Indirectly releases dopam

ine 
•

Creates feeling of peaceful relaxation 
and satisfaction

•
Relieves em

otional and physical pain

Stim
ulant use disorder

•
Directly releases dopam

ine and/or 
keeps it from

 being stored aw
ay again

•
Indirectly released opioid peptides

•
Creates feeling of energy, strength, 
confidence and capability 

•
Distracts for boredom

 and frustration
•

Anger and possible psychosis
•

Very prom
inent phase in stim

ulant use 
disorder

17

W
ait a 

m
inute?



Extended Am
ygdala: 

w
ithdraw

al/negative affect
Role of Extended Am

ygdala in the 
brain
•

Regulates reactions to stress
•

Links the feeling of rew
ard to 

decision m
aking 

Role of Extended Am
ygdala in 

addiction
•

W
ithdraw

al/negative affect 
phase of addiction 

•
Interrupts the connection 
betw

een natural rew
ards and 

decision m
aking

18



W
ithdraw

al/negative affect

W
hat people experience

•
W

ithout the substance people 
feel physically sick

•
Their outlook becom

es generally 
negative, sad or angry

•
Things they used to enjoy seem

 
boring or not w

orth the effort

How
 the brain is changed

•
The extended am

ygdala is very 
active creating feelings of stress, 
sadness, anger

•
Levels of corticotropin releasing 
factor, glutam

ate and dynorphin 
are high 

•
The rew

ard system
 is less active 

m
aking it hard to feel pleasure 

or enjoym
ent.

•
Brain m

akes less dopam
ine



W
ithdraw

al/negative affect
opioids vs. stim

ulants

O
pioids

•
Intense physical w

ithdraw
al (pain, 

sw
eating, tw

itching, diarrhea, 
vom

iting)
•

Intense sadness and hopelessness
•

Desire to avoid this experience 
drives use (very prom

inent phase 
in opioid use disorder)

•
W

ith ongoing use w
ithdraw

al and 
negative affect start sooner and 
becom

e m
ore intense (tolerance)

Stim
ulants

•
The “Crash”

•
N

egative m
ood/sadness/not caring

•
Inactivity/overw

helm
ed

•
Irritable/angry (too m

uch 
glutam

ate)
•

Lack of m
otivation (less dopam

ine)



W
ithdraw

al/negative affect
opioids vs. stim

ulants

O
pioids

•
Intense physical w

ithdraw
al (pain, 

sw
eating, tw

itching, diarrhea, 
vom

iting)
•

Intense sadness and hopelessness
•

Desire to avoid this experience 
drives use (very prom

inent phase 
in opioid use disorder)

•
W

ith ongoing use w
ithdraw

al and 
negative affect start sooner and 
becom

e m
ore intense (tolerance)

Stim
ulants

•
The “Crash”

•
N

egative m
ood/sadness/not caring

•
Inactivity/overw

helm
ed

•
Irritable/angry (too m

uch 
glutam

ate)
•

Lack of m
otivation (not enough 

dopam
ine)

W
hat does this m

ean?



•
“executive function”

•
organize thoughts and activities,

•
prioritize tasks, 

•
m

anage tim
e, 

•
m

ake decisions, and 
•

regulate one’s ow
n actions, 

em
otions, and im

pulses.

Role of the prefrontal cortex in 
addiction
•

O
ver-rides 

caution/duty/obligation
•

Prom
otes acting on im

pulses
•

The drive to act is increased so 
that im

pulses to repeat the 
experience is strong

•
The ability to stop, think and 
m

ake decisions is decreased

22

Prefrontal Cortex: 
Preoccupation/Anticipation

Role of the prefrontal cortex in the 
brain



Preoccupation/anticipation

W
hat people experience

•
The person w

ants to experience 
the em

otions and physical 
sensations produced by the drug 
again

•
Looking forw

ard to having the 
experience again distracts them

 
from

 daily life and responsibilities
•

W
aiting for the next opportunity to 

use the drug is hard to bear

How
 the brain is changed

•
The prefrontal cortex becom

es 
sm

aller
•

M
ore sensitive to stress signals 

from
 extended am

ygdala
•

Links the relief of stress to the drug 
related cues com

pleting the “habit 
loop” to the basal ganglia

•
Prioritizes acting an cues and 
cravings over other decisions and 
actions.



