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In recent decades, the term “recovery” as it 
pertains to alcohol use disorder (AUD) and drug 
use disorders has taken on increasing cultural and 
scientific significance in the United States and 
around the world. Its growing prominence as a 
culturally recognized and, importantly, positively 
valenced organizing concept has occurred in 
large part in direct response to help counter the 
pervasive and intransigent stigma, discrimination, 
and general pessimism that so often surround 
alcohol misuse and AUD.1-3 In addition, the term 
“recovery” often is used intentionally to describe 
improvements in functioning and quality of life 
that go beyond solely abstinence or disorder 
remission.4,5 This broader construct stands in 
explicit contradistinction to the mere absence of 
alcohol use or AUD symptoms. As the cultural 
significance of recovery has developed and 
deepened, the scientific community has become 
interested in understanding its meaning, both as a 
dynamic, multidimensional biobehavioral process 
and as an outcome. Moreover, given the burden 
of disease, disability, mortality, and economic 
costs attributable to AUD, the discovery of factors 
that can help affected individuals to initiate 
and sustain long-term stable AUD recovery has 
become paramount. With all of these ends in mind, 
this topic series, “Recovery From Alcohol Use 
Disorder,” reviews current understanding of AUD 

recovery from clinical, public health, and public 
policy perspectives. 

Drawing on the expertise of renowned AUD 
researchers, this series provides an expansive 
review of what is currently known about recovery 
from AUD. From defining what “recovery” is 
to describing its epidemiology; its salubrious 
neurological, somatic, psychological, and 
behavioral effects; the services and therapeutic 
factors responsible for helping individuals initiate 
and sustain it; and the myriad pathways followed to 
achieve it—this series covers expansive terrain.

Defining what recovery actually is has been 
a goal of many organizations and stakeholder 
groups in recent years, including the National 
Institute on Alcohol Abuse and Alcoholism 
(NIAAA). This series begins with an in-depth 
look at defining recovery, examining the nuances 
and presumed components of the domain with 
important implications for clinical research and 
public health (Witkiewitz, Montes, Schwebel, et 
al., 2020).6 Recovery prevalence also has been 
of great interest, including the extent to which 
individuals self-identify as “a person in recovery” 
(or not) and which demographic and clinical 
subgroups of individuals appear to have fewer or 
greater challenges on the path to recovery than 
others. Some of the reasons for these differences 
are detailed and explained along with the known 
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estimates of recovery prevalence in the United 
States (Tucker, Chandler, and Witkiewitz, 
2020).7 The positive neurophysiological, somatic, 
psychological, and behavioral effects of, and the 
milestones involved in, AUD recovery are of great 
interest to affected parties, as well as to the public 
and the clinical and research fields. These effects 
are covered in detail across domains of brain 
(Nixon and Lewis, 2020)8 and other organ systems 
(Thomes, Rasineni, Saraswathi, et al., 2021).9

Several articles describe the therapeutic and 
dynamic mobilizers of recovery-related change 
across various clinical, nonclinical, and self-
management pathways, including articles about 
the recovery journey (Davidson, Rowe, DiLeo, et 
al., 2021; Stout, 2021)11,12 among individuals and 
their families (McCrady and Flanagan, 2021).10 
This section includes articles on long-term clinical 
in-person care (McKay, 2021),13 pharmacology 
(Mason and Heyser, 2021),14 and the growing array 
of community-based recovery support services, 
such as mutual help organizations (Zemore, 
Gilbert, Pinedo, et al., 2021),15 as well as recovery 
housing, recovery coaching, recovery supports 
in education, and recovery community centers 
(Jason, Salomon-Amend, Guerrero, et al., 2021).16 
Demographic and clinical factors that have been 
shown to affect initiation and trajectories of 
recovery and related change are featured in depth 
with specific focus on sex (Holzhauer, Cucciare, 
and Epstein, 2020),17 age (Finch, Jurinsky, and 
Anderson, 2020),18 and race and ethnicity (Wagner 
and Baldwin, 2020).19

In sum, during the past 50 years since the 
birth of NIAAA, and strongly influenced by the 
voluminous research it has generated, the field 
has witnessed a number of evolutionary paradigm 
shifts in understanding and approach that have 
informed how best to address the endemic 
problems associated with alcohol misuse and 
AUD. This landmark topic series reflects yet 
another shift—one that recognizes the necessity 
of attending not only to clinical pathology through 
acute stabilization and short-term, professionally 
delivered services, but also to the need for 
additional resources to help individuals and their 

families build resilient, robust recovery and permit 
human flourishing over the long term.
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This paper provides a perspective on the recent concept of recovery-oriented systems of 
care with respect to its origins in the past and its status in the present, prior to considering 
directions in which such systems might move in the future. Although influential in practice, 
this concept has yet to be evaluated empirically and has not been the object of a review. 
Recovery-oriented systems of care emerged from the efforts of persons with mental health 
and/or substance use disorders who advocated for services to go beyond the reduction 
of symptoms and substance use to promote a life in the community. Subsequent efforts 
were made to delineate the nature and principles of such services and those required 
of a system of such care. Coincident with the U.S. Substance Abuse and Mental Health 
Services Administration dropping reference to behavioral health in its revised definition of 
recovery, confusions and limitations began to emerge. Recovery appeared to refer more 
to a process of self-actualization for which an individual is responsible than to a process 
of healing from the effects of a behavioral health condition and associated stigma. In 
response, some systems are aiming to address social determinants of behavioral health 
conditions that transcend the scope of the individual and to develop a citizenship-oriented 
approach to promote community inclusion.

KEYWORDS: mental health recovery; substance use recovery; recovery-oriented care; 
behavioral health; recovering citizenship; recovery-oriented system of care; alcohol
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This perspective focuses on the relatively recent 
topic of recovery-oriented systems of care; 
although influential in practice, this concept has 
yet to be evaluated empirically and thus cannot 

yet be the object of a review. In lieu of such 
evidence, this article offers one perspective on 
the origins of this concept and its present status 
prior to considering possible directions in which 
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such systems might move in the future. In the 
process, areas in which research is especially 
needed are highlighted to evaluate the utility of 
this concept in meeting its stated aim of moving 
behavioral health systems of care beyond an 
acute care model to better meet the needs of 
persons with prolonged mental illness and/or 
substance use disorder (SUD). Throughout 
this perspective, “substance use” refers to both 
alcohol use and other drug use. 

This story begins with the decade between 
2000 and 2010, which saw a flurry of activity 
at the federal level in the United States focused 
on defining what was then the relatively new 
concept of recovery in both mental health and 
substance use. Although other concepts of 
recovery may be as old as the treatment and 
study of mental health (e.g., Phillippe Pinel 
and moral treatment)1 and SUD (e.g., 12-step 
tradition),2 the term was given new meanings 
in the 1980s and 1990s through the consumer/
survivor movement in mental health3 and 
the new recovery advocacy movement in 
substance use.4 These new definitions were then 
operationalized in terms of their implications for 
transforming mental health and SUD services to 
promote these new forms of recovery. At least 
two central arguments for the shift to recovery 
and recovery-oriented care were consistent 
across the mental health and substance use 
divide.

First, there was a growing recognition 
that although full (“clinical”) recovery was 
possible following an acute episode of a mental 
or substance use disorder for some people, a 
more personal sense of recovery—involving a 
process of learning how to manage daily life 
in the presence of, or within the limitations 
imposed by, an ongoing disorder—was required 
and appropriate for others. Second, there 
was a parallel recognition that mental health 
and substance use services were primarily 
oriented to providing acute care that targeted, 
and hopefully lessened, signs and symptoms 
of mental disorder and substance use while 
paying considerably less attention to promoting 

functioning and living a full, meaningful life in 
the community of one’s choice.

This perspective considers the implications 
of these two arguments for transforming mental 
health and substance use services under the 
broad vision of recovery-oriented systems of 
care, which has since been developed with 
support from the Substance Abuse and Mental 
Health Services Administration (SAMHSA). 
In addition to describing the initial steps taken 
during the 2000–2010 decade, this article 
considers the current status of additional 
efforts made between 2010 and 2020, prior to 
offering possible strategies to overcome some 
of the confusions and limitations that have 
been identified within the context of efforts to 
implement this ambitious vision. In the absence 
of empirical studies of this relatively new 
way of organizing behavioral health care, this 
perspective uses as a case study the evolution 
of mental health and substance use services 
in Connecticut, which was the first state in 
the country to envision and attempt to achieve 
a recovery-oriented system of care that both 
integrates mental health and substance use 
services and reorients them to promoting the new 
senses of recovery articulated by the recovery 
community itself.5,6 Given that recovery-oriented 
systems of care emphasize prevention, health 
promotion, and outreach to, and inclusion of, 
persons with multiple conditions, no recovery-
oriented system of care to date has specifically 
targeted persons solely with alcohol use disorder. 

THE PAST: 2000–2010
The concept of recovery has been pushed to the 
forefront of behavioral health policy and practice 
in the United States (and elsewhere) over the last 
3 decades largely through the advocacy efforts 
of people with behavioral health disorders rather 
than through advances in the effectiveness of 
new psychiatric medications or an accumulating 
body of research on clinical improvements or 
positive outcomes in the treatment of SUD.7 

Before it referred to innovations in practice, 



3Alcohol Research: Current Reviews Vol 41 No 1 | 2021

recovery referred to the right of people with 
behavioral health conditions to “live, work, 
learn, and participate fully in the community.”8 
Based most recently on the Americans with 
Disabilities Act of 19909—but grounded in 
30 years of consistent federal law preceding it 
(e.g., the Rehabilitation Act of 1973)10—this right 
cannot be made contingent on improvements in 
the person’s clinical or functional status, nor can 
it be delayed indefinitely based on a system’s 
lack of resources to support community tenure. 
Persons with behavioral health disorders have 
a right to live in the community alongside their 
peers and to participate in the treatment and 
rehabilitative interventions and make use of the 
community supports they need to manage their 
behavioral health conditions and pursue their 
own life goals. The challenge for a recovery-
oriented system of care is to carry out this work 
in the most efficient and effective, and the 
least coercive and restrictive, manner possible, 
respecting the dignity and autonomy of clients 
while ensuring the safety and well-being of the 
broader community. 

To guide these efforts, SAMHSA first 
held consensus development conferences 
separately for the mental health and substance 
use communities. The agency later brought 
them together around 2010 to come up with an 
integrated definition, reviewed below. It is worth 
citing the initial definitions, however, to get a 
sense of the direction in which SAMHSA was 
moving during the first decade of the 2000s. 
As defined by the 2004 National Consensus 
Statement on Mental Health Recovery, “Mental 
health recovery is a journey of healing and 
transformation enabling a person with a mental 
health problem to live a meaningful life in a 
community of his or her choice while striving 
to achieve his or her full potential.”11 “Recovery 
from alcohol and drug problems,” on the 
other hand, was defined in a 2005 SAMHSA 
consensus statement as “a process of change 
through which an individual achieves abstinence 
and improved health, wellness, and quality of 
life.”12 These definitions can be seen for the most 

part as compatible, the only real difference being 
that one focuses on mental health problems and 
the other on alcohol and drug problems.

While it is clear from these definitions that 
this form of recovery is viewed as a process in 
which the person must be actively engaged, they 
hold implications for the nature of behavioral 
health treatment and supports as well. In other 
words, although a person needs to engage in 
their own recovery, making use of recovery-
oriented services and supports can be one 
element of one’s personal recovery efforts. 
This notion was first introduced in 2000, when 
Anthony published an important paper, “A 
recovery-oriented service system: Setting some 
system level standards.”13 This article laid out 
the argument for what standards should be 
used in evaluating treatments and community 
supports as to their recovery-orientation—that 
is, the degree to which the services and supports 
offered are aimed at promoting this new vision of 
recovery as the person’s living a meaningful life, 
achieving one’s full potential, and improving 
one’s health and wellness in the presence of a 
behavioral health problem. Building on these 
efforts, in 2002 Connecticut became the first 
state behavioral health authority to adopt a 
commissioner’s policy on promoting a recovery-
oriented system of care. In this early stage, such 
a system was defined as one “that identifies and 
builds on each individual’s assets, strengths, 
and areas of health and competence to support 
each person in achieving a sense of mastery over 
mental illness and/or SUD while regaining his or 
her life and a meaningful, constructive sense of 
membership in the broader community.”14

Expanding upon these and similar efforts 
around the country, in 2010, SAMHSA came out 
with its own definition of a recovery-oriented 
system of care: “a coordinated network of 
community-based services and supports that 
is person-centered and builds on the strengths 
and resiliencies of individuals, families, and 
communities to achieve improved health, 
wellness, and quality of life for those with or 
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at risk for mental health and substance use 
problems.”15 SAMHSA’s vision of a recovery-
oriented system of care encompasses a menu of 
individualized, person-centered, and strength-
based services within a self-defined network. 
This menu includes clinical services and 
alternative therapies (such as acupuncture and 
meditation) as well as recovery support services. 
Recovery support services include peer recovery 
coaching and other forms of peer support, peer-
run programs, recovery community centers, 
employment and educational assistance, social 
and family support, childcare, care management, 
and housing support. It also provides individuals 
and families with more options with which to 
make informed decisions regarding their care; is 
designed to be accessible, welcoming, and easy 
to navigate; involves people in recovery, their 
families and allies, and the broader community 
to continually improve access to and quality of 
services; and supports the premise that there are 
many pathways to recovery.

Finally, recovery-oriented systems of 
care have been the focus of various technical 
assistance resources issued by SAMHSA, in 
which such systems are described as adhering 
to a list of principles and as serving specific 
functions.15-18 But what does such a system 
actually look like? Based on the stages of 
change model first introduced into treatment 
of substance use, the overarching principle for 
design of this system and its various components 
is that people should be able to access effective 
and responsive services and supports regardless 
of where they are in the process of recovery 
from SUD, mental illness, or both combined. 
Realizing that substance use and mental health 
disorders frequently co-occur, this model further 
allows for a person to be in different stages with 
respect to each of the conditions they may have. 
Most importantly, being unaware of, or choosing 
not to accept having, a behavioral health 
condition is to be viewed as a point of departure 
for treatment, rehabilitation, and support 
efforts as opposed to being viewed as cause for 
discharge from care. Based also on the input of 

people who are in recovery, this model places 
central emphasis on the role of recovery support 
services, including services provided by peers, at 
each point along the continuum of care. 

It could be argued that within a recovery-
oriented system of care, all services should be 
supportive of recovery. The term “recovery 
support services” has been used, however, 
to refer more specifically to a subgroup of 
interventions—particularly those that focus on 
enhancing a person’s abilities and resources, or 
recovery capital, to manage their own behavioral 
health condition(s) and/or to increase their 
participation in the community activities of 
their choice.18,19 Importantly, these services and 
resources are to be offered to persons entering 
recovery prior to (as well as during and after) 
any expectations that they accept and benefit 
from active treatment rather than being reserved 
as rewards for doing so. People may need a 
basic amount of recovery capital to be able to 
make effective use of such treatments, whether 
medication or psychosocial. Finally, recovery 
support services are often provided by people 
who are in recovery themselves, but do not need 
to be exclusively so. Being a relatively recent 
development and given their central role in 
knitting such systems of care together, recovery 
support services will be an especially important 
topic for future research.

As shown in Figure 1, these services and 
supports also can be used during various stages 
of recovery and are conceptualized with a 
recovery management model, in which they 
assertively strive, according to White and Kelly, 
to “enhance early pre-recovery engagement, 
recovery initiation, long-term recovery 
maintenance, and the quality of personal/family 
life in long-term recovery.”20 The stages span 
from recovery priming (i.e., having experiences 
that prepare the person to make the decision 
to pursue recovery), to recovery initiation and 
stabilization, to recovery management and, 
finally, recovering one’s full citizenship as a 
valued member of one’s community. This model 
has been developed based on the arguments cited 
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in the introduction: that is, that many substance 
use disorders, like many mental illnesses, 
are prolonged rather than acute in nature, 
calling for services and supports to be offered 
to persons over longer periods of time and 
consistent with where they may be in recovery 
at the time. According to White and Kelly,20 
this model thus involves focused attention at 
several points along a continuum of care and 
across levels and components of the system 
that is managed by an overall integrated mental 
health and substance use authority (whether at 
the local, regional, or state level), including the 
following: (1) public education and prevention; 
(2) continuity of contact over a sustained
period of time; (3) patient/family education and
empowerment to promote self-management of
the condition (including mobilization of family
resources); (4) access to the latest advances in
medication-assisted treatment; (5) access to peer-
based recovery support groups and advocacy
organizations; and (6) sustained monitoring

(checkups), recovery coaching, and when 
needed, early re-intervention.

As can be seen in this figure, the continuum of 
care begins with public education, prevention, and 
mental health promotion. Then, for those who do 
not seek care on their own, assertive outreach and 
engagement efforts can take place anywhere—from 
the streets to faith communities, college campuses, 
and workplace settings—reaching out to people 
in distress or need wherever they might be found. 
At this point, recovery support services can be 
introduced to overcome barriers to access to care, 
to offer environments supportive of recovery, or to 
help to increase the person’s recovery capital so that 
treatment, when accessed, can be fully effective. 
These kinds of recovery support should be available 
to persons in recovery throughout the remainder of 
their journey, either in different forms depending 
on the stage of change (e.g., case management until 
the person has established a firm foundation for 
recovery) or in a consistent form depending on 
the person’s choice (e.g., 12-step group, recovery 

Figure 1 Recovery-oriented system of care. An integrated mental health and substance use authority provides 
care throughout the stages of recovery, beginning with public education, prevention, and mental health 
promotion. For those who do not seek care on their own, assertive outreach and engagement efforts provide 
outreach to people in distress or need, wherever they are. Active treatment and rehabilitation are supported 
with recovery support services, which helps to increase service engagement and effectiveness. Ongoing 
monitoring and early reintervention are provided as needed. State agencies and community collaborators act 
as partners to support the efforts of the integrated behavioral health authority.

 
 

 
 

 
 

  

  

 
 

 
 

 
 

 
 

 

     




6Alcohol Research: Current Reviews Vol 41 No 1 | 2021

community center). Following various forms of 
active treatment (e.g., detox/inpatient, intensive 
outpatient, outpatient), support is available for 
ongoing monitoring (e.g., wellness checkups) and 
early reintervention as needed. This continuum 
of care is developed in collaboration with a wide 
range of stakeholder partners, including education 
and faith community leaders, police and criminal 
justice representatives, business owners and other 
employers, family members and allies, and, perhaps 
most important, representatives of the recovery 
community itself. 

THE PRESENT: 2010–2020
Such was the vision put forth beginning around 
2000 as new meanings of recovery began to take 
hold, along with implications for transforming 
services, supports, and systems of care. And 
much progress has been made in the past 20 years 
in bringing this vision to life. Public education, 
including school-based efforts, have begun to 
address the roles of stigma and discrimination as 
barriers to access to care and to recovery, including 
the role of medications in the treatment of both 
mental illness and SUD. Inroads have been made 
into faith communities and onto college campuses 
to promote behavioral health and to increase 
access to needed services and supports. Increasing 
numbers of highly visible role models of recovery 
have disclosed their own struggles with mental 
illness and/or SUD and encouraged their followers 
and fans to know that help is available and how to 
ask for it. An expanding array of recovery support 
services are being offered and are beginning to 
be shown useful in increasing access to and the 
effectiveness of care.21-24 So, other than continuing 
to follow this blueprint in building systems of 
recovery-oriented care, what remains to be done?

Unfortunately, over the last 10 years, confusion 
has arisen and limitations have been identified 
related to these notions of recovery and recovery-
oriented care, threatening further progress toward 
a recovery orientation and with the potential, 
perhaps, to turn the clock backward. Although 
this confusion and these limitations do not stem 

directly from the more recent SAMHSA definition 
of recovery, they nonetheless seem to be best 
captured in the differences between the initial 
definitions cited above and the integrated version 
issued as a working definition in 2012. Hoping to 
integrate mental health and substance use services 
under a single umbrella, SAMHSA initiated 
another consensus development process in 2010 
that involved representatives from both recovery 
communities and other stakeholders; this resulted in 
the following working definition of recovery from 
mental illness and/or SUD: Recovery is “a process 
of change through which individuals improve their 
health and wellness, live a self-directed life, and 
strive to reach their full potential.”25 Possibly due to 
pushback from some mental health and substance 
use recovery advocates who opposed the idea 
of behavioral health conditions being framed as 
disorders, what is conspicuously absent from this 
definition is what the person is recovering from. 
This definition appears to apply equally well to 
those without, as well as to those with, a mental 
illness or SUD. In this sense, the definition could 
apply equally well to everyone while saying nothing 
specific about anyone.

The advocates’ point is well-taken and 
important, however. Persons with what has been 
described as mental illness or SUD are first and 
foremost, and most fundamentally, human beings 
just like everyone else. But if they remain human 
beings just like everyone else in all respects, 
then they lose their justification for laying claim 
to funding for behavioral health services and 
supports. If all that a person is doing is engaging 
in “a process of change” through which they are 
hoping to improve their “health and wellness, 
live a self-directed life, and strive to reach” their 
“full potential,” then society has no obligation to 
provide them with different types of support or any 
more support than anyone else. In addition, this 
process is not only self-directed, but also appears 
to be entirely up to the individual. It appears to be 
their responsibility, and theirs only, to live their 
self-directed life as they wish. If they encounter 
difficulties in doing so, they are entirely responsible 
for managing these challenges, and they have no 
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potential,” then “Good luck with that journey,” the 
behavioral health system need only provide them 
with minimal, if any, support.

Second, understanding recovery as a personal 
journey for which the individual is largely 
responsible has the added byproduct of leading to a 
discounting of all those forces beyond the individual 
that are known to influence the onset, course, and 
outcomes of mental illness and SUD. These social 
determinants of mental illness and SUD include 
poverty, unstable housing, prolonged involuntary 
unemployment, social exclusion and isolation, and 
various forms of stigma and discrimination based 
on health status, gender, race and ethnicity, sexual 
orientation, religious and cultural orientation, and 
other markers of difference.28-31 Understanding 
recovery as an individual’s responsibility may draw 
attention away from the array of social conditions 
and collective resources needed for even the 
possibility of recovery (i.e., it is extremely difficult 
to recover without having a home, a family or 
friends, and an income). This use of recovery as a 
diversion of attention away from social, political, 
economic, and cultural factors has become such 
a serious concern among some earlier recovery 
proponents that articles have begun to appear with 
titles such as “Uses and Abuses of Recovery,”32 
and coalitions have begun to form to combat the 
political use of recovery as an excuse for preserving 
current inequities. One such coalition, Recovery 
in the Bin, clearly expresses this concern on its 
website as follows: “We recognise that the growing 
development of [mental health] ‘Recovery’ . . . has 
been corrupted by neoliberalism and capitalism is 
the crisis! Some of us will never feel ‘Recovered’ 
living under these intolerable inhumane social . . . 
and economic conditions, such as poor housing, 
poverty, stigma, racism, sexism, unreasonable work 
expectations, and countless other barriers.”33

The confusion of personal recovery with 
(solely) personal responsibility appears to have 
limited the concept of recovery to an artificially 
decontextualized personal sphere that is somehow 
immune to the social determinants of mental health 
and substance use. If so, what might the future hold 
for still developing recovery-oriented systems of 

fundamental right to claim any relief or intervention 
from anyone else.

How different this is from the framing of the 
Americans with Disabilities Act of 1990, which 
ushered in the recovery movement, in which mental 
illness and SUD were considered to be disabilities 
that entitled persons to request and receive 
reasonable accommodations and community 
supports necessary to live as full a life as desired 
alongside their peers without disabilities in the 
community of their choice.26 That too was the result 
of considerable advocacy efforts. At least one major 
confusion and one major limitation have emerged 
from the shift from a disability model, in which 
services and supports are essential to ensuring 
persons’ rights to community inclusion, to what 
may be called a self-actualization model, in which 
everyone could be recovering from something and 
so no one has a particular right to anything. This 
perspective addresses each of these in turn.

First, in the self-actualization model, there is 
the perception, or the implication, that recovery is 
the sole responsibility of the individual. Although 
people certainly play a central role in their own 
recovery, neither the person nor their recovery 
occurs in a vacuum and most often benefits from 
a supportive social context inclusive of accessible 
services and supports. Viewing recovery as solely 
the person’s own responsibility delegitimizes the 
important roles that services and supports can play 
in lessening the suffering, burdens, and intrusions 
of the disorders and in promoting and enabling the 
degree of functioning required to lead a satisfying 
and meaningful life in one’s community. Most 
often, such a confusion of viewing personal 
recovery as a personal responsibility has been used 
as justification for drawing arbitrary limits on the 
use of, or denying access entirely to, behavioral 
health services and supports to persons in need.27 
Either people claiming to be “in recovery” are 
considered too well to require care any longer or 
their ongoing challenges are viewed as requiring 
a different type of service than those provided 
based on medical necessity, thus garnering fewer 
resources. That is, if recovery is simply and 
solely an individual’s journey to “reach their full 
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in its own right, the concept of citizenship also 
has been especially effective as a counterbalance 
to the overemphasis on the individual nature of 
recovery discussed above. It is in this spirit—as 
drawing attention both to the social determinants 
of behavioral health and to the collective nature of 
community life—that the state of Connecticut’s 
Department of Mental Health and Addiction 
Services has proposed a few modifications to the 
model of a recovery-oriented system of care under 
the rubric of “recovering citizenship.”42 

Rowe has defined citizenship in the technical 
sense as a person’s strong connection to the rights, 
responsibilities, roles, resources, and relationships 
(the 5 Rs) that a democratic society makes 
available to its members through public and social 
institutions, the associational life of voluntary 
organizations such as faith communities and 
neighborhood organizations, and social networks 
and everyday social interactions. It also involves a 
sense of belonging in a person’s own community 
that must be validated by others’ recognition of their 
value as a member of society.41 This concept thus 
builds on the aspect of “a life in the community” 
that has been core to the definition of personal 
recovery, spelling out concretely, and helpfully, 
what such a life is made up of in terms that are 
not limited to the individual. It recognizes that a 
person cannot effectively belong to a community 
unless they are treated as such by others, and that 
membership in a community comes with certain 
entitlements and obligations. To recover (or to 
develop for the first time) the sense of being a full 
citizen, the person must have certain rights (e.g., the 
right to community inclusion) and resources (e.g., a 
home, an income) and be able to take on certain 
roles and responsibilities (e.g., neighbor, voter) 
while having meaningful relationships with others 
that offer the person a sense of belonging. Once 
spelled out in this way, it becomes obvious how 
recovery involves more than an individual’s own 
efforts. A person cannot will themselves to have 
a sense of belonging to a community; that sense 
must be conveyed by how others treat the person. 
Recovery happens in a social context, and that 
context matters a great deal.

care? Although research is still sorely needed on 
this topic, a case study of Connecticut’s experience 
sheds some light on an answer to this question. 

A POSSIBLE FUTURE 
In Connecticut, in order to address and overcome 
these issues, this perspective found it necessary to 
incorporate an explicit focus on the array of social, 
economic, political, and cultural determinants of 
mental health and substance use and an emphasis 
on community inclusion and community life as a 
collective phenomenon into the state’s recovery 
transformation work.34-40 Doing so has required 
returning to the consumer/survivor and new 
recovery advocacy movements, which themselves 
are rooted, in part, in the civil rights movement of 
the 1950s and 1960s and the independent living 
and disability rights movement of the 1970s.41 It 
was these movements, and the legislation inspired 
by them (e.g., the Rehabilitation Act of 1973, the 
Americans with Disabilities Act of 1990), that 
established the rights of persons with functionally 
disabling conditions (based on a medical assessment 
of functional impairment) to be provided not only 
with medical care for their health condition but also 
with the community supports needed to be able 
to live full and dignified lives in the communities 
of their choice. Were mental illness and SUD not 
recognized as legitimate health conditions, it is 
difficult to see how funding such supports could 
be justified. This may mean that some tensions 
between a state mental health and substance use 
authority and various advocacy communities are 
inevitable to some degree, although hopefully there 
remains much common ground to be found and put 
to good use. 

In addition to returning to its roots in a disability 
rights paradigm,7,28 this national shift in the 
direction of transformation is grounded in more 
than 20 years of research and scholarship related 
to the concept of “citizenship.”36,37 Although this 
concept has begun to gain traction in the mental 
health field over the last decade,38-41 it is relatively 
new and less widely known than the concept of 
recovery. A rich and important topic for research 
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will live, whether they will complete their education 
or be employed, and which opportunities they will 
have for participating in community life. To the 
degree to which the recovery movement remains 
rooted in a human rights movement, addressing 
and eliminating these forms of discrimination must 
be considered a pressing and ongoing priority for 
systems of care. Doing so is identified as a core 
function of recovery-oriented practice because 
little progress will be made either in system 
transformation or in the social inclusion of persons 
with behavioral health conditions until they are seen 
as full citizens of the society to which they belong, 
with all of the rights and responsibilities associated 
with membership. 

As long as stigma and discrimination continue 
to exist, persons with behavioral health needs are 
discouraged from seeking care, but that is not all. 
They also are being denied the very resources 
and supports they need to enter into and sustain 
recovery, such as hope, a sense of meaning and 
purpose in life, a sense of agency and efficacy, 
a sense of self-worth, and confidence in their 
own ability to make good choices. Without these 
capacities, it becomes extremely difficult for people 
to voluntarily choose treatment or to take up and 
persist in the challenging work of recovery. And 
restoration of these capacities, as well as other 
forms of recovery capital, cannot be postponed until 
the person no longer shows any signs or symptoms 
of behavioral health difficulties.

In this respect, it is important to note that 
citizenship, including the right to social inclusion, 
is considered to be a foundation for recovery rather 
than to be viewed as one of its rewards.43 The task 
of addressing stigma and discrimination comes 
first, rather than last, because all people have 
the right to be treated with dignity and respect, 
regardless of their behavioral health condition or 
status. In the past, many of the practices of the 
behavioral health system, as well as of society at 
large, conveyed the message that people were not 
welcome in the community as long as they were 
experiencing behavioral health difficulties. They 
might be accepted back once recovered (e.g., on 
release from residential treatment or the hospital), 

What implications does this emphasis have 
for our recovery-oriented systems of care? In the 
model depicted in Figure 1, both state agencies 
and community collaborators must act as partners 
in expanding the scope of the behavioral health 
system to include the full community of people 
it serves. Although housing may have been 
recognized decades ago as an essential cornerstone 
of recovery, similar steps now need to be taken 
with respect to other components of community 
life including education, employment, finances, 
and social, leisure, and artistic pursuits. Along 
with partnering between the behavioral health 
authority and the state, county, or city departments 
that oversee these aspects of community life, 
inroads can be made into the voluntary sector, 
civic institutions (e.g., libraries), faith communities, 
and neighborhood organizations. Just as people 
with SUD and/or mental illness need to take steps 
in their own recovery that require courage and 
risk of failure, communities also need to take 
steps to welcome, include, and support those 
with behavioral health disorders. Systems of care 
oriented toward recovering citizenship recognize 
the importance of working collaboratively with 
an array of community leaders and institutions to 
cultivate opportunities for win-win strategies in 
which people with disabilities make valuable and 
valued contributions to their communities that 
benefit everyone. Giving back in this way has long 
been a core component of the 12-step tradition 
in substance use recovery. Forging pathways for 
people in recovery to have opportunities to do 
so can be a core component of behavioral health 
systems more broadly, and empirical studies will be 
needed to show the influence of this component on 
health outcomes. 

CONCLUSION
Behavioral health conditions continue to be among 
the most poorly understood and most stigmatized 
conditions in the United States. As a result, 
persons affected by these conditions often face 
discrimination in how they are viewed and treated 
by others in numerous arenas, including where they 
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but recovery was viewed as largely out of reach. It 
has been this combination of stigma and hopeless 
attitudes that has discouraged many people from 
seeking care and led others to believe that recovery 
was not possible for them. Organizations oriented 
toward recovering citizenship play a key role in 
shifting the culture both of the behavioral health 
system and of the broader society in the positive 
direction of embracing the reality of recovery and 
valuing the contributions that are made by the 
recovery community. 

Disclosures
The authors have no competing financial interests to disclose.

Acknowledgments
This work was funded in part by the State of Connecticut 
Department of Mental Health and Addiction Services; however, this 
publication does not express the views of the Department of Mental 
Health and Addiction Services or the state of Connecticut. The 
views and opinions expressed are those of the authors.

Publisher’s Note
Opinions expressed in contributed articles do not necessarily 
reflect the views of the National Institute on Alcohol Abuse and 
Alcoholism, National Institutes of Health. The U.S. government 
does not endorse or favor any specific commercial product or 
commodity. Any trade or proprietary names appearing in Alcohol 
Research: Current Reviews are used only because they are 
considered essential in the context of the studies reported herein.

References
1. Davidson L, Rakfeldt J, Strauss JS. The Roots of the Recovery 

Movement in Psychiatry: Lessons Learned. London, UK: 
Wiley-Blackwell; 2010.

2. Davidson L, White W, Sells D, et al. Enabling or engaging?  
The role of recovery support services in addiction recovery. 
Alcohol Treat Q. 2010;28(4):391-416. https://doi.org/10.1080/ 
07347324.2010.511057. 

3. Chamberlin J. On Our Own: Patient Controlled Alternatives to 
the Mental Health System. New York, NY: McGraw Hill; 1978.

4. Davidson L, White W. The concept of recovery as an organizing 
principle for integrating mental health and addiction services. 
J Behav Health Serv Res. 2007;34(2):109-120. https://doi.org/ 
10.1007/s11414-007-9053-7.

5. Davidson L, Tondora J, O’Connell MJ, et al. Creating a 
recovery-oriented system of behavioral health care: Moving 
from concept to reality. Psychiatr Rehabil J. 2007;31(1):23-31. 
https://doi.org/10.2975/31.1.2007.23.31. 

6. Substance Abuse and Mental Health Services Administration 
(SAMHSA). Guiding Principles and Elements of Recovery-
Oriented Systems of Care: What Do We Know from the 
Research? Rockville, MD: Center for Substance Abuse 
Treatment, SAMHSA; 2009.

7. Davidson, L. What happened to civil rights? Psychiatr Rehab J. 
2006; 30(1):11-14. https://doi.org/10.2975/30.2006.11.14. 

8. United States President’s New Freedom Commission on Mental 
Health. Achieving the Promise: Transforming Mental Health 
Care in America. Rockville, MD: President’s New Freedom 
Commission on Mental Health; 2003.

9. Americans With Disabilities Act of 1990, 42 U.S.C. § 12101  
et seq. (1990). https://uscode.house.gov/view.xhtml?req=granuleid 
%3AUSC-prelim-title42-chapter126&edition=prelim.

10. Rehabilitation Act of 1973, 29 U.S.C. § 701 et seq. https://www.
govinfo.gov/app/details/USCODE-2015-title29/USCODE-2015-
title29-chap16-other-sec701.  

11. SAMHSA. National Consensus Statement on Mental Health 
Recovery. Rockville, MD: Center for Mental Health Services, 
SAMHSA; 2004.

12. SAMHSA. National Consensus Statement on Recovery. 
Rockville, MD: Center for Substance Abuse Services, 
SAMHSA; 2005.

13. Anthony WA. A recovery-oriented service system: Setting some 
system-level standards. Psychiatr Rehabil J. 2000;23(4):159-168. 
https://doi.org/10.1037/h0095104. 

14. Connecticut Department of Mental Health and Addiction 
Services. Commissioner’s Policy Statement No. 83: Promoting 
a Recovery-Oriented System of Care. Hartford, CT: Connecticut 
Department of Mental Health and Addiction Services; 2002.

15. SAMHSA. Recovery-Oriented System of Care (ROSC) Resource 
Guide. Working draft. Rockville, MD: Center for Substance 
Abuse Treatment, SAMHSA; 2010.

16. Sheedy CK, Whitter M. Guiding Principles and Elements of 
Recovery-Oriented Systems of Care: What Do We Know From 
the Research? Rockville, MD: Center for Substance Abuse 
Treatment, SAMHSA; 2009.

17. Whitter M, Hillman DJ, Powers P. Recovery-Oriented Systems 
of Care (ROSC) Resource Guide. Rockville, MD: Center for 
Substance Abuse Treatment, SAMHSA; 2010.

18. Kaplan L. The Role of Recovery Support Services in Recovery-
Oriented Systems of Care. Rockville, MD: Center for Substance 
Abuse Treatment, SAMHSA; 2008.

19. White WL. Recovery Management and Recovery-Oriented 
Systems of Care: Scientific Rationale and Promising Practices. 
Northeast Addiction Technology Transfer Center, Great Lakes 
Addiction Technology Transfer Center, and Philadelphia 
Department of Behavioral Health and Mental Retardation 
Services; 2008.

20. White WL, Kelly JF. Recovery management: What if we really 
believed that addiction was a chronic disorder? In: Kelly JF, 
White WL, eds. Current Clinical Psychiatry. Addiction Recovery 
Management: Theory, Research and Practice. New York: 
Humana Press; 2011:67-84. https://doi.org/10.1007/978-1-
60327-960-4_5. 

21. Laudet AB, Humphreys K. Promoting recovery in an evolving 
policy context: What do we know and what do we need to 
know about recovery support services? J Subst Abuse Treat. 
2013;45(1):126-133. https://doi.org/10.1016/j.jsat.2013.01.009. 

22. Bassuk EL, Hanson J, Greene RN, et al. Peer-delivered 
recovery support services for addictions in the United States: A 
systematic review. J Subst Abuse Treat. 2016;63:1-9.https://doi.
org/10.1016/j.jsat.2016.01.003. 

23. Reif S, Braude L, Lyman DR, et al. Peer recovery support for 
individuals with substance use disorders: Assessing the evidence. 
Psychiatr Serv. 2014;65(7):853-861. https://doi.org/10.1176/
appi.ps.201400047. 

