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As an international network of his-

torians and social scientists who

study approaches to the management

of drugs across time and place, we

have noticed the effort to redefine

addiction as a chronic, relapsing brain

disease (CRBD). The CRBD model is

promoted as a route to destigmatize

addiction and to empower individuals

to access treatment that works within

that model’s terms.1 CRBD usefully rec-

ognizes that brain-based neural adap-

tations place individual brains in

chronic states of readiness to relapse.

But brains are housed inside of people.

Substance use is biological, social, and

political; our concepts and approaches

to complex questions surrounding sub-

stance use must be, too.2,3 By

overlooking the sociopolitical dynamics

and inequalities bound up with sub-

stance use, the CRBD model can para-

doxically further marginalize people

who use drugs by positing them as

neurobiologically incapable of agency

or choice. We are concerned that the

CRBD model paints drug users as indi-

viduals whose exclusion from social,

economic, and political participation is

justified by their biological flaws and

damaged brains.

This view of people who use drugs

has resulted in special emphasis on

medications developed to limit propen-

sity to relapse and to manage the neu-

rophysiological elements of problem

substance use. Although medications

can be empowering to people with

problem substance use and can

enhance social, economic, and political

participation, they do not always or

necessarily do so. The social and politi-

cal contexts within which a biomedical

model such as the CRBD model is

implemented matter, but the model is

not designed to address such contexts

or questions of justice. In this editorial,

we explore prospects of doing better

by comparing US policies with a brief

historical survey of Western European

countries that have adopted medica-

tions for problem substance use while

remaining skeptical of or agnostic

toward the CRBD model. These exam-

ples show that the CRBD model is not

the only or best way to fight stigma and

provide treatment. Policies in these

countries provide support and push

back against stigma in a range of ways,

the most effective of which incorporate

aspects of harm reduction. We can

learn from these successes and con-

tinuing challenges as we work to

achieve effective policies in the United

States.

We believe that a historical and

socially rooted analysis offers an espe-

cially powerful lens to reassess the

CRBD model’s value and implications.4,5

Our goal is not to show that the model

is wrong but that it is wrongheaded—

incomplete in ways that carry risks as

well as benefits.

FRAMING ADDICTION AS
A CHRONIC, RELAPSING
BRAIN DISEASE

The CRBD model rests on the idea

that addiction is a brain disease. This

idea first emerged in the United States

during the late 1990s, building on a

mid-20th century concept that the

condition was best treated as chronic

and relapsing.6 Alan Leshner, then
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the director of the National Institute

on Drug Abuse, asserted that “the

addicted brain is distinctly different

from the nonaddicted brain.”7(p46) The

“scientific advancement” of neuroimag-

ing, Leshner and others argued, could

be used to dispel “popular and clinical

myths about drug abuse and addiction

and what to do about them.”8(p1)

The supposedly new CRBD model

recycles disease concepts that have

mixed medical and moral concerns

since the 18th century.9 Disease mod-

els have been used to support a range

of policy approaches from strict prohi-

bition, to compulsory treatment or “civil

commitment,” to medical maintenance,

to incarceration. In them, addiction has

been both criminalized and medical-

ized; addicts were labeled as sick indi-

viduals yet also punished for bad

behavior as deviants.

Treatment programs often contained

punitive elements, including coercive

detoxification. During the 1960s and

1970s, residential therapeutic commu-

nities in the United Kingdom and the

United States meted out punishments,

such as the shaving of heads, to mem-

bers who transgressed.10 Medication-

assisted treatment was introduced to

reduce crime and increase capacity for

regular employment. Treatment was

focused not primarily on improving the

health and well-being of people who use

drugs but on controlling the “contagion”

of a “social disease” in “special” popula-

tions seen as vulnerable by virtue of

social class, race, age, or sex.

Despite the hopes placed on the new

CRBD model, this heritage has not

been erased by redefining addiction as

a chronic disease located in the brain.11

On the contrary, the brutal social

inequalities of US responses to drug-

related harms have persisted or even

worsened.

