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LENVIRONNEMENT

Une modification de la rencontre, de I'offre
autant que de la demande

« Expliguer la hausse de l'addiction dans
les sociétés modernes suppose de
regarder au-dela du cerveau
I'environnement qui le forme et le modeéle.

.) Le défi mondial de la hausse de
I'addiction refléte la maniere dont les deux
derniers siecles ont poussé la technologie
a produire toujours plus de substances
addictives. »
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NEUROSCIENCE AND ADDICTION

Brains, environments, and
policy responses to addiction

Reward and decision-making circuitry are critical

By Keith Humphreys,' Robert C. Malenka,”
Brian Knutson,* Robert J. MacCoun®

ith 1in § deaths globally due to the
use of tobacco, alcohol, and other
drugs, the director-general of the
World Hedlth Organizaton ) e
cently called for more scientifically
informed public policies regard-
ing addiction. In the United States, where
people per day die of opioid
overdose, a presidential task force is to pre-
sent, on 27 June, policy recommendations to
combat opioid addiction, although the House
of Representatives passed an Affordable Care
Act repeal bill that would withdraw health
insurance from two million people with ad-
dictions. Despite these urgent_challenges,
research on the brain and its interactions
‘with the environment, which can help policy-
makers advance more effective and humane
policies than some traditional approaches to
addiction, has only occasionally been applied
in public policy.
ientific research validates the
centuries-old hypothesis that Add\ctwn lasts
beyond acute _intoxication,
cuggents an enduring adaptaton (2
Repeated addictive drug use can in-
duce long-term changes in the brain's
‘motivational and reward circuits, as

decision-making. The wldsspr&td
practice of addi
i shoretem madial “deroiten.
to help addicted pients cope

future overdose by inducing loss of
tolerance). Treating addiction more
commonly requires longer-term in-

Pab At

tervention, such as Alcoholics Anonymous,
ber

tended case monitoring (3)
Motivational cireuit alterations in addic-
tion must be accounted for in health care-
systemdesign. Treatment programs that
require people to “prove they are motivated”
by abstaining for weeks or months before
entry will fail most of the population, who
relapse before that point. By contrast, con-
tingency management programs that change
behavior through the use of immediate, small
rewards (e.5, a meal voucher for a negative
urine test) have demonstrated impressive ef-
ficacy (3). Individuals with prefrontal cortex
impairment can exert control over their sub-
stance use for short periods and for defined
rewards as long as the clinical environment is

pmpev‘y structured.
Within the criminal justice system, the
hreat or experience of a long prison term
oftndet mon-

can be effective (3). A good example is South
Dakota's “24/7 Sobriety” program for individ-
uals convicted of repeated drunk driving and
other aleohol-involved offenses. Rather than
‘being imprisoned for a lengthy period as was
the norm before the programs initiation, of-
fenders are sentenced to regular monitoring.
of their alcohol use, with modest but certain,
immediate consequences for drinking (e.g,
one night in jail). The human brain is more
sensitive to swift and certain environment
responses to behavior than to distant and
probabilistic ones, which suggests why this

rogram has significantly reduced alcohol-
related arrests and population mortality in
the state while simultaneously reducing the
number of individuals being sent to prison
for long terms (3).

SHAPED BY THE ENVIRONMENT

Explaining the rise of addiction in modern
societies requires looking beyond the brain
to the environments that shape it (2). Ad-
diction can only occur if a person engages in
certain behavior (drug consumption) within
certain environments (those with an avail-

drug). T
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‘hoactive substances, as surging use of
Hcahol, tobacco, and other drug in devel
oping countries (e.g., China, India, South
Africa, and Brazil) attests (5).