24. White WL. Peer-Based Addiction Recovery Support: History, 
Theory, Practice and Scientific Evaluation. Great Lakes Addiction 
Technology Transfer Center and Philadelphia Department of 
Behavioral Health and Mental Retardation Services; 2009.

https://doi.org/10.1080/07347324.2010.511057
https://doi.org/10.1080/07347324.2010.511057
https://doi.org/10.1007/s11414-007-9053-7
https://doi.org/10.1007/s11414-007-9053-7
https://doi.org/10.2975/31.1.2007.23.31
https://doi.apa.org/doi/10.2975/30.2006.11.14
https://uscode.house.gov/view.xhtml?req=granuleid%3AUSC-prelim-title42-chapter126&edition=prelim
https://uscode.house.gov/view.xhtml?req=granuleid%3AUSC-prelim-title42-chapter126&edition=prelim
https://www.govinfo.gov/app/details/USCODE-2015-title29/USCODE-2015-title29-chap16-other-sec701
https://www.govinfo.gov/app/details/USCODE-2015-title29/USCODE-2015-title29-chap16-other-sec701
https://www.govinfo.gov/app/details/USCODE-2015-title29/USCODE-2015-title29-chap16-other-sec701
https://psycnet.apa.org/doi/10.1037/h0095104
https://doi.org/10.1007/978-1-60327-960-4_5
https://doi.org/10.1007/978-1-60327-960-4_5
https://doi.org/10.1016/j.jsat.2013.01.009
https://doi.org/10.1176/appi.ps.201400047
https://doi.org/10.1176/appi.ps.201400047
https://doi.org/10.1016/j.jsat.2016.01.003
https://doi.org/10.1016/j.jsat.2016.01.003


11Alcohol Research: Current Reviews Vol 41 No 1 | 2021

25. SAMHSA. SAMHSA’s working definition of recovery. 
Rockville, MD: SAMHSA; 2012.

26. Davidson L. The recovery movement: Implications for mental 
health care and enabling people to participate fully in life. 
Health Affairs. 2016;35(6):1091-1097. https://doi.org/10.1377/
hlthaff.2016.0153. 

27. Braslow JT. The manufacture of recovery. Annu Rev Clin 
Psychol. 2013;9:781-809. https://doi.org/10.1146/annurev-
clinpsy-050212-185642. 

28. Davidson L. Is there a future for recovery? World Association for 
Psychosocial Rehabilitation Bulletin. 2018;42:10-13.

29. Compton MT, Shim RS. The social determinants of mental 
health. Focus. 2015;13:419-425. https://doi.org/10.1176/appi.
focus.20150017. 

30. Harper D, Speed E. Uncovering recovery: The resistible rise of 
recovery and resilience. In: Speed E, Moncrieff J, Rapley M, eds. 
De-Medicalizing Misery, II: Society, Politics, and the Mental 
Health Industry. London, UK: Palgrave MacMillan; 2014:40-57.

31. Morrow M. Recovery: Progressive paradigm or neoliberal 
smokescreen. In: LeFrançois BA, Menzies R, Reaume G, eds. 
Mad Matters: A Critical Reader in Canadian Mad Studies. 
Toronto: Canadian Scholars Press; 2013:323-333.

32. Slade M, Amering M, Farkas M, et al. Uses and abuses of 
recovery: Implementing recovery-oriented practices in mental 
health systems. World Psychiatry. 2014;13(1):12-20. https://doi.
org/10.1002/wps.20084. 

33. Recovery in the Bin. https://recoveryinthebin.org. Published 
February 2016. Accessed 2018.

34. Quinn N, Bromage B, Rowe M. Collective citizenship: From 
citizenship and mental health to citizenship and solidarity. Soc 
Policy Admin. 2019;1-14. https://doi.org/10.1111/spol.12551. 

35. Fleischer DZ, Zames F. The Disability Rights Movement: From
Charity to Confrontation. Philadelphia, PA: Temple University
Press; 2001. 

36. Rowe M. Crossing the Border: Encounters Between Homeless 
People and Outreach Workers. Berkeley, CA: University of
California Press; 1999.

37. Rowe M. Citizenship and Mental Health. New York, NY: Oxford 
University Press; 2014.

38. Pelletier JF, Davidson L, Roelant JL. Citizenship and recovery 
for everyone: A global model of public mental health. Int J Ment 
Health Promot. 2009;11(4):45-53. https://doi.org/10.1080/
14623730.2009.9721799. 

39. Pelletier JF, Corbière M, Lecomte T, et al. Citizenship and
recovery: Two intertwined concepts for civic-recovery. BMC
Psychiatry. 2015;15(1):37. https://doi.org/10.1186/s12888-015-
0420-2. 

40. Eiroa-Orosa FJ, Rowe M. Taking the concept of citizenship 
in mental health across countries: Reflections on transferring 
principles and practice to different sociocultural contexts. Front 
Psychol. 2017;8:1020. https://doi.org/10.3389/fpsyg.2017.01020.

41. Rowe M, Ponce AN. How shall we promote citizenship and 
social participation? In: Goldman HH, Frank RG, Morrissey 
JP, eds. Handbook of U.S. Mental Health Policy. London, UK: 
Palgrave MacMillan; 2019:573-599.

42. Rowe M, Davidson L. Recovering citizenship. Isr J Psychiatry 
Relat Sci. 2016;53(1):14-20.

43. Davidson L, Tondora J, O’Connell MJ, et al. A Practical Guide 
to Recovery-Oriented Practice: Tools for Transforming Mental 
Health Care. New York, NY: Oxford University Press; 2009.

https://doi.org/10.1377/hlthaff.2016.0153
https://doi.org/10.1377/hlthaff.2016.0153
https://doi.org/10.1146/annurev-clinpsy-050212-185642
https://doi.org/10.1146/annurev-clinpsy-050212-185642
https://doi.org/10.1176/appi.focus.20150017
https://doi.org/10.1176/appi.focus.20150017
https://doi.org/10.1002/wps.20084
https://doi.org/10.1002/wps.20084
https://recoveryinthebin.org
https://doi.org/10.1111/spol.12551
https://archive.org/details/disabilityrights0000flei
https://doi.org/10.1080/14623730.2009.9721799
https://doi.org/10.1080/14623730.2009.9721799
https://doi.org/10.1186/s12888-015-0420-2
https://doi.org/10.1186/s12888-015-0420-2
https://doi.org/10.3389/fpsyg.2017.01020


1 Vol 41 No 1 | 2021

 
   

 

Alcohol Res. 2021;41(1):07 ● https://doi.org/10.35946/arcr.v41.1.07 

Published: 3 June 2021 

ALCOHOL USE DISORDER: THE
ROLE OF MEDICATION IN RECOVERY
Barbara J. Mason and Charles J. Heyser 

Pearson Center for Alcoholism and Addiction Research, Department of Molecular Medicine, 
Scripps Research Institute, La Jolla, California 

Center for Human Development, University of California, San Diego, La Jolla, California 

The misuse of  alcohol in the United States continues to take a large toll on society,  resulting  
in the deaths of about 88,000 Americans per year. Moreover, it is estimated that nearly  
14.6  million Americans currently meet diagnostic criteria for current alcohol use disorder  
(AUD). However, very few individuals receive treatment, with an even smaller portion  
receiving medications approved by the U.S. Food and Drug Administration (FDA) for the  
treatment  of  AUD,  despite scientifically  rigorous  evidence showing the benefits  of  combining  
medication approved for treating AUD with evidence-based behavioral therapy. These  
benefits include higher rates of abstinence and less risk of relapse to heavy drinking, with 
associated improvements in medical and mental health and in quality of life. This review  
provides an overview of FDA-approved medications and “off-label” drugs for the treatment of  
AUD. The article emphasizes that AUD medical advice and prescription recommendations 
should come from professionals with training in the treatment of AUD and that treatment  
plans should consider medication in conjunction with evidence-based behavioral therapy. 
Finally, this review notes the limited number of medications available and the continued  
need for the development of new pharmacotherapies to optimize AUD recovery goals. 

KEY WORDS: disulfiram; acamprosate; naltrexone; gabapentin; medication-assisted 
treatments; alcohol use disorder; alcohol; drug therapy 

 
 

  
 

 

INTRODUCTION 
It is estimated that nearly 14.6 million 
Americans currently meet the diagnostic criteria 
for alcohol use disorder (AUD)1 included in the 
Diagnostic and Statistical Manual of Mental 
Disorders, 5th edition (DSM-5),2 and 
approximately 88,000 die from alcohol-related 
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causes in the United States each year.3  An older  
term, “alcohol dependence,” is equivalent to the  
DSM-5  criteria for AUD of moderate or greater  
severity.4  This is the stage of AUD severity for  
which pharmacotherapy is generally indicated.  
Effective intervention can decrease drinking  
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and the likelihood of subsequent relapse, thereby 
significantly improving an individual’s health 
and reducing the negative consequences of AUD 
that are most likely to burden society.5 

This paper provides an overview of the 
medications for AUD that are currently available 
for use by the recovery community, as well as 
a brief introduction to potential medications 
under development. Throughout, this review 
emphasizes that (1) all AUD medical advice 
and prescription recommendations should come 
from professionals (or in consultation with 
professionals) who have specific training in the 
treatment of AUD; (2) physical examination 
and laboratory testing are recommended 
before treatment is initiated and may help with 
subsequent monitoring of treatment response 
and adverse events; (3) medications are not 
“stand-alone” treatments for AUD, but rather 
are an element in a comprehensive treatment 
plan; (4) clinical trial data show drinking 
outcomes and recovery are significantly better 
when behavioral interventions are combined 
with AUD medication rather than given without 
AUD medication; and (5) there is a critical 
need for research on potential modifiers of 
response—including potential differences 
in drug metabolism due to sex hormones, 
race or ethnicity, and pharmacogenetic and 
pharmacometabolomic markers—to identify 
individuals most likely to respond or have 
significant side effects to specific AUD 
pharmacotherapies. The U.S. Food and Drug 
Administration (FDA) uses drinking outcomes 
of abstinence from alcohol and/or cessation of 
heavy drinking (males, five or more drinks per 
day; females, four or more drinks per day) in 
determining its approval of a candidate drug. 
Additionally, measures of improved medical and 
mental health and of quality of life are associated 
with these operational measures of recovery 
but often are not reported in the clinical trial 
literature given the relatively short duration of 
clinical trials (generally 6 months or less). Given 
that FDA approval is associated with drinking-

specific outcomes and that these outcomes have 
been linked to improvement in measures of 
medical and mental health and quality of life, 
there is reason to believe that by alleviating 
problems associated with AUD, the use of 
AUD medications may bestow other positive 
contributions to recovery.6,7 The final section 
briefly reviews new pharmacological approaches 
and potential medications under development for 
the treatment of AUD. 

CURRENT FDA-APPROVED 
MEDICATIONS TO 
TREAT AUD 
To date, the FDA has approved three medications  
for  the  treatment  of  AUD.  These  alcohol-specific  
pharmacotherapies  are  the  oral  alcohol-aversive  
drug disulfiram (Antabuse), introduced more  
than half a century ago in 1951; the opioid  
antagonist naltrexone, approved in 1994 as an  
oral formulation (Revia) and in 2006 as a long-
acting injectable formulation (Vivitrol); and the  
oral centrally acting taurine analog, acamprosate  
(Campral), approved in 2004. In other countries,  
the European Medicines Agency approved  
the opioid antagonist nalmefene (Selincro) in  
2013 for the treatment of alcohol dependence  
throughout the United Kingdom and European  
Union. Nalmefene is similar to naltrexone, but  
it binds more potently to a broader range of  
opioid receptor subtypes. The FDA-approved  
medications act via widely different mechanisms  
but share some key features relevant to recovery  
and highlight the complex nature of AUD. More  
specifically,  these  medications  are  aimed  at  
restoring  normal  functioning  in  alcohol-altered  
neurophysiological processes or act to blunt or  
punish the reinforcing properties of alcohol. 

Treating AUD with a prescribed drug can 
appear counterintuitive or concerning to those 
aspiring to a drug-free recovery. Therefore, 
such overarching concerns must be addressed 
before delving into the details of a specific 
medication. All drugs (prescribed, herbal, and 
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over-the-counter) have a potential for harm. FDA  
has evaluated the drugs approved to treat AUD  
and found the safety profile to be acceptable,  
particularly given the potentially lethal harms  
of ineffectively treated AUD of moderate or  
greater severity. None of these prescribed  
medications are mood-altering, habit-forming, or  
addictive. They do not produce euphoria or other  
subjective experiences associated with misuse  
potential, nor do they have “street value” as do  
illicit drugs. None are “substitution” drugs for  
alcohol, as is methadone for heroin. Tolerance,  
or a need to increase the dose, does not develop  
with continued use, nor does rebound craving or  
drinking occur when medication is discontinued. 

All AUD medical advice and prescription 
recommendations should come from 
professionals (or in consultation with 
professionals) who have specific training 
in the treatment of AUD. This training is 
critical because the efficacy of drug treatment 
may be influenced by an individual’s unique 
characteristics, including comorbid conditions, 
severity and complexity of AUD, state of 
sobriety at the onset of treatment, medication 
adherence, any side effects, and motivation to 
recover from AUD. Treatment outcomes in a 
large acamprosate trial were significantly better 
in individuals motivated to a treatment goal of 
abstinence.8 Therefore, a detailed understanding 
of these factors and available treatment options, 
obtained in partnership and communication with 
the individual, may optimize treatment selection 
and recovery. In addition, and perhaps more 
important, the time course for recovery is quite 
variable and subject to myriad environmental 
changes. Therefore, a trained professional is in 
the best position to respond to these changes in 
real time and adjust treatment accordingly. 

People in recovery from AUD may need to 
take medications for other medical or psychiatric 
disorders, in conjunction with medication 
for AUD. Physician members of Alcoholics 
Anonymous (AA) have developed a thoughtful 

guide to the appropriate use of such non-AUD  
medications, with the aim of minimizing risk  
of their misuse and undermining recovery.  
Both treatment providers and persons in  
recovery can refer to and access the guide  
online  (https://www.aa.org/pages/en_US/aa-
member-medications-and-other-drugs). AA 
does not offer medical advice, but strongly 
recommends seeking out physicians who are 
experienced in the treatment of AUD. Persons 
in recovery are urged to communicate openly 
with their prescribing doctor if they skip doses 
or take extra medication, have a desire to take 
more medication, or experience side effects 
that make them feel worse, as well as to be 
sensitive to changes in their own behavior and 
mood when starting a new medication or when 
a dose is changed. Such reactions could signal 
an increased risk of drug misuse or relapse. AA 
stipulates that its members do not “play doctor”; 
all medical advice and prescriptions should come 
from a qualified provider. 

EFFICACY CRITERIA 
FOR MEDICATIONS TO 
TREAT AUD 
Comprehensive meta-analyses of randomized  
controlled trials of FDA-approved medications  
to treat AUD have shown a significant benefit  
on rates of abstinence and/or cessation of  
heavy drinking in studies that were typically  
6  months in duration (see Table  1). It is critical  
to appreciate that those clinical trials included  
either the nonpharmacological treatment  
routinely provided for AUD in a given setting  
or  protocol-specific  behavioral  treatments  for  
all participants. Therefore, the medication (plus  
behavioral treatment) demonstrated a significant  
benefit over placebo (plus behavioral treatment)  
on  drinking  outcomes.  

These rigorous, evidence-based findings have  
two  important  implications:  

https://www.aa.org/pages/en_US/aa-member-medications-and-other-drugs
https://www.aa.org/pages/en_US/aa-member-medications-and-other-drugs
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Table 1 Summary of Treatment Parameters for Medications Approved by the FDA for Alcohol Use Disorder

Parameter Disulfiram* 
(oral)

Naltrexone* 
(oral)

Naltrexone* 
(injectable)

Acamprosate* 
(oral)

Primary evidence-
based outcome

No drinking
Double-blind trials, 
n.s.25

Open-label trials, 
moderate effect size25

Supervised 
administration trials, 
large effect size25

No heavy drinking 
NNT = 1214

NNT = 8.615

Heavy drinking days 
WMD = -4.6%14

No drinking 
NNT = 1214

NNT = 7.515

Median trial 
duration

6.5 months25 3 months14 6 months20 6 months14

Dosing 500 mg daily, Weeks 
1-2; 250 mg daily 
thereafter

One 50 mg tablet, daily One 380 mg injection, 
monthly

Two 333 mg tablets,  
3x daily

Cost per month† $48 $33 $1,308 $142

Abstinent baseline ≥ 12 hours 
(mandatory)‡

≈ 4 days15 7 days20,‡ ≈ 6 days15

Medical 
contraindications‡

Use of metronidazole, 
paraldehyde, alcohol-
containing preparations
Severe myocardial 
disease or coronary 
occlusion
Psychosis

Opioid dependence, 
withdrawal, or use
Acute hepatitis or liver 
failure

Opioid dependence, 
withdrawal, or use 
within 7-10 days
Acute hepatitis or liver 
failure

Severe renal 
impairment (creatinine 
clearance ≤ 30mL/min)

Adverse events Neuritis, neuropathy‡

Hepatitis, hepatic 
failure‡

Psychosis‡

Drowsiness, fatigue‡

Impotence‡

Headache‡

Acne, allergic 
dermatitis‡

Metallic, garlic 
aftertaste‡

Dizziness NNH = 1614

Nausea NNH = 914

Vomiting NNH = 2414

≥ 5% and 2x placebo‡

Vomiting, nausea
Injection site reactions
Muscle cramps
Dizziness, syncope
Somnolence, sedation
Decreased appetite

Diarrhea 17% 
(placebo 10%)‡

*Review each drug’s package insert for full prescribing information.
†Monthly cost estimates provided by local discount pharmacy (Costco) and are based on generic formulations when available.
‡Information derived from package inserts.
Note: FDA, U.S. Food and Drug Administration; NNH, a statistical estimate of the number needed to harm for the specified 

adverse event to occur in one individual; NNT, a statistical estimate of the number needed to treat to achieve the 
specified outcome in one individual; n.s., not significantly different than placebo; WMD, weighted mean difference.
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1. Medications are not “stand-alone” treatments 
for AUD, but rather an element in a 
comprehensive treatment plan that includes 
behavioral therapy. 

2. Drinking outcomes are significantly better 
when behavioral interventions are combined 
with AUD medication than when they are 
given without AUD medication. 

Clinical trials of AUD medications typically  
incorporate  a derivation  of  motivation  enhancement  
or  cognitive-behavioral  treatment  manuals  
developed for Project MATCH (https://pubs.niaaa. 
nih.gov/publications/projectmatch/matchintro.htm); 
the manual used in the multicenter U.S. acamprosate 
study is available at http://www.pearsoncenter.org/ 
therapistmanual. 

Given the incremental gains in recovery found 
when AUD medications are used in combination 
with behavioral treatment, recovery strategies 
should consider medications as an option in the 
treatment plan for AUD. For individuals with 
AUD, recovery historically has been viewed as 
a lifestyle of voluntary abstinence from alcohol 
and nonprescribed drugs.9 In addition to complete 
abstinence, FDA has identified “no heavy 
drinking” as a clinically relevant outcome for 
assessing a drug’s efficacy for AUD, given the 
relationship between alcohol-related harms and 
heavy drinking. Chronic heavy drinking is defined 
in women as routinely drinking more than three 
drinks per day or more than seven drinks per week, 
and in men as routinely drinking more than four 
drinks per day or more than 14 drinks per week.10 

These two FDA-recognized outcomes can be 
reported as the percentage of individuals having 
no drinks or no heavy drinking days over the 
course of treatment, which is typically 6 months in 
duration (see Table 1). 

A third potential regulatory outcome for 
approval of a drug for treatment of AUD has 
recently been proposed. The proposed outcome 
involves a reduction of one or two in the World 
Health Organization (WHO) risk levels of alcohol 
use (measured in grams of alcohol consumed per 
day).11 The European Medicines Agency used 
this outcome in its evaluation of nalmefene for 

the treatment of AUD.12  Of note, unlike other oral  
AUD medications, nalmefene is not taken daily,  
but rather 2 hours prior to an anticipated heavy  
drinking  situation.  The  6-month  duration  of  the  
majority of clinical trials for AUD may be too  
brief and the sample sizes too small to measure  
alcohol-related harms, such as driving under the  
influence  or  impaired  quality  of  life. However,  
secondary analyses of larger data sets have shown  
that a reduction in WHO risk drinking levels is  
associated  with  significantly  fewer  alcohol-related  
consequences (e.g., less anxiety and depression,  
lower blood pressure and liver enzyme levels,  
improved quality of life).6,7  Taken together, these  
findings suggest that the significant benefits of  
FDA-approved medications on reduced alcohol  
consumption also may have wide-ranging  
emotional and physical health benefits for  
individuals  with  AUD. 

INTEGRATING MEDICATION 
INTO AN AUD TREATMENT 
PLAN 
Given the scope of benefits associated with 
pharmacotherapy combined with evidence-based 
behavioral treatment for AUD, it is perplexing 
that a nationwide pharmacy survey suggests that 
fewer than 9% of eligible individuals have ever 
been provided with a prescription for a medication 
to treat AUD; psychiatrists provided the majority 
of  these  prescriptions.13  Recent large-scale meta-
analyses have reported that either acamprosate or 
naltrexone combined with counseling has superior 
efficacy for increasing rates of abstinence or of no 
heavy drinking relative to counseling administered 
in  conjunction  with  placebo.14,15  Recognizing  
the incremental gain typically achieved when 
medication is incorporated into the treatment 
plan, the American Psychiatric Association (APA) 
recently developed a practice guideline for the 
pharmacological treatment of individuals with 
AUD.16  This guideline suggests that acamprosate 
or naltrexone be used in individuals with moderate 
to severe AUD who wish to cut down or quit 
drinking, who prefer medication or who have not 

https://pubs.niaaa.nih.gov/publications/projectmatch/matchintro.htm
https://pubs.niaaa.nih.gov/publications/projectmatch/matchintro.htm
http://www.pearsoncenter.org/therapistmanual
http://www.pearsoncenter.org/therapistmanual
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responded to nonpharmacological treatments, and 
who have no contraindications to the use of these 
medications. APA further suggests that disulfiram 
should not be selected as an initial treatment for 
AUD, given the physiological consequences of 
drinking in combination with this medication. 
In addition, this guideline recommends that 
antidepressant medications should not be used 
for the treatment of AUD, unless there is a 
comorbid disorder for which these treatments 
are indicated.16  Furthermore, the medications 
approved to treat AUD are not treatments for 
alcohol  withdrawal and should be initiated only 
following detoxification and/or after abstinence  
has been established. Acute withdrawal involves 
primarily symptoms of autonomic hyperactivity 
that may last up to 5 days, and although most cases 
(85%) do not require medication, severe alcohol 
withdrawal can be life-threatening if untreated.17  
Benzodiazepines are a standard treatment for 
clinically significant acute alcohol withdrawal 
symptoms, with the understanding that they are 
not an accepted treatment of AUD per se because 
of misuse potential.16 

In its first report on alcohol, drugs, and health, 
the Office of the Surgeon General proposes a 
chronic care management approach to AUD 
that includes evidence-based behavioral and 
pharmacological treatments; social support 
services; and clinical monitoring of adverse 
events, medication adherence, and symptoms of 
relapse at every follow-up visit.18 The report notes 
the importance of working collaboratively with 
the individual and their social support system; 
communicating the risks and benefits of each 
treatment option relative to the individual’s recovery 
goals, drug costs, and dosing schedule; and ensuring 
that the individual comprehends this information. 
This again serves to highlight the importance of 
specific training in the treatment of AUD, given the 
need to explain complex information using clearly 
understood language. A written information sheet 
providing details about the prescribed medication 
can be taken home by the individual for future 
reference. It is recommended that the provider 
contact the individual a few days after an AUD 

medication is prescribed to address any concerns, to 
assess medication adherence and side effects, and to 
facilitate successful medication initiation. 

SAFETY AND SIDE EFFECTS 
OF AUD MEDICATIONS 
The well-being and safety of the individual is  
always the highest concern. Each AUD medication  
has a label or package insert that contains FDA-
approved statements about the drug’s indication  
(or purpose), dosing, side effects, and any  
warnings or contraindications. The label can  
be accessed by typing “[drug name] label” in  
an online search engine. Safety is optimized by  
heeding the recommended dose and the cautions  
and contraindications on the drug label. Ideally,  
the provider would have access to a complete  
and detailed medical history of the individual  
to optimize safety. Physical examination and  
laboratory testing are recommended before  
treatment is initiated and may help with subsequent  
monitoring of treatment  response  and  adverse  
events. These lab tests could include alcohol  
breath/blood  concentration,  alcohol  glucuronide  
testing, urine drug screen, liver function tests  
(i.e.,  gamma glutamyl transferase [GGT],  alanine  
transaminase, aspartate  transaminase), complete  
blood count, testing for vitamin deficiencies, renal  
function tests (standard panel for urea [blood urea  
nitrogen], electrolytes, and serum creatinine), and a  
pregnancy test for women of childbearing potential.  
Furthermore, measures of hepatic function and  
creatinine clearance may be critical in determining  
the choice of drug treatment. For example, baseline  
liver function tests may detect clinically significant  
hepatic impairment that would mitigate against  
treatment with disulfiram and naltrexone as well  
as severe impairment in creatinine clearance that  
would contraindicate the choice of acamprosate.  
A baseline urine drug screen may also be useful,  
as it may provide information about otherwise  
undisclosed drug use, including opioid use, which  
would rule out naltrexone treatment of AUD.  

Individuals also should be assessed for any 
comorbid disorders, including depression and 
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other drug use disorders. Comorbid conditions  
may  significantly  influence  AUD outcome  if  left  
untreated. Risk of suicide may be elevated in  
individuals with AUD, and it is recommended  
that the individual be screened and monitored for  
suicidality at baseline and throughout treatment to  
identify increased suicide risk that requires further  
intervention. 

As with all medications, the FDA-approved  
pharmacotherapies for the treatment of AUD  
have common side effects (e.g., dizziness, nausea,  
diarrhea). Usually mild and associated with  
treatment initiation, these side effects resolve  
quickly. Individuals should be advised to avoid  
driving a car or operating heavy machinery until  
they are reasonably certain that the drug does not  
affect their ability to engage in such activities.  
Individuals should be given emergency phone  
numbers and instructed to call immediately  
if suicide ideation or depression develops, or  
if symptoms of acute hepatitis or liver failure  
emerge (in the case of naltrexone and disulfiram).  
As a precaution, it is highly recommended that  
individuals carry a card in their wallet listing  
all current medications in the event of a medical  
emergency. For example, anesthesia and pain  
management may need to be adjusted in individuals  
taking naltrexone. Furthermore, the presenting  
medical emergency may be the result of an  
interaction between alcohol and disulfiram. 

Medication nonadherence will negatively  
impact treatment outcomes. Individuals can be  
instructed to bring the container for their oral  
medication to follow-up visits to be assessed for  
unused drug. Noncompliance can result from  
adverse side effects, inconvenience, the perception  
that the drug is no longer needed (i.e., “I feel  
fine”), and/or a return to drinking. It is therefore  
critical to understand the reason(s) for treatment  
noncompliance. First, treatment providers need to  
determine if adverse events (e.g., medication side  
effects) are undermining medication adherence,  
and intervene accordingly. In terms of convenience,  
long-acting injectable naltrexone was developed  
to offset the adherence problems noted with daily  
oral naltrexone dosing. Given that acamprosate  

has a dosing schedule of three times daily, it is 
recommended that patients keep their medication in 
a weekly pill organizer with day and time indicated 
for each dose. Patients are also advised to link 
commonly missed doses with an activity of daily 
living such as eating meals or brushing teeth as 
a reminder to take their medication at that time. 
Monitoring medication compliance is paramount to 
successful treatment outcomes. 

MEDICATION INITIATION 
AND DURATION 
The early days of abstinence are a period of 
heightened vulnerability for relapse and a critical 
time for healing neural processes associated with 
negative affect and impaired executive function.19 

Medications for AUD can have the greatest impact 
on reducing relapse risk when initiated immediately 
after a 4- to 7-day detoxification period.15,20 

The patient’s pattern of alcohol misuse should  
be established as a baseline, preferably using  
quantitative self-report and biochemical measures,  
against which treatment effects can be tracked.  
In addition, harmful effects of alcohol on the  
individual’s  health,  functioning,  and  legal  status  
should be documented and incorporated into a  
personalized  treatment  plan. 

There is little scientific evidence to guide the 
optimal duration of pharmacological treatments of 
AUD. Decisions about treatment duration should 
reflect the individual’s history of relapse, the 
severity of AUD at baseline, and the individual’s 
clinical response and side effects to the medication. 
This should be discussed with the individual if they 
express a desire to discontinue treatment before a 
stable recovery has been achieved. 

In situations where there is no response to 
treatment, the provider may consider switching to 
an alternative AUD medication. This decision is 
more difficult in situations where a partial response 
is observed. For example, an individual may have 
reduced their drinking by half from baseline, but 
continues to have episodes of heavy drinking. In 
these situations, the provider may consider the use 
of combined treatments on a case-by-case basis. 
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Some data lend support to the safety of acamprosate 
combined with naltrexone or disulfiram,21-23 but 
efficacy data are insufficient to support a general 
recommendation for combined use as a first-line 
treatment approach to AUD.16 

FDA-APPROVED 
MEDICATIONS FOR AUD 
Disulfiram 
In 1951 disulfiram (Antabuse; now in generic  
formulations) was the first drug approved for the  
treatment of AUD by the FDA. Pharmacologically,  
disulfiram inhibits the enzyme aldehyde  
dehydrogenase. Even small amounts of alcohol  
can cause acetaldehyde to quickly accumulate,  
resulting  in a  rapid  onset  of  flushing,  nausea,  and  
vomiting. The resulting acute physical distress  
serves to reduce drinking and break the cycle of  
binge intoxication (see Figure 1). In severe reactions,  
there is the possibility of multiple cardiac and  
respiratory symptoms that could result in death. The  
intensity of the interaction varies across individuals  
but is generally proportional to the amounts of  
disulfiram and alcohol ingested and can last from  
30 to 60 minutes to several hours, or as long as  
there is alcohol in the blood. Individuals should be  
instructed to abstain from alcohol for at least 12  
hours before taking disulfiram and be advised that  
reactions with alcohol can occur up to 14 days after  
discontinuing disulfiram. 

The therapeutic action of disulfiram is punitive,  
resulting in acute physical distress when taken  
with alcohol. Therefore, it should never be given  
to an individual in a state of alcohol intoxication  
or without their full knowledge. When taken as  
prescribed, disulfiram is typically well tolerated,  
but more serious adverse events were found with  
disulfiram than with comparison treatments.  
The psychological threat (fear) of the interaction  
between disulfiram and alcohol may be the  
primary mechanism of disulfiram’s deterrent  
effect,  as  opposed  to  the  drug’s  pharmacodynamic  
properties.  Therefore,  consideration  of  disulfiram  
may be warranted only in individuals who have a  
clear goal of complete abstinence, are capable of  

25 

25 

24 

understanding the risks of an interaction between  
alcohol and disulfiram, have not responded to  
acamprosate and naltrexone, and have no medical  
contraindications.  Given  the  drug’s potential  for  
hepatotoxicity, it is recommended that individuals  
taking disulfiram have bilirubin and liver function  
tests at baseline and 2 weeks, once a month for  
the next 6 months, and every 3 months thereafter.  
Medication nonadherence is a common problem  
with  disulfiram,  and outcomes are optimized with  
supervised administration.27 

26 

16 

Naltrexone 
Naltrexone is a pure opioid receptor antagonist  
that the FDA approved first for opioid dependence  
(in 1984), and later for alcohol dependence (as  
an oral medication in 1994 and as a long-acting  
injectable in 2006). The therapeutic action of opioid  
receptor antagonism is to blunt the rewarding  
effects of alcohol. In our conceptual model (shown  
in Figure 1 ), blunting the rewarding effects of  
alcohol can reduce drinking and break the cycle  
of binge intoxication. Although side effects are  
generally mild (initial nausea, vomiting, and  
dizziness), a recent meta-analysis found a higher  
risk for discontinuation due to adverse events with  
naltrexone  relative  to  placebo.  This meta-analysis,  
which included the results of 53 randomized  
controlled trials (involving 9,140 patients) of oral  
naltrexone (50 mg/d) for the treatment of AUD,  
showed that naltrexone significantly decreased  
the likelihood of a return to heavy drinking and,  
to a lesser extent, a return to any drinking.  This  
replicated the results from an earlier meta-analysis  
that reported a decreased risk of a return to heavy  
drinking and that also assessed moderators of  
naltrexone  treatment  response.  Maisel et al. (2013)  
found that 4 days of abstinence prior to beginning  
treatment significantly improved naltrexone  
treatment response and that having treatment goals  
other than abstinence was associated with a larger  
effect size on reducing heavy drinking than having  
the goal of complete abstinence.  

15 

14 

14 

Naltrexone, like disulfiram, is pharmacologically 
effective primarily while present in the system, 
but induces no long-term changes in the brain. 
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Figure 1 Conceptual framework for the effects of various medications on the three major stages of the alcohol 
addiction cycle and the clinical stages of alcohol use disorder (AUD). The outer ring relates to clinical 
stages of AUD. The inner ring relates to three stages of the addiction cycle. Acute withdrawal relates to 
physiological and emotional effects that are opposite to those of alcohol and includes activation of the 
extended amygdala brain stress systems. Acute withdrawal is a time-limited process (up to only 5 days 
in duration). Protracted withdrawal is characterized by continued hyperactivation of the brain stress 
systems. The overexpression of brain stress neuropeptides is hypothesized to mediate the anxiety, dysphoria, 
irritability, and sleep disturbances of post-acute (i.e., protracted) withdrawal that may persist for an indefinite 
duration. Protracted withdrawal/negative affect helps drive craving in the preoccupation/anticipation stage, 
for which acamprosate is the only available treatment. Note: CRF, corticotropin-releasing factor. Adapted 
by permission from Springer Nature: Nature Neuropsychopharmacology, 35(1):217-38, Neurocircuitry of 
addiction, George F. Koob and Nora D. Volkow, 2010.31 

This is important in understanding the duration 
of treatment effects of naltrexone and disulfiram. 
For example, follow-up studies of patients in two 
3-month naltrexone studies showed that treatment 
effects were no longer significant relative to 
placebo by 1 to 3 months posttreatment. , Pairing 
naltrexone with a form of cognitive behavior 
therapy focused on relapse prevention coping skills, 
therefore, may offer an optimal treatment strategy.  29

2928

Regarding route of administration, there have 
been no head-to-head comparisons of the efficacy 
of oral versus injectable naltrexone to date. A 
meta-analysis of drinking outcomes from 1,926 
participants in two trials of different formulations 
of injectable naltrexone found no significant effects 
of treatment on return to any drinking or to heavy 
drinking, but did find a reduction in the number 
of heavy drinking days. The trial conducted in 
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support of FDA approval found a similar effect of 
naltrexone (Vivitrol) 380 mg per injection, but only 
in men and only in those with 7 days of abstinence 
prior to randomization.20 

Any form of naltrexone treatment for AUD is 
contraindicated in individuals who have current 
physiologic dependence on opioids, who are in 
opioid withdrawal, who have used prescribed 
or illicit forms of opioids within the past 7 to 10 
days, or who have a urine drug screen positive for 
opioids. This avoids unintended precipitation of 
opioid withdrawal through administration of an 
opioid antagonist. Of note, naltrexone can cause 
hepatocellular injury when used in higher than 
recommended doses and is contraindicated in 
individuals with acute hepatitis or liver failure. 

Acamprosate 
Acamprosate was developed in France in the  
1980s and approved by FDA for the maintenance  
of abstinence in detoxified patients with alcohol  
dependence in 2004. The pharmacological  
action of acamprosate is complex. The chemical  
structure is similar to that of the endogenous  
amino acid homotaurine, which is a structural  
analog of the amino acid neurotransmitter gamma-
aminobutyric acid (GABA) and the amino acid  
neuromodulator taurine. Repeated cycles of  
heavy drinking and withdrawal have been shown  
to dysregulate the balance between neuronal  
excitation  (e.g.,  glutamatergic)  and  inhibition  
(e.g.,  GABAergic).30  It has been hypothesized  
that this glutamatergic hyperactivity is associated  
with alcohol craving and the preoccupation/ 
anticipation phase of protracted withdrawal— 
an effect that is ameliorated by acamprosate  
(see Figure 1).31  Therefore, it suggested that the  
pharmacotherapeutic action of acamprosate in  
AUD works by restoring homeostasis in N-methyl-
D-aspartate  (NMDA)–mediated  glutamatergic  
neurotransmission.32,33  Acamprosate requires  
approximately 1 week to reach steady-state levels  
in the nervous system, and its effects on drinking  
behavior have been shown to persist in studies  
of up to 1 y ear after the treatment is completed,  

consistent with its role in restoring persisting 
homeostasis in brain glutamatergic activity.33 

A meta-analyses of 27 randomized controlled 
trials of acamprosate (typically 6 to 12 months in 
duration) found that acamprosate was significantly 
more likely than placebo treatment to prevent a 
return to any drinking.14 This finding replicates 
the results from an earlier meta-analysis that 
found a significantly higher rate of complete 
abstinence associated with acamprosate.15 

Detoxification or required abstinence prior to 
acamprosate administration was associated with 
increased efficacy.15 A separate meta-analysis 
using individual records from more than 6,000 
participants in 22 acamprosate studies found the 
medication to have a significant gain in the rate of 
complete abstinence and no heavy drinking over 
the study duration,34 with no differences in the 
rate of discontinuation due to adverse events or 
severity or type of adverse event. Acamprosate was 
also associated with significantly higher rates of 
treatment completion and medication compliance 
than placebo. Posttreatment follow-up studies have 
shown the effects of acamprosate to be sustained 
for periods of up to 1 year after the last dose.33 

Acamprosate also has been reported to reverse 
alcohol-related insomnia and changes in sleep 
architecture.35,36 This added benefit may improve 
treatment outcomes in individuals with comorbid 
psychiatric disorders characterized by sleep 
disturbance, such as post-traumatic stress disorder, 
anxiety, and depressive disorders. 