The Decade of the Brain of the 1990s

shifted thinking about problem sub-

stance use to the molecular level—a

shift that helped pave the way for pre-

paring the Food and Drug Administra-

tion to believe the manufacturer’s

claims that the extended-release cap-

sule of OxyContin (Purdue Pharma,

Stamford, CT) rendered it minimally

addictive. Regulators dismissed the

social inventiveness of the capsule’s

users, who circumvented this technologi-

cal fix by cracking open the extended-

release capsule to snort or inject the

contents. This oversight left White com-

munities especially vulnerable to new

hypermarketed opioids, thanks to the

class- and race-segregated structure of

American pharmaceutical markets.12 As

authorities began responding to the cri-

sis, the CRBDmodel diverted attention

away from the social inequalities that are

integral to problem substance use. Mar-

ket segregation provided relatively privi-

leged White Americans with access to

private office–based physicians who pre-

scribed them buprenorphine while often

excluding lower-income people of color

who lacked medical access and against

whom punitive drug law enforcement

continued.13 White Americans are three

to four times as likely to receive private

office–based buprenorphine as Black

Americans.14 Fewer resources have

been devoted to reaching groups with

rising overdose rates that are marginal-

ized by race, class, sex, migration status,

or sexual orientation,15 with catastrophic

results: Black and Native American over-

dose rates are now higher than those of

White Americans.16

Prioritization of pharmacological

treatment has also diverted attention

away from the repressive drug policies

fueling mass incarceration since the

1970s. Today, Black men are six times

as likely to be incarcerated as White

men and are more likely to be sen-

tenced on drug-related charges; the

United States has the highest percentage

of its population in jails and prisons of

any country in the world.17 Meanwhile,

harm reduction measures, including

syringe exchange, naloxone access, and

medically supervised drug consumption

rooms, remain illegal in more than half of

the US states.18

Expanding access to addiction medi-

cations without inclusive social policies

and harm reduction has not been

enough to prevent or stem America’s

opioid crisis. Opioid-related mortality

has continued to rise exponentially

among Americans of all races since the

Decade of the Brain.19

ALTERNATE FRAME:
HARM REDUCTION AND
SOCIAL JUSTICE

There are other ways of framing and

responding to substance use. The most

promising of these is harm reduction, a

50-year-old social movement mounted

against repressive drug policies. Rather

than centering on the brain and

embracing abstinence as a goal, harm

reduction prioritizes the health and

social inclusion of people who use

drugs. Harm reduction organizations

see medications as tools that can help

people manage health risks without

ignoring their needs for pleasure, self-

worth, care, and comfort. People who

use drugs navigate drug markets

divided into licit “white markets” for

pharmaceutical products supplied via

medical gatekeepers12 and prohibition

markets supplied by illicit organizations.

Prohibition markets can be deadly

because they have no consumer pro-

tections, so harm reductionists advo-

cate safe consumption rooms and safe

supply policies that involve pharmacy-
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based dispensing, drug regulation, and

decriminalization or legalization based

on local political and economic

conditions.

Harm reduction centers on social

justice by drawing attention to systemic

problems people are asked to manage

individually—including effects of pov-

erty and inequality; unjust access to

housing, medical care, and human

rights; and structural violence and

trauma. How can such problems be

addressed without full participation of

people directly affected by them? Con-

sumers resist the coercive and often

punitive ways in which medications for

addiction have been deployed. Harm

reduction links the biological to the

social without prioritizing one over the

other. This alternate framing has its

passionate advocates in the United

States, and some gains have been

made amid rising opioid overdose

deaths. Yet, compared with Europe and

the United Kingdom, where public

health systems absorbed this approach

much earlier, harm reduction advo-

cates in the United States have made

relatively little headway against the

institutional dominance of the CRBD

model. It is worth surveying experien-

ces in Europe and the United Kingdom

to expand awareness of the many ways

that pharmaceutical supports can be

made available through approaches

other than the CRBD model.

UNEVEN PROGRESS:
HARM REDUCTION
IN EUROPE

Opioid maintenance gained momen-

tum in policy and practice in the United

Kingdom not from a brain disease phi-

losophy but rather as part of early

harm reduction policy. Efforts to reduce

harms associated with drug use in the

United Kingdom can be traced back to

the 1920s, when opioid maintenance

prescription was permitted under cer-

tain circumstances for some users. In

the 1960s and 1970s, reducing harms

associated with drug use was central to

establishment of voluntary organiza-

tions providing services for drug

users.20 The appearance of HIV/AIDS

pushed harm reduction to the fore-

front when it became clear that HIV was

spread through use of shared injecting

equipment. Doctors and policymakers

reexamined the place of opioid mainte-

nance prescription as a harm reduction

measure, embedding it into clinical care

and policy. Syringe exchange and more

liberal prescribing attracted users to

treatment services and facilitated change

away from risky practices.21 Such meas-

ures had little to do with the CRBD

model. Rather, they had a social mission

of reducing harms to the wider commu-

nity—more so, in fact, than reducing

harm for drug users themselves. Unless

driven by grassroots activism, harm

reduction can be directed by motivations

other than justice and liberation.