The policy implication is clear. Addiction
will do massive and increasing damage to
humanity if drugs with addictive liability
are treated as ordinary commodities, with a
lightly regulated free market left to sort out
supply and demand (). The “invisible hand”
on which successful markets depend will fail
if the organ upon which putatively wise con-
sumer decision-making relies—the brain—
becomes unreliable. The liability of the
man brain to overvaluing addictive drugs
relative to their adaptive worth is precisely
what makes them attractive product
and is equally what gives society an interest
in using as many policy tools as pnulhle to
‘make them less available and attractive (e.g.,
higl taxes or constraints on industry).
or example, consider that all eight ULS.
stiges that have legalized the sale of mari-
jugha for recreational use tax it without
refard to product content. Neuroscience
regarch indicates that marane that is

able drug) rising
substance addiction (3) reflects how the past
two centuries have ushered in technology to

oduce ubiquitous, addictive substances.
For example, in the mid-19th century, it
took a factory worker about 1 minute to roll
a cigarette, and the resulting product was so
harsh that few people could inhale it deeply
enough to become addicted to nicotine, pre-
suming a person even lived in a region where

itoring programs that directly and repeatedly
offer modest rewards or penalties in response
to cessation or continuation of substance use

rolling machine (see photo) can roll 20,000
cigarettes a minute. These are expertly sweet-
ened and blended to allow deep inhalation

that promotes nicotine addiction,
and they are available almost every-
where on Earth (4)

Exposing the human brain's re-
ward circuitry, which evolved over
tens of thousands of years, o this
reatively new and varieated sew
of addictive It
nced addiction on 3 seale that we
have never before experienced. Now
that these substances are among
the most widely produced and
traded commodities in the global
economy, there is a strong financial
incentive for both illegal and legal
sellers to produce and market these
substances ever more effectively. In
an unfettered free market, avail-
ability will increase, which trans-
lates into increased exposure and
addiction. These trends may
fueled by economic development,
bec esources,

g
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they commonly allocate them 1

25 JUNE 2017 + VOL 356 1SSUE a4 1237

higher in A" THC) po-
tes and lower in cannabidiol ((.uu) is more
hagmful to the brain (6). A graduated tax
baged on THC:CBD ratios rather than sales
prige might encourage safer marijuana use.
\lc\u‘esclcnuﬁc \vork ‘on cue exposure sug-
gelts furthe ry strategies for pro-
te@ing publlc hcnlth th repeated use of
addictive substances, previously neutral cues.
asfciated with the drug experience grow
atfactive in their own right, often generat-
ing werfnl ‘memories of and craving for
an r drug experience. Multiple sensory
my \es can activate the motivational circuits
that stimulate appetitive behavior, and com-
m cm] marketing campaigns often seek to
levérage this interplay of sensory and motiva
tional circuits (7). Saturation of environments
with rich multisensory cues (e.g., advertising
L‘tmp.ugm for beer and u&'..:n:m::) raises the
of continued drug use by addicted indi-
v|d\|dla Conversely, drug use can be n:dlu,ed
y curbing promotion of products witl
tive liability, including legal pharmaue\ltlt

the
tractive sensory Lumpuun(h, such as sug-
sed confections designed
o Took or taste ke cookies o candics (5
‘The highest period of vulnerability for de-
velopment of addiction is when neuroplas-
ticity is high and the prefrontal cortex has
not fully developed, which neuroimaging
research suggests is characteristic of humans
before their early 20s (9). The resulting vul-
nerability is typically unimportant in early
development (e.g,, before age 12) when expo-
sure to addictive substances is rare. However,
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in modern industrial societies, adolescence
tends to be associated with increased access
to addictive substances, in part due to di-
minished contact with parents coupled with
participation in a robust, free-standing peer
culture (10). Adolescents are thus subject to
two converging risks for addiction: the physi-
ological reality of high in mo-

ing. Resources for such activities are harder
to find in efforts to translate neuroscience
to drug policy, because federal government
research funding focuses mainly on pure re-
search, whereas private funders often are in-
terested in a predetermined policy outcome
(8, legalizing m'm_|u’m'l)

tivational circuits and immaturity of control
circuits combined with a social reality of ex-
panded access to drugs of abuse (for some
youth, genetic factors may add yet a third
converging risk). This could explain why the
incidence for substance-use problems clus-
ters in adolescence and early adulthood (10).
Policies that reduce access to substances and
associated cues (e.g., advertising) during ado-
Jescence are thus of paramount importance.
Fortunately, adolescence is also charac-

.as humans gain resources,
they...allocate them to
psychoactive substances.

terized by emergence of reliable and valid
neural measures that can help track not only
brain changes drug intake but also
predictors of mmmbmtv (D). This raises
hope that in re, neuroscience wil
form policy- makers on how prevention and
early intervention efforts can be targeted to-
ward young people at particularly high risk
for addiction.

olicies focused on reducing ﬂddlc i
need not all be substance-focused (2). Icel
has achieved a sustained drop in adolesce
substance use in part through a nauonnl
policy of expanding access to competing re-
wards, including recreational and cultural ac-
tivities, as well as programs. um suenglhen
family and civic ties (12). Pri at
research suggests that positive :uu(\l inter
tions may provide potent competition for the
neural rewards of drug use and may be pro-
tective for adolescents and other vulnerable
groups (13, 14).