Acamprosate is not metabolized by the liver and 
is not associated with hepatotoxicity. moreover, 
acamprosate does not interact with medications 
commonly prescribed for individuals with AUD, 
including disulfiram, antidepressants, anxiolytics, 
or hypnotics. pharmacokinetic studies found 
that coadministration with naltrexone increased 
the rate and extent of acamprosate absorption 
without compromising its tolerability.22,23 As noted 
previously, acamprosate is taken three times a day, 
due to low bioavailability. This dosing schedule 
may be supported by placing a 1-week supply 
of medication in a commercially available pill 
organizer with day and time indicated for each dose. 
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Acamprosate is well tolerated with minimal side 
effects (e.g., mild to moderate diarrhea, typically 
at the start of treatment). The results of a meta-
analysis found acamprosate to have no increase 
in the risk of withdrawal from treatment due to 
adverse events compared with placebo.14 

“OFF-LABEL” MEDICATIONS 
TO TREAT AUD 
Given that existing pharmacotherapies are  
underutilized and limited in scope, there is a  
continued need for the development of new  
medications to treat AUD safely and effectively.  
One avenue to discovery involves the repurposing  
of existing medications. This is the most  
expeditious route given that these drugs have FDA  
approval for use as treatments in other medical  
conditions and known safety profiles. However,  
once a drug is in generic formulations, there is little  
financial incentive for a pharmaceutical company to  
incur the cost of the additional research required for  
FDA approval of AUD as a new indication. Thus,  
the use of such drugs to treat AUD is considered  
“off label.” Two generic drugs, topiramate  
and gabapentin (both originally developed as  
antiepileptic medications), have shown therapeutic  
potential for AUD and have been included in APA’s  
practice  guideline.16  The  guideline  recommends  
the use of topiramate or gabapentin in individuals  
who have a goal of decreasing or quitting drinking  
and who are intolerant to or have not responded  
to acamprosate and naltrexone.16  Co-occurring  
disorders, concomitant medications, side effect  
profiles, and  contraindications  for  use  are  
additional factors that may guide the selection of  
topiramate or gabapentin. 

Topiramate 
Topiramate (Topamax and generics) is currently 
approved by the FDA for the treatment of epilepsy 
and for the prophylaxis of migraine, and has 
been extensively studied for the treatment of 
AUD. A meta-analysis of randomized controlled 
trials of 3 months duration and target doses of 
200 to 300 mg/d in outpatients with AUD found 

topiramate to be associated with fewer drinking 
days, fewer heavy drinking days, and fewer 
drinks per drinking day, compared with placebo.14 

Although promising, topiramate has a number 
of warnings and precautions. Safety monitoring 
recommends baseline and periodic measures of 
serum bicarbonate to detect treatment-emergent 
metabolic acidosis; baseline tests of renal function, 
as creatinine clearance of less than 70 mL/min 
requires a dose adjustment to half the starting and 
maintenance dose; and baseline tests of hepatic 
function, as topiramate plasma concentration is 
increased in hepatic impairment. In addition, it 
has been reported that individuals with AUD who 
were treated with topiramate had a higher risk 
of cognitive dysfunction, paresthesia, and taste 
abnormalities than did individuals treated with 
placebo. The cognitive dysfunction—including 
confusion; psychomotor slowing; attention, 
concentration, and memory impairment; and speech 
or language problems—was commonly associated 
with treatment discontinuation.37 Individuals 
should be gradually withdrawn from topiramate 
to minimize the potential for seizures. An 
individual’s current medications should be reviewed 
prior to considering topiramate, which interacts 
pharmacokinetically with some antiepileptic 
drugs, central nervous system depressants, oral 
contraceptives, metformin, lithium, and carbonic 
anhydrase inhibitors. 

Gabapentin 
Gabapentin (Neurontin and generics) is used “off 
label” for the treatment of AUD and is included in 
APA’s practice guideline.16 It is a synthetic GABA 
analog approved by FDA for the treatment of 
epilepsy and postherpetic neuralgia.38 The authors 
hypothesize that gabapentin acts in AUD to break 
the cycle of negative affect given its effects on 
mood and sleep and on electrophysiological results 
showing that it acts like a corticotropin-releasing 
factor (CRF) receptor antagonist in the central 
nucleus of the amygdala (CeA)38 (see Figure 1). 
A recent review found the efficacy of gabapentin 
for treatment of AUD supported by five of six 
single-site treatment studies reporting drinking 
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outcomes.39  The efficacy of gabapentin has been  
reported to be dose dependent. More specifically,  
a 12-week trial of 0, 900, and 1,800 mg/d of  
gabapentin showed significant linear dose effects on  
rates of abstinence and absence of heavy drinking;  
number of drinks per week; number of drinking  
days per week; GGT; and standardized measures  
of craving, negative affect, and insomnia,40  with  
the 1,800 mg/d dose associated with greatest  
efficacy. Similar to acamprosate, six of eight AUD  
studies reported a significant beneficial effect of  
gabapentin on alcohol-related sleep disturbance.39  
Moreover, gabapentin-related decreases in  
negative affect have been reported.39  These  
clinical findings are consistent with basic research  
suggesting gabapentin may support recovery by  
restoring homeostasis (a stable equilibrium) in  
brain stress systems that become dysregulated in  
the protracted withdrawal/negative affect phase  
of  AUD.38  Research suggesting that gabapentin  
may be most effective in individuals with acute  
alcohol withdrawal symptoms was challenged  
because  individuals  with  clinically  significant  acute  
alcohol withdrawal were systematically excluded  
from participation in this research.41  Gabapentin  
should not be considered a standalone treatment  
for severe acute alcohol withdrawal because of its  
ineffectiveness in suppressing seizures related to  
alcohol  withdrawal.39  The APA practice guideline  
recommends the use of gabapentin for the treatment  
of AUD, not alcohol withdrawal.16  Note  that  relative  
to other AUD medications, gabapentin shows  
unique evidence for treating the mood and sleep  
disturbance of the protracted withdrawal phase.  

There are no contraindications to gabapentin, 
other than known hypersensitivity to the 
medication. Gabapentin is not metabolized 
in the liver and is eliminated from systemic 
circulation by renal excretion as unchanged drug. 
As such, a baseline test of creatinine clearance 
is indicated, with dose adjustments indicated in 
individuals with reduced renal function (creatinine 
clearance < 60 mL/min). Alcohol was not found 
to interact meaningfully with gabapentin in a 
pharmacokinetic/pharmacodynamic (PK/PD) 
study.42 The lack of appreciable hepatic metabolism 

is a PK advantage of gabapentin, as chronic heavy  
drinking is often associated with liver injury. There  
were no reported safety concerns among the 655  
individuals with AUD treated with gabapentin in  
clinical studies (≤  1,800 mg/d), and any adverse  
events tended to be mild to moderate and to not  
differ from placebo.39  These  common  adverse  
events included headache, insomnia, fatigue, muscle  
aches, and various gastrointestinal complaints at  
equivalent rates in both gabapentin- and placebo-
treated outpatients with AUD. Taken together with  
patient experience for approved pain and epilepsy  
indications, gabapentin is considered to have a good  
safety  and  tolerability  profile.  As  with  any  centrally  
active drug, individuals should be advised not to  
drive motor vehicles or operate heavy machinery  
until they have ascertained that the drug does not  
affect  their  performance. 

Antiepileptic drugs, including gabapentin and 
topiramate, have been shown to increase the risk 
of suicidal thoughts or behavior in about one in 
500 patients, irrespective of disorder. Further, 
abrupt withdrawal from gabapentin and topiramate 
can increase the risk of precipitated seizures and 
status epilepticus, and drug dose should be tapered 
gradually when discontinuing treatment. Reports of 
misuse of gabapentinoids, such as gabapentin and 
pregabalin, are increasingly documented in high-
risk populations, notably among those who misuse 
opioids and prescription drugs. Gabapentin is not 
a controlled or scheduled substance. There was no 
evidence of tolerance to gabapentin dose or rebound 
with titration off drug, nor evidence of misuse 
potential, in studies of individuals with AUD. 
However, patients undergoing opioid withdrawal, 
those who misuse prescriptions recreationally, 
and prison populations may be at increased risk to 
misuse gabapentin, with self-administered doses 
often far exceeding the therapeutic range.43,44 Hence, 
patients with risk histories should be monitored for 
potential gabapentinoid misuse or diversion. 

Baclofen 
Baclofen is a selective gamma-aminobutyric acid-B 
(GABA-B) receptor agonist; see de Beaurepaire et 
al., 2019, for review.45 Baclofen has been used to 
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treat muscle spasticity, secondary to neurological  
conditions. It has been hypothesized that the  
pharmacotherapeutic action of baclofen in AUD  
may be to suppress the ventral tegmental area  
(VTA) dopamine system and blunt reinforcement,  
serving to reduce drinking and thereby breaking  
the cycle of binge intoxication (see Figure  1). Initial  
reports were positive in 39 male participants with  
AUD, showing that treatment with baclofen 30  
mg/d increased the percentage of individuals who  
achieved and maintained abstinence as well as the  
number of abstinent days, and decreased the number  
of drinks per drinking day as well as anxiety  
levels.46  However, these results have not been  
consistently observed in subsequent studies.45  In 
addition, the use of baclofen remains controversial,  
in part because of uncertainty regarding dosing  
and efficacy, along with concerns about safety.  
Individuals should be told to avoid drinking while  
taking the drug as the sedative properties of both  
drugs may potentiate each other. Individuals  
should not drive motor vehicles or operate heavy  
machinery until they have ascertained that the  
drug does not affect their performance. Individuals  
also should be advised of the risk of overdose. Side  
effects range in severity, from nonsevere to more  
dangerous types, including seizures, respiratory  
depression with sleep apnea and potentially coma  
(in case of intoxication), severe mood disorders  
(mania or depression, with the risk of suicide), and  
mental confusion or delirium. Baclofen is mostly  
(~ 8 0%) eliminated from systemic circulation by  
renal excretion as unchanged drug. Therefore,  
baseline and repeated tests of renal function are  
recommended given that renal problems can lead  
to an accumulation of baclofen, which may result in  
mental confusion. Baclofen treatment should start  
and end slowly as there is a withdrawal syndrome  
associated with abrupt cessation of treatment;  
withdrawal symptoms may include confusion,  
agitation, seizures, and delirium and may be  
confused  with  alcohol  withdrawal.47  More  research  
is needed to clarify the potential efficacy and safety  
of baclofen in AUD. 

SEX DIFFERENCES IN 
AUD AND RESPONSE TO 
AUD PHARMACOTHERAPIES 

To date, very few publications have examined sex  
differences in pharmacotherapies for AUD. This is  
surprising given that 5.6 m illion American women  
(~4%) met criteria for AUD in a recent survey by  
the Substance Abuse and Mental Health Services  
Administration.48  Furthermore, it has been reported  
that women generally experience liver damage and  
other health problems after consuming less alcohol  
than  men.49,50  For example, among women, chronic  
consumption of more than two drinks per day is  
associated with increased risk of mortality, breast  
cancer, hypertension, stroke, and reproductive  
problems;49  and binge drinking (e.g., c onsuming  
four or more drinks in a row) may incur increased  
risk of accident, rape, assault, and unprotected sex.51  
Given the significant disease burden of AUD in  
women, early intervention and effective treatment  
options  are  imperative. 

There is a clear need for women to be 
represented in clinical trials of AUD, because sex 
may be associated with differential drug efficacy. 
The majority of clinical trials of disulfiram 
have been conducted primarily in men; women 
comprised less than 10% of all patients included 
in a recent meta-analysis.25 A clear example of sex 
differences was reported in a pivotal multicenter 
trial for AUD where long-acting injectable 
naltrexone (Vivitrol) showed efficacy in men but 
not in women.20 The reason for the sex difference 
in Vivitrol efficacy is not understood, as the 
pharmacokinetics of the drug do not differ between 
men and women. Additionally, oral naltrexone did 
not differ from placebo in the only trial exclusively 
studying women.52 

Conversely, no sex differences were found in  
a  sex-specific  meta-analysis  of  individual  records  
obtained from 1,317 women and 4,794 men who  
participated in 22 acamprosate clinical trials.34  
A significant effect of acamprosate relative to  
placebo on rates of abstinence and absence of heavy  
drinking was found in both men and women. The  
side effect and tolerability profile of acamprosate  
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was comparable to that of placebo and did not  
differ between women and men. Acamprosate  
was  associated  with  significantly  higher  rates  of  
treatment completion and medication compliance  
than placebo among both women and men.  

Systematic evaluation of potential differences 
in drug metabolism due to race, ethnicity, or sex 
hormones, and of consequent effects on drug 
efficacy or safety, is essential for all medications 
to treat AUD, and clinical trials require adequate 
representation of women and individuals from 
diverse racial and ethnic backgrounds. An 
additional concern is that the prevalence of AUD 
is highest among women in the prime childbearing 
years (ages 18 to 29), with associated risk of 
fetal alcohol spectrum disorders.53 Women with 
childbearing potential who do not use a reliable 
method of birth control or who are pregnant or 
lactating must be excluded from medication trials to 
avoid exposing the fetus or newborn to medication. 
There are no adequate and well-controlled studies 
of pharmacotherapies for AUD in pregnant women. 
Therefore, it is recommended that these medications 
not be used during pregnancy. 

PHARMACOGENETIC AND 
PHARMACOMETABOLOMIC 
PREDICTORS OF RESPONSE 
Pharmacogenetic and pharmacometabolomic  
predictors have the potential to inform clinical  
care by identifying individuals likely to respond  
to  or  have  significant  side  effects  to  a  specific  
medication, thereby personalizing AUD treatment.  
For example, a number of pharmacogenetic studies  
have focused on the moderating effects of a variant  
in the mu-opioid receptor gene OPRM1 on response  
to naltrexone. However, a comprehensive review of  
the literature concluded that inconsistent findings  
across studies and a lack of translation of findings  
from human laboratory studies to clinical trials do  
not yet support this application of pharmacogenetics  
in AUD clinical practice.54 

Recent studies using pharmacometabolomics 
offer insights into optimizing acamprosate 
treatment. For example, elevated baseline serum 

glutamate was found to be a biomarker of response  
to acamprosate in alcohol-dependent patients,55  with  
responders showing significantly higher baseline  
serum glutamate levels. Interestingly, this study  
reported that serum glutamate levels of responders  
were normalized after acamprosate treatment,  
whereas  there was no significant  glutamate  change  
in nonresponders; this provides further support for  
the hypothesis that acamprosate works to restore  
homeostasis in the brain glutamate system. By  
developing such predictors, it may be possible to  
improve patient treatment matching and the overall  
success rate of acamprosate—and, to that end, any  
pharmacotherapy used in the treatment of AUD. 

CONCLUDING REMARKS 
AND FUTURE DIRECTIONS 
The recent surge in understanding of the  
neurocircuitry and neuropharmacological  
mechanisms that are involved in AUD have  
provided abundant targets for future medication  
development for treating AUD.31  However,  most  
previous work on medications has focused on  
blocking the rewarding effects of drugs in the  
binge intoxication stage of the AUD cycle. A clear  
role for drug targets in the protracted withdrawal  
phase is indicated by persisting negative emotional  
states that drive drinking relapse, such as anxiety,  
dysphoria, irritability, and insomnia (see Figure 1).  
To this end, medication development for AUD can  
benefit from the use of a framework for stages of the  
AUD cycle that is linked to neurocircuitry and that  
includes protracted withdrawal/negative affect.56  
Indeed, dysregulation in the brain reward and stress  
systems that results in the symptoms associated  
with the protracted withdrawal/negative affect and  
preoccupation/anticipation stages of the AUD cycle  
is a neglected focus for AUD drug development.  
Both repurposed drugs (e.g., gab apentin and  
mifepristone, a glucocorticoid receptor antagonist)57  
and new molecular entities (e.g.,  a vasopressin V1b  
receptor antagonist)58  are all selective for restoring  
homeostasis in brain stress systems that drive  
symptoms of protracted withdrawal, and they show  
promise as emerging new treatments for AUD. 



15 Alcohol Research: Current Reviews Vol 41 No 1 | 2021

 

  
  

 

  
 

 

  
 
 

 
 

  
 

 
 

  
 

 
 

 
   

 

  
  

 
  

  
 

 

  
 
 

  
 

  
 

 

  
 

 

 
 

 
 

     
 

 
 

 
  

 
 

 
 

 
 
 

 

  

 

  
  

 

Medications can help restore normal brain 
functioning, reduce relapse risk, and decrease 
symptoms of protracted withdrawal (e.g., craving, 
mood, sleep disturbance), thereby facilitating better 
engagement in behavioral treatment. Behavioral 
therapies, in turn, enhance pharmacotherapy 
response by modifying attitudes and behaviors 
related to alcohol, increasing healthy life skills, and 
helping people to stay engaged in recovery. 

The Alcohol Treatment Navigator website 
(https://alcoholtreatment.niaaa.nih.gov) was 
created by the National Institute on Alcohol Abuse 
and Alcoholism to assist individuals in locating 
clinicians who provide evidence-based behavioral 
and/or pharmacological treatments for AUD. 
Combining evidence-based pharmacological and 
behavioral treatments for AUD may increase the 
likelihood of individuals with AUD meeting their 
goals for recovery. 
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Alcohol use disorder (AUD) and family functioning are inextricably bound, and families are 
impacted negatively by AUD, but families show substantial improvements with AUD recovery. 
Family members can successfully motivate a person with AUD to initiate changes in drinking 
or to seek AUD treatment. During recovery, family members can provide active support 
for recovery. Several couple- or family-involved treatments for AUD have been developed 
and tested in rigorous efficacy trials. Efficacious treatments based in family systems theory 
or cognitive behavioral approaches focus on the concerned family member alone, or they 
engage the couple or family as a unit in the treatment. However, most treatments have 
been studied in fairly homogeneous, heterosexual, White, non-Hispanic populations, 
limiting the potential generalizability of these treatments. Substantial gaps remain in our 
understanding of family processes associated with the initiation and maintenance of AUD 
recovery among adults. This review outlines the existing literature and describes opportunities 
for future research to address knowledge gaps in understanding the mechanisms by which 
these treatments are efficacious, use of family-based treatments with diverse populations, 
integration of pharmacotherapies with family-involved treatment, role of families in recovery-
oriented systems of care, and how to improve treatment development and dissemination. 
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It is almost axiomatic that alcohol use disorder 
(AUD) and the family are inextricably bound. 
AUD harms individual family members and the 
functioning of the family as a whole, and family 
members’ actions may exacerbate problematic 
drinking. Conversely, families play a key role 
in recovery from AUD, and recovery has a 
positive impact on family members and family 
functioning. Scientific research to understand 
the interrelationships between drinking and 
family functioning began in the early 1900s, and 
treatment models that address both drinking and 
family functioning have been developed and 
tested for close to 75 years. This article reviews the 
conceptual and empirical literature on the impact of 
AUD on families, the role of the family in recovery 
from AUD, the role of family-involved treatment 
in fostering recovery, and issues related to specific 
populations. The review concludes with suggested 
future directions for research. When discussing 
families, we are using the term broadly to refer 
to a broad range of kinship relationships. When 
discussing couples, we are referring to couples 
in intimate relationships regardless of marital or 
co-habiting status, and using the term “partner” to 
refer to either individual in the intimate relationship. 
However, where research findings apply to a more 
limited group (e.g., spouse versus partner) we use 
the correct term to delimit the population studied. 
Given the limitations of current research findings, 
we are referring to different-sex couples unless 
otherwise specified. 

THE IMPACT OF AUD 
ON FAMILIES
AUD affects the functioning of families: Family 
members take on additional household and 
childcare responsibilities, social events are 
disrupted, and families may experience significant 
financial difficulties.1 Individual members of these 
families suffer as well. Spouses and children of 
adults with AUD or other substance use disorder 
(SUD). experience psychological distress as well 
as health and behavioral problems. For example, 
women with a male partner who has AUD and 
is actively drinking reported elevated levels of 

depression, anxiety and psychosomatic complaints, 
and disruptions to work and social/leisure activities, 
and they utilize more health care resources.2-4 
Similarly, children who have a parent with AUD 
experience a variety of psychological, behavioral, 
and school problems.5,6

Research also has demonstrated a reciprocal 
relationship between drinking, AUD, and the 
quality of intimate relationships. For example, 
longitudinal studies of engaged different-sex 
couples have found that the husband’s drinking 
prior to marriage is a strong predictor of the wife’s 
drinking a year into marriage,7 that the female 
partner’s drinking influences the male partner’s 
drinking in the next year,8 and that relationship 
distress and AUD are strongly related.9 A recent 
meta-analysis of 17 studies (N = 10,553 couples) 
focused on different-sex couples found that partners 
influence one another’s drinking, although the 
magnitude of effects was modest. The extent to 
which women influenced men’s drinking (β = .19) 
was slightly greater than the extent to which men 
influenced women’s drinking (β = .12).8  Results 
from clinical and nonclinical samples also reveal a 
close association between heavy drinking and the 
perpetration of intimate partner violence.10 Couples 
with at least one partner with AUD have high rates 
of intimate partner violence, regardless of the sex 
of the partner with AUD,11 and drinking is common 
during episodes of interpersonal violence.12 Most 
typically, interpersonal violence is bidirectional in 
these couples.

Orford and his colleagues have proposed that 
the functioning of family members of those with 
AUD is best understood within a stress-strain-
coping-support (SSCS) framework.13 The SSCS 
model assumes that living with a family member 
with AUD is a stressful circumstance, putting 
family members at risk of a variety of psychological 
and physical health problems. Within this model, 
families are seen as engaging in a variety of 
behaviors to cope with this chronic stressor, some of 
which are more effective in helping families to cope 
with and to influence the drinker’s behavior, and 
others that are less effective. The SSCS framework 
has informed much of contemporary research on 
AUD and the family. 
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THE ROLE OF THE FAMILY 
IN RECOVERY FROM AUD

There are strong connections between family 
functioning and drinking outcomes. Family 
behaviors can contribute to changes in drinking, 
and, conversely, changes in drinking can contribute 
to more positive family functioning. For example, 
in early studies, Moos and colleagues examined 
the longitudinal course of functioning in families 
of men receiving treatment for AUD. At 2-year 
follow-up, they compared family functioning 
for men who were in recovery to men who had 
relapsed. Wives of men in recovery, compared 
to wives of men who relapsed, drank less, were 
less depressed and anxious, had fewer negative 
life events, and had higher family incomes.14 
Similarly, the children of the men in recovery 
showed fewer symptoms of emotional distress.15 As 
a whole, families of men in recovery had greater 
family cohesion, greater expressiveness, a higher 
orientation toward recreational activities, and 
greater agreement in how they viewed the overall 
environment of their families, compared to families 
of men who had relapsed.16 These studies highlight 
the positive impact of recovery on families.

Families may play a key role in fostering the 
initiation of recovery. Although popular literature 
and 12-step mutual help groups for families, such 
as Al-Anon (https://al-anon.org/), emphasize 
detachment for family members and empirically 
supported interventions for families, such as 
Community Reinforcement and Family Training 
(CRAFT),17 it has been found that family behavior 
can increase the probability that an individual will 
seek help for AUD.18 Key family behaviors that 
support the initiation of change include ignoring 
behaviors associated with using alcohol or drugs, 
reinforcing positive or desirable behaviors related 
to sobriety or help-seeking, allowing the drinker 
to experience the naturally occurring negative 
consequences of drinking, and making specific 
and positive requests for changes in behavior 
related to drinking, such as reducing consumption 
or seeking help.17

Families and other members of the social 
network of persons with AUD also play an 

important role in supporting successful changes 
in drinking.19 Although the scientific literature is 
limited on specific family behaviors that facilitate 
and support successful recovery from AUD, there 
is evidence that active partner coping predicts 
positive outcomes. Specific types of active partner 
coping that support successful change include 
(a) decreasing negative or controlling behaviors 
that serve as antecedents to drinking; (b) increasing 
supportive and problem-solving communication; 
(c) reinforcing positive behavior change by the 
partner with an alcohol problem; (d) increasing 
shared positive activities; and (e) reducing family 
member drinking behavior to support changes in the 
drinking of the person with AUD.20

Families also may make recovery more difficult. 
For example, individuals with AUD perceive 
relationship problems as significant relapse 
precipitants,21 and believing that one’s partner 
also has AUD predicts poorer drinking outcomes 
compared to individuals who did not believe 
that their partners have AUD.22 Specific family 
behaviors associated with relapse include negative 
attitudes, emotional responding, and low levels of 
distress tolerance.19 

THE ROLE OF FAMILY-
INVOLVED TREATMENT IN 
FOSTERING RECOVERY 
Knowledge of the impact of AUD on families 
has led to the development of family-engaged 
treatments. Considerable research has focused 
on the development and testing of these family-
engaged treatments to foster recovery from AUD. 
These treatments have focused on the role of the 
family in the initiation of help seeking, initiation of 
change, and maintenance of long-term change. The 
following sections describe and review treatments 
for affected family members in their own right, 
and as a way to help effect change in the identified 
individual with AUD. This is then followed by a 
review of the array of interventions influenced by 
cognitive behavioral therapy (CBT) and family 
systems models. Table 1 provides a summary of 
key elements in each of the treatments reviewed.

https://al-anon.org/
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Table 1 Family Interventions for AUD

Intervention Number of Sessions Target Population Key Interventions

5-Step Method23 Variable/ 
as needed

Family members Explore sources of stress/strain
Provide psychoeducation
Identify ways of coping
Identify social supports
Address other family needs

Community 
Reinforcement and 
Family Training 
(CRAFT)17

12 or more Family members Decrease behaviors protecting from negative 
consequences
Increase self-care
Increase positive responses to changes in drinking
Enhance self-care
Protect from domestic violence
Enhance communication skills

A Relational 
Intervention Sequence 
for Engagement 
(ARISE)24

3 or more Family members Level 1: telephone coaching to invite person with 
AUD to a meeting
Level 2: face-to-face coaching with family
Level 3: coaching family to set limits and 
consequences 

Significant Other 
engagement in 
Motivational 
Interviewing (SOMI)26

1 Couples Single session of motivational interviewing
Partner skills to enhance motivation to change 
drinking
Partner skills to support drinking reductions 

Alcohol Behavioral 
Couple Therapy 
(ABCT)20

12 (weekly) Couples Cognitive behavioral therapy interventions to change 
drinking
Partner skills to support change
Partner skills to decrease antecedents to drinking
Couple skills to manage drinking situations
Enhance positive couple interactions
Enhance couple communication skills

Behavioral Couples 
Therapy (BCT)31

12–20 (weekly) Couples Implement daily recovery contract
Enhance positive couple interactions
Enhance couple communication skills

Brief Family-Involved 
Treatment (B-FIT)41

3 (weekly) Family member and 
person with AUD

Increase positive interactions
Implement recovery contract
Enhance family communication skills

Brief Strategic Family 
Therapy (BSFT)43

12–16 (weekly) Whole families Influence maladaptive family interactions, alliances, 
and boundaries
Decrease scapegoating

Multidimensional 
Family Therapy 
(MDFT)44

40–48 (twice weekly 
for 5 to 6 months)

Whole families Develop multiple therapeutic alliances
Restructure family functioning

Multisystemic 
Therapy (MST)45

Approximately 20 Whole families; 
youth involved with 
juvenile justice 
system

Individual treatment
Family intervention
School-based intervention
Peer-based intervention
Community-based intervention
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Treatments for Affected 
Family Members
The 5-Step Method, a systematic intervention 
based on the SSCS model, is designed to help 
families cope more effectively with the AUD of 
a family member. The focus of the intervention 
is on the families in their own right, rather than 
on the relationship between family behaviors and 
outcomes for the person with AUD. The 5-Step 
Method helps families explore sources of stress 
and strain in their lives, provides psychoeducation 
about the SSCS model, helps them identify effective 
ways of coping with these sources of stress, assists 
them in identifying sources of social support for 
themselves, and assists with other needs that family 
members might have. The 5-Step Method has 
been tested with families in primary care as well 
as specialty care settings, with results supporting 
the effectiveness of the approach in reducing 
family-related harm in terms of both physical and 
psychological symptoms.23 

Two treatments focus on providing family 
members with skills to help a family member to 
seek AUD treatment. CRAFT helps concerned 
family members to change contingencies for 
drinking by decreasing behaviors that protect the 
drinker from naturally occurring consequences 
of drinking, increasing positive family responses 
to changes in drinking, learning self-care and 
protection from intimate partner violence, and 
learning how to communicate positive requests 
for change and/or help seeking.17 Compared to 
Al-Anon, CRAFT results in significantly greater 
rates of help seeking, and comparable rates of 
improvement in family members’ depression 
and anxiety. The ARISE method (A Relational 
Intervention Sequence for Engagement) provides 
a series of steps that family members may use 
to encourage their loved one to seek treatment; 
ARISE also is effective in encouraging persons 
with AUD to seek treatment.24 In addition to 
treatments for the affected family member alone, 
there are several treatment models and approaches 
that involve both the affected family members 
and the individual with AUD. Treatments with 
strong empirical support have drawn largely from 

cognitive behavioral and family systems concepts; 
the following sections review these approaches. 

Cognitive Behavioral Approaches
Cognitive behavioral therapy (CBT) approaches 
view alcohol use as a learned behavior, cued by 
environmental stimuli and maintained by the 
positive consequences of alcohol use. Family-
engaged CBT approaches view family behaviors as 
potential cues for drinking, as providing positive 
consequences of drinking, and as having the 
potential to provide positive consequences for 
changes in drinking behavior. 

Adding partner-assisted components to 
individual treatment might involve partners 
assisting the person with AUD with accurate self-
monitoring of alcohol intake and contributing to 
functional analysis of drinking patterns to help 
identify high-risk situations in which craving 
and alcohol consumption are likely to present a 
challenge. Psychoeducation is also common to help 
the partner more clearly understand the treatment 
needs and program of recovery for the person with 
AUD. Partner involvement might provide additional 
benefits such as helping the partner without AUD to 
develop new skills to reinforce changes in drinking 
and minimize behaviors that might contribute to 
maladaptive couple and family interactions. One 
recent study exemplifying this approach found 
support for integrating romantic partners into 
individual motivational interviewing interventions 
to improve individual AUD outcomes.25,26

Several manual-guided conjoint couple therapies 
incorporate cognitive behavioral techniques 
that have proven useful in individual treatments 
along with couple-focused interventions. One 
such modality with strong empirical support 
for both men and women with AUD is Alcohol 
Behavioral Couple Therapy (ABCT).20 ABCT is 
a 12-week, cognitive behavioral treatment that 
has demonstrated efficacy in reducing alcohol 
consumption, enhancing relationship functioning, 
and improving partners’ skills to facilitate 
reductions in drinking.27 Core components of 
ABCT include (a) CBT interventions to help the 
person with AUD change his or her drinking, 
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(b) psychoeducation for the intimate partner to 
learn how to support changes in the behavior 
of their partner with AUD and to decrease 
behaviors that might serve as triggers for drinking, 
(c) interventions to teach the couple how to deal 
more effectively with drinking situations and 
drinking urges, (d) behavioral couple therapy 
interventions to increase positive interactions and 
improve communication skills, and (e) couple-
focused relapse prevention. Figure 1 summarizes 
the hypothesized mechanisms by which ABCT 
impacts drinking outcomes. Recent ABCT 
literature indicates a strong association between 
partner participation in treatment and AUD 
outcomes. Reductions in drinking have been 
associated with increases in partner coping, conflict 
resolution skills, relationship satisfaction, and 
support behaviors.28 Greater relationship quality 
before treatment predicted abstinence and alcohol 
consumption posttreatment.29 Greater relationship 
satisfaction also is associated with fewer drinking 
urges and greater reduction in drinking urges 
during ABCT.30 One notable strength of ABCT 

is that it results in positive outcomes for couples 
presenting with poor relationship functioning 
and high levels of psychiatric comorbidity, and it 
is equipped to treat couples in which one or both 
partners have AUD.27

A second well-researched approach to couple-
involved therapy is behavioral couples therapy 
(BCT) for AUD and other SUD.31 BCT is a 12- to 
20-session intervention that lasts 3 to 6 months. 
The core components of BCT include (a) a daily 
“recovery contract” to encourage abstinence from 
substance use, (b) interventions to increase positive 
couple behaviors, and (c) training in behavioral 
communication skills. Participants with SUD also 
complete weekly urine drug screens, and progress is 
monitored in a calendar-assisted approach (similar 
to the Timeline Follow-Back procedure).32

 Like ABCT, BCT is suitable to implement 
alongside 12-step groups such as Alcoholics 
Anonymous (https://aa.org/) and individual AUD 
treatments. Data from randomized controlled 
trials suggest that BCT has excellent feasibility, 
participant acceptability, and efficacy.33,34,35 

Drinking Outcomes

Therapist Interventions
• Motivation enhancement
• CBT skills training for drinking
• Alcohol-specific skills training for 

significant other
• Relationship enhancement: 

reciprocity enhancement and 
communication skills

• Common factors (e.g., empathy, 
positive regard)

Behaviors of Significant Other 
of Person With AUD

• Greater motivation to support drinking 
reductions by person with AUD

• More supportive behaviors related 
to changes in drinking by person 
with AUD

• More positive behaviors, less 
negative behaviors toward person 
with AUD

Behaviors of Person With AUD 
• Greater motivation to change drinking
• Coping skills to change drinking
• More positive behaviors, less 

negative behaviors toward 
significant other

Figure 1 Hypothesized mechanisms of change in Alcohol Behavioral Couple Therapy. Note: AUD, alcohol use 
disorder; CBT, cognitive behavioral therapy.

https://aa.org/
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therapies and assumes that substance use as well 
as other behavioral problems are symptoms of 
family dysfunction. Thus, the treatment focuses 
on influencing maladaptive patterns of family 
interaction, alliances, boundaries, and scapegoating 
of individual family members. Data reported from 
multiple studies support that BSFT is efficacious 
in decreasing adolescent substance use a year 
after treatment, that changes in family functioning 
mediate the relationship between BSFT and 
outcomes, and that parents receiving BSFT also 
decreased their drinking after treatment.43

Multidimensional family therapy (MDFT) 
views adolescent problems as multidimensional and 
addresses factors on multiple levels (i.e., individual, 
family, environment) that may be contributing to 
the adolescent’s problem behaviors. The treatment 
involves establishing multiple relationships between 
the therapist and the adolescent, family, and other 
systems, and it uses a range of interventions to 
restructure family and individual functioning. 
Data suggest that MDFT is more effective than 
comparison treatments,43 although it is more costly 
to deliver. However, when the associated costs of 
delinquency are considered, the cost-effectiveness 
of MDFT is comparable to cognitive behavioral 
interventions.44

Multisystemic therapy (MST), developed as 
a family intervention for youth involved with the 
juvenile justice system, intervenes in multiple 
systems, including the individual, family, school, 
peer, and community. The primary focus of MST 
has been on antisocial behaviors, but data also 
suggest that, compared to community treatment 
as usual, MST leads to positive substance use 
outcomes.43 Combined with interventions to 
strengthen families with parental AUD and child 
maltreatment, MST has been found to decrease 
child negative symptoms, parental substance abuse, 
and instances of child maltreatment.45

Summary of Family-
Involved Treatments
Efficacious treatments drawn from cognitive 
behavioral and family systems theories have been 
developed both for family members alone and for 

BCT also has the ability to reduce maladaptive 
couple conflict behaviors such as intimate partner 
violence36 and has been tested for use among 
military veterans with positive outcomes37 and 
with couples in which both partners have AUD.38 
However, findings from one recent trial indicate that 
a group adaptation to BCT to treat multiple couples 
simultaneously did not perform as well as when 
couples were treated separately.39 

Brief family-involved treatment (B-FIT) is a 
three-session intervention that aims to improve 
family functioning, increase family-related 
incentives associated with reduced alcohol 
consumption, and implement proven techniques for 
family treatment of AUD to achieve and maintain 
long-term abstinence.40 Specifically, B-FIT 
incorporates adaptations such as (a) involving 
any concerned family member rather than 
romantic partners only, (b) implementation within 
a patient’s multifaceted program of recovery, 
(c) targeting the key components of ABCT in an 
accelerated manner, and (d) leveraging behavioral 
contracting techniques to increase treatment 
efficiency.41 B-FIT was recently examined in a 
pilot randomized controlled trial (N = 35 couples) 
with promising outcomes.42 

Family Systems Approaches
Treatment models based in family systems theory 
assume that the actions of individual family 
members affect all other members of the family, 
and that families have typical and repetitive ways 
of interacting that maintain dysfunctional behavior 
patterns of the family as a whole and of individuals 
within the family. Thus, these models focus on 
change in the structure and functioning of the 
family to effect change in dysfunctional behaviors, 
such as alcohol or drug use, in individual family 
members. Three major approaches in family 
systems therapy have evidence supporting their 
efficacy and should be noted, although most of 
the controlled trials of these treatments have been 
conducted primarily with adolescents with AUD or 
other SUD. 

Brief strategic family therapy (BSFT) combines 
interventions from structural and strategic family 
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to co-occur at high rates with heavy drinking and 
to affect military populations disproportionately. 
Similarly, BCT has demonstrated efficacy among 
veterans with AUD and co-occurring PTSD. 
More recently, a novel integrated approach that 
combines BCT with Cognitive Behavioral Couples 
Therapy for PTSD (Couple Treatment for AUD 
and PTSD) has shown promise in a preliminary 
open-label pilot study (N = 13 couples).37 Given 
that military culture places heavy emphasis on 
marriage and family, this population is ripe with 
opportunities to advance dyadic alcohol research 
to better understand how veteran and active duty 
families cope with and encourage recovery from 
AUD, and how the family as a whole changes as 
the person with AUD recovers. In addition, more 
attention is needed to address the unique challenges 
to implementing dyadic treatment in active duty and 
veteran treatment settings (e.g., frequent relocations, 
extended deployments).

Women 
Women with AUD experience different challenges 
than men with AUD in general and particularly 
in terms of intimate relationships. Data from 
longitudinal research suggest that husbands’ 
drinking patterns prior to marriage strongly predict 
women’s drinking in the first year of marriage, 
and male partners of women with AUD are more 
likely than wives of men with AUD to have AUD as 
well.47 Women with AUD see relationship problems 
and the male partner’s drinking as important 
antecedents to relapse, and they use alcohol to 
cope with relationship problems. Male partners of 
women with AUD tend to avoid confrontation as a 
way to cope with the woman’s drinking.48 

The efficacy of ABCT and BCT has been 
tested with women with AUD and their male 
partners.47,49,50 In all three studies, ABCT or BCT 
led to better alcohol use outcomes for the women 
compared to the control condition. McCrady and 
colleagues also found that women who entered 
treatment with higher levels of relationship distress 
and women who presented with another clinical 
and personality disorders had greater improvements 
in drinking with BCT than individual therapy.47 

family members together with the individual with 
AUD. Most controlled trials of these treatments have 
compared either the family-involved treatment to 
treatment without the family member, or variations 
on the specific treatment (e.g., ABCT with or 
without involvement in Alcoholics Anonymous). 
Thus, the research literature to date does not provide 
guidance to clinicians about selecting a treatment 
from among those with empirical support. 