Preoccupation/anticipation
opioids vs. stim

ulants

O
pioids

•
N

eed to relieve physical 
sym

ptom
s in order to function 

(kind of an extension of the 
w

ithdraw
al/negative affect 

phase)
•

Desire to escape m
iserable 

negative m
ood/hopelessness

Stim
ulants

•
Intense drive to use

•
Desire to escape feelings of 
incom

petence and 
w

orthlessness
•

Rationalizing use stim
ulants to 

“function”
•

Extrem
ely sensitive to 

cues/triggers



Preoccupation/anticipation
opioids vs. stim

ulants

O
pioids

•
N

eed to relieve physical 
sym

ptom
s in order to function 

(kind of an extension of the 
w

ithdraw
al/negative affect 

phase)
•

Desire to escape m
iserable 

negative m
ood/hopelessness

Stim
ulants

•
Intense drive to use

•
Desire to escape feelings of 
incom

petence and 
w

orthlessness
•

Rationalizing use stim
ulants to 

“function”
•

Extrem
ely sensitive to 

cues/triggers

Intense drive 
vs. panic



Differences: opioids vs. 
stim

ulants
•Binge/intoxication phase is very prom

inent
•M

A stays in the body a long tim
e

•M
A directly releases dopam

ine and
keeps it from

 
being stored aw

ay in the cells
•M

A indirectly releases opioid peptides
•N

ot enough dopam
ine anym

ore
•G

lutam
ate causing irritability



Differences: binge/intoxication

•
Binge/intoxication phase is 
very prom

inent
•

M
A stays in the body a long 

tim
e

•
People w

ith M
A use disorder 

w
hat to feel com

petent and 
confident

•
W

ithdraw
al/negative affect is 

m
ore prom

inent in O
U

D.
•

O
pioid m

edications relieve 
these sym

ptom
s w

ithout 
needing to replace 
binge/intoxication.

•
People w

ith O
U

D w
ant to avoid 

being sick



Differences: the brain m
akes its 

ow
n opioids

•
Brain m

akes opioid peptides
•

M
A indirectly releases opioid 

peptides

•
O

pioid m
edications directly 

fulfill the role of naturally 
occurring opioid peptides but 
there is not naturally occurring 
stim

ulant peptide.
•

N
altrexone and buprenorphine 

show
 prom

ise for treatm
ent of 

m
etham

phetam
ine use 

disorder



Differences: there’s no 
dopam

ine pill
•

M
A directly releases 

dopam
ine and

keeps it from
 

being stored aw
ay in the cells

•
N

ot enough dopam
ine 

anym
ore

•
W

e can give people 
m

edications that help their 
brains start to m

ake norm
al 

am
ounts of dopam

ine again
•

Antidepressant and 
antipsychotic m

edications can 
help balance the dopam

ine
•

This corrects the 
w

ithdraw
al/negative affect 

phase



Differences: balancing im
pulses and 

caution
•

Glutam
ate causing irritability

•
M

edications are being studied 
to help restore balance 
betw

een urges/im
pulses and 

caution



Stim
ulant m

edications

•Stim
ulant m

edications have been studied to see if they 
can treat stim

ulant use disorder.
•They don’t reliably help people keep from

 using drugs or 
help them

 function better.
•Studies are still going on to see if a specific type or 

am
ount w

ill w
ork. 