TRANSLATING SCIENCE FOR POLICY
For neuroscience to make an impact on pub-
Tic policy, an active education and translation
oceur. Translation efforts must
involve active and tailored communication,
as well as spell out implications (i.e., describe
alternative policy options and their impact)
Industries that are successful at translating
science into policy and practice (g, phar-
maceutical companies) rarely send their
scientists into the political fray unaided and
alone. They have dedicated staff whose job
explicitly involves translation and who are re-
sourced to adopt specialized tactics for so do-

published by AAAS

anders a bring
cientist, Science trandators, and policy:
makers together. The MacArthur Foundation
generously supported such an initiative for
years in mental health, and the author of
this paper are part of a 5-year policy-maker—
e neowork focused om addieion
(Neurochoice). More efforts of this type are
needed, with the most likely source of sup-
port coming from scientific societies, which
are well positioned to serve as credible, non-
panwan suppliers of information that make
e personal contacts and translation efforts
to put useful science in policy-makers’ hands.
Even for some purely scientific polic;
relevant questions, the relevant body of
neuroscience may be less well developed or
useful than is research in a mffcmm ﬁcld
for example, genetics, psychology,
nomics (15). But those realities in no way
minimize neuroscience’s potential to guide
domestic and international leaders as they
strive to tackle the addictions that afflict
their populations.
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LEDUCATION EN DIFFICULTE

= Crise de I'appartenance et de la transmission : angoisse
= Domination du « tout, tout de suite, tout le temps », intense et rapide : hedoniste

= Compeétition, stress et pression : dopage

= Perspectives économiques fermeées dans une sociéte inégalitaire : exclusion
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LES ENJEUX

3 nouages subjectivité/culture qui
Pour les ados : président aux prises de risque :
"Non demandeurs d’aide 1. Image de soi

sDéfendre leur « solutiony

T : e 2. Sensations fortes
"Injonctions éducatives ou judiciaires

3. Ordalie et risque

Ces 3 nouages s’entrecroisent :
POUR LES PARENTS, vulnérabilités et facteurs de protections
GERER feront la suite....

Autonomie (étre grand) 0-15

- Modification de soi (étre un autre)
16-17

- Un neuro-maturation décalée :le
contrdle de soi en dernier

Ne pas laisser les « solutions » aux seuls produits (les effets) et influences (tout le monde le fait)

@



UN CONTINUUM

INDIVIDUEL 4. Prise en charge

PECIALISTES >

3. Evaluation

INDIVIDUEL ET
COLLECTIF 2. Repérage

COLLECTIF

1. Promotion d'un environnement favorable

" COMMUNAUTE ET PROFESSIONNELSEN >k s
_ CONTACT AVEC LES EUNES _— | >




EDUCATION PREVENTIVE : EXEMPLE DE I’ALCOOL

AllCOO!”
. [EPEres pour accompagner
ek votre adolescent

8.2
ans
~ ~

Possibilité de dormir a 'extérieur
Mode de transport et heure de

~

Soirée autorisée a domicile  Soirée a domicile ou & l'extérieur
Adultes présents Adultes présents au retour retour b orévoir
fas dalcool Alcool encadré et limité ra prevo
Autonomie avec [alcool

P . ol P .

Syet 326 021 37700133
s -

e 068 P

o™
Q==
e 'Qe trait d'union 4 ¢Q

Principes « base

Ces repéres ont été créés a partir
de nombreuses rencontres de pa-
rents et d'éducateurs pour qu'ils
précisent leur place et leur role
dans ces questions.

L

Un des principes éductifs défen-
du est d'accompagner son ado-
lescent étape par étape. Les régles
évoluant au fur et @ mesure que
l'adolescent acquiert de nouvelles
compétences et expériences.