SPECIFIC POPULATIONS
A great deal has been learned to date regarding 
efficacious family and couple treatment models. 
However, the empirical literature is also clear 
that AUD is a condition characterized by a 
great deal of heterogeneity in etiology, course, 
and factors influencing treatment outcomes. 
The following section describes treatment 
considerations for populations that might require 
tailored treatment considerations and adaptations 
to optimize outcomes. 

Military and Veteran Families
Rates of hazardous and harmful alcohol use and 
AUD are high among active duty military and 
veteran populations. Compared to age- and sex-
matched civilian samples, both women and men 
in active duty and veteran populations consume 
alcohol more frequently and heavily as well as 
incur a nearly fivefold greater risk for experiencing 
harmful alcohol-related health outcomes and 
developing AUD. Toward the goal of improving 
the health of the U.S. armed forces, their partners, 
and their families, emerging research has examined 
existing or adapted behavioral treatment approaches 
to determine their appropriateness in military and 
veteran populations, including couple therapy and 
treatment for families of veterans with AUD. For 
example, one recent open-label trial examined an 
adaptation of ABCT for returning military veterans 
(N = 44 couples).46 This study utilized a 15-session 
format and incorporated relevant topics for combat 
veterans, including intimate partner violence, 
depression, post-traumatic stress disorder (PTSD), 
and traumatic brain injury, which are all known 
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facilitate effective treatment seeking and change in 
racial and ethnic minority groups.52,55 Conversely, 
stigma and cultural beliefs related to AUD and 
help seeking, as well as couple and family therapy 
specifically, might negatively influence AUD 
recovery processes for some members of racial 
and ethnic minority groups. However, these 
mechanisms have not been well tested in the 
context of couple or family treatment for AUD. 

Socioeconomic Status 
Socioeconomic status (SES) is defined by many 
variables, including educational access and level, 
occupational status, housing access, neighborhood 
factors, and income.56 Although AUD occurs among 
individuals and families from all socioeconomic 
backgrounds, the direct association between 
socioeconomic status, AUD, and alcohol-related 
harms is complex.57 However, research indicates that 
families with lower SES (based on factors such as 
income and educational level) might incur increased 
negative physical and mental health sequelae of 
AUD, encounter barriers to accessing treatment, 
and confront more barriers to successful treatment 
outcomes, compared to families with higher 
SES.53,54,57,58 Minimal research has been conducted 
regarding socioeconomic barriers to accessing 
couple therapy for AUD specifically; thus, research 
is necessary to identify potential socioeconomic 
disparities and pathways to mitigating them. One 
study of access to general couple therapy was 
conducted among couples living in neighborhoods 
with at least 30% of households below the poverty 
threshold. Results showed that when couples in this 
sample obtained access to treatment, they utilized 
couple therapy services and derived positive gains.59 
Thus, research is needed to better understand 
AUD recovery among families with different 
socioeconomic advantages or disadvantages. 
Studies investigating effective methods to increase 
access to low-cost treatment options—including 
those with technological adaptations to increase 
treatment availability—are warranted. Leveraging 
existing study data and using qualitative data 
collection techniques to identify barriers and 
methods to overcoming barriers are also needed.

However, if given the choice, women with AUD 
prefer individual rather than conjoint therapy, 
citing as reasons their desire to work on individual 
problems, their perception of a lack of support from 
their partner, and logistical challenges to attending 
treatment together.51 

Racial and Ethnic Minority Populations 
Race and ethnicity play a significant role in family 
and couple relationship structure and functioning 
for many persons with AUD, thereby influencing 
the complex role of the family in AUD treatment 
seeking and recovery trajectories. To develop the 
knowledge base regarding the mechanisms by 
which race and ethnicity influence AUD recovery 
in families, dyadic AUD research must improve 
diversity within samples and must focus on 
treatment development adaptations for specific 
diverse populations. The existing literature 
demonstrates that substantial differences exist in 
alcohol consumption patterns, etiology, and risk 
factors associated with developing AUD as well as 
treatment engagement and outcomes in different 
racial and ethnic groups.52 Racially and ethnically 
diverse minority populations are persistently 
underrepresented as participants in randomized 
controlled trials focused on alcohol use. AUD 
research on families and couples faces a similar 
constraint that currently limits the generalizability 
of current findings. 

Cultural constructs and institutional 
marginalization are likely to impact AUD recovery 
among racial and ethnic minority groups in varying 
ways. Furthermore, the complex intersectionality 
of various cultural and institutional factors is likely 
to influence drinking and recovery. Among other 
factors, gender roles, socioeconomic status, health 
care access, employment status, immigration 
status, involvement with the criminal justice 
system, religion, and language barriers are likely 
to manifest in separate but overlapping ways 
among families who belong to racial and ethnic 
minority groups.53,54 Some research suggests that 
acculturation and “traditional” family structures 
more often identified in non-White, non-Hispanic 
families might prevent the onset of AUD and 
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Sexual and Gender 
Minority Populations
Individuals identifying as sexual and gender 
minorities are more likely to consume alcohol 
and have higher rates of AUD than individuals 
identifying as heterosexual.60 Some accruing 
research suggests connections between alcohol 
use, AUD, and relationship functioning in this 
population. For example, in same-sex male couples, 
poorer relationship functioning appears related 
to higher rates of alcohol problems;60 in same-sex 
female couples, higher levels of verbal aggression 
and physical violence are associated with higher 
levels of alcohol use;61 and differences in alcohol 
use in same-sex female couples are associated with 
poorer relationship functioning (e.g., poor conflict 
resolution, poor satisfaction).62 However, research 
on intimate or family relationships and recovery 
in sexual minority groups is very limited. One 
qualitative study of gay men in recovery examined 
familial and other social network influences on 
recovery.63 Family and other social network factors 
cited as important to their recovery included 
acceptance of their sexual orientation and a sense 
of social connectedness. Conversely, although the 
men indicated that they continued to look to their 
families for support, many continued to experience 
family rejection of their sexual orientation and 
perceived this as a stressor that made recovery 
more difficult. 

Engaging Communities in 
AUD Treatment
A crucial shift emerging in the AUD treatment 
community is the recognition that treatment 
approaches need to be adapted to accommodate 
families from diverse backgrounds, rather than 
expecting individuals and families to adapt to 
current treatment methods. To achieve this goal, 
research is needed on how to modify current 
approaches to reduce pervasive barriers to 
identification of AUD, how to develop evidence-
supported approaches to treatment access and 
engagement relevant to diverse populations, 
and how to include diverse communities in 
the scientific process (as both participants and 

investigators). Increasing partnerships between 
research and AUD provider teams with health 
systems and community representatives serving 
racial and ethnic minority families, families with 
limited economic resources, and sexual minority 
populations might reveal pathways to achieve 
this goal. Community-based participatory 
research is an approach that provides one 
framework for developing research through true 
community partnerships.64 

FUTURE DIRECTIONS 
FOR RESEARCH
During the past several decades, the empirical 
literature has expanded significantly to develop 
a critical foundation of knowledge and advance 
the implementation of family and couples-based 
approaches to AUD treatment. This section reviews 
promising areas for future research to further 
advance the state of the science in this area and to 
inform clinical best practices to optimize the AUD 
recovery process by incorporating family members.

Understanding Couple and Family 
Support in Recovery
Data are limited on the role of couple and family 
support in AUD recovery processes outside of 
treatment; most of our knowledge to date has 
come from clinical trials of specific couple- or 
family-involved treatments or from studies 
using patients in treatment programs. A related 
question that warrants attention in the literature 
is learning about the circumstances under 
which partners and family members are well 
suited versus possibly inappropriate for conjoint 
therapies. Clinical guidelines for couple therapy 
for AUD suggest that conjoint therapy should not 
be attempted for couples with intimate partner 
violence that has resulted in physical harm or 
fear of retaliation or for couples in which one 
partner is planning to leave the relationship.20 
Gaining a clearer understanding of the specific 
couple and family behaviors that support or are 
detrimental in AUD recovery, as well as the 
mechanisms by which these behaviors influence 
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AUD recovery, is crucial to improve alcohol 
prevention and treatment efforts. For example, 
studies examining family-specific interactive 
behaviors that increase or mitigate known 
precipitants to drinking and relapse risk, such 
as heightened craving, are warranted. Similarly, 
this literature can be improved by examining 
thoughts, behaviors, and emotions that acutely 
predict both positive and negative AUD treatment 
outcomes, including those that occur within and 
between treatment sessions.

Exploring Partner and Family 
Integration in Recovery-Oriented 
Systems of Care
Although the majority of the current review has 
focused on manual-guided and single-episode 
treatment approaches, it is widely recognized that 
more integrated and sustainable resources often are 
warranted to initiate and maintain AUD recovery 
across populations. During the last two decades, 
research focused on recovery-oriented systems of 
care (ROSC) has demonstrated positive findings.65-69 
ROSC is defined as “networks of organizations, 
agencies, and community members that coordinate 
a wide spectrum of services to prevent, intervene 
in, and treat substance use problems and disorder.”65 
Identifying pathways to integrate partners and 
family members, where appropriate, into ROSC 
models holds promise, but has not been investigated 
thoroughly. Future research directed at examining 
facilitators and barriers—at the patient, provider, 
and system levels—to inviting family members 
into AUD treatment under this model is necessary. 
For example, some individuals engaged in ROSC 
might be facing obstacles such as homelessness or 
incarceration that might make it more challenging 
to identify and engage a supportive peer, partner, 
or family member. Under these circumstances, an 
adjunctive approach to developing or strengthening 
nonfamilial social support relationships could be 
explored. It also is possible that improved training 
in existing couple and family theory and treatment 
modalities could facilitate greater accessibility and 
treatment outcomes.

Role of Partners and Family in 
AUD Resilience 
The existing literature can be improved by 
developing a better understanding of couple- and 
family-level factors promoting AUD resilience, 
with a particular focus on individuals, couples, 
and families who choose to change their drinking 
behaviors without engaging formal treatment 
resources. Recent literature has begun to expand 
the knowledge base regarding individual-level 
behavioral and neurobiological factors associated 
with greater likelihood of sustained recovery. 
However, less research has focused on the specific 
roles of partner and family members in changing 
drinking behaviors, neurobiological functioning 
associated with recovery-related cognitions and 
behaviors, and recovery when formal treatments are 
not engaged.70-72 Extending this area of the literature 
might be particularly useful for diverse populations 
with disproportionate risk for developing AUD 
or disparities and barriers to accessing formal or 
traditional AUD treatment resources.73,74

Specific Populations
Couples and families from diverse backgrounds 
differ in their values, the structure and 
functioning of the families, gender roles within 
these relationships, how family members 
influence and support each other, and the role 
of alcohol use and AUD in the family. Although 
awareness of diversity in family functioning 
among different racial and ethnic groups, 
socioeconomically challenged populations, sexual 
and gender minorities, and veteran populations 
is increasing, the specific associations between 
alcohol use, AUD, family functioning, and 
AUD recovery have not been studied. Future 
research needs to focus on developing a more 
nuanced understanding of family structure and 
function around AUD in diverse populations to 
develop effective family-engaged treatments and 
dissemination of knowledge of effective practices 
to support recovery for these populations.
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Expanding Couple and Family 
Treatment for AUD

Technology
One new direction for dyadic AUD treatment 
is the integration of existing and emerging 
modalities with electronic and technologically 
based adaptations (e.g., smartphone/online access, 
e-health [electronic health], m-health [mobile 
health]). Such adaptations hold promise to facilitate 
treatment access and engagement, enable accuracy 
in assessment, reduce participant burden, and 
streamline delivery of treatment content. 

Among individual participants, technology-
assisted and fully technology-based interventions 
are rapidly proliferating in the alcohol field. 
Technology-based approaches have proven utility 
to inform novel treatment development efforts, 
and they focus existing interventions on key 
components that are most likely to yield significant 
impacts on alcohol-related cognitions and behavior. 
Studies conducted among individuals consistently 
find that technology-assisted modalities are highly 
feasible and acceptable among participants. They 
show promise to increase participant access, 
engagement, and outcomes; to improve reach and 
cost-effectiveness; and ultimately to provide a 
viable AUD treatment option for individuals in a 
variety of populations.75,76 An emerging body of 
literature is examining technology-based, e-health, 
or mobile interventions for couples with AUD. 
Findings from the limited emerging literature 
on technology-based couple interventions are 
encouraging. For example, one recent study 
tested a mobile support system to facilitate family 
communication among families affected by AUD 
(N = 9).77 Another study examined the feasibility 
and acceptability of a novel, four-session, web-
based AUD intervention for military and veteran 
couples (N = 12) with promising outcomes.78 As 
remote telehealth (e.g., using telephone and/or 
videoconferencing) approaches are evolving in 
the AUD treatment field, an emerging literature 
suggests that telehealth implementation of couple 
and family therapy is also feasible and acceptable.79 
Recent research on a brief, in-person, home-based 

couple intervention found positive results for 
enhancing accessibility and efficacy.80 Creating a 
home-based family telehealth intervention model 
of recovery has the potential to improve treatment 
access for individuals in AUD recovery and their 
partners and families. 

A recently completed Small Business 
Innovation Research Phase 1 development project 
created a novel e-health intervention for families to 
reduce driving while intoxicated (DWI) and DWI 
recidivism.81 The intervention, B-SMART, was 
designed to help reduce risk for DWI reoffending 
by leveraging environmental support (e.g., family 
support) known to reinforce and thus increase the 
likelihood of alcohol abstinence and simultaneously 
reduce harmful drinking outcomes. Participants 
(N = 32) were family members of individuals with 
a recent DWI arrest and an interlocking ignition 
device installed on their vehicle, who rated the 
useability of the smartphone app. A Small Business 
Technology Transfer Phase 2 grant is underway 
to develop additional intervention modules and to 
conduct a randomized trial of the efficacy of the 
intervention.82 Overall, a great deal more research 
is needed to adapt existing dyadic AUD treatment 
modalities to incorporate technology such as 
mobile or online assessment monitoring, telehealth 
sessions, or self-guided online interventions. 

Pharmacological treatment of AUD for couples 
and families
Combining pharmacological interventions with 
evidence-based behavioral treatments has the 
potential to optimize and sustain AUD treatment 
outcomes.83-85 However, few studies have examined 
the role of pharmacological interventions 
in trials of conjoint or family treatments for 
AUD. Research aimed at examining the role of 
medication utilization and compliance in dyadic 
and family modalities is needed. More specifically, 
medication-enhanced psychotherapy for AUD, in 
which medications and behavioral interventions 
are designed to work synergistically within or 
between sessions, is a promising new direction 
for couples. As new medications for AUD are 
being developed specifically with the goal of 
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targeting brain stress and social reward systems 
(e.g., intervening in the withdrawal/negative affect 
and preoccupation/anticipation stages of AUD), 
medications to simultaneously maximize AUD 
outcomes and enhance relationship functioning 
could optimize AUD and relationship functioning 
outcomes among couples.86-91 One such medication, 
intranasal oxytocin, is currently being examined 
among couples with AUD for that purpose.92 Phase 
II trials of 3,4-methylenedioxymethamphetamine 
(MDMA) also are being conducted for a variety of 
psychiatric conditions, including among couples, 
and could hold promise to augment dyadic 
intervention for AUD.93 

Neurobiological underpinnings of AUD
Current AUD research has a heavy emphasis 
on understanding the neurobiological and 
behavioral underpinnings of AUD and interactions 
between them. Such approaches have proven 
utility in novel treatment development efforts. 
However, advanced neurobiological measures and 
techniques, which have proven useful in treatment 
development efforts with individuals, have not yet 
been applied to couples. For example, clinically 
relevant AUD biomarkers are rarely examined in 
epidemiological or treatment research with couples. 
Similarly, although functional magnetic resonance 
neuroimaging is widely used in laboratory and 
treatment research in the alcohol field, there is a 
scarcity of literature examining resting state or 
task-related neural functioning in romantic couples. 
Some novel directions include hyperscanning, in 
which two participants are scanned simultaneously 
in response to shared stimuli, and adapting 
imaging paradigms to address relational behaviors 
relevant to AUD.94,95 Preliminary evidence from 
a small sample of couples with relationship 
distress and substance misuse suggests that 
intimate partner violence in the relationship might 
exacerbate neural stress responses associated with 
couple conflict cues.96 When applied to either 
mechanistic or treatment development efforts, this 
emerging line of literature might help to develop 
neural prognostic and diagnostic indicators of 
positive AUD treatment outcomes, risk for AUD 

relapse, and short- and long-term correlates of 
AUD relapse risk.

Another area of potential for future research 
is applying the existing literature on dyadic 
physiological and neuroendocrine co-regulation to 
the alcohol field, an effort that has begun but needs 
to be extended. Data collected from samples of 
couples experiencing relationship distress and who 
enrolled in treatment trials for problems other than 
AUD indicate that discordant dyadic autonomic 
dysregulation is associated with acute and more 
severe couple conflict,97 whereas synchrony in 
autonomic functioning is indicative of constructive 
couple therapy processes such as working alliance 
and improved health outcomes.98 As biofeedback 
intervention approaches continue to evolve in the 
AUD field, these emerging data can help to inform 
the development and refinement of remote and 
in-person dyadic biofeedback to support recovery 
efforts among families affected by AUD.

Involvement of partners and family members 
in AUD therapies in the context of co-occurring 
mental health conditions
Identifying pathways to successfully treat AUD 
and co-occurring conditions among individual 
participants remains an area of intense scientific 
inquiry. However, far less attention has been 
dedicated to understanding how partners and 
family members might contribute to adjunct or 
conjoint therapies. One preliminary pilot study 
found promising feasibility and acceptability 
outcomes when examining a novel integrated 
approach that combines BCT with Cognitive 
Behavioral Couples Therapy99 for PTSD (N = 13 
couples).37 Research also suggests that ABCT 
is more efficacious than individual CBT for 
women with AUD and co-occurring clinical and 
personality disorders.47 A great deal more research 
is needed to identify dyadic pathways to treating 
AUD and commonly co-occurring conditions such 
as PTSD and depression.

Dissemination and implementation
Despite the abundance of rigorously conducted 
studies and findings supporting the efficacy of 
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dyadic AUD treatment, evidence-based couple 
and family therapies are rarely applied in frontline 
treatment settings. Literature identifying barriers 
to provider uptake and patient utilization is also 
limited. The scant data available suggest that a 
lack of familiarity with modalities such as BCT 
among treatment providers and administrators of 
treatment clinics are among the most commonly 
cited challenges.100 Additional challenges include 
(a) logistical and time-related barriers to scheduling 
sessions with both members of a couple; (b) a lack 
of clarity regarding insurance reimbursements 
available for couple therapies (and whether 
reimbursements are greater than for individual 
sessions); (c) lack of formal training in couples 
therapies for AUD; and (d) perceived increase in 
the difficulty of implementing dyadic treatment 
compared to treating individuals with AUD.100 As 
a result, dissemination and implementation efforts 
are needed to identify more clearly provider and 
administrative barriers to uptake across various 
treatment settings (e.g., community clinics, 
Veterans Affairs clinics, academically affiliated 
clinics), to develop accessible provider education 
models, and ultimately to develop a more robust and 
diverse pipeline of capable and confident providers.

The majority of individuals with AUD who 
change successfully do so on their own, without any 
formal treatment.101 As knowledge accrues about 
the most effective ways for families to motivate 
persons with AUD to change and to support change 
efforts, models to disseminate this knowledge in 
provider training programs and outside of treatment 
settings are needed. Community-based studies 
of these dissemination efforts also are needed to 
advance provider education and training efforts and 
to promote utilization of the full scope of couple and 
family treatments for AUD that are both available 
and efficacious.

Mechanisms of Treatment Response 
Although efficacious couple and family treatments 
for AUD have been developed and tested, 
knowledge regarding behavioral mechanisms 
of action underlying treatment response largely 
remains untested. It is possible that both individual 

and relational mechanisms specific to family and 
couple interactions might facilitate improved 
treatment outcomes, maintenance of recovery 
programs and sobriety, and long-term health. 
Thus, studies examining the mechanisms of action 
underlying effective couple and family treatments 
for AUD—as well as secondary analyses of 
extant data sets and studies combining data sets 
from multiple randomized controlled trials—are 
warranted. One avenue to addressing this gap in the 
literature is the use of observational coding schemes 
to examine within-session behaviors indicative of 
treatment response. A recent study examined the 
association between pronoun utilization (i.e., “I” 
versus “we”) within ABCT sessions and found that 
greater “we” language utilization was associated 
with greater alcohol abstinence at end of treatment 
and follow-up.102 Recent analyses based on coding 
of within-session language in ABCT sessions have 
found that contemptuousness by individuals with 
AUD toward their partners predicts poorer drinking 
outcomes103 and that within an ABCT treatment 
session there is a complex interaction among 
client and partner change language and positive 
and negative relationship behaviors.104 This line of 
research can be expanded to further improve our 
understanding of within-session behaviors relevant 
to AUD recovery among couples and families, 
given that several reliable and valid observational 
coding systems (i.e., the Rapid Marital Interaction 
Coding System [RMICS]; System for Coding 
Couple Interaction in Therapy–Alcohol [SCCIT-A]) 
have been developed and are widely used among 
couples in laboratory settings.

One specific mechanistic aspect of this literature 
that has not been thoroughly explored is the role 
of specific conflict behaviors and dyadic processes 
(both adaptive and maladaptive) in influencing 
alcohol craving as well as risk for lapse and relapse 
in AUD. The daily process and micro-longitudinal 
research designs and methods that have proven 
essential to understand some individual and 
dyadic mechanisms linking alcohol with couple 
conflict behaviors, such as intimate partner 
violence, have not been extended to nonviolent 
dyadic processes and recovery-related cognitions 
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our current knowledge, however, has come from 
studies of relatively small clinical samples or from 
treatment studies. The lack of community-based 
research, multisite randomized controlled trials, 
research on integration of partners and family 
members in recovery-oriented systems of care, 
conduct of AUD treatment-specific meta-analyses, 
and the exclusion of couple- and family-level 
variables in large-scale longitudinal studies of the 
onset and course of AUD remain important areas 
for future research. Similarly, the lack of research 
on the role of the family in AUD recovery in diverse 
populations is a major gap in the current literature.

The existing literature from treatment studies 
suggests that integrating partners and family 
members into AUD treatment is a highly effective 
way to maximize positive treatment outcomes and 
to facilitate long-term AUD recovery and health of 
individuals with AUD and their families. Several 
manual-guided approaches have proven efficacy, but 
efforts to improve provider education and increase 
uptake of evidence-supported couple- and family-
based AUD treatment modalities are needed to 
improve access and maximize the reach of available 
interventions. Challenges also might emerge if 
social relationships are persistently strained, if 
it is not safe or appropriate to include partners 
and family members in these modalities, or if 
individuals with an alcohol problem are navigating 
additional challenges such as incarceration or 
homelessness that are likely to influence day-to-
day social contact and implementation of currently 
available modalities. There is an abundance of new 
opportunities to integrate emerging novel scientific 
methods—such as multimodal, multidisciplinary 
assessment and intervention approaches—into 
research focused on couples and families with a 
family member with AUD. The literature also is 
clear that improved access to AUD treatments 
among diverse populations is needed. It is crucial to 
improve synergy between existing alcohol research 
and the treatment community as well as the vast 
population of individuals in need of AUD treatment 
and their partners and families. Progress toward 
meeting these goals can be facilitated through 
increased collaboration with community partners 

and behaviors. This literature could be advanced 
through innovative intersections of multi-method 
approaches that link laboratory, neurobiological, 
and naturalistic data, such as incorporating 
traditional clinical trial designs with micro-
longitudinal and remote assessment methods. Such 
data might be used to inform novel and accessible 
adjunct interventions and tailored treatment 
modifications to insulate people with AUD and 
their families from high-risk situations. 

Leveraging Representative Samples
Future large-scale and multisite studies examining 
nationally representative samples (such as the 
National Epidemiologic Survey on Alcohol 
and Related Conditions [NESARC] data set,105 
etiological processes (such as the Adolescent Brain 
Cognitive Development study [ABCD]),106 and 
treatment development (such as the Combined 
Pharmacotherapies and Behavioral Interventions 
for Alcohol Dependence [COMBINE study])107 
have the ability to leverage rich infrastructures and 
diverse resources, often in a longitudinal fashion, 
to measure dyadic and family functioning using 
reliable and valid measures. To date, measurement 
of partner- and family-related variables has been 
limited in existing efforts. Increased collaboration 
between investigators and treatment providers 
with dyadic and family expertise pertaining to 
AUD is warranted in future integrated and large-
scale efforts. As brief and empirically sound 
measurement approaches become more widely 
available, such collaborative efforts have the 
potential to reduce existing silos between fields of 
expertise within the AUD research community and 
ultimately to provide critical new information to 
drive the AUD field forward. 

SUMMARY 
AND CONCLUSIONS
The existing literature suggests that families play 
a key role in motivating persons with AUD to 
recognize the need to change, providing support 
for change, and supporting long-term recovery and 
that AUD recovery is good for families. Most of 
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to develop culturally informed modifications 
to research inclusion, AUD assessment, and 
intervention. Increased collaboration between 
investigators, administrators, and clinical providers 
to maximize existing federal funding investments 
in couple and family AUD treatment and recovery 
processes also holds potential to reduce treatment 
barriers and improve long-term outcomes for 
couples and families.
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Chronic, heavy alcohol consumption disrupts normal organ function and causes structural 
damage in virtually every tissue of the body. Current diagnostic terminology states that a 
person who drinks alcohol excessively has alcohol use disorder. The liver is especially 
susceptible to alcohol-induced damage. This review summarizes and describes the effects 
of chronic alcohol use not only on the liver, but also on other selected organs and systems 
affected by continual heavy drinking—including the gastrointestinal tract, pancreas, heart, 
and bone. Most significantly, the recovery process after cessation of alcohol consumption 
(abstinence) is explored. Depending on the organ and whether there is relapse, functional 
recovery is possible. Even after years of heavy alcohol use, the liver has a remarkable 
regenerative capacity and, following alcohol removal, can recover a significant portion of 
its original mass and function. Other organs show recovery after abstinence as well. Data 
on studies of both heavy alcohol use among humans and animal models of chronic ethanol 
feeding are discussed. This review describes how (or whether) each organ/tissue metabolizes 
ethanol, as metabolism influences the organ’s degree of injury. Damage sustained by the 
organ/tissue is reviewed, and evidence for recovery during abstinence is presented. 
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INTRODUCTION
A vast body of evidence from human studies and 
animal research clearly indicates that chronic, heavy 
alcohol consumption causes structural damage and/
or disrupts normal organ function in virtually every 
tissue of the body. In heavy consumers of alcohol, 
the liver is especially susceptible to alcohol-induced 
injury.1,2 Additionally, several other organs—
including the gastrointestinal (GI) tract, pancreas, 
heart, and bone—exhibit impaired function after 
chronic ethanol use.3

As the largest internal organ and the first to 
see blood-borne nutrients, toxins, and xenobiotics 
absorbed from the GI tract, the liver is especially 
vulnerable to alcohol-induced damage. The liver 
plays a key role in the body’s metabolic regulation 
and is a “frontline” organ that rapidly metabolizes 
(i.e., chemically converts or oxidizes) alcohol to 
less harmful substances. However, acetaldehyde, 
the first metabolite generated by alcohol 
oxidation is actually more toxic than alcohol, but 
acetaldehyde is rapidly converted to acetate for use 
in other biochemical reactions in the body.3 Thus, 
although the liver has the capacity to eliminate 
toxic substances, continual excessive alcohol 
consumption can seriously damage the liver and 
other organs. Recent studies report that alcohol-
associated liver disease (ALD) is one of the leading 
preventable causes of illness and death from liver 
disease in the United States and the world.4

After drinking stops, damaged organs may regain 
partial function or even heal completely, depending 
on the extent of organ damage and whether there is 
relapse (i.e., resumption of drinking). Organ damage 
due to heavy drinking is greatest in the liver, in 
part because the liver has higher levels of enzymes 
that catalyze the metabolism of acetaldehyde 
from alcohol. Acetaldehyde is more toxic than 
ethanol because it is highly reactive and binds to 
biomolecules (e.g., proteins, lipids, nucleic acids) 
and disrupts their function.3,5 However, even after 
years of chronic alcohol use, the liver has remarkable 
regenerative capacity and, after sustained cessation 
of drinking, can recover a significant amount of its 
original mass.6 

This review examines injury to selected organs 
and tissues from chronic alcohol use and their 

“natural recovery” after drinking ceases. Data 
have been obtained from both human studies 
and studies with experimental animal models 
of alcohol administration. The main points of 
emphasis will be how ethanol, the active ingredient 
and principal component in alcoholic beverages, 
affects the liver, GI tract, pancreas, heart, and 
bone. This review describes how (or whether) each 
organ/tissue metabolizes ethanol, as this property 
is closely related to the organ’s degree of injury. 
The damage sustained by the organ/tissue is then 
described, and the evidence for natural recovery 
after drinking cessation is reviewed. It is important 
to emphasize that “natural recovery” is that 
which is unaided by external agents that directly 
enhance healing of the damaged organ or tissue. 
In the case of the liver, such agents include drugs 
or other compounds that suppress inflammation 
or dietary or medicinal compounds (e.g., betaine, 
caffeine, aspirin), which alleviate tissue damage by 
enhancing protective pathways, thereby preventing 
further damage. Throughout the article, “alcohol” 
and “ethanol” are used interchangeably, given that 
they have the same meaning.

LIVER
Alcohol Metabolism in the Liver
In humans (and other animals, such as rodents), 
the liver is the primary site of alcohol metabolism. 
The same two enzymes catalyze ethanol oxidation 
in both species. The major, most catalytically 
efficient enzyme is alcohol dehydrogenase (ADH), 
which catalyzes the formation of acetaldehyde 
from alcohol. The other enzyme, cytochrome P450 
2E1 (CYP2E1), is catalytically less efficient than 
ADH, but it increases in both content and activity 
severalfold after continual alcohol exposure.3 This 
increase, called “induction,” further accelerates 
alcohol conversion to acetaldehyde, which is 
rapidly detoxified by its conversion to acetate by the 
enzyme aldehyde dehydrogenase (ALDH).3,7 Many 
laboratories utilize rodent models to examine ALD 
to elucidate the mechanisms responsible for such 
injury. As in humans, fatty liver (steatosis) is the 
earliest pathophysiological change that occurs in 
rodent livers after chronic alcohol administration. 
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In rodent models, with continued drinking, hepatic 
steatosis can worsen to further injury such as 
alcoholic steatohepatitis (ASH). Fibrosis and 
cirrhosis occur when nutrients such as choline 
and/or methionine are deleted from the diet, when 
an endotoxin is simultaneously administered to 
increase injury, or after continual intragastric 
infusion of high levels of alcohol in liquid diets.8 
Other studies have administered alcohol to 
nonhuman primates (baboons) to induce liver 
fibrosis.9 However, most laboratories utilize rodent 
models, which are more manageable and can be 
used in greater numbers than nonhuman primates. 

Liver Injury and Recovery After 
Chronic Alcohol Use in Humans
Fatty liver (steatosis), characterized by an 
accumulation of lipids in hepatocytes, is one of the 
earliest pathological changes in the progression 
of ALD. More than 90% of people who drink 
heavily consume up to 60 grams or more of ethyl 
alcohol per day. Most of these individuals develop 
fatty liver.2 Once the liver becomes steatotic, 
it is more prone to damage by inflammatory 
mediators (tumor necrosis factor, endotoxin) and/
or toxic agents, leading to progression to ASH, 
fibrosis, and eventually cirrhosis and, in some 
cases, hepatocellular carcinoma. Even though 
virtually all heavy-alcohol consumers develop 
fatty liver, only about 20% to 40% of such people 
develop steatohepatitis, and a subset of these latter 
individuals develop the more advanced stages of 
ASH, cirrhosis, and hepatocellular carcinoma.10 
Progression to further injury depends on the 
genetic constitution of individuals, their lifestyle 
(diet and exercise), and their exposure to viral 
infections, all of which contribute to disease 
progression and severity.11 The actual mechanisms 
involved in ALD development are complex and 
multifactorial, including gut and other tissue 
dysfunctions that influence liver pathology. Other 
parts of this review describe such dysfunctions 
in greater detail. Abstinence from alcohol is 
considered the most effective therapeutic strategy 
to recover from ALD, and there is clear evidence 
that abstinence can improve outcomes at nearly all 
stages of this disease.6

Diagnosis and recovery from ALD steatosis
Excessive use of alcohol (≥ 60g/day) for more 
than 2 weeks results in development of fatty liver 
(steatosis), characterized by deposition of fat in 
more than 5% of hepatocytes resulting in mostly 
macrovesicular steatosis (large intrahepatocyte 
lipid droplets) with or without minimal 
inflammation. Steatosis is mostly asymptomatic, 
although some people feel weakness, nausea, and 
pain in the right upper quadrant. Mild elevations 
in serum alanine transaminase (ALT), aspartate 
transaminase (AST), and gamma glutamyl 
transferase (GGT) are seen in patients with ALD. 
After abstinence from alcohol for 2 to 3 weeks, 
hepatic steatosis completely resolves and liver 
biopsies appear normal when examined by electron 
microscopy.12 Similarly, Mehta et al. reported that 1 
month of abstinence from alcohol by heavy-alcohol 
consumers (average consumption ~258 g/week) 
reduced serum ALT, AST, GGT, and carbohydrate-
deficient transferrin to baseline (abstinence) 
levels.13 In addition, insulin resistance, systolic and 
diastolic blood pressure, and serum cholesterol 
levels were also reduced with abstinence from 
alcohol. These changes were attained without 
significant lifestyle adjustments such as changes 
in diet or increased exercise, indicating that 
abstinence was the major factor in recovery.14 

Alcoholic steatohepatitis 
With continued excessive drinking, about 
20% to 40% of heavy-alcohol consumers with 
steatosis develop alcoholic steatohepatitis (ASH), 
characterized by fatty liver, inflammation 
with accumulation of neutrophils, ballooning 
degeneration of hepatocytes with or without 
Mallory-Denk bodies, and pericentral and 
perisinusoidal fibrosis. The severity of ASH can 
range from mild to severe and is superimposed 
on chronic liver disease. Severity of ASH can 
be assessed by the model for end-stage liver 
disease (MELD). A MELD score greater than 20 
has been proposed as defining severe ASH with 
approximately 20% mortality.1 Steatohepatitis 
symptoms include reduced appetite, nausea and 
vomiting, abdominal pain, fatigue, and weakness. 
People with severe alcoholic hepatitis exhibit 
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jaundice (yellowing of the skin), dark urine, 
kidney failure, and confusion. ASH is diagnosed 
by a serum AST:ALT ratio greater than 1.5:1 with 
absolute ALT and AST numbers not exceeding 400 
international units per liter, increased GGT, serum 
bilirubin greater than 3 mg/dl, and documented 
heavy alcohol use until 8 weeks prior to seeking 
help.15 Ultrasound and magnetic resonance 
analyses are additionally used to confirm ASH. 
Currently, hepatologists recommend liver biopsies 
for diagnosis of ASH, as one-third of patients who 
are asymptomatic can show advanced fibrosis 
histologically.10 As for steatosis, the major therapy 
recommended for mild ASH and severe ASH with 
systemic inflammatory response syndrome is 
abstinence from alcohol consumption. This provides 
the best long-term outcome for survival and 
recovery. Indeed, Kirpich et al. (2017) reported that 
after 2 weeks of abstinence, patients who presented 
with inflammation and increased serum endotoxin 
showed improvement, as indicated by decreased 
serum AST, ALT, and cytokeratin 18 (a sensitive 
marker of liver injury), as well as lower levels of 
tumor necrosis factor alpha and endotoxin.16 In 
other articles in this topic series, information is 
given on pharmacological therapy, in addition to 
cognitive behavioral therapy, which is known to be 
key to preventing relapses during abstinence; both 
of these therapies show increased recovery from 
ALD.6 In addition, nutritional supplementation is 
beneficial for recovery from ALD.10 

Fibrosis and cirrhosis 
Repeated episodes of ASH are accompanied by 
hepatic fibrosis and characterized by ballooned 
and dying hepatocytes and abnormal deposition of 
extracellular matrix around these cells. The stage/
intensity of fibrosis (F0–F4) can be evaluated 
histologically and, in some cases, on the basis of 
liver stiffness, which is determined by transient 
elastography (FibroScan).17 When overexposed 
to alcohol, the liver loses its efficiency, and 
inflammatory damage produces scar tissue 
and fatty deposits in the organ. Normal liver 
parenchymal cells are replaced by regenerative 
nodules surrounded by fibrotic (scar) tissue. 

If enough scar tissue develops, the liver loses 
function in those scarred areas. Decompensated 
liver cirrhosis occurs when the liver can no longer 
properly perform its functions because of excessive 
scar tissue. Symptoms include fatigue, spider 
angioma (radiating blood vessels beneath the skin), 
palmar erythema (reddening of the palms), and 
jaundice (yellowing of the skin). These patients also 
have an increased risk of developing hepatocellular 
carcinoma, with a lifetime risk of about 3% to 10% 
and an annual risk of about 1%. The American 
College of Gastroenterology recommends that 
patients with alcohol-associated cirrhosis undergo 
screening with ultrasound examination every 
6 months.18 At this stage, abstinence from alcohol 
improves survival rates.6,14,19

Liver Injury and Recovery After Alcohol 
Administration in Animals
Researchers have studied molecular mechanisms 
of ALD and recovery from ALD in several animal 
models, most notably in rats and mice, using a wide 
variety of experimental conditions and various 
genetic backgrounds. As noted previously, both 
rats and mice develop fatty liver after alcohol 
administration, but progression to fibrosis or 
cirrhosis occurs only with manipulation of the 
diet and/or injection of an agent such as endotoxin 
or low-dose carbon tetrachloride to enhance a 
fibrotic response. This review summarizes cellular 
mechanisms that contribute to resolution of liver 
injury in alcohol-fed rats subjected to alcohol 
cessation. All studies described here used a similar 
model to investigate effects of alcohol and its 
cessation: Rats fed control or alcohol-containing 
Lieber-DeCarli liquid diets for 1 to 6 weeks showed 
typical serum alcohol concentrations of 200 to 300 
mg/dl.20-22 Subsequently, randomly chosen alcohol-
fed rats were weaned from the alcohol diet.21-23 

Receptor-mediated endocytosis
Work from Casey and others has identified alcohol-
induced defects in protein trafficking and organelle 
function, both of which recover upon alcohol 
cessation.21,24 The latter studies focused on the 
asialoglycoprotein receptor, a hepatocyte-specific 



5 Vol 41 No 1 | 2021

receptor, which exhibits decreased function 
after even 1 week of alcohol administration.21 
The authors identified impaired binding, 
internalization, and degradation of several ligands 
internalized by receptor-mediated endocytosis. In 
all cases, recovery to control levels of receptor-
mediated endocytosis by the asialoglycoprotein 
receptor was partially restored after 2 to 3 days 
of refeeding with the control diet, and function 
was fully restored after 7 days of refeeding. These 
findings suggest that the detrimental effects of 
alcohol on protein trafficking pathways occur 
rather rapidly (1 to 5 weeks) and that complete 
recovery is obtained within 7 days after cessation 
of alcohol consumption.