31



O
ther possible therapies

•Transcranial M
agnetic Stim

ulation
•

TM
S is a noninvasive m

ethod of stim
ulating the brain using m

agnetic 
pulses for therapeutic purposes. Researchers are studying this approach 
as a treatm

ent for substance use disorders, but this w
ork is in very early 

stages

•N
eurofeedback
•

N
eurofeedback is a type of biofeedback that uses real-tim

e 
displays of brain activity—

m
ost com

m
only 

electroencephalography—
to teach people how

 to regulate their 
ow

n brain function.
•Vaccines and antibodies

•
Train the im

m
une system

 to block M
A from

 reaching the brain
W

hat treatm
ents are under developm

ent for m
etham

phetam
ine use and addiction? | N

ational Institute on Drug Abuse (N
IDA)



Stim
ulants and Psychosocial Treatm

ent

Contingency M
anagem

ent                             
Giving patients tangible rew

ards to 
reinforce positive behaviors such as 
abstinence
Voucher based reinforcem

ent: vouchers are 
given for negative urine toxicology tests. 
Value of voucher increases w

ith the 
num

ber of consecutive negative tests.
Prize incentives: participant draw

s for a 
prize w

hen a goal is m
et (attends 

counseling, negative toxicology, etc.). 
N

um
ber of draw

s increases w
ith each 

consecutive success. 

M
atrix M

odel
The M

atrix M
odel provides a fram

ew
ork for 

engaging stim
ulant users in treatm

ent and 
helping them

 achieve abstinence. 
Patients learn about issues critical to 
addiction and relapse, receive direction and 
support from

 a trained therapist, and 
becom

e fam
iliar w

ith self-help program
s. 

Patients are m
onitored for drug use 

through urine testing. 
The therapist functions sim

ultaneously as 
teacher and coach, fostering a positive, 
encouraging relationship w

ith the patient 
and using that relationship to reinforce 
positive behavior change. 

M
atrix M

odel | RCO
RPTA (rcorp-ta.org)

Treatm
ent for Individuals W

ho U
se Stim

ulants (TRU
ST) | RCO

RPTA (rcorp-ta.org)



Stim
ulants and Psychosocial Treatm

ent

Cognitive Behavioral Therapy
•

helps patients recognize, avoid, 
and cope w

ith the situations in 
w

hich they are m
ost likely to use 

drugs

12-step facilitation
•

Tw
elve-step facilitation therapy 

is an active engagem
ent strategy 

designed to increase the 
likelihood a person w

ith SU
D 

becom
ing affiliated w

ith and 
actively involved in 12-step self-
help groups, thereby prom

oting 
abstinence.

34



Drug O
verdose Deaths during CO

VID-19

Joseph Friedm
an and Sam

ir Akre, 0: CO
VID-19 and the Drug 

O
verdose Crisis: U

ncovering the Deadliest M
onths in the U

nited 
^ƚĂƚĞƐ͕�:ĂŶƵĂƌǇവ:ƵůǇ�ϮϬϮϬ��ŵ

ĞƌŝĐĂŶ�:ŽƵƌŶĂů�ŽĨ�WƵďůŝĐ�,ĞĂůƚŚ�Ϭ͕�
e1_e8, https://doi.org/10.2105/AJPH.2021.306256

•
M

ay 2020 w
as the 

deadliest m
onth ever 

recorded
•

A 57.7%
 increase over 

M
ay 2019



M
etham

phetam
ine O

verdose
•

Deaths involving M
A 

m
ore than 

quadrupled betw
een 

2011 and 2018 for 
non-Hispanic 
Am

erican Indians and 
Alaska N

atives ages 
25-54.

•
In 2011 the rate of 
deaths for non-
Hispanic AI/AN

 w
as 

already m
ore than 3 

tim
es higher than the 

U.S. average
M

etham
phetam

ine overdose deaths rise 
sharply nationw

ide | N
ational Institutes of 

Health (N
IH)



Recent Increases in O
verdose due to 

M
etham

phetam
ine (M

A)
•

O
verdose due 

to stim
ulants 

increased 39%
 

from
 June 2019 

to June 2020



Stim
ulants and overdose

•M
ore people w

ho use opioids are also using stim
ulants

•Fentanyl is increasingly found in other drugs causing 
opioid overdose am

ong people w
ho are not looking to use 

opioids
•63%

 of all stim
ulant deaths in 2019 involved an opioid

•Anyone w
ho uses drugs should have access to naloxone 

the antidote to opioid poisoning

38

M
atthew

 S. Ellis, Zachary A. Kasper, Theodore J. Cicero, Tw
in epidem

ics: The surging rise of m
etham

phetam
ine use in 

chronic opioid users, Drug and Alcohol Dependence, Volum
e 193, 2018, Pages 14-20,