®
En France, l'alcool n'est pas pro-
hibé et sa vente est autorisée a
partir de 18 ans.

®
La non-consommation d‘alcool
peut étre un objectif, méme si la
rencontre avec le produit reste
probable. Les habitudes de vie, la
publicité et le marketing en font
un objet de consommation cou-
rant. Le travail éducatif doit en
tenir compte.

L
L'épidémiologie dévoile que 80%
des éleves de 3 lont expéri-
menté et la neurobiologie estime
823/25 ans la fin de la maturation
du cerveau.

Connaftre les effets
a produit

Les adolescents sont plus réceptifs
que les adultes aux effets eupho-
risants de L'alcool et sensibles au
contexte de consommation.

]

L'effet euphorisant est ressenti

au début de la consommation et

s'atténue quand livresse puis la

défonce surviennent pour laisser

place aux effets négatifs (hypo-

thermie, incoordination motrice...).
®

L'alcoolémie varie en fonction de
la quantité d'alcool consommée,
de la corpulence, du sexe, de la vi-
tesse de consommation mais éga-
lement par le fait d'avoir mangé ou
non.

®

Un taux élevé de glycémie aug-
mente les effets de l'alcool, c'est
le choc sucré !

®
La faculté 3 déterminer son de-
gré d'alcoolémie est altéré par
les boissons énergisantes, le
sucre, la polyconsommation et les
contextes de consommation.

L]
Le risque mortel existe en cas de
coma éthylique.

pas des régles immuables, ils doivent s adapter
a chacun car un adolescent n'en est pas un autre |

veo -Qe trait d'union

o= ..Q

adolescent

Doter son adolescent e
strateqies « protection

Apprendre 3 étre en groupe avant
d'apprendre @ consommer en
groupe. Le contexte collectif modi-
fie le contrdle de soi, un accompa-
gnement progressif par le parent
est nécessaire.
L]
Jusqu'a 15 ans, les premiéres fétes
sans alcool, en présence des pa-
rents, permettent de vivre U'exci-
tation du groupe, de la musique...
sans risque ajouté.
L]
A partir de 16/17 ans, on distingue
les situations avec ou sans adulte :
> Le parent doit surveiller les ef-
fets euphorisants et peut initier
aux effets gustatifs.
> Les fétes, sans parent présent,
au domicile ou 3 U'extérieur, ont
comme régle d'étre sans alcool.
> Le parent est présent avant et
aprés pour limiter les éven-
tuelles transgressions et ajuster
les régles pour a prochaine sor-
tie.
L]
Jusqu'a 21 ans et plus, l'autonomie
avec l'alcool se construit. Le parent
accompagne cette construction
(conduite automobile, choix pro-
fessionnels...). Il aide & développer
des stratégies de protection envers
le produit (boire de l'eau, s'alimen-
ter et espacer les verres) et envers
le groupe (naviguer entre les dif-
férentes groupes et se dégager du
groupe en résistant et en évitant).
L]

Quoiqu'il arrive garantir un filet de
sécurité.




LE REPERAGE DES VULNERABILITES
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= CAST (Cannabis Abuse

Screening Test)

= POUR EVALUEF
vous o pond
au questionnaire
ci-dessous.

E ¢

By | S B { s B 3 b
(Rp iy o

€ Avez vous déjs tume du cannabis avant mid 2

Avez-vous déj3 fumé du cannabis lorsque vous Ooui O non
étiez seulle] 2

.
Avez-vous déj3 eu des problémes de mémaire Qoui O non a repérer précocement
quand vous fumez du cannabis 7 n usage nocif de substances psychoactives.
R Questionnaire
consommation de cannabis ?

DESTINE A LADOLESCENT
Avez-vous déj3 essayé de réduire ou d'arréter Uou  Qnen ET AU JEUNE ADULTE
vtre consemmation de cannabis sans y arriver 7
! . .

Des amis ou des membres devotre famillevous U oul O non

Avez-vous déja eu des problémes & cause dewotre U oui O non R EVALUER VOTRE A
consemmation de cannabis [dispute.bagarre, us s STi
accident, mauvals résultat 3 école_] Vaus pouvez répondre au qUeStionnaire ci-dessaus.