Golgi apparatus organization
Another study reported that alcohol cessation 
normalizes alcohol-induced Golgi apparatus 
disorganization in the liver.25 These findings further 
support the notion that alcohol cessation reverses 
alcohol-induced trafficking defects. Here, chronic 
alcohol administration caused de-dimerization 
of the large Golgi matrix protein giantin in 
rat hepatocytes, leading to Golgi apparatus 
disassembly. Alcohol cessation and refeeding with 
the control diet for 10 days restored the compact, 
native structure of the Golgi apparatus. 

Mg2+ levels
In another study, Torres et al. reported that 3 
weeks of alcohol administration to rats impairs 
hepatocytes’ ability to increase the level of 
magnesium ion (Mg2+) in the extracellular 
compartment. Ten days after alcohol cessation, 
Mg2+ homeostasis was restored.23 

Steatosis
Additionally, resolution of alcohol-induced 
fatty liver after alcohol cessation has been 
reported. Here, alcohol feeding increases hepatic 
triglycerides, confirmed by microscopic analyses 
of liver sections, which clearly show lipid 
droplet accumulation associated with elevated 
levels of ADH, CYP2E1, and lipid peroxides, as 
well as higher levels of serum AST, ALT. and 

nonesterified fatty acids (NEFA, or free fatty 
acids).22 After alcohol removal and refeeding with 
the control diet, there was normalization of serum 
NEFA and ALT levels with a significant (but 
not complete) reduction of hepatic triglycerides. 
The latter reduction was associated with 
normalization of ADH and CYP2E1 to control 
levels. Additionally, there was concomitant 
reduction of hepatic lipid peroxides, indicating 
lower levels of oxidants.22 These findings reveal 
that alcohol cessation attenuates generation of 
oxidants to alleviate hepatocyte damage, as 
confirmed by normalization of ALT levels. 

NEFA levels
It is well established that impaired liver function 
affects other organs, and vice versa. For example, 
high serum NEFA levels in alcohol-fed rats arise 
from alcohol-induced lipolysis in adipose tissue, 
generating serum NEFA levels that exacerbate 
hepatic fat accumulation. This occurs because 
hepatocytes rapidly take up circulating NEFA,22 
which, upon their entry into hepatocytes, are 
esterified with glycerol to form triglycerides. 
Notably, alcohol removal and refeeding with 
the control diet normalize serum NEFA levels, 
indicating that alcohol cessation slows the hepatic 
uptake of circulating fatty acids and attenuates 
adipose lipolysis to alleviate alcohol-induced 
steatosis in the liver. Also noteworthy is that alcohol 
cessation enhances hepatic fatty acid oxidation. 

Hepatic autophagy
Alcohol cessation also resolves impaired hepatic 
autophagy, a key intracellular catabolic pathway 
that breaks down lipid droplets and other obsolete 
organelles. Chronic feeding of alcohol reduces 
the nuclear localization of transcription factor 
EB,22 which coordinates lysosome biogenesis with 
autophagy. Additionally, chronic alcohol feeding 
downregulates the activity of lysosomal acid 
lipase, causing intrahepatic lipid accumulation. 
Cessation of alcohol restores nuclear transcription 
factor EB levels to normal, thereby reactivating 
hepatic autophagy and the normal turnover of 
lipid droplets.22
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Alcohol cessation and recovery following 
intragastric alcohol administration
Yin et al. (1988) examined recovery in rats 
subjected to intragastric alcohol feeding, during 
which rodents are given continual intragastric 
infusion of an alcohol diet through an inserted 
cannula.26 Liver damage in these animals is 
typically greater than in animals given oral 
feeding of alcohol ad lib. Alcohol removal for 
2 weeks nearly normalized all liver functions in 
rats previously subjected to 6 weeks of intragastric 
alcohol administration.26

The foregoing findings indicate that several 
cellular mechanisms collectively contribute to 
resolution of steatosis and liver injury following 
alcohol cessation. First, since alcohol cessation 
would terminate ethanol metabolism, oxidant 
generation would be greatly decreased. Second, 
cessation normalizes circulating NEFA, their 
uptake by liver cells, and their reesterification 
into triglycerides. Third, alcohol cessation 
reactivates hepatic autophagy by restoring 
nuclear transcription factor EB levels, allowing 
resumption of lipid droplet degradation and 
organelle turnover. Interestingly, although alcohol 
cessation alleviates fat accumulation, it does not 
completely reverse fatty liver, probably because 
the amount of residual fat in livers of alcohol-
fed rats overwhelms the degradation/oxidative 
systems. The latter findings indicate a longer 
recovery period is necessary to reverse fatty liver 
completely in alcohol-withdrawn rats. 

GI TRACT AND ALCOHOL
Alcohol Metabolism in the GI Tract
As the principal site of alcohol absorption, the 
GI tract plays a particularly significant role in 
mediating the toxic effects of alcohol on the liver 
and other organs. GI metabolism of alcohol is 
significant as it affects the systemic availability 
of alcohol while it locally generates acetaldehyde. 
GI mucosal ADH catalyzes alcohol oxidation, 
especially in the oropharynx and esophagus where 
ADH class IV activity is relatively high, and it 
likely contributes to local toxicity because of the 
acetaldehyde it produces.27

Before alcohol reaches the liver, the stomach 
lining is the principal site of “first pass” 
metabolism of the ingested alcohol.27 Various 
isoforms of gastric ADH oxidize a significant 
percentage of ingested alcohol before it enters the 
portal circulation. The total first-pass metabolism 
of alcohol was calculated to be in the range of 
7% to 9% and is influenced by many factors 
including gastric emptying.28 Besides ADH, 
the other major enzymes that catalyze alcohol 
oxidation, CYP2E1 and catalase, are present in 
GI mucosal cells. Similar to liver, GI CYP2E1 
content also increases after chronic alcohol 
administration. GI tract microflora, including 
bacteria and yeast, possess ADH activity and 
metabolize alcohol to produce acetaldehyde, 
but they also are capable of generating alcohol 
during fermentation.27 Other factors such as 
motility, absorption, dilution by GI secretions, 
and rediffusion of alcohol all influence alcohol 
clearance from the GI tract. In addition, 
gender, age, genetics, and gastric morphology 
modulate gastric ADH activity. ADH levels are 
significantly lower in younger women compared 
with age-matched men. This difference probably 
accounts for greater alcohol-induced liver toxicity 
in women.27 

GI Injury and Recovery After Alcohol 
Exposure in Humans
Alcohol consumption interferes with the function 
of all parts of the GI tract. These malfunctions 
are due to the local production and systemic 
levels of acetaldehyde. Chronic alcohol use also 
damages and erodes the upper GI mucosa, which 
encounter undiluted alcoholic beverages, causing 
hemorrhagic lesions and increasing the risk of 
cancer development. Alcohol also impairs the 
muscles surrounding the stomach, small intestine, 
and large intestine. This affects motility, which, 
while delaying gastric emptying, shortens transit 
time in the small intestine, causing diarrhea. 
Essentially, alcohol inhibits absorption of a 
variety of nutrients by the small intestine and 
contributes to malnourishment commonly seen in 
patients with alcohol use disorder (AUD).29



7 Vol 41 No 1 | 2021

Recovery after abstinence
Recent studies have shown that a 3-week abstinence 
following the removal of alcohol induces a complete 
recovery of gut barrier function in subjects 
with AUD who presented with high intestinal 
permeability.31 Similar results were shown by other 
laboratories that reported a decrease in endotoxemia 
following the removal of alcohol.16 However, 
3-week abstinence produces only an incomplete 
recovery of the gut microbiota,31 indicating that 
alcohol consumption has a more long-lasting effect 
on gut dysbiosis, even after more than 1 month of 
abstinence.32 A 3-week abstinence also increases 
bacterial populations known to be beneficial, 
which leads to a decrease in potential toxins and an 
increase in beneficial microbial metabolites.31 

GI Injury and Recovery After Alcohol 
Exposure in Animals
Most studies conducted to date using animal models 
have examined whether external agents—such 
as antibiotics, probiotics, prebiotics, synbiotics, 
betaine, zinc, indole-3-acetic acid, and long- 
and short-chain fatty acids—prevent or reverse 
alcohol-induced changes in the gut and prevent 
liver damage. Only one animal study has shown 
that sobering for 24 hours after 4 weeks of alcohol 
feeding partially restored intestinal barrier function, 
but such cessation did not reduce the inflammatory 
response in the colon.33 

PANCREAS
Alcohol Metabolism in the Pancreas 
Although the pancreas expresses both ADH 
and CYP2E1, its capacity for oxidative alcohol 
metabolism is significantly lower than that of the 
liver.34 However, the pancreas has a high capacity 
for nonoxidative alcohol metabolism, which 
is catalyzed by fatty acid ethyl ester (FAEE) 
synthases. These enzymes generate FAEE by 
condensing alcohol with a fatty acid (e.g., oleic 
acid). FAEE can bind to and accumulate in 
mitochondria to impair cell function in the 
pancreas and the heart,35 which is also rich in 
FAEE synthases. 

Intestinal barrier disruption
Most relevant, chronic alcohol use disrupts 
the tightly regulated gut barrier function. This 
barrier consists of a system of highly specialized, 
intercellular, multiprotein junctional complexes 
known as tight junctions. These are located at 
the apical (luminal) ends of intestinal epithelial 
cells. Studies reveal that alcohol metabolism in 
the gut disrupts tight junction structural integrity. 
The consequent loss of the mucosal barrier 
allows paracellular translocation of pathogenic 
molecules—including cell wall components from 
gram-positive and gram-negative bacteria and 
fungi—into the general circulation, allowing 
direct access to the liver via the portal vein. Once 
inside the liver, these microbial components can 
activate resident macrophages (Kupffer cells) to 
initiate a necroinflammatory cascade. Alcohol 
compromises tight junction integrity by the 
following molecular mechanisms: generating 
reactive oxygen species, upregulating production 
of specific micro-RNAs, and disrupting both the 
epithelial cell methionine metabolic pathway and 
the intestinal circadian rhythm.29

In addition to the physical barrier, there are 
immunological and chemical barriers on the 
luminal surface of the GI tract. The chemical 
barriers secreted by the epithelial/immune cells 
include secretory immunoglobulin A, mucins, and 
antimicrobial peptides, all of which are altered by 
alcohol metabolism. 

Alterations in the microbiota 
A symbiotic balance between proinflammatory 
and commensal bacteria allows only trace 
amounts of luminal antigens to penetrate the 
intestinal barrier and enter the portal vein 
and systemic circulation. However, chronic 
alcohol administration alters the balance among 
intestinal microbiota. This is characterized 
by both quantitative and qualitative changes, 
including suppression of many commensal 
probiotic bacteria, vital for bile acid metabolism 
and for the generation of short- and long-chain 
fatty acids necessary for maintaining gut health 
and liver homeostasis.30 

Alcohol Research: Current Reviews
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in humans after pancreatic damage. Because 
chronic pancreatitis is commonly associated with 
recurrent attacks of acute pancreatitis, it appears 
that continued alcohol consumption impairs proper 
pancreatic repair. In support of this, one study 
investigated pancreatic dysfunction associated 
with alcohol-induced chronic pancreatitis and 
demonstrated that pancreatic function deteriorated 
more slowly in patients who quit drinking compared 
with those who continued heavy drinking. These 
findings indicate that the functional deterioration 
of the pancreas associated with alcohol-induced 
chronic pancreatitis continues even after drinking 
ceases, although this occurs to a lesser degree than 
in those who continue to chronically use alcohol.38 
A long-term, population-based study demonstrated 
that progression from acute to chronic pancreatitis 
is most common among chronic alcohol users. 
These findings indicate that alcohol consumption 
delays the normal repair process following acute 
pancreatitis and it may enhance the progression 
from acute to chronic pancreatitis. Although more 
work must be done to determine how alcohol affects 
repair of the pancreas, it appears that cessation of 
chronic alcohol use slows progression of alcohol-
induced chronic pancreatitis. 

Pancreatic Injury and Repair After 
Alcohol Exposure in Animals 
The structural and functional regeneration of the 
pancreas after acute injury is supported by studies 
of experimentally induced pancreatitis in rodents.39 
One of the main characteristics of alcohol-induced 
chronic pancreatitis is the aberrant repair of injury 
that results in fibrotic scarring. Given the close 
association between chronic alcohol use and chronic 
pancreatitis, it is reasonable that chronic alcohol 
consumption adversely affects pancreatic repair. 
Using the Lieber-DeCarli pair-feeding model of 
alcohol administration in rats, one group reported 
that chronic alcohol feeding for 2 to 8 weeks 
significantly decreased the amylase content of 
the pancreas after cerulein-induced pancreatitis, 
indicating that alcohol consumption impaired 
functional pancreatic regeneration. This treatment 
did not affect total protein, DNA, or RNA content 

Pancreatic Injury and Repair After 
Chronic Alcohol Use in Humans 
The association between alcohol consumption 
and pancreatic diseases has been recognized 
for more than 100 years. The pancreas contains 
two functionally distinct compartments: As an 
endocrine gland, the pancreas secretes insulin and 
glucagon, the hormones that govern glycemia. As 
an exocrine gland, the pancreas produces zymogen 
precursors of digestive enzymes used for food 
breakdown in the gut. Both compartments can 
suffer consequences of chronic alcohol use. 

Pancreatitis
Chronic alcohol use is commonly associated with 
pancreatitis, a necroinflammatory disease of the 
exocrine pancreas that is classified as either acute 
or chronic. Although the association between 
chronic alcohol use and pancreatitis has long 
been recognized, the mechanism or mechanisms 
by which chronic alcohol use predisposes the 
pancreas to disease are not entirely understood. 
Despite this association, chronic alcohol use alone 
is not sufficient to trigger a clinical event, such as 
development of acute pancreatitis.36 Heavy drinking 
is believed to sensitize the pancreas to injury, 
whereas other factors trigger necroinflammation.

In developed countries, chronic alcohol use is the 
second most common factor associated with acute 
pancreatitis.37 In up to 20% of the cases, there are 
severe clinical complications of pancreatitis with 
mortalities of up to 10%.37 

In contrast, in the Western world, chronic 
alcohol use is the major etiological factor in 
chronic pancreatitis, accounting for approximately 
70% of reported cases. Alcohol-induced chronic 
pancreatitis is thought to have an early stage 
associated with recurrent attacks of alcohol-induced 
acute pancreatitis and a late stage characterized 
by steatorrhea, diabetes, fibrotic scarring, and 
pancreatic calcification. In many cases, it appears 
that alcohol-induced acute pancreatitis progresses to 
chronic pancreatitis. This progression is generally 
associated with frequent, severe, and acute attacks 
that are common among chronic alcohol users. 
Little is known regarding the effects of alcohol 
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to development of alcoholic cardiomyopathy. 
Cardiomyopathy can be seen by ventricle dilation, 
along with a reduced ventricular wall thickness 
and some contractile dysfunction. Alcohol/
acetaldehyde toxicity along with mitochondrial 
production of reactive oxygen species is one 
theory proposed for alcohol-induced cardiac 
injury. Indeed, acetaldehyde can directly impair 
cardiac contractile function, disrupt cardiac 
excitation-contraction coupling, and promote 
oxidative damage and lipid peroxidation. Some 
resulting effects are oxidative injury, apoptosis, 
impaired myofilament Ca2+ sensitivity, impaired 
protein synthesis, and altered fatty acid extraction 
and deposition, along with changes in protein 
catabolism.45 The removal of alcohol is associated 
with the reduction or disappearance of myocardial 
damage and the improvement of function.46 A 
study on cardiovascular changes during different 
phases following the removal of alcohol found 
that heart rate, systolic blood pressure, and 
diastolic blood pressure were higher in the early 
stage of alcohol cessation. These cardiovascular 
parameters returned to baseline levels after 1 month 
of abstinence.47 Other cardiac effects of chronic 
alcohol exposure are cardiac arrhythmias (irregular 
heartbeat), tachycardia (fast heartbeat), and other 
cardiovascular disease. These cardiovascular 
parameters also returned to baseline levels after 
1 month of abstinence.47 There is no evidence for 
reversal of cardiac fibrosis in humans with alcoholic 
cardiomyopathy. However, cessation of alcohol 
consumption can result in significant improvement 
in left ventricular function.48,49 In a case study, 
Mahmoud et al. showed that a patient who exhibited 
signs of alcoholic cardiomyopathy demonstrated 
severe global left ventricular systolic dysfunction 
with an ejection fraction of 20%.50 Moreover, the 
end-systolic dimension was 4.1 cm and the end-
diastolic dimension was 5.0 cm. However, after 
1 month of alcohol abstinence, this patient was 
asymptomatic, with a higher ejection fraction of 
62%. The patient’s end-systolic dimension was 3.3 
cm, and the end-diastolic dimension was 4.8 cm.50

Cardiac arrhythmias may explain cases of sudden 
death in patients with AUD who are abstinent.

of the pancreas. Although no histological evaluation 
was performed, and amylase production declined, 
these authors concluded that alcohol consumption 
does not affect pancreatic regeneration.40 In 
contrast, Pap et al. reported that intragastric alcohol 
feeding for 2 months slowed the restoration of 
pancreatic weight and enzyme content in rats with 
surgically induced pancreatic injury.41 During this 
period, alcohol-fed animals developed chronic 
calcifying pancreatitis. Cessation of alcohol feeding 
resulted in structural and functional recovery of 
the pancreas. These results indicate that inhibition 
of pancreatic regeneration by alcohol is necessary 
to maintain the state of chronic pancreatitis. 
Cholecystokinin is a crucial peptide hormone in 
pancreatic regeneration. Alcohol feeding reduces 
cholecystokinin release and prevents pancreas 
regeneration after partial pancreatectomy.42 
Additionally, using a model of virally induced 
pancreatitis, it was demonstrated that alcohol 
administration to mice delays pancreas repair.43 
Together, these studies indicate that alcohol delays 
the structural repair and functional restitution of 
pancreatic tissue in animal models of alcoholic 
pancreatitis. Most studies indicate that cessation of 
alcohol consumption by rodents restores pancreatic 
structure and function. 

HEART
Alcohol Metabolism in the Heart
Cardiac tissue expresses both major alcohol-
metabolizing enzymes: ADH and CYP2E1.44 
There are reports that both enzymes may 
influence alcohol-induced myocardial damage by 
converting alcohol to acetaldehyde. However, the 
heart also has a rich content of FAEE synthases, 
suggesting that nonoxidative alcohol metabolism 
prevails in this organ. 

Cardiac Injury and Recovery After 
Alcohol Exposure in Humans
Alcohol-induced dilated cardiomyopathy is 
an important manifestation of chronic alcohol 
use. Chronic AUD is accompanied by a high 
incidence of cardiac morbidity and mortality due 
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The QTc interval (a measure of heart rate) is 
frequently prolonged during alcohol cessation 
syndrome and tends to become normal over time.51 
The frequency and nature of arrhythmias, as well 
as some irregularities of their time-course due to 
alcohol cessation terms were studied in subjects 
with chronic AUD. Sinus tachycardia, abnormal 
excitation, and conduction were more frequently 
observed in the acute (early) period of alcohol 
cessation. In most cases, these symptoms ceased 
within 2 weeks after cessation.52 

Cardiac Injury and Recovery After 
Alcohol Exposure in Animals
Alcoholic cardiomyopathy is a specific heart muscle 
disease caused by chronic alcohol intake and has 
been studied in animal models. Chronic alcohol 
intake tends to increase left ventricular mass and 
dilatation that leads to heart failure in a rat model 
of alcohol administration. In one study, the authors 
postulated that alcohol intake activates the pro-renin 
receptor and contributes to cardiac remodeling 
and damage.53 They examined the relationship 
between the pro-renin receptor and alcoholic 
cardiomyopathy and found that alcohol intake 
increases myocardial fibrosis, myocardial oxidative 
stress, and inflammation response like that seen 
in humans. Studies examining recovery of cardiac 
function in animal models have not been described. 

BONE
Alcohol Metabolism in Bone 
It is not clear whether bone tissue itself metabolizes 
alcohol by oxidative metabolism (i.e., ADH and 
CYP2E1 catalysis) or by esterification with fatty 
acids. Current evidence supports that alcohol 
alone is the causative agent that delays bone 
growth and repair. 

Bone Injury and Repair After Alcohol 
Exposure in Humans
Osteopenia
Continued heavy alcohol use decreases bone 
density. The pathogenesis of osteopenia in AUD 
remains unclear, and many alcohol-related  

abnormalities have been proposed to explain 
bone loss.54 A direct inhibitory effect of alcohol 
on osteoblast function was suggested by in 
vivo and in vitro studies. The rapid increase in 
serum bone Gla protein (BGP) concentrations 
following alcohol cessation suggests that low 
serum BGP concentrations in heavy-alcohol 
users may result from a direct toxic effect of 
alcohol on osteoblast function and/or numbers.54 
The role of alcohol as a risk factor for osteopenia 
was studied in subjects with AUD who did not 
have liver cirrhosis. The data show that chronic 
alcohol ingestion induces osteopenia regardless 
of whether liver cirrhosis is present, and that 
some relationship can be expected between the 
amount and duration of alcohol consumption 
and the degree of bone loss. Low serum levels 
of BGP in drinkers are reversible upon alcohol 
cessation, suggesting that reduction of osteoblast 
activity is likely the main factor responsible for 
alcohol-associated bone disease.55 Alcohol not 
only promotes bone loss but also impairs bone 
formation. Plasma concentrations of osteocalcin, 
a marker of bone formation, were measured in 
human male heavy drinkers before and after 
3 weeks of alcohol cessation and compared 
with nondrinking men. Plasma osteocalcin 
levels in heavy-alcohol-using subjects were 
significantly lower than in controls. After 21 
days of cessation, plasma osteocalcin levels were 
significantly higher than on the day of admission 
and were equal to those of controls, who did 
not have AUD. The results support the notion 
that the decrease of plasma osteocalcin with 
chronic alcohol use is reversible within 3 weeks 
following alcohol removal.56 

Bone turnover
The biochemical markers for bone formation 
(osteocalcin, bone-specific alkaline phosphatase, 
and procollagen type 1 carboxy-terminal peptide) 
and resorption (c-terminal telopeptide and urine 
deoxypyridinoline) were studied in men who 
were heavy-alcohol users and in abstainers with 
more than 5 years of abstinence. The results 
were compared with male controls. The findings 
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suggest that there is an imbalance between bone 
formation and bone resorption among heavy- 
alcohol users that results in rapid bone loss. 
Although most directions tended to normalize 
shortly following the removal of alcohol, 
biochemical data suggest that there may still be 
persistently high bone turnover after more than 
5 years of abstinence.57

Although most studies suggest that alcohol 
induces bone loss, epidemiological studies 
indicate that higher bone mass is associated 
with moderate alcohol consumption in 
postmenopausal women. Therefore, a study 
investigated the hypothesis that moderate alcohol 
intake attenuates bone turnover after menopause. 
This study showed that abstinence from alcohol 
results in increased markers of bone turnover, 
whereas resumption of drinking reduces bone 
turnover markers. These results suggest that the 
inhibitory effect of alcohol on bone turnover 
attenuates the detrimental skeletal consequences 
of excessive bone turnover associated with 
menopause.58 Taken together, these studies 
indicate that alcohol has a direct effect on bone 
formation and resorption and that these effects 
are reduced during abstinence. 

Bone Injury and Repair After Alcohol 
Exposure in Animals
Animal (rodent) studies report that the adverse 
effects of alcohol on bones are limited not 
only to bone formation and resorption, but 
that chronic alcohol administration also 
impairs the healing capacity of fractured 
bone in rodents.59 In vitro studies report that 
proliferation of alcohol-exposed osteoblasts 
(precursor bone cells) is impaired and that such 
treatment enhances oxidant stress by increasing 
intracellular superoxide, which inhibits osteoblast 
proliferation.60,61 Recent in vivo studies suggest 
that oxidant stress inhibits bone repair, as 
fracture healing is restored in alcohol-fed rats 
treated with the antioxidant, N-acetylcysteine.62 
Given the latter findings, it is reasonable to 
postulate that alcohol cessation may fully restore 
osteogenesis in bone. 

SUMMARY
Continual heavy alcohol consumption 
damages multiple organs/systems. This review 
focused on damage and recovery in five of 
those tissues in humans and experimental 
rodents. The greatest degree of alcohol-induced 
injury occurs in the liver and GI tract, as both 
these organs/systems are the first to encounter 
high concentrations of imbibed alcohol. The liver 
and GI tract are well equipped to oxidatively 
metabolize alcohol. However, alcohol oxidation 
comes at a cost, as it generates acetaldehyde, 
which is capable of forming toxic acetaldehyde-
macromolecular adducts as well as free 
radicals that oxidize lipids and form reactive 
lipid peroxides. Thus, the continual metabolic 
generation of these intermediates eventually 
disrupts homeostasis, causing cell death, 
inflammation, and the eventual breakdown of 
organ integrity. 

In the pancreas and heart, alcohol is 
minimally oxidized. Instead, most of it is 
esterified with fatty acids, forming FAEE. 
These molecules bind to mitochondria and 
disrupt the generation of energy that is normally 
reserved for pancreatic secretion or myocardial 
contraction. Although it is not clear whether 
oxidative or nonoxidative alcohol metabolism 
actually occurs in bone tissue, it is clear that 
alcohol exposure to osteoblasts inhibits their 
proliferation by causing oxidant stress. Also, 
structural weakening of bone and delays in 
fracture healing are clearly evident after chronic 
alcohol consumption by rodents.

Despite alcohol-induced damage to these 
tissues, abstinence, in its simplest form, brings 
about either complete or partial recovery, but the 
extent of such recovery depends on the extent of 
the damage, as shown in Figure 1. For example, it 
is unlikely that abstinence would be effective in 
a case of decompensated cirrhosis, but resolution 
of cirrhosis which involves a portion of the liver 
(i.e., compensated cirrhosis) is more likely. Thus, 
the examples provided in this review highlight 
the value of intrinsic regenerative processes that 
maintain organ function.
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Finally, more basic research is needed to clearly 
evaluate whether abstinence that follows chronic 
alcohol consumption completely or partially 
restores the full integrity of the affected organs. To 
date, the results appear promising that cessation 
of alcohol consumption indeed allows partial or 
full recovery, depending on the parameter being 
measured. It is also worth noting that alcohol-
induced pathology in animals (usually rodents) does 
not fully reflect the extent of injury incurred by 
human heavy drinkers. However, the use of other 
feeding models, such as intragastric feeding and 
the acute-on-chronic feeding model have yielded 
valuable information on liver damage in animals 
that consume similar amounts of alcohol and have 
similar drinking patterns as humans with AUD. 

FINAL REMARKS

The focus of this review has been on organ 
recovery after cessation of chronic alcohol use. 
Abstaining from alcohol by a person with AUD 
is not a trivial matter. A recent review by Asrani 
et al. gives important details on the scope of the 
global burden of alcohol-associated disease;63 
although its principal focus is ALD, it applies to 
all the alcohol-induced disorders described here. 
Presently, the problems of alcohol-related morbidity 
(suffering from AUD) and mortality (death from 
AUD) are rising worldwide. Their reductions will 
require multifaceted solutions that focus on early 
identification of problem drinking and interventions 
at the population level (e.g., increased taxation of 

Figure 1 Schematic diagram of the effects of chronic alcohol use and abstinence in humans and rodents on various 
organs and systems, including the heart, liver, gastrointestinal tract, pancreas, and bone. Each row describes a 
consequence of chronic alcohol use, whether it is resolved by abstinence, and, if so, to what degree. Adapted 
with permission from SciePro/stock.adobe.com (human) and Science Photo Library, London (rodent).

Heart
Abuse Abstinence

Hypertension Resolved
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Abuse Abstinence

Intestinal 
barrier disruption Partially resolved

Inflammation Unresolved

Pancreas
Abuse Abstinence

Acute and chronic 
alcoholic pancreatitis Partially resolved

Pancreas
Abuse Abstinence

Alcoholic 
calcified pancreatitis Resolved

Impaired regeneration Resolved

Bone
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high bone turnover

Bone
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Impaired 
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Liver
Abuse Abstinence

Steatosis Resolved
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Liver
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Impaired 
protein processing Resolved
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Heart
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Cardiomyopathy Not determined

Myocardial fibrosis Not determined
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beverages; youth education) and at the patient level 
(e.g., early diagnosis of organ injury; counseling 
by an addiction specialist). Although none of 
the aforementioned examples, by themselves, 
are considered innovative, their combined use 
represents a new approach, especially when they 
make use of technological advances, including 
smartphone technology and telehealth. The team 
approach to treatment is important because, 
although a physician can diagnose and treat organ 
injury, an addiction specialist or mental health 
professional also must be part of the treatment plan 
to prevent patient relapse. These measures, along 
with public reeducation about social stigmas related 
to alcohol addiction, will likely reverse the rising 
trends toward heavy drinking. 
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Across the different developmental stages of the life 
course, alcohol and other drugs play an influential 
role in health, functioning, disease, disability, 
and premature mortality. A number of different 
approaches have emerged during the past 60 years 
to address areas impacted by alcohol and drug use, 
including formal professional treatment services, 
but also—in recognition of the need for ongoing 
support following acute care stabilization—a 
variety of recovery support services. This article 
reviews several recovery support services, including 
recovery high schools, collegiate recovery programs, 
recovery homes, recovery coaches, and recovery 
community centers. The article examines the role 

and implications of recovery support services across 
diverse subpopulations of individuals with alcohol 
or drug use disorders and related problems. It begins 
with a  review of the prevalence rates and unmet 
needs for services across the life span for those with 
alcohol and drug use disorders.

According to recent national estimates, 17% 
of adolescents report using illicit drugs, and 5% 
engage in binge drinking.1 Additionally, 24% of 
full-time college students ages 18 to 22 report using 
illicit drugs, and 16% and 11% meet the diagnostic 
criteria for a drug use disorder or alcohol use 
disorder (AUD), respectively.2 At any given time, 
an estimated 4% of the college student population 

https://doi.org/10.35946/arcr.v41.1.04
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is in recovery from substance use disorder (SUD), 
including AUD.3 Students in recovery face many 
challenges when pursuing higher education, 
including exposure both to the high availability of 
alcohol or other drugs and to peers using substances 
on college campuses. These risk factors are further 
compounded by difficulties commonly experienced 
by students, including transitional stress and 
academic challenges, which can increase their 
susceptibility to engage in alcohol and drug use. 
Additionally, students who attend college full-time 
are more likely to consume considerable amounts 
of alcohol compared to their peers who are either 
not attending college or who are enrolled in college 
part-time.4 Many youth in high school and college 
settings are exposed to environments that encourage 
drug use experimentation, and few recovery 
programs are available and accessible.

Although 8% to 9% of the adult U.S. population 
has an alcohol or drug use problem at any given 
time, only 2% of the population seek and receive 
treatment each year for these disorders (about 3.8 
million individuals),5 and even individuals who 
successfully complete treatment have high relapse 
rates. Posttreatment, individuals often live in 
communities that do not provide environmental 
recovery programs. However, there is an emerging 
network of recovery high schools, collegiate 
recovery programs, recovery housing, recovery 
coaches, and recovery community centers 
throughout the United States. This article’s goal is 
to engage in an integrative review that summarizes 
past literature to provide a comprehensive 
understanding of the rationale, origins, emergence, 
prevalence, and research associated with these 
recovery support services. The articles mentioned 
below were the result of MEDLINE, Google 
Scholar, and PsycINFO searches that included the 
following terms: recovery high schools, collegiate 
recovery programs, recovery housing, recovery 
coaches, and recovery community centers.

RECOVERY HIGH SCHOOLS
Beginning in the late 1970s, recovery high schools 
(RHS) were established to serve youth recovering 
from drug use disorders.6 Currently, there are more 

than 35 RHS across the United States. Most of 
these schools have licensed counselors and staff 
to provide recovery support. Students are usually 
required to attend outside support groups, such 
as 12-step programs. According to Finch and 
colleagues, the enrollment range in RHS is between 
six and 50 students, with one to five teachers.6 
Some RHS have independent physical structures 
and organizations, whereas others share space with 
public high schools. In addition, some RHS support 
students’ transition back to traditional high schools, 
whereas others retain students until graduation. The 
lack of steady referrals to RHS can pose challenges 
to remaining financially viable.

Tanner-Smith and colleagues explored the 
characteristics of students who attend RHS.7 In 
comparison to national samples, they found that 
students from RHS were significantly older, were 
more likely to be female and White, and reported 
higher levels of social support. In addition, RHS 
students were more likely to have family histories of 
drug use and mental health problems. Their parents 
also tended to have higher socioeconomic status 
than the general population. Compared to local non-
RHS samples, students from RHS had higher rates 
of illicit drug use and drug use treatment episodes 
and fewer problems with illegal activities and 
arrests. In addition, students from RHS were more 
likely to suffer from other types of mental illness 
and to seek treatment alongside their drug use. 
Treatment centers appear to provide the majority of 
referrals, followed by family and self-referrals.

A few studies have evaluated the experiences 
and outcomes of those provided RHS. For example, 
Finch reported that the structure of RHS helped 
students maintain sobriety by separating them from 
traditional high school students, providing support 
groups comprising peers undergoing recovery, and 
making available staff with expertise in drug use 
recovery.8 In addition, students mentioned that RHS 
led to increases in abstinence self-efficacy. Karakos 
found that RHS staff felt that students received 
emotional support and information on peer-to-peer 
recovery, and that RHS students gained new social 
network members who replaced those who engaged 
in drug use.9 The small school sizes led to strong 
bonds as well as increased accountability because 
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relapse was harder to hide. However, RHS staff also 
reported that students experienced peer pressure to 
engage in alcohol and drug use and risky behavior 
during social outings. In addition, staff had to 
help students navigate boundaries around sharing 
information about their sobriety on social media. 

In one of the few outcome studies, Finch et al. 
compared alcohol and drug use and educational 
outcomes between students in RHS and those 
attending other high schools.7 They found that 
students attending RHS were more likely to be 
abstinent from alcohol and drugs and less likely to 
be absent from school than students in other high 
schools, but there were no significant differences in 
academic performance and mental health outcomes.

Oser et al. noted that youth of color often lack 
access to treatment prior to enrolling in RHS.10 
Glaude et al. found high rates of drug use among 
Hispanic youth, yet they lack access to interventions 
tailored for them.11 RHS that include culturally 
specific elements may represent a promising setting 
for this population; however, additional research is 
warranted to determine the effectiveness of RHS 
among Hispanic youth. 

COLLEGIATE 
RECOVERY PROGRAMS
In response to the challenges students in recovery 
face, collegiate recovery programs (CRPs) have 
formed on college campuses nationwide to help 
students manage their recovery while completing 
their education. CRPs provide students with a 
network of peers in recovery and with institutional 
support in the form of services and academic 
guidance. The first CRP was developed in 1977 
at Brown University, and there are now 138 
active programs throughout the United States.12 
Predominantly peer-run and informed by a 
12-step abstinence framework, CRPs provide 
counseling services, recreational activities, life 
skills workshops, and both academic and financial 
support.13 Some provide drug-free housing on 
campus and typically do not have limitations on 
duration of stay. 

There is neither an accreditation process nor 
a single CRP model. However, the Association 

of Recovery in Higher Education and Texas Tech 
University’s Center for Addiction and Recovery 
have developed guidelines for programming and 
implementation (https://www.depts.ttu.edu/hs/csa/
replication.php). Given that these guidelines are 
not mandatory, CRPs differ in the way services are 
provided, their cost to students, and their eligibility 
criteria (e.g., length of abstinence, verification of 
abstinence). Some CRPs implement contracts that 
delineate behaviors to which members are expected 
to adhere.

Data from a national survey of 29 CRPs 
revealed that 57% of students are male, and 91% of 
students identify as White.14 These demographic 
characteristics may reflect inequitable access 
across diverse populations to treatment and to 
4-year universities. The average age of participants 
was 26 years, making this group older than the 
average college student. The majority of the 
students surveyed reported drug use disorder as 
their primary problem and AUD as their second. 
Additionally, 83% of students reported having 
received treatment for alcohol and/or drug use prior 
to enrolling in the program. 

To date, no national studies have evaluated the 
effectiveness of CRPs, but smaller-scale studies 
and site-specific reports show promising recovery 
and educational outcomes. These positive outcomes 
include low relapse rates, grade-point averages 
(GPA) above the school average, high graduation 
rates, and perceived usefulness by members. A 
survey consisting of 29 CRPs reported that annual 
relapse rates ranged from 0% to 25%, with an 
average of 8%.14 Additionally, only 5% of students 
reported using alcohol or drugs in the past month. 
These relapse rates are much lower compared to 
the first-year posttreatment relapse rates among 
youth.13 Students who participate in CRPs have 
higher GPAs and higher retention and graduation 
rates compared to national averages for the general 
student population.3

As an example, the Texas Tech University 
program found a semester relapse rate of 4% to 8% 
among participants. In addition to lower relapse 
rates, CRP participants at Texas Tech had a 70% 
graduation rate, surpassing the graduation rate of 
the general student population at the university.15 
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Follow-up studies on CRP alumni have found 
that benefits extended beyond graduation.16 
Current findings also have implications for the 
recruitment of students in recovery into colleges 
and universities. In one study, 34% of participants 
surveyed expressed they would not be in college 
were it not for a CRP and 20% indicated that they 
would not have enrolled at their institution if a CRP 
had not been available.17 

RECOVERY HOMES
Recovery homes (RHs) are community-style 
residences open to individuals maintaining a 
sober lifestyle. Residents of these homes are often 
individuals who have undergone and exited a drug 
rehabilitation program or incarceration and who 
have entered into an RH of their own volition or 
by court order. All residents must avoid drugs or 
alcohol while living in RHs. Typically, these homes 
are single-sex, and residents are expected to find 
employment and engage in external programs—
such as Alcoholics Anonymous (AA), Narcotics 
Anonymous, or Cocaine Anonymous—that 
promote their commitment to sobriety. These homes 
afford residents with supportive social networks of 
individuals also living a sober lifestyle.