C
D

C
 H

AN
 D

ec 17, 2020



M
etham

phetam
ine and M

ental H
ealth

•
Binge/Intoxication

•
Irritability, anger, psychosis

•
W

ithdraw
al/negative affect

•
Sadness, anxiety, psychosis

•
Anticipation/preoccupation

•
Agitation, psychosis

•
Having depression or anxiety 
increases the risk of developing 
SU

D 
•

SU
D can also cause depression 

or anxiety 
•

Severe depression can cause 
psychosis 

39



M
etham

phetam
ine and Psychosis

•Psychosis is losing touch w
ith reality

•Hallucinations
•

hearing and feeling things that aren’t there

•Ideas of reference
•

thinking things on television or radio are about you

•Paranoia
•

being convinced that people and their actions are intended to harm
 you

•Repetitive m
ovem

ent
•Potential to becom

e violent
Glasner-Edw

ards S, M
ooney LJ. M

etham
phetam

ine psychosis: epidem
iology and m

anagem
ent. CN

S 
Drugs. 2014;28(12):1115-1126. doi:10.1007/s40263-014-0209-8



M
etham

phetam
ine and Psychosis Risk

•40%
 of people w

ho use stim
ulants experience psychosis

•M
ost are better w

ithin a w
eek of stopping use 

•
supportive, psychosocial treatm

ent helps

•Sym
ptom

s lasting m
ore than a m

onth or that com
e back 

w
ithout stim

ulant use 
•

m
ay be a separate psychotic disorder and need psychiatric evaluation

•Risk of psychosis in increased w
ith 

•
large am

ounts/doses of m
etham

phetam
ine 

•
very frequent use 

•
longer use of m

etham
phetam

ine
•

Beginning M
A at an early age

41



Treatm
ent of M

A associated psychosis

•M
ost psychosis w

ill resolve w
ithout m

edication
•

Keep them
 safe and hydrated

•Antipsychotic m
edications 

•
w

ork for M
A induced psychosis

•Benzodiazepines 
•

can help people calm
 dow

n but
•

don’t directly treat the psychosis
•

Exam
ples: Ativan®/lorazepam

, Klonopin®/clonazepam



M
A Psychosis in the Com

m
unity

•Fam
ily and friends m

ay be frightened by behavior
•Law

 enforcem
ent 

•
not w

ell equipped or trained for m
ental health crisis 

•
Involvem

ent m
ay m

ake situation w
orse

•Em
ergency departm

ent 
•

m
ay be far aw

ay
•

often m
akes agitation w

orse
•

not alw
ays prepared for psychiatric em

ergencies



W
ellness focused com

m
unity response 

strategies for M
A use

•Create a traum
a-

inform
ed sobering site 

w
ith integrated harm

 
reduction services for 
individuals w

ho are 
under the influence of 
M

A.

•
Serve as an alternative transport site 
for those w

ith non-em
ergency needs 

and provide on-site m
edication 

services such as antipsychotics or 
sedatives if an individual presents 
w

ith acute psychosis or agitation. 
•

Relieve pressure on Psychiatric 
Em

ergency Services (PES) and 
hospital em

ergency departm
ents 

provide integrated services and staff 
trained to engage the population. 

•
Result in increased connection to 
services, im

proved health outcom
es, 

reduced harm
s of use, and 

decreased im
pacts on the general 

public and the city’s system
 of 

services.
M

eth Task Force Final Report_FU
LL.pdf (sfdph.org)



Sum
m

ary
•

The addiction process is the sam
e for 

all substances
•

Traum
a im

pacts the sam
e parts of the 

brain w
here addiction happens

•
There are not yet m

edications that 
can treat M

A use disorder but 
psychosocial treatm

ents w
ork

•
People w

ho use M
A need naloxone

•
Psychosis is com

m
on and responds to 

treatm
ent

•
A safe quiet place in the com

m
unity 

can help people cope w
ith psychosis

45