By contrast with the United Kingdom,

Norway had restrictive drug policies.

From the 1970s, problematic drug use

was seen as socially generated and to be

prevented and treated by social and ped-

agogical means.22 Although dominant

public discourse until the late 1990s

resisted opioid maintenance as giving up

on drug users,23 physicians began in the

1980s to advocate new prescribing- and

harm reduction–based programs.24 Safe

injection practices and free syringe distri-

bution were promoted by physicians and

social workers in the context of HIV pre-

vention programs run in collaboration

with active users who introduced peer

education on safe drug use.25 A small

medically assisted rehabilitation pilot for

people who use drugs with advanced

AIDS was introduced. Confronted with an

alarming increase of overdose rates in

the 1990s, the first permanent opioid

agonist program was introduced in 1997.

The program, from 2001 called “drug

assisted rehabilitation,” included social,

psychological, and pedagogical support

as well as pharmaceuticals. Drug depen-

dence was conceptualized as a truly

biopsychosocial condition—a consider-

able shift in Norway’s social and cultural

climate. Initially, the program had strict

inclusion criteria to prevent “leakage” to

the illegal market. Strict control was often

in tension with drug user agency in a con-

text where harm reduction practices

were implemented without social justice

as a primary goal.

In France, an abstinence-based

model dominated from the 1970s until

the mid-1990s. There, addiction was

understood in psychoanalytic terms,

with psychoanalysis and abstinence as

the only possible solutions.26 But by

the end of the 1980s, as in the United

Kingdom and Norway, the AIDS epi-

demic motivated a shift toward harm

reduction measures just as a neuro-

biological and cognitive behavioral

paradigm replaced the psychoana-

lytic paradigm. The scientific concept

of addiction soon became a political

category, allowing professional and

political actors to form new alliances.27

Social acceptance of medications

gradually came to France, as did

harm reduction advocacy for HIV

prevention. This double historical

movement built alliances between

addiction medicine and harm reduc-

tion activism.28 Today France is the

country with the highest medication-

assisted treatment coverage in Europe

because of the publicly funded system

of both addiction treatment and harm

reduction facilities. This situation high-

lights a paradox: the coexistence in
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France (and elsewhere) of broadly dis-

seminated pharmaceutical supports

with repressive policy toward drug

use.28

Each of these European countries has

progressed toward harm reduction

within important limits. In all 3 countries,

HIV/AIDS initiated a crisis-driven embrace

of harm reduction. Harm reduction initia-

tives across Europe and the United King-

dom were introduced as part of publicly

funded institutions that often coexist

with repressive drug policy systems—

something shown with unusual starkness

in the French example. The UK example

indicates how harm reduction measures

do not always center on social justice for

people who use drugs but are instead

introduced to protect the majority popu-

lation. The Norwegian example points

toward how restrictive access to harm

reduction services can facilitate paternal-

ism and reduce agency of people who

use drugs.

CONCLUSION: HUMAN
RIGHTS AS AN EXPANDED
HARM REDUCTION FRAME

Recently, drug user activists in different

European settings such as the United

Kingdom, Norway, and France have

shifted their language from claiming

patient participation and patient rights

to working for the human rights of peo-

ple who use drugs.19,29,30 During the

early 2000s, drug users, activists, and

advocates organized INPUD (Interna-

tional Network of People who Use

Drugs), which promotes the idea that

drug policies must be framed in consul-

tation with people with lived experience,

under the disability rights slogan,

“nothing about us without us.” The

human rights frame counters some of

the CRBD model’s limitations, including

the centering on brain disease

pathology and insistence on judging

each individual as either a patient or a

criminal.