RHs manifest varying intensities of structure 
and support for their residents, and are classified 
into four levels of support.18 Level I homes are self-
run and do not include any external professional 
services. Level II homes often include a resident 
who is paid to oversee and maintain the home 
and to coordinate peer groups and services for 
residents. Level III homes often have staff present 
in the home who might provide clinical services 
and administrators who coordinate other services. 
Level IV homes are usually state-licensed and, as 
such, have licensed clinical services, are connected 
to state-funded services, and may be housed within 
a larger state-level institution.

The Washington Temperance Society started the 
earliest known RH in the United States in 1841.19 In 
the middle half of the 20th century, RHs expanded 
across the country—fostered by religious groups, 
state governments, and private institutions—often 

branching into distinct systems. For example, more 
than 500 houses in the Sober Living Network in 
Southern California are closely associated with 
AA. It is unclear how many RHs exist, but recent 
estimates suggest there may be more than 17,500 
such houses in the United States.20 

The most well-known organizations that oversee 
RHs are the National Alliance for Recovery 
Residences and the Oxford House network; of 
these, the latter has been more well studied. Oxford 
Houses are self-governed homes within the Level 
I designation. Responsibilities of maintaining the 
home, establishing and enforcing house rules, 
and paying rent are distributed among residents. 
Research on Oxford Houses suggests that residents 
who remain in the houses for a minimum of 
6 months are significantly less likely to relapse 
than are those who are not provided this housing 
or who stay for less than 6 months.21 The collective 
and individual responsibility necessary to live at 
an Oxford House may motivate individuals to stay 
sober and provides each resident with motivated 
housemates who support sobriety.

Longitudinal findings from Level II homes 
have found that engagement in 12-step groups 
is the single best predictor of positive long-term 
outcomes for residents.22 When paid staff or 
counselors are present in the RH, as in Level 
III homes, residents can access psychiatric 
treatment and receive a structured and formalized 
recovery plan. Residents in these RHs, compared 
to individuals who enter exclusively clinical 
programs, have longer durations of stay and 
better sobriety and criminology outcomes, all at a 
significantly lower cost.23

Level IV RHs frequently house individuals 
who have been court-mandated to enter into a 
recovery program. These systems usually exist 
within larger institutions, are run by staff, and are 
known as residential therapeutic communities. 
Martin et al. found that, 5 years after exiting a 
Level IV therapeutic community, individuals 
who had resided in community-based therapeutic 
communities had lower rates of drug use and re-
arrest than did those who had been in prison-based 
therapeutic communities, and both samples had 
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better outcomes than individuals in the study who 
received no treatment.24

RECOVERY COACHES 
A multitude of community-based self-help groups 
use a mentorship-style model for recovery (e.g., 
sponsorship in AA). These services are provided 
free of cost and are typically peer-driven. The 
more experienced members tend to “sponsor” the 
newcomers,25 sharing their lived experiences with 
recovery and providing social support and access 
to recovery resources. Similar peer-driven recovery 
models are beginning to utilize recovery coaches 
(RCs). The first articles on RCs appeared between 
1994 and 1998, coinciding with the beginning 
of the Recovery Community Services Program, 
which was instrumental in recognizing the role 
of peer-to-peer support services as a means of 
delivering treatment for drug use disorders.26 The 
reference term “recovery coach” has been evolving, 
from “patient navigator” to “peer recovery 
specialist.” Typically, RCs are peers who share their 
experiences of drug use and recovery with newer 
members and provide resources designed to build 
their mentees’ problem-solving abilities.27,28

RCs, who are typically in recovery themselves, 
are trained to provide supportive services 
(i.e., psychological, social, emotional, spiritual, 
employment, financial) to those who struggle 
with a substance use disorder. Employed through 
a variety of community groups (e.g., community 
centers, religious organizations), RCs generally 
work full- or part-time hours and are typically 
required to have completed high school and have 
earned a formal training certificate.27 Sharing 
past lived experiences with SUD and recovery 
cultivates trust from newcomers (who may 
be apprehensive about asking for help), which 
has been shown to increase motivation toward 
changing problematic behavioral patterns.28 
Overall, RCs model recovery values of honesty 
and open-mindedness, a capacity for introspection, 
problem-solving abilities, the construction of a 
recovery-based identity, as well as a recovery-
supportive social network.29

A number of factors can distinguish an AA 
sponsor from an RC; for example, sponsors 
typically work within the framework of their 
respective 12-step fellowship, whereas RCs offer 
a larger range of services and resources that fall 
outside of the expertise of an AA sponsor.30 In 
contrast to RCs, “recovery allies” provide the same 
services—that is, supporting behavior change, 
relationship building, harm reduction, and systems 
navigation28—but lack the “lived experience” 
component of an RC.27

Several studies have found supplemental 
advantages of utilizing an RC to provide recovery-
specific social support. Ryan et al. found that, 
compared to receiving services as usual, the 
addition of an appointed RC significantly increased 
the likelihood for achieving a stable reunification 
for families.31 VanDeMark et al. found that 54% 
of participants endorsed RCs as helpful in creating 
feelings of being part of a community.32 Reif et al. 
found that RCs are effective across four domains: 
(1) improved relationships with providers and 
social supports, (2) increased treatment retention, 
(3) increased satisfaction with the overall treatment 
experience, and (4) reduced rates of relapse.33

RECOVERY COMMUNITY 
CENTERS 
Recovery community centers (RCCs) provide a 
variety of services such as recovery coaching, space 
for 12-step meetings, employment opportunities, 
and educational linkages. They are often located in 
central areas within cities and towns, with services 
being provided by peer volunteers and recovery 
professionals.34 RCCs do not subscribe or endorse 
just one ideology or pathway to recovery, but rather 
embrace all recovery approaches.35 Alcohol and 
drug use are reduced by providing personal, social, 
and environmental resources and by being flexible 
to multiple recovery strategies.36 

Unfortunately, there have been few investigations 
of RCCs.37,38 In one of the few comprehensive 
investigations, Kelly et al. studied 32 RCCs across 
the northeastern United States.39 Services included 
social/recreational activities, mutual help, recovery 
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coaching, employment help, education assistance, 
overdose reversal training, and medication-
assisted treatment support. The RCCs studied 
were in operation for an average of 8.5 years, 
with considerable variability in how many clients 
were served each month, ranging from a dozen 
to more than 2,000. Most were state-funded with 
yearly budgets ranging from $17,000 to $760,000. 
Locations were primarily in urban or suburban 
areas with easy accessibility. The neighborhoods 
and buildings were rated as moderate to good in 
attractiveness and quality. Most but not all directors 
and staff were in recovery themselves. 

Kelly et al. also interviewed more than 300 
clients attending these RCCs.40 With an average 
age of 41, about 50% of participants were female, 
79% were White, 49% had a high school or lower 
education, and 45% had a household income 
of less than $10,000 over the past year. Their 
primary substance of use was opioids or alcohol, 
and 49% reported a lifetime psychiatric diagnosis. 
The investigators found that the RCCs were 
associated with increased recovery capital (the 
sum of personal and social resources that facilitate 
the process of recovery), and that recovery capital 
and social support were related to improvements 
in psychological distress, self-esteem, and quality 
of life.

DISCUSSION
This article reviews various recovery support 
services available in the United States throughout 
the life span—from adolescence through adulthood. 
The support services reviewed include recovery 
high schools, collegiate recovery programs, 
recovery housing, recovery coaches, and recovery 
community centers. These types of programs 
are of particular importance given that alcohol 
and drug use disorders are chronic conditions 
marked by cycles of recovery, relapse, and repeated 
treatment.41 Too often, these conditions have been 
treated without any attention to community factors 
that can contribute to abstinence or relapse. These 
disorders should be treated like any other chronic 
condition, with long-term care and treatment. 

Effectively treating alcohol and drug use disorders 
requires a paradigm shift away from pathological 
models of recovery and toward a multidimensional 
recovery health framework that encompasses the 
environmental context.

As noted in this article, attention is increasingly 
focused on supportive recovery networks, along 
with housing and job opportunities for social 
reintegration. These environmental factors highlight 
the importance of recovery capital.42 The personal 
component of recovery capital includes endowments 
such as self-efficacy, knowledge, personal health, 
education, hope, employment, financial assets, and 
transport. The social/environmental component 
can be further subdivided into a social branch 
(supportive, pro-recovery relationships with family 
and significant others, peer mentors, and recovery 
and support groups), and a community branch 
(treatment resources and support services, social 
acceptance and lack of stigma, continuum of care 
resources, and non-SUD support services for mental  
and physical health). 

RHS have the potential to provide a protective 
environment to promote and maintain recovery for 
adolescent youth. Students of diverse backgrounds 
may benefit from access to these schools. 
Unfortunately, the scarcity of outcome studies 
makes it difficult to understand the outcomes for 
youth attending these settings. In addition, it is 
still unclear if proximity to drug-using students 
increases the risk of relapse. Future research should 
examine students’ social networks to assess both 
positive and negative effects of attending these 
alternative schools. There is also a need to better 
understand how to increase program sustainability 
of these schools.

CRPs seem to help students successfully 
manage their recovery while they complete their 
education in college and university settings, 
environments that are often not conducive for 
recovery. The lack of uniformity across CRPs 
limits understanding of the available findings. 
Further research is needed to evaluate the 
effectiveness of CRPs in determining which 
services generate the best outcomes and which 
pre-program enrollment characteristics (e.g., length 
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of these accessible RCCs, which may increase 
social support, employment, housing, and other 
recovery capital. Given the spread of these 
RCCs over the past few years, more information 
is needed about the costs and benefits of these 
innovative settings, which may play an important 
factor in reducing relapse.

There are a number of limitations of the studies 
reviewed in this article. For example, there is 
an overemphasis on “smaller-scale” studies and 
“site-specific reports,” which can be biased in 
favor of the particular modality and/or site being 
evaluated. For example, among residents of RHs, 
engagement in 12-step groups was the single best 
predictor of positive outcomes, but these types of 
outcomes could be biased by the self-selection of 
individual clients into 12-step engagement and may 
not indicate any additional benefit of the housing. 
Thus, it is important to sort out the effects of the 
particular intervention under review from the 
effects of ancillary services received in the setting. 
In addition, there are very few longitudinal studies 
evaluating recovery support services. Additional 
studies are needed to assess whether short-term 
sobriety gains and other observed outcomes are 
maintained over time. It is still unclear what 
mechanisms are involved in how recovery support 
services may help reduce relapse risk and foster 
stabilization and recovery; it is likely that this 
occurs by increasing recovery capital, but this is an 
area where more research is needed. Lastly, most 
of the studies reviewed had a predominantly White 
sample, thus warranting an examination of whether 
these recovery support services can help diverse 
racial or ethnic populations initiate and maintain 
long-term recovery.

Alcohol and drug use treatment programs 
have begun providing briefer formal programs 
followed by “aftercare,” which is sometimes a 
referral to AA or Narcotics Anonymous and an 
expectation to refrain from alcohol and drug 
use. Following release from a few weeks of 
acute treatment, follow-up stays in supportive, 
cohesive posttreatment settings encourage 
personal transformation and have been shown 
to reduce relapse rates.44 Environmental factors 

of sobriety) can optimize student outcomes. There 
is also a need to investigate barriers to program 
implementation and to understand how to improve 
access and delivery of CRP resources to students. 
More research on post-program outcomes is 
needed to determine the long-term effects of 
participation in CRPs. Furthermore, whether 
CRPs can be as successful for individuals from 
diverse racial, ethnic, gender, and socioeconomic 
backgrounds needs to be examined.

In regard to recovery homes, individuals who 
stay in an RH for at least 6 months appear to have 
better long-term outcomes than those who do not 
stay as long. However, self-selection is at work here 
as a potential bias, given that the outcome might 
be different if people were randomly assigned to 
receive differing lengths of stay. There is a need to 
identify the location and availability of recovery 
houses across different regions of the United States. 
In addition, information about whether these homes 
have openings for prospective residents should be 
made available to the public. There is also a need 
to better understand the underlying processes that 
might account for a successful or unsuccessful 
stay in recovery housing; this would help 
determine which aspects of these homes and living 
communities are related to long-term sobriety. 
Finally, oversight of RHs by organizations such as 
Oxford House or by state regulatory agencies could 
curb the potential exploitation of residents in poorly 
managed houses.

RCs appear to be a helpful part of the recovery 
support environment, but there is a need to 
determine their unique contributions to outcomes. 
Regarding RCs and other types of recovery support 
services, developing a commonly agreed upon 
set of outcome measures in studies could advance 
the research in this area.43 This could occur with 
oversight committees to encourage agreements 
from critical stakeholder groups (e.g., outreach 
workers, hospitals, outpatient clinics, inpatient 
treatment centers, RHs).

Findings from RCCs suggest that they may 
facilitate the acquisition of recovery capital and 
enhance functioning and quality of life. It appears 
that individuals with few resources make use 
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Drug Use and Health: Summary of National Findings. 
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schools: A descriptive study of recovery high school programs. J 
Child Adolesc Subst Abuse. 2014;23(2):116-129. https://doi.org/1
0.1080/1067828X.2012.751269.
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Peabody J Educ. 2014;89(2):214-228. https://doi.org/10.1080/01
61956X.2014.897094.

10. Oser R, Karakos HL, Hennessy EA. Disparities in youth access 
to substance abuse treatment and recovery services: How one 
recovery school initiative is helping students “change tracks.” 
J Groups Addict Recover. 2016;11(4):267-281. https://doi.org/10.
1080/1556035X.2016.1211056.

11. Glaude M, Torres LR. Hispanic perspectives on recovery high 
schools: If we build them, will they come? J Groups Addict 
Recover. 2016;11(4):240-249. https://doi.org/10.1080/155603
5X.2016.1211058.

12. Association of Recovery in Higher Education (ARHE). 
Collegiate recovery programs. ARHE website. 2019. https://
collegiaterecovery.org/crps-crcs.

13. Laudet A, Harris K, Kimball T, et al. Collegiate recovery 
communities programs: What do we know and what do we need 
to know? J Soc Work Pract Addict. 2014;14(1):84-100. https://
doi.org/10.1080/1533256X.2014.872015.

14. Laudet AB, Harris K, Kimball T, et al. Characteristics of students 
participating in collegiate recovery programs: A national survey. 
J Subst Abuse Treat. 2015;51:38-46. https://doi.org/10.1016/j.
jsat.2014.11.004.

15. Bugbee BA, Caldeira KM, Soong AM, et al. Collegiate 
Recovery Programs: A Win-Win Proposition for Students 
and Colleges. College Park, MD: Center on Young Adult 
Health and Development; 2016. https://doi.org/10.13140/
RG.2.2.21549.08160.

16. Brown AM, Ashford RD, Figley N, et al. Alumni characteristics 
of collegiate recovery programs: A national survey. Alcohol Treat 
Q. 2019;37(2):149-162. https://doi.org/10.1080/07347324.2018
.1437374.

17. Laudet AB, Harris K, Kimball T, et al. In college and in recovery: 
Reasons for joining a Collegiate Recovery Program. J Am Coll 
Health. 2016;64(3):238-246. https://doi.org/10.1080/07448481.
2015.1117464.

18. Jason LA, Mericle AA, Polcin DL, et al. The role of recovery 
residences in promoting long-term addiction recovery. Am 
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may be key contributors to long-term abstinence. 
Unfortunately, many youth and adults are not 
provided the types of environmental supports 
needed to solidify and support their recovery. 
There is a need to better understand possible 
improvements in long-term recovery outcomes for 
those provided these types of supports, as well as 
to gain information regarding their accessibility, 
availability, and affordability.45 There is also 
a need for more research in general across the 
spectrum of these services as well as additional 
research on the types of individuals for whom 
particular recovery support services may be most 
helpful, the most effective timing for introducing 
these services during the recovery change process, 
and how these services confer benefits.
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Mutual help groups are a ubiquitous component of the substance abuse treatment system in the 
United States, showing demonstrated effectiveness as a treatment adjunct; so, it is paramount 
to understand whether they are as appealing to, and as effective for, racial or ethnic minority 
groups as they are for Whites. Nonetheless, no known comprehensive reviews have examined 
whether there are racial/ethnic disparities in mutual help group participation. Accordingly, this study 
comprehensively reviewed the U.S. literature on racial/ethnic disparities in mutual help participation 
among adults and adolescents with substance use disorder treatment need. The study identified 
19 articles comparing mutual help participation across specific racial/ethnic minority groups and 
Whites, including eight national epidemiological studies and 11 treatment/community studies. Most 
compared Latinx and/or Black adults to White adults, and all but two analyzed 12-step participation, 
with others examining “self-help” attendance. Across studies, racial/ethnic comparisons yielded 
mostly null (N = 17) and mixed (N = 9) effects, though some findings were consistent with a 
racial/ethnic disparity (N = 6) or minority advantage (N = 3). Findings were weakly suggestive of 
disparities for Latinx populations (especially immigrants, women, and adolescents) as well as for 
Black women and adolescents. Overall, data were sparse, inconsistent, and dated, highlighting 
the need for additional studies in this area.
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INTRODUCTION
Racial/ethnic minority groups comprise a large 
proportion of the U.S. population and evidence 
a substantial need for treatment of substance 
use disorder (SUD). Analysis of the most recent, 
reliable data available—the 2018 National Survey 
on Drug Use and Health (NSDUH)1—found that 
the prevalence of past-year SUD among those age 
12 and older was higher among some racial/ethnic 
minority groups than Whites. Compared to Whites 
(with a prevalence rate of 7.7%), the prevalence of 
past-year SUD was 31% higher among American 
Indians or Alaska Natives (10.1%), 21% higher 
among Native Hawaiians or Other Pacific Islanders 
(9.3%), and 16% higher among multiracial U.S. 
residents (8.9%). The prevalence rate for Whites 
was similar to those for Hispanic or Latino 
populations (7.1%) and Black or African American 
populations (6.9%). Prevalence among Asians was 
low overall (4.8%), though other studies suggest 
that substance use problems may be elevated in 
some ethnic subgroups (e.g., Koreans) and in 
Asian American young adults.2-4 Parallel patterns 
emerged for alcohol and illicit drug use disorders, 
revealing elevated rates among American Indians or 
Alaska Natives, Native Hawaiians or Other Pacific 
Islanders, and multiracial respondents in both cases.

Participation in mutual help groups (also 
known as self-help groups), including 12-step 
groups such as Alcoholics Anonymous (AA), is 
an integral and nearly ubiquitous component of 
the U.S. SUD treatment system5-7 and a typical 
constituent of mandated treatment.8 Moreover, 12-
step participation—in conjunction with specialty 
SUD treatment (i.e., formal SUD treatment, such as 
that delivered in outpatient or residential treatment 
programs)—is also highly effective in treating 
SUD for typical treatment populations overall.9-14 
Indeed, 12-step facilitation (TSF) interventions, 
which are designed to enhance involvement by 
(for example) explaining 12-step principles and 
culture, have repeatedly, if not universally, achieved 
better substance use outcomes than both usual 
treatment alone and gold standard treatments, 
such as cognitive behavioral therapy.15 Emerging 
studies also have examined, and found support 
for, the effectiveness of abstinence-based, secular 

mutual help alternatives to the 12-step approach.16-18 
For instance, one recent study compared the 
effectiveness of 12-step groups and several 
abstinence-based alternatives—namely, Women 
for Sobriety, Self-Management and Recovery 
Training (SMART Recovery), and LifeRing Secular 
Recovery (LifeRing)—among current attendees 
with alcohol use disorder (AUD) over 1 year. 
Results indicated equally strong relationships 
between higher involvement and better substance 
use outcomes regardless of mutual help group 
choice and, unexpectedly, higher group cohesion 
and satisfaction in Women for Sobriety, SMART 
Recovery, and LifeRing versus 12-step groups.17,18 

Together, the prevalence and effectiveness of 
mutual help groups highlight a critical need to 
understand the nature and extent of racial/ethnic 
disparities in mutual help group participation 
for substance use problems. Given that mutual 
help groups are a key resource for supporting 
recovery, any racial/ethnic disparity in mutual 
help participation connotes a potential health 
disadvantage for racial/ethnic minority groups that is 
worthy of investigation.19 Investigation of disparities 
in mutual help group participation is particularly 
valuable because there are reasons to believe that 
racial/ethnic minority groups (and especially 
immigrants) experience unique barriers to mutual 
help participation (e.g., racial/ethnic discrimination) 
as well as more barriers to help-seeking generally, 
described below. Accordingly, the present study 
offers a comprehensive review of empirical research 
on racial/ethnic disparities in mutual help group 
participation, addressing research on individuals 
with alcohol and/or drug problems. Although others 
have summarized the literature on racial/ethnic 
disparities related to mutual help groups,10,20,21 this 
study is the first known comprehensive review. 
Attention is focused predominantly on racial/ethnic 
disparities related to 12-step groups (and especially 
AA) because these groups have been the dominant 
focus of existing literature; however, the review also 
discusses alternatives to 12-step groups. Results 
will inform attempts to maximize SUD treatment 
effectiveness among racial/ethnic minority groups 
as well as future research aiming to understand 
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recovery and pathways for recovery among racial/
ethnic minority populations.

UNIQUE BARRIERS TO 
PARTICIPATION IN MUTUAL 
HELP GROUPS
Several qualitative studies on the experiences 
of racial/ethnic minority individuals in 12-step 
groups/AA have concluded that these individuals 
may face unique barriers to full mutual help group 
participation and benefit. For example, Jilek-Aall 
suggested that AA can be off-putting to American 
Indians because attending AA may be equated 
with rejection of one’s Indian identity and culture; 
because AA’s worldview and practices (e.g., focus on 
confession-like speeches and Christian religiosity) 
are not consistent with those of American Indians; 
and because of miscommunication, barriers to 
trust, and discrimination by Whites.22,23 Venner and 
colleagues’ more recent, qualitative study likewise 
concluded that American Indians may avoid AA 
because they see it as “for White men,” because 
aspects of the program are not consistent with 
their beliefs and preferences, and because they feel 
scrutinized in AA.24 For some of the same reasons, 
others have argued that mainstream AA can be 
a poor fit for Black25-27 and Latinx28 people with 
substance use problems.

This literature broadly illuminates three distinct 
mechanisms that may create discomfort for racial/
ethnic minority individuals in the context of mutual 
help groups. Racial/ethnic minority individuals may 
(a) perceive that their people and culture are not 
well represented within a given mutual help group’s 
founding, history, membership, and/or leadership, 
generating concern and mistrust; (b) perceive that a 
given mutual help group’s philosophy, values, and 
practices run counter to those of their own culture; 
and (c) experience challenging, current social 
contexts within a given mutual help group, such as 
heightened scrutiny, prejudice, and discrimination. 
These barriers could influence racial/ethnic 
minority individuals to avoid meetings and/or to 
participate in circumscribed ways that limit the 
benefits of participation, such as avoiding talking, 
avoiding sensitive disclosures, and failing to seek a 

12-step sponsor. Although not a focus of the above 
studies, language barriers also could diminish or 
preclude participation for racial/ethnic minority 
groups, especially recent immigrants and those with 
low acculturation to U.S. society.

Counter to these arguments, some evidence 
suggests that such differences can be at least 
partially overcome. In principle, 12-step groups are 
open to adaptation,29,30 and they have proliferated 
(in sometimes adapted form) in many countries 
throughout the world, suggesting the potential for 
wide if not universal appeal.31 Furthermore, 12-step 
groups have been culturally adapted specifically 
for American Indian and Alaska Native,22,23,32,33 
Black,26,27 and Latinx28,34,35 populations. For 
American Indians and Alaska Natives, the 
Medicine Wheel and 12 Steps program blends 
Native American traditional teachings with the 12 
Steps of Alcoholics Anonymous to provide culture-
specific recovery assistance for Native Americans.32 
In this program, each step may be worded 
differently from its AA wording, and the steps are 
presented in a circle rather than as a straight-line 
listing to ensure cultural appropriateness. Also, this 
program states that being “in recovery” requires 
a further journey to wellness by going beyond 
“clean and sober,” by pursuing a journey of healing 
and balance—mentally, physically, emotionally, 
and spiritually. This highlights that racial/ethnic 
minority individuals may have distinct concepts 
of recovery that should (and can) be addressed in 
cultural adaption.

Nonetheless, appropriately adapted meetings may 
not be available and accessible to all racial/ethnic 
minority groups and subgroups. For example, Asian 
Americans may face especially serious barriers 
to 12-step participation given the prohibitions 
common to many Asian cultures against publicly 
acknowledging addiction36,37 and given the 
heterogeneous composition and small number of 
Asian Americans in the United States, which may 
inhibit the growth of culturally adapted meetings. 
Racial/ethnic minority individuals living outside 
of major metropolitan areas or ethnic enclaves also 
may be at a disadvantage, due to their restricted 
access to culturally adapted meetings;29 and recent 
immigrants and others low on acculturation may 
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struggle with cultural mismatch regardless of the 
availability of culturally adapted meetings, as 
adapted meetings in the United States still may fail 
to adequately reflect their cultures of origin.28 

GENERAL BARRIERS TO 
HELP SEEKING
Quantitative and qualitative studies also suggest 
that racial/ethnic minority groups face greater 
barriers to seeking help for SUD more generally, 
which likewise could influence mutual help 
group participation and benefits. Multiple studies 
conducted with U.S. national samples have 
reported lower rates of specialty SUD treatment 
utilization among Latinx (vs. White) individuals 
with SUD,38-44 with studies suggesting particularly 
limited utilization among foreign-born and 
Spanish-speaking Latinx subgroups.45-47 National 
studies in the United States also have reported 
disparities in specialty SUD treatment utilization 
among Asian Americans (vs. Whites)4,48 and lower 
SUD treatment retention among both Black and 
Latinx (vs. White) individuals.49,50 These studies 
provide compelling evidence of racial/ethnic 
disparities in treatment utilization and retention 
because they used nationally representative 
samples, restricted analysis to those with an SUD, 
and often controlled for problem severity.

A parallel evidence base has addressed general 
barriers to seeking help for an SUD, focusing mostly 
on Latinx and Black populations.42,47,51-55 Studies 
(most addressing multiple barriers simultaneously) 
have described increased barriers facing Latinx 
and Black populations in several categories, 
including logistic barriers (e.g., difficulties with 
finding treatment, paying/qualifying for treatment, 
obtaining transportation, handling family and 
work responsibilities), attitudinal barriers (e.g., lack 
of perceived treatment need, lack of perceived 
treatment effectiveness), social and legal barriers 
(e.g., lack of social support/pressure for treatment 
seeking, stigma, concerns about deportation, 
concerns about retaining child custody), and cultural 
barriers (e.g., lack of culturally adapted treatments, 

lack of racial/ethnic minority group representation 
among clients and staff).

Although parallel studies have not been 
conducted to explore barriers to mutual help 
group participation per se, many of the above 
barriers could plausibly affect mutual help group 
participation. Logistic barriers may be especially 
salient for recent immigrants and economically 
disadvantaged groups. For example, recent 
immigrants and impoverished members of racial/
ethnic minority groups may face particular 
challenges in locating appropriate meetings, 
obtaining transportation to meetings, and handling 
competing responsibilities. That said, impacts of 
certain logistic and legal barriers to help seeking 
in general terms may be somewhat mitigated 
when considering mutual help group participation 
specifically. This is because 12-step meetings 
are widely available (i.e., located in accessible 
community settings), free, and independent of 
governmental institutions.

A last point worthy of attention is that 
disparities in treatment utilization and retention 
among Latinx, Black, and Asian populations may 
themselves constitute barriers to mutual help 
group participation among affected groups because 
specialty treatment constitutes a major route to 
mutual help group involvement (and especially 12-
step involvement). Referral to meetings by treatment 
staff is perhaps the predominant route to 12-step 
participation, so those who do not attend (or attend 
less) treatment may be less likely to participate 
in 12-step groups. Toward this point, 32% of 
respondents to the 2014 AA Membership Survey 
reported direct referral from a treatment facility, 
and 59% reported receiving some treatment/
counseling related to their drinking before coming 
to AA; among the latter, 74% said this experience 
played an important part in directing them to AA.8 
Referral to 12-step by medical and mental health 
professionals is also common,8 which may similarly 
disadvantage Latinx and Black individuals because 
they are less likely than Whites to regularly access 
primary care and mental health care.56-59

The discussion above paints a complex picture 
of the potential for racial/ethnic disparities related 
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to mutual help groups. It suggests that, although any 
racial/ethnic minority individual could experience 
multiple barriers to mutual help group participation, 
mitigating factors may alter the impacts of these 
barriers. In lieu of study hypotheses, this review 
therefore offers two questions: 

1. What is the extent and nature of quantitative 
research on racial/ethnic disparities in mutual 
help group participation? 

2. Do existing studies suggest racial/ethnic 
disparities in mutual help group participation, 
and for whom? 
In addressing the second question, the review 

initially examines national studies and treatment/
community studies separately, given their 
differences in rigor and sampling strategies. 
However, in view of the limited evidence base, 
results from both study types are synthesized to 
formulate overarching conclusions.

METHODS
Approach and Search Strategy
The current review employed a narrative review 
strategy strengthened by incorporation of 
key aspects of systematic reviews, including 
systematic search procedures and study coding. 
To locate relevant publications, PubMed and 
PsycINFO were searched using the following 
search terms and combinations thereof: 
mutual help, self-help, mutual aid, Alcoholics 
Anonymous, Narcotics Anonymous, Cocaine 
Anonymous, Marijuana Anonymous, 12-step, 
twelve-step, SMART Recovery, LifeRing, Women 
for Sobriety, alcohol, substance, drug, Black, 
African American, Latino, Hispanic, Asian 
American, American Indian, Native American, 
Alaska Native, race, and ethnicity. Reference lists 
of relevant articles and related-citation links also 
were examined.

Focal Variables and Study Inclusion and 
Exclusion Criteria
This review examined associations between 
racial/ethnic self-identification (the independent 
variable) and mutual help participation (the 

outcome), defined as meeting attendance and/
or participation in key activities. The review 
included only original, quantitative articles 
describing the results of U.S. studies; published 
in English-language, peer-reviewed journals; and 
analyzing the presence or extent of mutual help 
participation across two or more specific racial/
ethnic groups with SUD treatment need—as 
indicated by the presence of an alcohol problem 
and/or drug use/a drug problem. The review 
included studies on both adults and adolescents, 
using no publication date restrictions. Studies 
were excluded from review if they (1) analyzed 
only one racial/ethnic group; (2) compared Whites 
to a combined sample of racial/ethnic minority 
groups; (3) omitted statistical tests of racial/ethnic 
differences in mutual help group participation 
or data sufficient for such tests; or (4) presented 
results for subsamples of racial/ethnic minority 
groups where data for the larger racial/ethnic 
populations were published elsewhere.

Analysis and Summary of Findings
Where statistical comparisons were not provided, 
this review’s lead author conducted bivariate 
comparisons (i.e., Pearson chi-square tests) 
using raw, published data. Study characteristics 
and relevant results were summarized in two 
descriptive tables. A third table was used to 
summarize the main results for each racial/ethnic 
subgroup separately. This table coded results 
for racial/ethnic comparisons across all mutual 
help participation outcomes for a given study, 
but relative only to a specific racial/ethnic group 
(e.g., coding results for Latinx-White comparisons 
on all study measures of mutual help group 
participation at all time points). Results were 
coded as null, mixed, entirely consistent with 
lower minority-group participation (a disparity), 
or entirely consistent with higher minority-group 
participation (a minority advantage); results 
were coded as “mixed” when they differed 
across outcomes, data sources, and/or subgroups 
(e.g., genders). Marginally significant results 
(i.e., .05 < p < .10) were coded as significant, not 
null, for this purpose.
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RESULTS

National, Epidemiological, Cross-
Sectional Studies
Table 1 presents the characteristics and key results 
of identified national epidemiological studies 
examining racial/ethnic differences in mutual help 
group participation; all were cross-sectional (N = 8 
studies).38-42,60-62 Data sources were the 1995–2010 
National Alcohol Survey (NAS) series, the 1991–
1992 National Longitudinal Alcohol Epidemiologic 
Survey (NLAES), the 2001–2002 and 2004–2005 
National Epidemiologic Surveys on Alcohol and 
Related Conditions (NESARC), and the 2001–2013 
NSDUH series, yielding six unique data sets. No 
studies addressed adults over the past decade. As 
shown in Table 1, key racial/ethnic subgroups were 
relatively large (all N  > 100), excepting those for 
Asian American/Native Hawaiian/Pacific Islander 
(N = 99) and Native Hawaiian/Pacific Islander 
(N = 68) groups. All but two studies targeted Latinx 
and/or Black populations, and only one targeted 
adolescents. All but two studies40,42 aggregated 
across nativity and gender when examining racial/
ethnic differences. However, all studies including 
Latinx respondents, excepting the NLAES, 
reported providing Spanish-language interviews, 
allowing participation of those not fluent in English. 
Half targeted those with AUD only, with the 
others targeting other drug use disorders also or 
exclusively. All eight studies analyzed AA/12-step 
or “self-help” attendance and were limited to a 
measure of any versus no attendance, most using 
a lifetime time frame. Five conducted multivariate 
analyses.

Results were quite mixed, with three studies 
providing at least some evidence of disparities 
(i.e., Cummings et al., 2011;39 Mancini et al., 2015;40 
Zemore et al., 201442); three showing at least some 
evidence of a minority advantage (i.e., Chartier 
et al., 2011;38 Perron et al., 2009;61 Wu et al., 
201662); and two reporting entirely null results 
(i.e., Schmidt et al., 2007;41 Kaskutas et al., 200860) 
for racial/ethnic differences in mutual help group 
participation. (See also Table 3.) 

Treatment and Community Studies 
Table 2 presents the characteristics and key 
results of identified treatment- and community-
based studies examining racial/ethnic differences 
in mutual help group participation (N = 11 
studies).29,63-72 Studies represent 10 unique data 
sources, many dated—especially for Latinx-White 
and Black-White comparisons. Seven of the 11 
reported total samples of less than 100 for key 
racial/ethnic subgroups. All but two studies targeted 
Latinx and/or Black populations exclusively, and all 
but one targeted adults. All 11 studies aggregated 
across nativity and gender groups for analysis, and 
no studies sampling Latinx respondents reported 
the use of Spanish-language interviews. Five 
targeted individuals seeking alcohol-related services 
(the remainder studying populations seeking SUD 
services), and all studied AA/12-step participation. 
Contrasting with the epidemiological studies, most 
(six) captured level of (vs. any/no) participation, 
at least in addition to any/no participation, and 
several examined activity participation as well as 
attendance at meetings. Most (eight) conducted 
only bivariate analyses or analyses controlling for 
treatment condition or time alone.

Results were again mixed, with three studies 
providing at least some evidence of disparities 
(i.e., Arroyo et al., 1998;65 Tonigan et al., 1998;66 
Tonigan, 200369); three showing at least some 
evidence of one or more minority advantages 
(i.e., Humphreys et al., 1991;63 Kingree et al., 1997;64 
Tonigan et al., 201372), one reporting countervailing 
results (i.e., Kaskutas et al., 199967), and four 
reporting entirely null results (i.e., Humphreys and 
Woods, 1993;29 Hillhouse and Fiorentine, 2001;68 
Goebert and Nishimura, 2011;70 Krentzman et al., 
201271). (See also Table 3.)

Overall Summary of Results 
Table 3 summarizes the findings of Tables 1 and 
2 separately for comparisons involving Latinx; 
Black; American Indian or Alaska Native; Asian 
American, Native Hawaiian, or Other Pacific 
Islander; and multiracial respondents. As noted in 
the Methods, this summary table simultaneously 
codes results for comparisons across all mutual 
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speakers), and incorporated multivariate analyses 
with some adjustment for potential confounds. Also 
in this set were 11 treatment/community studies, 
strengths of which included consideration of level 
of mutual help group participation, as well as any or 
none, and analysis of multiple outcomes (including 
participation over time). Almost all studies used 
strong measures of SUD treatment need (i.e., SUD/
AUD status), and rigorously conducted studies were 
included among both types.

Despite some strengths, the reviewed studies 
evidenced multiple design limitations, as follows.
• Studies were generally dated and not optimally 

designed to assess racial/ethnic differences, 
with many studies showing inadequate power. 
All but four studies analyzed data collected 
partially or entirely more than a decade ago. U.S. 
demographics are in constant flux—for example, 
recent years have witnessed rapid growth of racial/
ethnic minority populations and shifts in Latinx 
settlement patterns73,74—so older findings may 
not represent current conditions in the United 
States. Existing analyses also seemed to be 
largely secondary analyses, and most treatment/
community studies were underpowered for 
detecting differences in mutual help group 
participation across racial/ethnic groups. Even 
assuming bivariate analysis and a continuous 
outcome, tests require at least 99 participants per 
group to detect a small-to-medium effect size 
(Cohen’s d = .40) with adequate power (β = .80);75 
power is even more limited given multivariate 
analysis and a dichotomous outcome.

• Studies provided limited data on racial/ethnic 
minority groups other than Latinx and Black 
populations, and on important racial/ethnic 
subgroups including immigrants, women, 
and adolescents. Identified studies included just 
two or three studies each on American Indian 
or Alaska Native, Asian American, and Native 
Hawaiian and Other Pacific Islander populations. 
One study examined immigrants (Mancini et al., 
2015),40 one study examined women separately 
(Zemore et al., 2014),42 and two studies examined 
adolescents (Cummings et al., 2011;39 Krentzman 
et al., 201271). Yet, all of the studies focusing on 

help participation outcomes for a given study, but 
relative only to a specific racial/ethnic group. This 
table reveals a lack of strong support for broad 
racial/ethnic differences in mutual help group 
participation. Of 35 comparisons between specific 
racial/ethnic minority groups and Whites on 
measures of mutual help group participation in a 
given study, nearly half (N = 17) yielded null results; 
only six comparisons yielded unequivocal support 
for racial/ethnic disparities, whereas nine yielded 
mixed results and three yielded unequivocal support 
for a minority advantage in mutual help group 
participation.