REPONSES POSITIVES AU TEST doivent ) Etes-vous déja montéle) dans un véhicule [Auto, moto, scooter] canduit
“aus amener & vous Interroger sérleusement par guelqu'un Ivous y compris] qui avait bu ou qui était défoncélel 2
<ur les conséquences de vatrs consommation.

TROIS REPONSES POSITIVES OU PLUS ) Utilisez-vous de (aicaol ou o autres dragues pour vous Détendre.
tevralent vous amener & vous faire akder. Ecoute cananbis. vous sentir mieux ou tenir L= coup 2

Avez-vous Oublié des choses que vous deviez faire [ou fait des
choses que vous n'auriez pas faites] quand vous utilisez de Lalcool
ou d'autres drogues 7

-wous de (alcoal et 8 o quand vous tes
Seulle] 7

Avez-vous déj3 eu des Problémes en consommant de lalconl
ou d'autres drogues 7

Vas Amis ou votre famille vous ont- s déj3 dit que vous deviez réduire
uotre consommatian de boissons alcoolisées ou d autres drogues ?

DEUX REPONSES AFFIRMATIVES OU PLUS
inciquent un usage noclf de substances

“onsammation qui entralne des méfaits sur
ie plan physique, psyeholagique au social.

INDIVIDUEL 4. Prise en charge

3. Evaluation

INDIVIDUEL ET
COLLECTIF 2. Repérage

UNES

COLLECTIF

1. Promotion d’un environnement favorable
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FACCOMPAGNEMENT

0 Une recherche européenne sur I’évaluation
des prises en charge des jeunes usagers de

cannabis
o Thérapie familiale des Etats (MDFT) Unis VS I N C A N T
AppI'OCheS européennes Internatienal Cannabes Need of Treatmend

0 En France: Formalisation et développement de
I’accompagnement proposeé :

ean-Pierre Couteron
Muriel Lascaux « Aude Stehelin

= Le manuel PAACT pour les professionnels Adolescents
= I’ouvrage grand public de type « autosupport et cannabis
pour aider les parents a aider leurs ados usagers Que faire
I lllllllllllllllllllll { | ‘
CCCCCCCCCCCCCCCCC DUNOD

CCCCCCCCC Manuel |
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Soclété

TIME TO ADAPT! addictogine

Qonnaissances, ‘ V\/qubétb(d Es
infos RLS ql/(,es

Savoir

Outils/techniques:
Mise en pratique

, Compétences, valeurs:
des connaissances

Gestion émotionnelle,
relationnelle




PROCESSUS EDUCATIE

. ACTIONS pour . ENDURANCE
le changement et GESTION

Explications et o“tﬂ: P outr , Isrfz’l ‘:g?:;fae
N comprendre et agir
principes B g consulter

PREPARATION

pour engager
la relation

€



|. SE PREPARER POUR ENGAGER LE DIALOGUE

Mettre du SENS -- FISTON !
TUES LA ?

Accepter divergence de préoccupations

DEFONCE
D’‘ENTRER

Actualiser OBJECTIF et ROLE

Changer de cible d’attaque

Etre PRET A ECOUTER
Eviter pieges de communication

« Je suis contre ton usage mais je voudrais comprendre ce que t’apporte la conso de cannabis. @
Je tiens a toi et je suis soucieux de ton bien-étre. »




2. LES CLES DU CHANGEMENT

2 actions pour déstabiliser la solution produit chez I’adolescent

Ecouter pour Cadrer pour
comprendre/ protéger et
étre en lien responsabiliser

3 types de regles:

- Négociables

- Peu négociables
- Non négociables

[ Rooer
Régles

Cette double approche réactualise un pouvoir d’agir aux parents @




J. RESTER CONFIANT...MAIS VIGILANT!

= Gérer les angoisses liées aux changements et a la rechute

d Ouvrir les négociations pour les conflits parents-ado ?2—# A &3
» Sans gagnant ni perdant, oN

>Bienfaits des conflits (affirmation, responsabilité, confiance), | |(P=*OHE!
»ROle des parents: garants des accords

=

r\-t'ﬂm?

O Encourager les efforts de maniere proactif -—

= Compétences Contre-balance
ncourager, Confiance en soi
psychosociales effet positif produit

dRester attentifs aux reconsommations

©
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