People who use drugs are them-

selves developing community-based

harm reduction approaches that resist

both criminalization and medicalization

on the ground that both have been

used to control drug users. Harm

reduction critiques hierarchical forms

of clinical and neuroscientific expertise

and instead supports people who use

drugs in recognizing their expertise in

managing their own practices and bod-

ies, supporting their agency, and widen-

ing their options. Abstinence can be

considered part of this approach, but

only if chosen by people who use drugs

themselves.31 When abstinence is

imposed by external forces (medical

practitioners, family, law enforcement,

or other stakeholders), abstinence itself

becomes a risk for overdose death.

This socially embedded approach

acknowledges medical reasoning and

therapeutic guidance while maximizing

the agency and social participation of

people who use drugs as critical drivers

of their health and well-being.

These diverse modalities of drug

treatment and addiction policy highlight

the myriad ways that biomedical knowl-

edge may be deployed to achieve social

and political goals. The CRBD model

has become dominant in US public dis-

course despite its lack of translation

into fair and equitable treatment of all.

The harms of constructing addiction as

a chronic, relapsing brain disease are

particularly acute in contexts that rely

on incarceration as drug policy. We

should recognize, understand, and

learn from the world’s wider range of

ways to make addiction sciences useful

tools in the pursuit of public health

through the centering of social justice.

CORRESPONDENCE
Correspondence should be sent to Anne K. Lie,
MD, PhD, Department of Community Medicine
and Global Health, University of Oslo, PB 1130
Blindern, 0317 Oslo, Norway (e-mail: ahlie@
medisin.uio.no). Reprints can be ordered at
http://www.ajph.org by clicking the “Reprints” link.

PUBLICATION INFORMATION
Full Citation: Lie AK, Hansen H, Herzberg D,
et al. The harms of constructing addiction as
a chronic, relapsing brain disease. Am J Public
Health. 2022;112(S2):S104–S108.

Acceptance Date: November 26, 2021.

DOI: https://doi.org/10.2105/AJPH.2021.306645

CONTRIBUTORS
This open editorial was written as a result of two
workshops, one in Buffalo and the other in Oslo.
All authors contributed initial texts at these work-
shops. N. Campbell wrote a first draft based on
these. A. K. Lie, A. Mold, and M. Jauffret-Roustide
added additional European examples. A. K. Lie
and H. Hansen substantially revised the text
before the first submission, whereas D. Herzberg,
N. Campbell, M. Jauffret-Roustide, and A. K. Lie
provided substantial input in the revision of the
draft before the final submission. All authors have
contributed to the idea and analysis and
accepted the final version of the article.

ACKNOWLEDGMENTS
This work has been supported by the University
at Buffalo, State University of New York; by the
Thomas Jefferson Fund of the Embassy of France
in the United States; by the FACE Foundation;
and by the Norwegian Research Council (project
283370). We are grateful to the other participants
at the two workshops, as well as to the anony-
mous reviewers of the article.

CONFLICTS OF INTEREST
David Herzberg has served as a paid consultant
and expert witness for the plaintiffs in opioid liti-
gation in the United States. The remaining
authors have no conflicts of interest to disclose.

REFERENCES

1. Heilig M, MacKillop J, Martinez D, Rehm J, Leggio
L, Vanderschuren LJMJ. Addiction as a brain dis-
ease revised: why it still matters, and the need
for consilience. Neuropsychopharmacology. 2021;
46(10):1715–1723. https://doi.org/10.1038/
s41386-020-00950-y

2. Hammer R, Dingel M, Ostergren J, Partridge B,
McCormick J, Koenig BA. Addiction: current criti-
cism of the brain disease paradigm. AJOB Neuro-
sci. 2013;4(3):27–32. https://doi.org/10.1080/
21507740.2013.796328

3. Room R. No level has primacy in what is called
addiction: “addiction is a social disease” would be
just as tenable. Neuropsychopharmacology. 2021;
46(10):1712. https://doi.org/10.1038/s41386-021-
01015-4

OPINIONS, IDEAS, & PRACTICE

Editorial Lie et al. S107

A
JP
H

Su
p
p
lem

en
t
2,2022,Vo

l112,N
o
.
S2

mailto:ahlie@medisin.uio.no
mailto:ahlie@medisin.uio.no
http://www.ajph.org
https://doi.org/10.2105/AJPH.2021.306645
https://doi.org/10.1038/s41386-020-00950-y
https://doi.org/10.1038/s41386-020-00950-y
https://doi.org/10.1080/21507740.2013.796328
https://doi.org/10.1080/21507740.2013.796328
https://doi.org/10.1038/s41386-021-01015-4
https://doi.org/10.1038/s41386-021-01015-4