Nonetheless, it may be possible that results 
signify disparities for particular Latinx subgroups, 
as no results indicated a Latinx-White minority 
advantage and four results indicated Latinx-White 
disparities. Also, two of the three results coded 
as “mixed” reveal some disparities: Mancini et 
al. (2015) reported disparities in lifetime 12-step 
attendance among immigrant (but not U.S.-born) 
Latinx adults with lifetime drug use in a national 
sample,40 and Tonigan et al. (1998) reported 
disparities in AA attendance at the 12-month 
follow-up exclusively among Latinx adults with 
AUD in Project MATCH (with Latinx-White 
differences being nonsignificant at prior follow-
ups).66 Black-White comparisons seem more 
consistent with null effects, with exceptions, as 
they yielded a range of results including many null 
results and several results suggesting a minority 
advantage. Data were very sparse for other racial/
ethnic groups, with no evidence of disparities 
emerging.

DISCUSSION
Question 1: Extent and Type of Research 
on Disparities
The present review identified 19 studies 
addressing racial/ethnic disparities in mutual 
help group participation among those with SUD 
treatment need. This set includes eight national, 
epidemiological, cross-sectional studies that were 
generally well powered, incorporated Spanish-
language interviews (allowing inclusion of Spanish 
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participation, though much of the effectiveness of 
12-step participation can be attributed to activity 
involvement, such as obtaining a sponsor.79 

• Studies relied quite heavily on bivariate 
analyses, and they neglected potential 
confounds. Even where multivariate analyses 
were conducted, very few controlled for 
differences in SUD severity. Neglect of SUD 
severity is particularly concerning: Where SUD 
severity is not controlled, any findings may be 
distorted by an association between race/ethnicity 
and problem severity, as higher SUD severity has 
been consistently associated with greater 12-
step participation80 83 (and indeed implies greater 
treatment need). These limitations should be 
addressed in future research.

Question 2: Findings for Racial/
Ethnic Disparities
As a whole, studies did not provide strong evidence 
of racial/ethnic disparities for any racial/ethnic 
group. Still, six studies revealed some evidence 
of Latinx-White disparities in mutual help group 
participation, including national, epidemiological 
studies using NSDUH, NESARC, and NAS 
data (Cummings et al., 2011;39 Mancini et al., 
2015;40 Zemore et al., 201442) and treatment/
community studies analyzing data from a New 
Mexico outpatient SUD treatment program and 
Project MATCH (Arroyo et al., 1998;65 Tonigan 
et al., 1998;66 Tonigan et al., 200369). Results of a 
NESARC analysis by Mancini et al. (2015) are 
particularly notable, showing a sizeable disparity 
among Latinx immigrants (vs. Whites) reporting 
drug use across bivariate and multivariate 
analyses; analyses revealed significantly lower 
odds of lifetime 12-step attendance among Latinx 
immigrants vs. Whites (multivariate OR = 0.39).40 
Results call for cautious interpretation because, 
in addition to targeting any/no participation, 
analyses considered all those with any drug 
use and did not control for drug use severity. 
Still, similar results emerged in a within-group 
(noncomparative) study of Latinx respondents 
with lifetime AUD interviewed for the 2000–2010 
NAS,60 which reported significantly greater lifetime 

immigrants, women, and adolescents reported 
disparities, underlining the importance of 
studying these populations.

• Regardless of racial/ethnic group focus, 
treatment/community studies sampled a 
restricted range of populations, further 
limiting generalizability. Although most 
national studies provided Spanish-language 
interviews, none of the treatment/community 
studies did so. Hence, these studies presumably 
excluded all those not fluent in English, who 
differ widely from English speakers on substance 
use and help-seeking patterns.58-60,76 Treatment/
community studies also focused on a small 
set of predominantly urban samples. This is 
an important limitation because, as discussed, 
geography may moderate racial/ethnic disparities 
in mutual help group participation and benefits, 
with those living outside of ethnic enclaves likely 
to show increased disparities.

• Studies focused predominantly on respondents 
with AUD, and all studies examined AA/ 
12-step participation or global “self-help” 
participation. Very few studies focused on 
populations with a drug use disorder (DUD), 
and none examined 12-step alternatives such as 
SMART Recovery, a rapidly growing recovery 
resource. Consequently, findings cannot be 
confidently generalized to populations with 
DUD—comprising large proportions of those 
with SUD treatment need77,78—or to 12-step 
alternatives.

Studies also showed limitations associated with 
their measures and analysis.
• Studies often relied on crude, dichotomous 

measures of 12-step participation (especially 
in national samples). Most problematic, national 
studies relied completely on any/no (usually 
lifetime) measures of mutual help participation. 
Although power considerations may preclude 
use of more detailed measures, this means 
that national data cannot speak to potential 
disparities in involvement patterns, such as a 
tendency for Latinx people to discontinue 12-
step involvement more frequently than Whites. 
Most studies also neglected to measure activity 
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SUD treatment and treatment in medical settings.39 
Cummings et al. speculated that these disparities 
may be explained by lack of SUD services in Latinx 
and Black neighborhoods; low acculturation among 
Latinx adolescents; and racial/ethnic differences in 
stigma, attitudes, and cultural beliefs concerning 
behavioral health problems and treatment.39 It is 
also possible that there are detrimental, cumulative 
effects of being both young and belonging to a 
racial/ethnic minority group, such as intensified 
stigma and difficulties with “fitting in” in treatment 
and mutual help group settings.

Otherwise, findings for Latinx-White disparities 
in the general population and among treatment/
community samples were quite mixed. Existing 
data are not sufficient to confidently establish those 
factors driving variation in results across studies, 
but variation across national epidemiological studies 
may at least partially reflect differences in how 
studies obtained respondents from racial/ethnic 
minority groups. For example, at the time data 
relevant to this review were collected, the NSDUH 
did not oversample racial/ethnic minority groups; 
the NESARC oversampled racial/ethnic minority 
groups, although information on oversampling 
methods could not be located; and the NAS targeted 
high-minority-density areas. The NAS approach 
apparently yielded the strongest representation 
of Latinx respondents low on acculturation, with 
45% of Latinx respondents interviewed in Spanish 
across the pooled 1995–2005 NAS60 (vs. 16% in the 
2001–2002 NESARC86 and a weighted 23% in the 
2001–2013 NSDUH87). If disparities are strongest for 
Latinx populations low on acculturation, as seems 
evident, this may explain why Zemore et al. (2014) 
reported Latinx-White disparities for both men and 
women,42 and other national studies did not.

Meanwhile, respondents’ geographic context—
and specifically, access to racial/ethnic minority–
inclusive and culturally adapted meetings in the 
community—may have contributed to variation 
in results for the treatment/community studies. 
Humphreys and Woods (1993) have argued that 
geography and race/ethnicity interact to affect 
mutual help group participation, and specifically 
that people with SUD may prefer to attend meetings 

12-step attendance among those interviewed 
in English vs. Spanish (multivariate OR = 3.20) 
despite comprehensively controlling for severity. 
As this review’s Introduction suggests, multiple 
studies58-60 likewise have found diminished 
use of specialty treatment (and AUD services 
broadly) among Latinx immigrants and those 
speaking predominantly Spanish. In general, 
Latinx immigrants may tend to use fewer services, 
including mutual help groups, and/or prefer services 
not fully captured in the literature, such as services 
in their countries of origin and/or nontraditional 
services in the United States. For example, 
literature has documented some use among Latinx 
populations of anexos, which are community-based 
recovery homes that draw on AA principles and 
provide care to primarily male Latinx migrants and 
immigrants.84,85 Regardless, these disparities raise 
questions as to whether existing recovery-related 
services are sufficient to support recovery for 
Latinx populations.

Also notable, studies reported substantial Latinx-
White disparities in analyses targeting women 
(Zemore et al., 2014)42 and adolescents (Cummings 
et al., 2011),39 again across bivariate and multivariate 
analyses. These studies are notable because they 
analyzed large, national data sets and employed 
multivariate analyses. Moreover, the pattern of 
effects in each was similar across multiple outcomes, 
and results were not undermined by findings for 
null or contrary results in other studies. Using NAS 
data, Zemore et al. (2014) reported significantly 
lower odds of lifetime 12-step attendance among 
Latinx versus White women with lifetime AUD 
(multivariate OR, Model 3 = 0.30).42 Findings also 
revealed large disparities in 12-step attendance 
among Latinx versus White men and Black versus 
White women, along with the same pattern of 
disparities for specialty treatment, perhaps implying 
general obstacles to help seeking among all Latinx 
individuals and Black women. Using NSDUH 
data, Cummings et al. (2011) reported substantially 
lower rates of 12-step attendance among both 
Latinx and Black (vs. White) adolescents, again 
in both bivariate and multivariate models; they 
also found the same pattern of disparities for any 
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differences may reflect chance, geographic factors, 
and sample characteristics (e.g., proportion with 
DUD, as those with DUD may be more likely 
than those with AUD to experience coercion). 
Findings from the few studies of American Indian, 
Alaska Native, Asian American, Native Hawaiian, 
and Other Pacific Islander populations provided 
no indication of disparities, but the sparse data 
preclude strong conclusions.

Future Research Needs and 
Clinical Implications
The sparse and inconsistent evidence base 
described above highlights a need for additional 
research on racial/ethnic disparities in mutual 
help group participation. In particular, current 
epidemiological studies are needed to better 
investigate potential disparities, ideally using 
sophisticated measures of mutual help involvement 
and accounting for potential differences in clinical 
severity. NSDUH data would be especially well 
suited for examination of current disparities in rates 
of mutual help group participation. Well-powered 
treatment/community studies are also important to 
address the potential for racial/ethnic disparities in 
mutual help group involvement patterns over time, 
including involvement in key activities such as 
sponsoring relationships. Both epidemiological and 
treatment/community studies should pay particular 
heed to individual and contextual factors—such 
as gender, age, acculturation level, and access 
to minority-inclusive and culturally tailored 
meetings—that may affect participation in mutual 
help groups. Meanwhile, qualitative studies would 
be useful to capture the self-perceived needs and 
barriers of racial/ethnic minorities regarding mutual 
help groups. Studies might focus particularly on 
Latinx, American Indian, Alaska Native, Asian 
American, Native Hawaiian, and other Pacific 
Islander populations as well as racial/ethnic 
minority immigrants, women, and adolescents.

Studies also might address a wider range of 
mutual help groups as recovery resources for racial/
ethnic minority individuals, such as SMART 
Recovery. SMART is the largest known alternative 
to 12-step groups with more than 2,200 meetings 
in the United States. SMART’s philosophical 

in areas where their own race/ethnicity is well 
represented.29 In fact, their study of treatment 
seekers with SUD found that Black participants were 
more likely to attend a mutual-help group if they 
resided in a predominantly Black area; similarly, 
White participants were more likely to attend a 
mutual help group if they resided in a predominantly 
White area. Accordingly, the inconsistent results for 
treatment/community studies may reflect differences 
in the samples’ access to minority-inclusive and 
culturally adapted meetings. This seems a plausible 
explanation for the null findings reported for Latinx-
White differences in mutual help group participation 
in the diverse Los Angeles metropolitan area 
(i.e., Hillhouse & Fiorentine, 2001),68 versus other 
studies reporting Latinx-White disparities with 
samples drawn from less metropolitan areas (i.e., the 
Arroyo65 and Tonigan66,69 studies). Future studies of 
racial/ethnic disparities that explicitly consider the 
acculturation status of respondents and access to 
minority-inclusive and culturally tailored meetings 
will be needed to better evaluate these possibilities.

Regarding Black populations, studies produced 
little evidence for disparities in mutual help group 
participation, and several studies reported evidence 
of greater mutual help group participation among 
Blacks than Whites (i.e., Perron et al., 2009;61 
Humphreys et al., 1991;63 Kingree et al., 1997;64 
Kaskutas et al., 199967). (Exceptions are the 
notable studies targeting women and adolescents 
described above.) Several factors could explain 
the relatively strong participation rates among 
Black people with SUD treatment need overall. As 
noted above, studies generally did not control for 
SUD severity, so they may have missed disparities 
that would arise when accounting for intensity of 
treatment need. Another possibility is that prevalent 
religiosity/spirituality among Black populations88,89 
may make 12-step groups particularly appealing, 
counteracting any obstacles to participation. Other 
explanatory factors may include the higher rate of 
SUD treatment coercion among Black versus White 
populations,90 which can include coercion to 12-step 
group participation, and differences in program 
emphasis on 12-step principles and participation 
within programs serving predominantly Blacks 
vs. Whites.29 The mixed findings for Black-White 
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meetings), which may be particularly important for 
those who underutilize specialty treatment and/or 
experience the heaviest burden of problems.

Limitations of This Review
The current review may have omitted relevant 
studies because inclusion criteria were limited 
to published studies indexed in PubMed and 
PsycINFO. The review’s search strategy assumed 
that the vast majority of relevant studies would be 
indexed in these databases, but other databases 
may have yielded additional articles. Further, to 
be expeditious, this review drew upon, but did not 
fully adopt, guidelines from the PRISMA Group 
(Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses).96 Future reviews may benefit 
from more formalized review procedures. Last, 
because the review was limited to U.S. studies, 
results cannot be generalized to other countries. (For 
international studies of AA, see Makela, 1996.97)

FINAL CONCLUSIONS
Mutual help groups are a foundational and an 
effective component of the SUD treatment system 
in the United States, so it is critical to understand 
whether they are as appealing and effective for 
racial/ethnic minority groups as they are for 
Whites. Further, there are reasons to believe that 
racial/ethnic minorities (and especially immigrants) 
experience elevated barriers to participation in such 
groups, including barriers to mutual help group 
participation specifically and help seeking generally. 
Nonetheless, this comprehensive review found 
existing data to be insufficient to fully evaluate 
racial/ethnic disparities in mutual help group 
participation. Findings provided very tentative 
evidence for Latinx-White disparities, particularly 
among certain subgroups (i.e., immigrants, women, 
adolescents), as well as for disparities among 
Black women and adolescents. However, identified 
studies showed numerous limitations. Conclusions 
emphasize the need for additional research 
addressing the limitations of existing studies and 
targeting new and understudied questions, such as 
widening the lens to examine neglected mutual help 
group options and modes of participation.

focus on empowerment (vs. surrender) may be 
especially appealing and appropriate for racial/
ethnic minority individuals, who are likely to 
face disenfranchisement by the majority culture. 
Similarly, research is needed to examine the use of 
online mutual help meetings and resources among 
racial/ethnic minority groups. Many mutual help 
options, including 12-step groups, have online 
meetings and forums,17,91 and aspects of these 
resources (e.g., their greater anonymity and ease 
of access) may be particularly appealing to racial/
ethnic minority individuals. Importantly, online 
meetings have the potential for substantial cultural 
tailoring because they are geographically unlimited: 
A given meeting might be tailored to a very specific 
subgroup and draw attendees from around the 
globe. Online recovery resources have become an 
especially salient target for research in recent times 
because they offer ongoing, peer-based support 
during periods of social distancing.

Finally, studies are needed to address racial/
ethnic disparities in the relationship between 
mutual help group participation and benefits. Few 
studies have addressed whether mutual help group 
participation is equally beneficial for racial/ethnic 
minority groups, with existing studies relying on a 
limited set of data sources.65,69,72,92,93 A key question 
is whether Spanish-language 12-step groups 
are effective among Spanish-speaking Latinx 
individuals, as 12-step participation may be a more 
accessible form of treatment than specialty care for 
disadvantaged Latinx populations, with Spanish 
meetings available in many urban centers (though 
the extent of foreign-language meetings in the 
United States has not been well documented).94,95 

Broadly, it would be valuable to address the 
effectiveness of all prevalent mutual help group 
options and participation modes (i.e., in-person, 
online) for sustaining recovery among racial/ethnic 
minority individuals.

Together, the directions discussed above have 
the potential to advance the field not only by 
better describing existing disparities, but also by 
improving referral practices and interventions. 
Ultimately, studies might support the development 
and dissemination of new mutual help resources for 
racial/ethnic minority groups (e.g., culturally adapted 
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Because recovery is an ongoing process, conducting research on the recovery process 
presents multiple challenges. The process can play out over many years, but change also can 
occur quickly. Although researchers are keenly interested in the precursors of these sudden 
changes, a researcher is unlikely to be present at critical moments; however, technology 
offers new options not available in prior years. Recovery research at this point, however, 
must be pursued largely through observational methods. Experiments involving aspects of 
recovery can and should be done, but observation is an essential part of recovery research. 
Hence, this paper focuses on technologies for conducting and analyzing observational 
studies. The author briefly reviews methods for gathering intensive longitudinal data and 
discusses how recovery researchers can take advantage of existing technology to delve 
more deeply into the complex processes associated with recovery and relapse. The future 
of recovery research, however, will require examining new ways of investigating recovery 
phenomena, including a new option for gathering data based on decision theory. Taking 
maximum advantage of existing and new technology for recovery research will require 
increasing collaboration between recovery researchers and quantitative scientists. 

KEY WORDS: longitudinal; time-varying predictor; Bayesian decision making; behavior; 
alcohol 

Alcohol Res. 2021;41(1):02 ● https://doi.org/10.35946/arcr.v41.1.02

Published: 4 February 2021

INTRODUCTION

Recovery is an ongoing process. It is ongoing 
both because the risk for relapse is lifelong and 
because renewed recovery is always possible no 
matter how long the relapse. The ongoing nature 
of recovery presents multiple research challenges. 
Because the process of recovery can play out over 
decades, longitudinal research—although often 

difficult to conduct—is essential. But even though 
the process is long, change can occur quickly.1 
Although researchers are keenly interested in the 
precursors of these sudden changes, a researcher 
is unlikely to be present at critical moments; 
however, technology offers new options not 
available in prior years. 

https://doi.org/10.35946/arcr.v41.1.02
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At this point in its scientific development, 
recovery research must be pursued largely 
through observational methods. One cannot 
assign research participants either to recover or 
to relapse at the whim of random assignment. 
Experiments involving aspects of recovery can 
and should be done, but at the current very basic 
stage of knowledge, observation is an essential part 
of recovery research. Hence, this paper focuses 
on technologies for conducting and analyzing 
observational studies. Some of these methods are 
familiar to addictions researchers; others, although 
used in other behavioral research, are not yet widely 
used in addictions. The processes that underlie 
recovery vs. relapse are exceptionally complex, 
which will compel us to embrace new ways to study 
the inner workings of these processes.

The body of the paper has three parts: (1) an 
overview of current technologies for gathering data 
on the process of recovery; (2) a review of analytical 
methods, including some that so far are underused; 
and (3) a reflection on how to move past our current 
approach to designing and analyzing longitudinal 
studies toward more quantitative, dynamic 
approaches. This paper does not attempt to provide 
an in-depth review of any of these methods, but to 
set the stage for a discussion of ways in which the 
field could develop beyond current practices. 

TECHNOLOGIES FOR 
GATHERING INTENSIVE 
LONGITUDINAL DATA
In many studies, longitudinal data have been 
gathered by interviews conducted at fixed intervals 
such as every 3 months, every 6 months, or once 
a year.2,3 Although this research strategy has led 
to some important recovery-related findings,4-6 its 
key limitation from the point of view of recovery 
research is that the use of cross-sectional data at 
fixed intervals risks not having adequate data on key 
moments of change, and it can be more challenging 
to characterize short-term fluctuations that may be 
critical in the course of recovery. For example, a 
client may have good support systems and be well 
capable of coping with anticipated challenges. But 
it is unlikely that support system availability is 

constant, and factors such as tiredness and stress 
may reduce the client’s ability to cope adequately 
with an unexpected challenge. Thus, variability over 
time in mediators—so far understudied—may be an 
important factor in recovery research. 

Calendar Recall
One way to attempt to deal with the limitations of 
interviews done at fixed intervals is to have study 
participants recall more fine-grained longitudinal 
data to fill in the gaps between interviews. These 
methods go by the generic name of calendar recall. 
In addictions, the most well-known of these is 
the Timeline Follow-Back interview for recalling 
alcohol consumption—and subsequently adapted 
for drug use—and other variables.7-9 However, 
these methods have been invented, apparently 
independently, in other fields of research including 
psychiatric symptomatology, notably the psychiatric 
status rating system developed by Keller and 
colleagues for Axis I disorders,10,11 and later adapted 
for personality disorders.12 Although the calendar 
recall method has recall and reliability limitations,13 
and probably requires sound training and monitoring 
of interviewers to be fully successful,14 the 
popularity of the method across multiple studies 
and disciplines indicates that it continues to meet 
research needs.

Ecological Momentary Assessment
Ecological Momentary Assessment (EMA) has 
mushroomed in popularity since first described 
for behavioral health audiences by Stone and 
Shiffman in 1994.15 A review of EMA methods 
is beyond the scope of this paper, except insofar 
as their implications for recovery research. In 
theory, EMA and related techniques offer clear 
advantages for recovery research in that data can 
be gathered during the course of participants’ 
daily lives, inexpensively, and close in time to the 
behaviors being assessed. Also, there are many 
options to tailor timing, prompts, and content. 
However, the theoretical advantages of EMA for 
recovery research are not always easy to achieve 
in practice, in particular for populations who 
may engage in illegal activities.16 The presumed 
benefits in terms of ecological validity may be 
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undermined by issues such as weak compliance,17 
reactivity from repeated measurements, and other 
methodological and statistical issues; see Ram et al. 
for an extensive discussion of threats to validity.18 
And, considering the long-term nature of recovery, 
the representativeness of those study participants 
who are willing and able to continue engagement 
with an EMA protocol for an extended period is an 
additional issue. This is not to say that EMA studies 
should not be conducted with persons in recovery; as 
noted above, other intensive longitudinal assessment 
procedures have different but also serious 
limitations. Combining multiple methods may be 
useful. For example, because missed EMA reports 
raise the possibility of biased reporting, retrospective 
interviewing or specially programmed EMA probes 
could provide clues as to what is happening. 

Although standard smartphones cannot 
assess blood alcohol or drug concentration, 
investigators have been working for many years on 
wearable technologies for assessing blood alcohol 
concentration,19 and some are now seeking to 
develop wearable sensors for at least some classes 
of drugs.20 However, these sensors continue to 
have technical issues that limit their accuracy, 
applicability, and/or device lifetime.21 In any 
case, the usefulness of wearable technologies for 
longitudinal research may be limited, as is the case 
with EMA, by issues such as selective compliance 
and the willingness of participants to wear them 
for long periods of time. The devices are likely to 
be most useful in short-term studies, and only after 
further technical development. 

DATA ANALYSIS 
FOR INTENSIVE 
LONGITUDINAL DATA
Hierarchical Linear or Generalized 
Linear Modeling
Hierarchical modeling is used in situations where 
observations are clustered or nested; for example, 
researchers may wish to predict a drinking 
outcome at multiple points within a follow-up 
using measures of the frequency and/or quality of 
Alcoholics Anonymous participation preceding 

the outcome measurements. Hierarchical modeling 
is widely used in addictions research and is 
well established both for studying treatment 
outcome2,3 and for studying mediation of the 
effects of Alcoholics Anonymous.22,23 For the 
present purposes, the analysis will focus on the 
situation where time points are nested within 
participants. For naturalistic research on recovery 
where data are not necessarily gathered at fixed 
intervals, however, unlocking the full potential 
of hierarchical modeling requires a somewhat 
different approach than that used in treatment 
outcome studies. The ability of hierarchical 
modeling to accommodate time-varying predictor 
variables (often called time-varying covariates) 
can be helpful for studying how processes evolve 
over time.24(ch6) Hierarchical modeling, often in the 
context of structural equation modeling, has often 
been used in studies of mediation.22,23,25 In these 
studies, however, assessments were usually done 
at fixed intervals, months apart. The rise of EMA 
studies and other intensive longitudinal studies, 
however, presents both new challenges and new 
opportunities to apply hierarchical methods. In 
particular, the number of repeated measurements 
can be much larger, and both missing data and 
designed irregular spacing of assessments make 
it difficult to apply the methods that have been 
successful in fixed-interval studies. However, 
hierarchical linear or generalized linear models 
can be used in ways that do not necessarily require 
predictors to be measured at fixed intervals. When 
missing values or irregular measurements are 
present, some investigators use the most recent, or 
most recent within a fixed window, measurement 
of the predictor value. This approach assumes that 
every predictor observation within the specified 
window is approximately equally strong in 
predicting the outcome, an assumption that, in at 
least some studies, can and should be tested. 

Event History Analysis
One factor that separates recovery research from 
outcome research is the focus of recovery research 
on the history of individuals. That history frequently 
involves major events, both negative and positive.1,26 
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Event history analysis historically has been largely 
about studying the predictors of one-time events 
such as death. Although there is a long history 
of using event history analysis in addiction,27 
and many applications since,28,29 there are ways 
of extending event history models that can be 
advantageous for recovery researchers. Advances in 
event history modeling include hierarchical models 
for repeated events that can be useful in studying 
the linked processes of relapse and recovery. Like 
hierarchical linear modeling methods for continuous 
dependent variables, event history models can 
include time-varying predictor variables, which 
is especially useful for studying questions such as 
how the characteristics of a prior relapse affect a 
subsequent relapse. Studies linking onset, relapse, 
and recovery have appeared in the addictions 
literature,30 but useful examples also appear in the 
psychiatric research literature.31-34 

Graphical Methods
In thinking about the role of key events in recovery, 
scientists are naturally interested in predicting 
such events. However, researchers also appreciate 
that both the precursors and the consequences of a 
major event can be complex and may play out over 
extended periods of time. Thus, one mission of 
recovery researchers is to describe quantitatively 
the overall course of behavior before and after a 
key event. For example, if depression helps lead to 
some relapses, does relapse occur after a sudden 
spike in depression, or only after a lengthy run-
up? Event-locked averaging is a tool to examine 
such questions. Most graphs of time series data 
in behavioral science use a static series of time 
points such as baseline to month 3, month 3 to 
month 6, and so on. Although such graphs are 
useful for studying treatment outcome, it is more 
informative for the study of the precursors and 
sequelae of events to graph key variables relative 
to the time of an event of interest. For example, in 
a study of the relative course of body dysmorphic 
disorder (BDD) versus other Axis I disorders, the 
investigators examined how the severity of BDD 
varied before and after a participant remitted (at 
least 8 consecutive weeks with few or no symptoms) 

from major depressive disorder (MDD), and vice 
versa.31 This was a naturalistic follow-up study of 
200 participants who entered the study qualifying 
for BDD based on criteria in the fourth edition of 
the American Psychiatric Association’s Diagnostic 
and Statistical Manual of Mental Disorders 
(DSM-IV). These participants were interviewed 
annually, and their clinical status was recorded on 
a weekly basis by using psychiatric status (clinical 
severity) categorical ratings; for information on the 
rating methodology, see Warshaw et al.10 and Keller 
et al.11 In the BDD study, BDD and MDD were 
each found to be significantly temporally related to 
one another.31 To better understand the relationship 
between the two disorders, event-locked graphs 
were created. Panel A of Figure 1 suggests that a 
substantial proportion of study participants who 
achieved full or partial remission from BDD and 
who had sufficient data to be included in the graph 
showed dramatic improvement in MDD symptoms 
close in time to their full or partial remission from 
BDD, up to and including full remission from 
MDD symptoms.31 Also, further MDD symptom 
recovery continued for some participants several 
weeks after BDD remission. (Too few participants 
achieved a full remission from BDD to allow a 
useful analysis of that group alone.) Panel B of 
Figure 1 shows the course of BDD symptom ratings 
for the 39 participants who achieved full remission 
from MDD. Although there was improvement in 
BDD symptomatology relative to MDD remission, 
the majority of participants continued to have 
high levels of BDD severity; after 12 weeks, only 
about 20% were at a psychiatric status rating of 2 
or below, indicating few or no symptoms. These 
graphs tell us that the relationship between BDD 
and MDD is not symmetric; many with MDD 
recover fully whereas few with BDD do so, and the 
time course of change before and after the major 
event also differs. Although these diagrams are 
descriptive and must be interpreted with caution, 
they reveal important aspects of the time course 
of clinical processes around key events such as 
remission or relapse.

For making inferences about change in 
continuous or categorical outcomes before versus 
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after an event, the method of choice is often 
interrupted time series analysis.35 In this type of 
analysis, it is possible to test for the presence of 
changes in the intercept and slope of a regression 

relating time to the outcome of interest. Caution 
must be taken, however, because the analysis must 
consider trends that may have existed well before 
the event of interest.35 

Figure 1 MDD PSRs over time among individuals with partial or full remission of BDD (N = 23) (panel A) and BDD 
PSRs over time among individuals with full remission of MDD (N = 39) (panel B). Note: BDD, DSM-IV body 
dysmorphic disorder; MDD, major depressive disorder; PSR, psychiatric status rating (psychiatric severity 
rating), recorded weekly, higher scores reflecting more severity, from PSR = 1, no symptoms, to PSR = 6 
qualifies for full DSM-IV diagnosis. Source: Based on a figure from Phillips and Stout.31
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FUTURE DIRECTIONS 
Based on the summaries above, it is evident that 
there is room for recovery researchers to take 
more advantage of existing data capture and 
data analysis technologies. However, ways of 
advancing the state of the art of recovery research 
also should be considered. There are two areas 
where further development is both needed and 
feasible: (1) examining the time scale of behavior 
change and the interplay of recovery-related 
variables, and (2) exploring the potential for new 
ways of monitoring behavior over long intervals, 
maximizing information capture while limiting 
participant burden.

Studying the Dynamics of Behavior
Although researchers have begun to study 
mediators of the effect of treatment and 
mutual help on outcome, scant knowledge of 
how proposed mediators change over time 
unfortunately makes it difficult to design studies 
effectively. For example, if a popular mediator 
such as self-efficacy is measured 6 months after 
treatment and no effect has been found, would an 
effect have been found if the measurement had 
been taken at 2 months? In terms of analyzing 
data from an EMA study, some data on a predictor 
may be available from a few minutes to some days 
before an event of interest. How do researchers 
decide which of these data are “too old” to use 
in testing the predictor? Consider a related issue. 
When a predictor or a mediator assessed weeks 
or months before the outcome of interest is used, 
the implicit assumption is that the measured 
value of the mediator is relatively static, or that 
the mediator may decay after the measurement, 
but not before causing other changes that in turn 
affect outcome. 

Although it is useful to do horse race 
comparisons of mediators,36 researchers must 
remain aware that these are static snapshot 
comparisons, and the importance of specific 
mediators may shift from within treatment to 
months later. Thus, researchers need to consider 
that behaviors, including many favorite mediators, 
may change over a range of time scales. For 

example, a mediator such as social support may 
build up during treatment and may fluctuate 
modestly as the recovering person loses old 
relationships and adds new ones; however, there 
also can be sudden major changes triggered 
either by the recovering person or others. Of 
course, in addition to studying the time scale of 
behavior changes, research is needed to study what 
variables affect the time course of mediators.

A direct way to address the need to study the 
time scale and predictors of change in the mediators 
of long-term outcome is to conduct a multivariate 
time series study. This would entail gathering 
naturalistic intensive longitudinal data (not just at 
two or three time points) on mediators as well as 
variables, such as affect and life events, that may 
influence the course of the mediators. As noted 
above, these studies are challenging, but they have 
been done successfully. At this stage of research, it 
is difficult to propose hypotheses about the relative 
time course of these variables, or about cross-time 
associations between them, so descriptive analyses 
may need to be employed initially.

Making Research More Dynamic
Although branching logic and scheduled or 
random prompts are now common in EMA 
studies, they leave some problems unsolved. For 
example, to minimize subject burden and to be 
compliant with research ethics, studies allow 
participants to refuse to respond to prompts. 
Because access to participants is valuable, 
longitudinal studies should be designed to 
prioritize gathering information that is most 
critical to study goals, whether because of its 
content or because it becomes stale after a period. 
Writing branching logic to do this would be 
exceptionally difficult because of the number of 
combinations of circumstances that would need to 
be anticipated.

Decision theory offers one way to address such 
challenges. The most well-known approaches to 
optimal decision-making37 start with a simple 
premise: If two alternative actions are being 
considered, A1 and A2, choose the one that 
optimizes expected utility. Mathematically, choose 
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A1 if E(U(A1)) > E(U(A2)), choose randomly if 
E(U(A1)) = E(U(A2)), and choose A2 otherwise. 
Although the mathematics may seem complex, 
researchers make complex choices all the time that 
implicitly require such calculations. For example, 
interviewers frequently encounter participants 
in follow-up studies who are difficult to engage 
and/or who have very limited time available for 
research interviews. To cope with these situations, 
investigators often give their interviewers 
instructions such as: “Do whatever you can 
to get instruments A and B, get C if possible, 
and finally D and E if there is an opportunity.” 
Mathematically, those instructions translate as: 
“U(A) and U(B) strongly dominate U(C), which 
in turn dominates U(D) and U(E), which are 
approximately equal.” 

Decision support methods exist to support 
clinical investigators in estimating utility values of 
adequate quality to guide an automated process.38 
The goal of that process would be to provide 
the necessary data to allow an EMA program to 
choose items in an order that reflects research 
priorities, much as human interviewers under 
pressure prioritize data to capture. A simulation 
study provides a simple proof of concept for this 
approach.39 It should be noted that this kind of tool 
for adaptive monitoring of research participants 
also could have treatment applications. The fact 
that addiction is a chronic, relapsing disorder calls 
out for efficient, low-cost methods for keeping 
in touch with clients over long periods of time 
without requiring substantial human labor.

CONCLUSION
Useful technologies are available to recovery 
researchers to conduct complex studies of 
behavioral patterns and to extract increasingly 
useful information from these studies. It is 
hoped that research can find ways to build and 
strengthen collaborations between recovery 
investigators and quantitative scientists, both to 
take better advantage of existing technologies 
and to collaborate on developing new tools for 
further discoveries. 
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Continuing care is widely believed to be an important component of effective treatment 
for substance use disorder, particularly for those individuals with greater problem severity. 
The purpose of this review was to examine the research literature on continuing care for 
alcohol and drug use disorders, including studies that addressed efficacy, moderators, 
mechanisms of action, and economic impact. This narrative review first considered findings 
from prior reviews (published through 2014), followed by a more detailed examination of 
studies published more recently. The review found that research has generally supported 
the efficacy of continuing care for both adolescents and adults, but the picture is complex. 
Reviews find relatively small effects when results from individual studies are combined. 
However, continuing care of longer duration that includes more active efforts to keep patients 
engaged may produce more consistently positive results. Moreover, patients at higher risk for 
relapse may benefit to a greater degree from continuing care. Several newer approaches for 
the provision of continuing care show promise. These include incentives for abstinence and 
automated mobile health interventions to augment more conventional counselor-delivered 
interventions. Primary care can be used to provide medications for opioid and alcohol use 
disorders over extended periods, although more research is needed to determine the optimal 
mix of behavioral treatments and other psychosocial services in this setting. Regardless of 
the intervention selected for use, the status of most patients will change and evolve over 
time, and interventions need to include provisions to assess patients on a regular basis and 
to change or adapt treatment when warranted. 
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As the substance use disorder (SUD) treatment 
system has evolved, the term “continuing care” 
has come to have two meanings.1-4 As originally 
conceptualized, continuing care was a period 
of lower-intensity treatment following a more 
intensive initial period, such as residential care or 
an intensive outpatient program (IOP).2,4 As such, 
continuing care was synonymous with “aftercare” 
or “stepdown care.” In this model, the goals of 
continuing care were to solidify and sustain the 
gains made in the initial phase of treatment, to 
establish abstinence if it was not already achieved, 
and to prevent subsequent relapses from worsening 
to the point that further acute treatment was 
necessary. In addition, disease management 
models of SUD treatment, sometimes delivered 
via primary care or via regular checkups, have 
attempted to improve outcomes by managing 
patients over extended periods. These models also 
can be seen as continuing care approaches.1,3 

Due to the recognition that substance use 
disorder can be a chronic, long-term disorder, there 
has been an increase in research on how to improve 
the effectiveness of continuing care. The purpose 
of this review is to provide an update on the latest 
research on SUD continuing care, including 
newer approaches such as incentives, primary 
care–based clinical management, measurement-
based care, adaptive treatment models, and mobile 
health components. The review begins with a brief 
summary of prior reviews (published through 
2014) of SUD continuing care research. First, 
however, this review presents a conceptual model 
of continuing care and its principal goals with 
regard to the promotion of extended recovery.

CONCEPTUAL MODEL
A return to substance use following a period 
of abstinence involves a number of distal and 
proximal factors, as outlined by Witkiewitz and 
Marlatt in their dynamic model of relapse.5 Factors 
such as family history of SUD, social support, 
self-efficacy, craving, and outcome expectancies 
account for level of general vulnerability to relapse. 

When high-risk situations are encountered, these 
factors—along with current affective state and 
the degree to which an effective coping behavior 
is performed—determine whether relapse occurs. 
Long-term recovery is a function of a number of 
factors, including characteristics of the individual’s 
relapse vulnerability as described in the Witkiewitz 
and Marlatt model, type and duration of treatment 
received including continuing care, and a variety 
of non-treatment factors experienced during and 
after formal treatment.1,2,6 These factors include 
participation in mutual help organizations, other 
forms of social support, and engagement in 
organizations and activities that promote recovery.

The important functions of continuing care 
in the recovery process involve maintaining 
abstinence/initial treatment gains; addressing 
relapse/non-response, including limiting the 
severity of relapses; connecting patients to other 
sources of support; and addressing other recovery 
issues, including employment, recreation, housing, 
and involvement in meaningful and/or enjoyable 
activities. Many of these functions are included in 
Wagner et al.’s chronic care model,7 which features 
interventions to increase self-confidence and skill 
levels, a focus on goal setting, identification of 
barriers to achieving goals, methods to overcome 
such barriers, support for patient self-management, 
and links to community resources. 