4. Heather N, Best D, Kawalek A, et al. Challenging
the brain disease model of addiction: European
launch of the Addiction Theory Network. Addict
Res Theory. 2018;26(4):249–255. https://doi.org/
10.1080/16066359.2017.1399659

5. Hall W, Carter A, Forlini C. Brain disease model of
addiction: misplaced priorities? Lancet Psychiatry.
2015;2(10):867. https://doi.org/10.1016/S2215-
0366(15)00417-4

6. Campbell ND. Discovering Addiction: The Science
and Politics of Substance Abuse Research. Ann
Arbor, MI: University of Michigan Press; 2007.

7. Leshner AI. Addiction is a brain disease, and it
matters. Science. 1997;278(5335):45–47. https://
doi.org/10.1126/science.278.5335.45

8. Leshner AI. Science is revolutionizing our view of
addiction—and what to do about it. Am J Psychia-
try. 1999;156(1):1–3. https://doi.org/10.1176/ajp.
156.1.1

9. Acker CJ. How crack found a niche in the Ameri-
can ghetto: the historical epidemiology of drug-
related harm. Biosocieties. 2010;5(1):70–88.
https://doi.org/10.1057/biosoc.2009.1

10. Clark C. The Recovery Revolution: The Battle Over
Addiction Treatment in the United States. New York,
NY: Columbia University Press; 2017. https://doi.
org/10.7312/clar17638

11. Bipartisan Policy Center. Tracking federal funding
to combat the opioid crisis. 2019. Available at:
https://bipartisanpolicy.org/wp-content/uploads/
2019/03/Tracking-Federal-Funding-to-Combat-the-
Opioid-Crisis.pdf. Accessed September 10, 2021.

12. Herzberg D. White Market Drugs: Big Pharma and
the Hidden History of Addiction in America. Chicago,
IL: University of Chicago Press; 2020. https://doi.
org/10.7208/chicago/9780226731919.001.0001

13. Netherland J, Hansen H. White opioids: pharma-
ceutical race and the war on drugs that wasn’t.
Biosocieties. 2017;12(2):217–238. https://doi.org/
10.1057/biosoc.2015.46

14. Lagisetty PA, Ross R, Bohnert A, Clay M, Maust
DT. Buprenorphine treatment divide by race/eth-
nicity and payment. JAMA Psychiatry. 2019;76(9):
979–981. https://doi.org/10.1001/jamapsychiatry.
2019.0876

15. Saloner B, McGinty EE, Beletsky L, et al. A public
health strategy for the opioid crisis. Public Health
Rep. 2018;133(1 suppl):24S–34S. https://doi.org/
10.1177/0033354918793627

16. Friedman J, Hansen H. Black and Native overdose
mortality overtook that of White individuals during
the COVID-19 pandemic. Preprint. Posted online
November 2, 2021. medRxiv. 2021.11.02.21265668.
https://doi.org/10.1101/2021.11.02.21265668

17. The Sentencing Project. Criminal justice facts.
2021. Available at: https://www.sentencing
project.org/criminal-justice-facts. Accessed
September 15, 2021.

18. Nadelmann E, LaSalle L. Two steps forward, one
step back: current harm reduction policy and
politics in the United States. Harm Reduct J.
2017;14(1):37. https://doi.org/10.1186/s12954-
017-0157-y

19. Centers for Disease Control and Prevention.
Understanding the epidemic. 2021. Available at:
https://www.cdc.gov/opioids/basics/epidemic.
html. Accessed December 10, 2021.

20. Mold A, Berridge V. Voluntary Action and Illegal
Drugs: Health and Society in Britain Since the
1960s. London, UK: Palgrave Macmillan UK;
2010. https://doi.org/10.1057/9780230274693

21. Sheridan J. Needle exchange in Britain. In: Gos-
sop M, Strang J, eds. Heroin Addiction and the
British System. Volume II: Treatment and Policy
Responses. Taylor & Francis; 2004:142–153.

22. Schiøtz A. Rus i Norge. Tidsskr Velferdsforskning.
2017;20(1):4–26.

23. Skretting A, Rosenqvist P. Shifting focus in substi-
tution treatment in the Nordic countries. Nord
Alkohol Narkotikatidskrift. 2010;27(6):581–598.
https://doi.org/10.1177/145507251002700604

24. Rosenqvist P, Olsson B, Stymne A. Narkotikasitua-
tionen i Norden: Utvecklingen 1990–1996. NAD
Publication No. 32. Helsinki, Finland: Nordic Stud-
ies on Alcohol and Drugs; 1997.

25. Slagstad K. The pasts, presents and futures of
AIDS, Norway (1983–1996). Soc Hist Med. 2021;
34(2):417–444.

26. Bergeron H. L’�Etat et la Toxicomanie: Histoire d’une
Singularit�e Française. Paris, France: Presses Uni-
versitaires de France; 1999.

27. Fortan�e N. La carri�ere des «addictions»: D’un
concept m�edical �a une cat�egorie d’action publi-
que. Geneses. 2010;78(1):5–24. https://doi.org/10.
3917/gen.078.0005

28. Jauffret-Roustide M, Pedrono G, Beltzer N. Super-
vised consumption rooms: the French paradox.
Int J Drug Policy. 2013;24(6):628–630. https://doi.
org/10.1016/j.drugpo.2013.05.008

29. Jauffret-Roustide M. Self-support for drug users
in the context of harm reduction policy: a lay
expertise defined by drug users’ life skills and cit-
izenship. Health Sociol Rev. 2009;18(2):159–172.
https://doi.org/10.5172/hesr.18.2.159

30. Bartoszko A. Patient is the new Black. J Extreme
Anthropol. 2019;3(2):141–149. https://doi.org/10.
5617/jea.6722

31. Denning P. Harm reduction tools and programs.
In: Coombs RH, ed. Addiction Counseling Review:
Preparing for Comprehensive, Certification, and
Licensing Examinations. London, UK: Routledge;
2004:487–509.

OPINIONS, IDEAS, & PRACTICE

S108 Editorial Lie et al.

A
JP
H

Su
p
p
le
m
en

t
2,

20
22

,V
ol

11
2,

N
o.

S2

https://doi.org/10.1080/16066359.2017.1399659
https://doi.org/10.1080/16066359.2017.1399659
https://doi.org/10.1016/S2215-0366(15)00417-4
https://doi.org/10.1016/S2215-0366(15)00417-4
https://doi.org/10.1126/science.278.5335.45
https://doi.org/10.1126/science.278.5335.45
https://doi.org/10.1176/ajp.156.1.1
https://doi.org/10.1176/ajp.156.1.1
https://doi.org/10.1057/biosoc.2009.1
https://doi.org/10.7312/clar17638
https://doi.org/10.7312/clar17638
https://bipartisanpolicy.org/wp-content/uploads/2019/03/Tracking-Federal-Funding-to-Combat-the-Opioid-Crisis.pdf
https://bipartisanpolicy.org/wp-content/uploads/2019/03/Tracking-Federal-Funding-to-Combat-the-Opioid-Crisis.pdf
https://bipartisanpolicy.org/wp-content/uploads/2019/03/Tracking-Federal-Funding-to-Combat-the-Opioid-Crisis.pdf
https://doi.org/10.7208/chicago/9780226731919.001.0001
https://doi.org/10.7208/chicago/9780226731919.001.0001
https://doi.org/10.1057/biosoc.2015.46
https://doi.org/10.1057/biosoc.2015.46
https://doi.org/10.1001/jamapsychiatry.2019.0876
https://doi.org/10.1001/jamapsychiatry.2019.0876
https://doi.org/10.1177/0033354918793627
https://doi.org/10.1177/0033354918793627
https://doi.org/10.1101/2021.11.02.21265668
https://www.sentencingproject.org/criminal-justice-facts
https://www.sentencingproject.org/criminal-justice-facts
https://doi.org/10.1186/s12954-017-0157-y
https://doi.org/10.1186/s12954-017-0157-y
https://www.cdc.gov/opioids/basics/epidemic.html
https://www.cdc.gov/opioids/basics/epidemic.html
https://doi.org/10.1057/9780230274693
https://doi.org/10.1177/145507251002700604
https://doi.org/10.3917/gen.078.0005
https://doi.org/10.3917/gen.078.0005
https://doi.org/10.1016/j.drugpo.2013.05.008
https://doi.org/10.1016/j.drugpo.2013.05.008
https://doi.org/10.5172/hesr.18.2.159
https://doi.org/10.5617/jea.6722
https://doi.org/10.5617/jea.6722