Two important challenges faced during the 
continuing care phase of treatment are patient 
dropout and changes in the patient’s clinical needs 
over time. Therefore, effective clinical care must 
include elements that facilitate better retention and 
must be flexible enough to adapt to the changing 
needs of individuals. This review examines 
strategies that address these two issues, including 
active outreach to patients, use of incentives, 
measurement-based care, and adaptive treatment.

METHODS USED IN 
THE REVIEW
PubMed and PsycINFO were used to identify prior 
reviews of the continuing care research literature 
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as well as articles published after 2014 that were 
not included in these reviews. The search terms 
included substance use disorder, addiction, drug 
use disorder, alcohol use disorder, continuing 
care, aftercare, stepped-care, treatment outcome, 
efficacy, effectiveness, and cost-effectiveness. 
Studies without control groups were excluded from 
the review, with the exception of one study on 
the first evaluation of an intervention based on a 
package of services formerly offered only to pilots 
and doctors. Studies were not excluded for other 
methodological reasons or for country of origin. 

PRIOR REVIEWS OF 
CONTINUING CARE
Adult Participants
One of the first reviews of continuing care included 
studies of continuing care versus no continuing 
care or minimal continuing care as well as studies 
comparing two or more active continuing care 
interventions.2 This review reported mixed 
results, with approximately half the interventions 
producing positive effects. Compared to studies 
with negative findings, the studies that generated 
positive effects tended to feature continuing 
care interventions with longer planned durations 
(at least 12 months), more active efforts to 
engage and retain patients, and weaker control 
conditions. A subsequent meta-analysis focused 
on 19 randomized trials published through 2010 
that compared continuing care for SUD with 
minimal or no continuing care.8 The results of this 
study indicated a small but significant benefit for 
continuing care on SUD outcomes at the end of 
the interventions (g = .19, p < .001) and at post-
treatment follow-up (g = .27, p < .01). (Hedges’ g 
and Cohen’s d are roughly equivalent measures of 
effect size.) 

A systematic review of six methodologically 
rigorous trials of continuing care for alcohol use 
disorder found similarly mixed results.9 The trials 
tested multimodal interventions based on the 
chronic care model following initial treatment 
in more intense addiction and psychiatric 

programs. The interventions included a range of 
active outreach techniques, from telephone calls 
to follow-up by nurses, and various forms of 
individual or couples counseling. Four of the six 
trials found that patients receiving continuing care 
supplemented by active outreach interventions 
had significantly better drinking outcomes 
than patients receiving usual continuing care. 
In summary, prior reviews on the adult SUD 
continuing care literature found on average 
relatively small positive effects, which appeared 
to mask a fair amount of heterogeneity in results 
across studies.

Adolescent Participants
Studies of continuing care for adolescents were 
reviewed by Passetti and colleagues.10 This review 
identified six studies with randomized designs, 
and four of these studies evaluated assertive 
continuing care (ACC).11 ACC consists of home 
visits, linkage to other services, transportation 
to services or other pro-recovery activities, 
advocacy to access services, and provision 
of the evidence-based adolescent community 
reinforcement approach (A-CRA).12 In three 
of the four studies of ACC, this intervention 
produced significantly better SUD outcomes 
than the continuing care provided as treatment 
as usual (TAU).11,13,14 A second intervention, 
active aftercare, whether delivered via in-person 
or telephone sessions, was found to be more 
effective than no aftercare (control condition).15 
Finally, the effects of A-CRA versus continuing 
care with enhanced cognitive behavioral therapy 
(CBT) for adolescents who did not achieve 
abstinence in the initial phase of treatment were 
studied by Kaminer and colleagues.16 There 
were no differences in retention or abstinence 
rates between the two treatment conditions. It 
should be noted that three of these studies also 
were included in the review by Blodgett et al.8 In 
summary, prior reviews of continuing care for 
adolescents with SUD generally found favorable 
results, particularly for ACC. 
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CONTINUING CARE 
STUDIES NOT INCLUDED IN 
PRIOR REVIEWS

A number of continuing care studies were not 
included in these reviews, primarily because they 
were published after 2010. 

Mindfulness-Based Relapse Prevention 
Mindfulness-based relapse prevention (MBRP), an 
intervention that combines mindfulness practices 
and CBT relapse prevention (RP), was evaluated 
in a study by Bowen and colleagues.17 Participants 
who had successfully completed the first phase of 
treatment were randomly assigned to aftercare—
MBRP, RP, or TAU (12-step programming and 
psychoeducation)—and followed for 12 months. 
Participants in MBRP and RP had lower rates of 
relapse to substance use and heavy drinking than 
did those in TAU. Moreover, among participants 
with some substance use, those in MBRP and 
RP had fewer days of substance use and heavy 
drinking than did those in TAU. RP was superior 
to MBRP in time to first drug use. Conversely, 
MBRP produced fewer days of reported substance 
use and heavy drinking at 12 months than did RP 
and TAU. These findings suggest that MBRP may 
be at least as effective as RP.

Telephone-Based Continuing Care 
Efficacy and effectiveness analyses 
McKay and colleagues have published results 
from three additional telephone-based continuing 
care studies that were not included in earlier 
reviews.2,8,9 The first of these was conducted 
among participants with cocaine use disorder 
who had participated in an IOP for 2 to 4 weeks.18 
About 40% of the sample also had current co-
occurring alcohol use disorder (AUD). Participants 
were randomly assigned to IOP (TAU); IOP plus 
telephone monitoring and counseling (TMC), 
which consisted of up to 39 calls provided on a 
titrated schedule over 24 months; or IOP plus TMC 
with incentives for completed continuing care 
sessions (i.e., $10 gift coupons for each continuing 

care session attended in the first year), and 
followed for 24 months. The primary outcome was 
a composite measure that considered cocaine use, 
other drug use, and heavy alcohol use. There were 
no significant treatment main effects in this study. 
However, among participants who continued to 
use cocaine or drink alcohol in the first 3 weeks 
of IOP, TMC had significant positive effects on 
the primary outcome compared with TAU with 
IOP. Although the incentives almost doubled the 
number of continuing care sessions that were 
attended, substance use outcomes in the TMC plus 
incentives condition were slightly worse than those 
in TMC.

A second study, also focused on IOP patients 
with cocaine use disorder, evaluated an augmented 
version of TMC plus incentives for attendance 
that was provided to patients from the beginning 
of IOP, rather than only to those patients who 
had been attending IOP for several weeks.19 This 
12-month version of TMC also included more 
vigorous outreach efforts when patients stopped 
completing calls, and more active efforts to link 
patients to recovery services in the community. 
Results of this randomized study indicated that 
this intervention actually produced worse results 
than the comparison condition, IOP only, over the 
12-month follow-up, as indicated by the composite 
measure described above and cocaine urine 
toxicology. The authors speculated that providing 
such an intensive continuing care intervention 
in parallel with IOP may have overburdened and 
possibly confused patients in the study. Finally, 
12-month outcomes from an ongoing study 
examining a 12-month version of TMC and a 
smartphone recovery program indicated that 
patients randomized to TMC had better outcomes 
on measures of status and frequency of alcohol use 
and heavy alcohol use than did those randomized 
to TAU.20

The impact of telephone continuing care on 
criminal justice outcomes was examined by 
combining patients with cocaine use disorder from 
three continuing care studies8,21,22 and comparing 
outcomes among those randomized to IOP plus 
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TMC and those randomized to IOP only.23 The 
outcome measure was criminal convictions in the 
4 years after admission to treatment. Controlling 
for a criminal sentence in the year prior to 
baseline, gender, age, and continuing care study, 
people with cocaine use disorder randomized 
to an IOP plus a telephone-based continuing 
care intervention had 54% lower odds of a 
criminal conviction and sentence in the 4 years 
after enrollment into the continuing care study, 
compared to those randomized to an IOP alone.

A 12-week version of the TMC protocol 
described in the studies above also was evaluated 
by Timko and colleagues.24 Patients (90% male) 
with co-occurring SUD and a psychiatric disorder 
who were receiving treatment in an inpatient 
psychiatric facility were randomized to receive 
12 weeks of TMC or standard continuing care. 
Outcomes obtained for up to 12 months post–
continuing care indicated that TMC did not 
improve substance use outcomes or increase 
attendance at self-help programs compared to 
standard care. The authors speculated that the 
intervention may have been too brief and not 
intensive enough to improve outcomes in what 
was already a fairly comprehensive program. 
In addition, work by McKay and colleagues has 
indicated that TMC may be more effective for 
women than for men.25,26 

Economic analyses 
Two investigations of the economic impact of 
TMC also have been published. The first study27 
examined the 12-week version of TMC that was 
evaluated by McKay and colleagues.21 The study 
found that TMC was less expensive per client 
($569) than treatment as usual aftercare with 
group counseling ($870) or than individual RP 
($1,684). TMC also was more effective, with 
an abstinence rate of 57% compared to 47% for 
TAU. Thus, relative to TAU, TMC produced 
a highly favorable negative incremental cost-
effectiveness ratio (-$1,400 per abstinent year). 
TMC also proved favorable under a benefit-cost 
perspective. 

The second study28 examined the 24-month 
version of TMC evaluated by McKay and 
colleagues.18 The study evaluated the cost-
effectiveness of TMC with and without incentives 
as a continuing care protocol for individuals with 
cocaine use disorder. Results suggest that, for the 
average client, TMC is a cost-effective strategy for 
reducing substance use, particularly if society is 
willing to pay more than $30 per day of abstinence. 
TMC plus incentives, on the other hand, was less 
cost-effective than TAU and was slightly less 
effective and more costly than TMC alone.

The results are reinforced by the societal cost 
analysis, which indicated that TMC generated the 
greatest reduction in societal costs overall ($1,564 
on average). However, the TMC plus incentives 
condition had very high net savings ($2,138 from 
provider perspective, and $1,343 from societal 
perspective) for those patients who had a poor 
initial response to IOP as indicated by continued 
substance use. This finding illustrates that, from 
an economic perspective, it is advantageous to 
monitor substance use early in treatment and to 
tailor continuing care on the basis of whether 
initial abstinence is achieved. Continued substance 
use early in IOP could flag higher-risk individuals 
who are more likely to require more extensive 
and expensive interventions such as TMC plus 
incentives to achieve good outcomes over longer 
periods of time. The results of this study suggest 
that for such individuals, increased societal benefit 
will more than offset the added costs of the more 
expensive continuing care intervention.

Mediation effects 
In the McKay et al. study, the positive effects of 
telephone continuing care relative to TAU (group 
counseling) over a 2-year follow-up were mediated 
by self-help involvement during continuing 
care as well as self-efficacy and commitment to 
abstinence 3 months after treatment.21 Scores 
on these measures were higher in the telephone 
condition relative to TAU, the measures predicted 
subsequent substance use outcomes, and analyses 
indicated significant mediation effects.29 
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Summary
Telephone continuing care appears to improve 
outcomes consistently for individuals with 
AUD. The findings for individuals with drug 
use disorders are more varied, with some studies 
generating no effects or even negative effects and 
others yielding positive effects in the full sample 
or in higher-risk subsamples. In addition, telephone 
continuing care has been found to be cost-effective 
and cost-beneficial compared to TAU, and to 
reduce the risk of criminal convictions in the 4 
years following treatment intake.

Recovery Management Checkups 
Efficacy and effectiveness analyses
Recovery management checkups (RMC) is 
a continuing care intervention that provides 
individuals who have entered treatment for SUD 
with long-term monitoring of their substance use 
and active attempts to reengage them in treatment 
when needed.30-33 In RMC, an in-person clinical 
assessment is provided every 3 months by using 
standardized instruments as well as urine testing 
for substance use. When the clinical assessment 
indicates a need for active treatment, individuals 
are transferred to a linkage manager, who uses 
motivational interviewing techniques to help them 
recognize and acknowledge their resumption of 
substance use and need for additional treatment. 
Formal barriers to reentering treatment are 
discussed and addressed, and scheduling and 
transportation to treatment are arranged.

Three randomized trials comparing the RMC 
intervention with TAU have found positive effects 
on substance use outcomes.30-33 The first study 
in this series assigned 448 adults with chronic 
substance use to receive RMC plus standard 
treatment for 2 years or standard treatment 
alone.30,32 More than 90% of those randomized 
to RMC were seen at each quarterly assessment; 
these adults received the intervention if they were 
designated as in need of treatment, as indicated 
by “out of control” use in the prior 90 days. In 
intent-to-treat analyses, patients assigned to the 
RMC group, compared to those who received 
standard treatment alone, had fewer quarterly 

assessments in which they were found to be in 
need of SUD treatment. However, there were no 
significant differences between the two groups in 
substance-related problems per month or in total 
days of abstinence.

A second study randomly assigned 446 adults 
with chronic substance use disorder to receive 
RMC plus standard treatment for 4 years or 
standard treatment alone.31 In intent-to-treat 
analyses, patients assigned to the RMC group 
had fewer quarters in which they were found to 
be in need of SUD treatment, fewer substance-
related problems per month, and more total days 
of abstinence (1,026 vs. 932 days) compared 
with patients in the control group who got 
assessments only.

A third trial randomly assigned 480 female 
offenders referred from incarceration to 
community-based SUD treatment to TAU versus 
TAU plus RMC provided for 3 years.33 Results 
indicated that RMC was beneficial for women 
who were not on probation. For example, among 
women not on probation, those who received 
RMC, compared with those who received TAU 
alone, were more likely to receive any days 
of SUD treatment (9% vs. 5%), less likely to 
engage in weekly alcohol and drug use (47% vs. 
60%), and less likely to engage in any HIV-risk 
behavior (66% vs. 73%). Conversely, there were 
no significant positive effects for RMC in women 
on probation, possibly because they were already 
closely monitored.

Economic analyses 
Cost-effectiveness was examined in the study 
in which 446 adults with chronic SUD were 
randomized to receive RMC for 4 years or 
quarterly assessments only.31 Over the 4-year 
trial, RMC cost on average $2,184 more than 
conducting quarterly assessments only. The 
incremental cost-effectiveness ratio for RMC was 
$23.38 per day abstinent and $59.51 per reduced 
problem related to excessive substance use. When 
additional costs to society were factored into the 
analysis, RMC was less costly and more effective 
than quarterly assessment only.34 
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Summary
RMC has consistently produced better substance 
use outcomes and quicker reentry into treatment 
during relapses than have assessments without 
intervention. Results also have indicated that 
RMC is a cost-effective and potentially cost-
saving intervention.

Continuing Care Based on Physician 
Health Programs 
The model of continuing care used to treat 
physicians and pilots features intensive treatment 
initially, combined with extended continuing care 
for 5 years or more, and frequent random drug 
testing over that period. The active ingredients of 
the intervention are thought to be rapid detection 
of relapse to facilitate outreach, accountability, and 
social support. Several residential programs have 
developed continuing care interventions based on 
this model. One of these programs, My First Year 
of Recovery (MyFYR), was recently evaluated 
in a single-group observational study with no 
control group.35 MyFYR consists of random urine 
toxicology tests, recovery coaching, and a web-
based application that links important individuals 
in the patient’s life (e.g., spouse, employer, other 
family members, provider) and supplies updates 
to these individuals on the patient’s urine testing 
compliance and results. 

This evaluation found that patients who 
received MyFYR provided 70% of the scheduled 
urine samples over a 12-month period, for an 
average of 16.4 urine samples per patient.35 As 
determined by urine toxicology and client and 
family reports, 54% of the patients had some use 
of alcohol or drugs during the follow-up period. 
Of these relapsed patients, 71% were retained or 
re-engaged in MyFYR. Of these retained or re-
engaged patients, 50% were able to re-establish 
abstinence for 2 months or more, as documented 
by multiple negative urine toxicology results. 
These results suggest that continuing care based 
on physician health programs also may be 
effective for individuals who are not motivated 
to participate in order to regain or maintain 
a professional license and a high-paying job. 

However, randomized studies with proper control 
conditions are needed before any conclusions are 
drawn about the effectiveness of this approach.

CARE MANAGEMENT IN 
PRIMARY CARE 
Clinical trials have been conducted to determine 
whether management of SUD, including ongoing 
continuing care, is feasible in primary care. 
Fiellin and colleagues randomized primary care 
patients with opioid use disorder to standard 
medical management with once-weekly dispensing 
of buprenorphine–naloxone, standard medical 
management with thrice-weekly dispensing, or 
enhanced medical management with thrice-weekly 
dispensing.36 All treatments were provided for 
24 weeks. Results indicated that there were no 
differences between the three conditions on any of 
the primary substance use or retention measures. 

In a second study, 563 patients with alcohol or 
drug use disorders who were completing medically 
supervised detoxification were randomly assigned 
to chronic care management for substance use 
disorder in primary care or to usual care for 
these disorders in primary care.37 The chronic 
care management intervention was delivered by 
an interdisciplinary team consisting of a nurse 
care manager, a social worker, an internist, and a 
psychiatrist with addiction expertise. At the 1-year 
follow-up, the chronic care management group 
and the control group did not differ on abstinence 
from heavy drinking, opioids, and stimulants (40% 
vs. 42%). There were no significant differences 
in other outcomes except fewer alcohol problems 
were reported by those with alcohol use disorder in 
the chronic care management group, a small effect 
of questionable clinical significance. Moreover, a 
follow-up analysis from this study also found no 
positive effects for subsets of patients in the chronic 
care management group with co-occurring major 
depression or post-traumatic stress disorder.38 

A third clinical trial randomly assigned 82 
women with a history of homelessness and 
alcohol use problems to a 6-month chronic care 
intervention or to usual care from primary care 
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doctors without specialized training in alcohol 
interventions.39 The chronic care intervention 
consisted of brief intervention by a primary care 
doctor, referral to alcohol treatment services, 
and ongoing support from a case manager. Both 
conditions significantly reduced their alcohol 
consumption. There were no differences between 
the groups in reductions in drinking, housing 
stability, or mental or physical health.

In a fourth clinical trial, 163 patients with 
a DSM-IV diagnosis of alcohol dependence 
treated in primary care were randomly assigned 
to 26 weeks of alcohol care management or to 
referral for standard treatment in a specialty 
outpatient addiction treatment program.40 The 
care management program, which was provided 
in person and by phone, focused on the use of 
pharmacotherapy and psychosocial support. 
Compared with patients in the standard treatment 
group, patients receiving care management attended 
clinic visits more frequently, were more likely to 
receive naltrexone (12% vs. 66%), and had a smaller 
proportion of heavy drinking days per month. 
Overall abstinence did not differ between groups.

These studies generated little evidence on how 
to improve the treatment of patients with a drug 
or alcohol use disorder in primary care. However, 
offering alcohol care management to patients in 
primary care who have AUD does appear to be 
more effective than referring them to specialty care.

USE OF MOBILE HEALTH 
TECHNOLOGY IN 
CONTINUING CARE
There are three potential roles for mobile health 
technology such as smartphone and texting 
programs in the delivery of continuing care. First, 
the technology could be used in conjunction 
with other behavioral interventions to provide 
automated support between therapy sessions 
and to convey information on a patient’s status 
back to the provider. For example, the A-CHESS 
(Addiction–Comprehensive Health Enhancement 
Support System) smartphone program has a 
number of supportive functions that can be 

accessed 24/7, including a chat room populated 
by others using the app, a library of materials on 
how to handle risky situations and other stressors, 
relaxation aids, and rapid connections to specified 
social supports.41 In addition, the app sends out 
daily and weekly assessments to patients using the 
system, and the patients’ responses are available 
in a dashboard that can be accessed by providers. 
The system also can be set to automatically 
send emails to providers when a patient reports 
worrisome information. Second, apps and SMS 
(short message service) could be used as stand-
alone continuing care, perhaps for individuals who 
have limited access to more traditional clinic-
based continuing care and for those further along 
in recovery. Finally, mobile heath can be an option 
for individuals who prefer virtual rather than in-
person treatment.

So far, the apps and SMS programs that have 
been developed for individuals with SUD tend 
to fall into two main types.42 Several programs 
provide simplified versions of complex evidence-
based behavioral interventions, such as CBT and 
the community reinforcement approach. These 
programs include CBT4CBT43 as well as reSET 
and reSET-O by Pear Therapeutics. Others, 
such as A-CHESS,41 do not attempt to provide 
manualized therapy interventions such as CBT to 
users. Rather, they have a range of other features 
designed to support recovery, such as self-
monitoring, information on dealing with high-
risk situations, tools for relaxation or distraction, 
and ways of connecting with peers or treatment 
providers. Most of these interventions have not 
been developed specifically for continuing care, 
but could potentially be used in that role. However, 
A-CHESS and two texting interventions were 
designed for the provision of continuing care.

In a controlled trial of A-CHESS, patients with 
alcohol use disorder (N = 349) who had completed 
residential treatment were randomized to receive 
A-CHESS for 8 months or standard continuing 
care only.41 The participants continued to use the 
A-CHESS system throughout the 8-month period 
during which it was provided. At 8 months, 
70% of subjects were using A-CHESS at least 
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weekly, compared to 92% at 1 month. Overall, 
participants used the system on 40% of the days 
they had access to it. Although frequency of 
reported alcohol use was low in both conditions 
during follow-up, patients receiving A-CHESS 
reported 49% fewer days with risky drinking 
in the prior 30 days at the 4-, 8-, and 12-month 
follow-up as compared to those in TAU. Rates of 
alcohol abstinence within the prior 30 days were 
higher in A-CHESS than in TAU at the 8-month 
follow-up (78% vs. 67%) and the 12-month 
follow-up (79% vs. 66%). A secondary analysis 
found that the positive effects of A-CHESS 
were mediated by increases in participation 
in outpatient treatment but not by increases in 
attendance at mutual health groups.44

A second trial of continuing care for patients 
with AUD found that providing A-CHESS, 
a smartphone, and a data plan for 12 months 
significantly reduced days of alcohol use and heavy 
alcohol use over that period relative to patients 
who did not receive A-CHESS.20 However, a 
condition that combined both A-CHESS and TMC 
in an integrated package did not produce superior 
alcohol use outcomes to A-CHESS or TMC alone.20

The efficacy of a recovery support program with 
mobile texting, called Educating and Supporting 
inQuisitive Youth in Recovery (ESQYIR), was 
evaluated by Gonzales and colleagues.45 The 
intervention consisted of 12 weeks of daily text 
messages about disease management, which 
included monitoring, feedback, reminders, 
education, and support. Monitoring texts were 
sent out every afternoon, along with feedback 
texts tailored on the basis of responses to the 
monitoring texts. In the study, 80 youths who 
had completed an initial phase of treatment were 
randomized to aftercare as usual (referral to self-
help programs) or to ESQYIR. At 6- and 9-month 
post-aftercare follow-up, youths randomized to 
ESQYIR were less likely than those in TAU to test 
positive for their primary drug. They also reported 
significantly higher self-efficacy and were more 
likely to participate in recovery-oriented activities. 
Secondary analyses found that the positive effect 
of the intervention was mediated by increased 

involvement in pro-recovery activities other 
than Alcoholics Anonymous (AA) or Narcotics 
Anonymous (NA), but not by participation in  
AA or NA.46

A randomized study in Switzerland 
evaluated a continuing care intervention 
using text messaging to monitor self-selected 
drinking goals. The intervention also provided 
motivational text messages and telephone calls 
when participants failed to achieve goals or asked 
for support.47 Participants in the SMS condition 
responded to 88% of the SMS prompts, and 44% 
sent at least one request for help. Compared 
to standard continuing care, the intervention 
reduced the rate of at-risk drinking from 42% to 
29%, a nonsignificant decrease.

Finally, Rose and colleagues developed an 
automated continuing care intervention that 
is delivered by telephone via interactive voice 
response (IVR).48 Participants call into the system 
once per day to report on 16 factors, including 
substance use, mood states, craving, self-efficacy, 
risk situations, sobriety support, substance-free 
recreation, and coping. When participants are 
judged to be at risk based on this assessment, 
tailored feedback is provided. Other features 
include CBT skills encouragement, coping 
skills review, and coping skills practice. Each 
month, participants also receive a personalized 
voice message from a counselor, which includes 
comments on progress and suggestions. The 
IVR system was evaluated in a study in which 
individuals with AUD who had completed 12 
weeks of CBT were randomized to 4 months of 
the IVR system or of usual care, and followed for 
12 months.48 Most primary analyses indicated no 
differences in drinking outcomes between the two 
conditions. However, a group x time interaction on 
drinking days per week favored the IVR condition. 
In addition, in participants who were abstinent at 
the end of the 12-week initial CBT intervention, 
outcomes on any drinking at the 2- and 4-month 
follow-up and any heavy drinking at the 4-month 
follow-up favored IVR over usual care.48 However, 
given the large number of analyses performed, these 
positive results should be interpreted cautiously.
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Most of these studies testing continuing care 
with mobile health interventions have yielded 
positive effects on substance use outcomes. 
However, despite the initial promise of mobile 
health interventions, significant challenges remain 
in the provision of continuing care via mobile 
health apps and SMS. A recent systematic review 
found rapidly declining rates of smartphone use 
in most studies of interventions for mental health 
problems.49 This has sometimes been the case with 
mobile health interventions for addiction.20,42 Also, 
potential users must have access to a smartphone 
and data plan, or a telephone with SMS capabilities 
for texting-based interventions.

INCENTIVES FOR 
ATTENDANCE 
AND ABSTINENCE
Several studies have examined the impact of 
providing incentives either for attendance at 
continuing care or for drug abstinence during 
continuing care. In one study, patients with 
cocaine use disorder who had completed 2 to 
4 weeks of an IOP were randomized to receive 
additional individual CBT for 5 months (yes/
no) and to receive monetary incentives for 
cocaine abstinence over 12 weeks (yes/no) in a 
2 x 2 design.50 In the group that received both 
CBT and incentives for abstinence, participants 
were eligible for the incentives only if they 
were attending CBT sessions. Results over an 
18-month follow-up found a significant positive 
main effect for abstinence incentives, and the best 
outcome was obtained in the group that received 
both incentives and CBT.50 Kirby and colleagues 
compared the standard 12-week contingency 
management for cocaine abstinence protocol with 
an extended 36-week protocol in methadone-
maintained adults with cocaine use disorder, 
and found that the extended protocol produced 
significantly longer durations of continuous 
cocaine abstinence during weeks 1 through 24 and 
higher rates of cocaine-free urine samples during 
weeks 24 through 36.51 A third study examined the 
impact of providing $10 as an incentive for each 

continuing care session attended in the first year of 
a 2-year intervention for IOP patients with cocaine 
use disorder.18 The incentive almost doubled the 
number of continuing care sessions attended, 
but had no effect on cocaine use outcomes or on 
overall drug and alcohol use. Finally, Lash and 
colleagues found that adding social reinforcement 
of abstinence to an intervention that included 
attendance contracts and prompts improved 
aftercare attendance and abstinence outcomes 
compared to contracts and prompts only.52 These 
studies have found strong evidence of the efficacy 
of providing incentives for abstinence during 
continuing care. However, there is no evidence 
that providing incentives for continuing care 
attendance improves outcomes. 

ADAPTIVE TREATMENT 
AND CONTINUING CARE
There is a great deal of heterogeneity in how 
individuals respond to SUD treatment, including 
continuing care.4 Even with the most effective 
interventions, a significant percentage of patients 
will not exhibit a strongly positive response. 
Therefore, it is important to be able to adapt, or 
adjust, treatment when patients are not getting 
better.53 Moreover, there can be considerable 
heterogeneity within individuals in how their 
recovery is progressing over time. For example, 
a patient may do well in the first phase of 
treatment and in the first few months of continuing 
care, but then relapse and have a difficult time 
regaining abstinence. In a number of other 
areas in medicine—such as infectious diseases, 
hypertension, and cancer—algorithms have been 
developed to aid physicians in selecting optimal 
“plan B” treatments when the initial treatment 
offered does not work well. 

In the treatment of SUD, less is known about 
how to best address heterogeneity of response 
between patients and within patients. However, 
some initial progress has been made. RMC 
addresses within-patient heterogeneity in response 
over extended periods of time by providing 
assessments every 3 months, with a protocol to 
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transition individuals back into SUD treatment 
if they return to heavy alcohol or drug use.30-33 
The research on TMC found that this extended 
intervention was most helpful for patients who did 
not do well in the first month of IOP, as evidenced 
by continued substance use,18 poor social 
support,25 or low motivation for recovery.25 Results 
over a 24-month follow-up period identified 
several subgroups for which adding TMC to IOP 
was particularly effective relative to IOP only: 
participants with poor social support, those with 
less motivation for recovery, and those with more 
prior treatment experiences.25 In addition, TMC 
was more beneficial for women participants than 
for male participants in two studies.25,26

One study with adolescents sought to determine 
the kind of continuing care that was best for those 
who had a poor response to outpatient treatment.16 
Adolescents who did not achieve abstinence after 
7 weeks of outpatient treatment were randomized 
to 10 weeks of individual CBT or A-CRA. Of 
these patients, 37% completed continuing care 
and 27% achieved abstinence. However, there 
were no differences in outcome between the two 
continuing care conditions.

These findings suggest that assessments 
conducted prior to and during continuing care 
provide data that can be used to improve outcomes 
by triggering changes to treatment.4,54 Ideally, 
these assessments should address recent or 
current substance use as well as other factors 
that are linked to relapse. For example, current 
depression, craving poor social support, and lack 
of commitment to abstinence all have predicted 
subsequent relapse in multiple studies. Even if a 
patient remains abstinent during continuing care, 
it may be important to modify the intervention in 
some way if craving or depression increases.4 

RESEARCH 
ASSESSMENT EFFECTS
There is evidence that research follow-up can have 
a positive effect on alcohol and drug use outcomes 
in treatment studies. Clifford and colleagues found 
that study participants who received more follow-

ups had significantly better alcohol use outcomes.55 
In a second study, participants were randomly 
assigned to one of four research assessment 
follow-up schedules that varied by frequency and 
duration. Those assigned to the infrequent and 
brief assessment condition had worse drinking 
outcomes (i.e., higher frequency, greater quantity), 
higher negative consequences of drinking, and 
worse drug use outcomes than did those assigned 
to more frequent and longer assessments.56 Other 
studies in this area have produced more mixed 
results.57 Although the mechanisms of action are 
not well understood, the process of being asked 
about substance use may increase its salience for 
the participant, or may be therapeutic in some 
other way. 

MEDICATIONS
The U.S. Food and Drug Administration (FDA) 
has approved several medications for AUD and 
opiate use disorder. With regard to medications 
for AUD, there is no convincing evidence to date 
that longer periods of use produce better drinking 
outcomes than do shorter periods, or that using 
the medications in the context of continuing 
care produces better outcomes. However, this 
is largely because little research in this area 
has been done; most studies have evaluated 
only 12- or 24-week courses of medication. 
In one exception to this general trend, a study 
with male veterans with chronic, severe alcohol 
addiction found no differences between placebo, 
naltrexone for 3 months, and naltrexone for 12 
months conditions in frequency of drinking or 
number of drinks per drinking day at 1-year 
follow-up.58 Conversely, there is good evidence 
that longer periods on medications for opiate use 
disorder produce better outcomes than shorter 
periods, and at this point, detoxification is not 
recommended.59 There are no FDA-approved 
medications for stimulant or cannabis use 
disorder. More research is needed to determine 
if longer durations on medications for AUD are 
beneficial, and to identify successful strategies to 
increase long-term use of effective medications.
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CONCLUSIONS
At this point, continuing care is widely believed to 
be an important component of effective treatment 
for substance use disorder, particularly for those 
individuals with a problem severe enough to 
require specialty care treatment. The research base 
generally has supported the efficacy of continuing 
care for both adolescents and adults, but the 
picture is complex. Reviews have found relatively 
small to moderate effects when results from 
individual studies are averaged or combined in 
some way.2,8 However, there is some evidence that 
continuing care of longer duration that includes 
more active efforts to keep patients engaged may 
produce more consistently positive results.2,13 
Moreover, patients at higher risk for relapse—by 
virtue of continued substance use in the first phase 
of care, or poor social support or low motivation 
early in treatment—may benefit to a greater degree 
from continuing care than those patients with a 
better prognosis.18,25,26

Several new approaches show promise for 
the provision of continuing care. These include 
incentives for abstinence; use of automated 
mobile health interventions to augment more 
conventional counselor-delivered interventions; 
and extended treatment and monitoring programs 
that, until very recently, have been provided only 
to pilots and doctors. There is also evidence that 
primary care can be used to provide medications 
for opioid and alcohol use disorders over extended 
periods; however, more research is needed 
to determine the optimal mix of behavioral 
treatments and other psychosocial services in this 
setting. Regardless of the intervention selected 
for use, it is clear that the status of most patients 
with SUD will change and evolve over time, and 
interventions need to include provisions to assess 
patients on a regular basis and to change or adapt 
treatment when warranted.4,25,26,54 More research 
is needed to develop evidence-based protocols 
for adapting continuing care interventions over 
time and addressing nonresponse. In addition, 
to promote higher rates of stable, long-term 
recovery, additional work is needed to develop 
methods to integrate continuing care interventions 

more effectively with other supports available 
in the community and to promote greater 
involvement in rewarding activities that provide 
enjoyment and a sense of meaning and purpose.6

The field is also starting to move toward more 
specific guidelines regarding the characteristics 
of high-quality continuing care. A recent review 
of evidence-based guidelines and quality 
indicators derived 13 specific quality indicators, 
including the provision of information on self-
help, relapse prevention strategies, involvement 
of family members, provision of both behavioral 
interventions and medications, minimum of 3 
months of follow-up, and patient involvement 
in development of continuing care plans.60 The 
development of evidence-based clinical practice 
guidelines to facilitate wider implementation of 
effective continuing care would be a major advance 
for the field. As discussed here, these guidelines 
likely will need to include information on adapting 
continuing care over time at the individual level to 
achieve optimal outcomes. For example, higher-
risk patients likely will benefit from continuing 
care interventions with longer durations, and 
some patients may have preferences for particular 
approaches or modalities (e.g., mobile health vs. 
clinic-based care).

Finally, although the efficacy of specific 
continuing care interventions is certainly 
important, the crucial roles played by providers 
who deliver these interventions have not 
received sufficient attention. Some providers 
are simply better than others, but the individual 
characteristics and training that facilitate greater 
success as a continuing care provider have 
received little attention. Intriguing work in this 
area has been done by Karno and Longabaugh, 
who conducted an elegant series of studies 
on the impact of continuing care therapist 
counseling style, and the interaction between 
counseling style and patient characteristics, on 
drinking outcomes.61,62 This work has involved 
the careful coding of therapist and patient 
behaviors during continuing care treatment 
sessions for factors such as focus on emotional 
material and directness.
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In one study, patients with clinically elevated 
depression scores had better drinking outcomes 
if their therapists had a low focus on painful 
emotional material, and worse outcomes when 
the therapist was more focused on such material.61 
Therapist focus on emotional material did not 
predict drinking outcomes in patients who 
were not depressed. A second study looked 
at therapist directiveness, or the degree to 
which the therapist employed confrontation, 
interpretation, and closed-ended questions; 
addressed in-session resistance; initiated topics; 
and provided information.62 Results indicated that 
higher therapist directiveness predicted worse 
drinking outcomes in high-anger patients, and 
better drinking outcomes in low-anger patients. 
Therefore, in addition to proceeding with the 
further development and evaluation of innovative 
continuing care interventions and methods of 
intervention delivery, much more attention should 
be devoted to improving the therapeutic skills 
of providers and studying the process of change 
within continuing care sessions. 
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Alcohol use disorder (AUD) commonly is associated with compromise in neurobiological 
and/or neurobehavioral processes. The severity of this compromise varies across individuals 
and outcomes, as does the degree to which recovery of function is achieved. This narrative 
review first summarizes neurobehavioral, neurophysiological, structural, and neurochemical 
aberrations/deficits that are frequently observed in people with AUD after detoxification. 
Subsequent sections review improvements across these domains during recovery, taking into 
account modulators of recovery to the extent permitted. Where appropriate, the discussion 
includes work integrating outcomes across domains, leveraging the strengths of diverse 
experimental methods. Interventions to ameliorate neurobiological or neurobehavioral 
deficits do not constitute a primary objective of this review. However, their consideration is 
a logical inclusion. Therefore, a limited introduction to existing methods is also presented. 

KEY WORDS: alcohol; alcohol use disorder; neurobehavioral deficits; brain structure; 
neurophysiology; neurochemistry; recovery; neural networks

INTRODUCTION
Alcohol use disorder (AUD) is characterized by 
dysregulation across a range of neurobiological 
and/or neurobehavioral domains. Neurobiological 
aberrations include dysregulated neural 
activity and patterns of brain activation as 
well as compromise in gray and white matter. 
Neurobehavioral aberrations are widespread 
and evident across diverse neuropsychological 
domains such as problem-solving, learning, 
memory, and motor functions. An estimated 
50% to 80% of people with AUD demonstrate 

significant cognitive/behavioral compromise 
relative to community comparison groups, 
with a substantive minority (i.e., 30% to 40%)1 
exhibiting sufficient compromise to meet criteria 
for clinical impairment.2 Describing alcohol-
related impairment is further complicated by 
the fact that neurobiological (e.g., structural) 
aberrations and behavioral compromise are 
not universally related. Importantly, empirical 
studies demonstrate that both neurobiological and 
behavioral measures improve substantially after 
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recovery is initiated, although the trajectories 
vary and are often incomplete. This narrative 
review focuses on improvements in brain 
structure and function and briefly explores 
opportunities for facilitating these processes. 
To establish an appropriate context, the article 
begins with a limited overview of alcohol-related 
biobehavioral deficits. More comprehensive 
coverage of alcohol-related impairment is 
provided in several recent reviews.3,4

In discussing recovery, several caveats warrant 
attention. First, there is a paucity of data from 
individuals who address their alcohol misuse 
without seeking formal treatment. Thus, this 
review is largely limited to outcomes obtained 
from people who participated in inpatient or 
intensive outpatient treatment. 

Second, the phrase “in recovery” eludes ready 
definition. The goals of both the individuals 
with AUD and the treatment programs vary. 
If a program is abstinence based, the objective 
is to sustain abstinence after treatment, and an 
individual is considered “in recovery” as long as 
they maintain abstinence. If the primary treatment 
objective is harm reduction or controlled drinking, 
successful recovery is marked by a reduction in 
negative consequences, without abstinence as 
a necessary prerequisite. Consequently, while 
both people who sustain abstinence and those 
who successfully navigate harm reduction 
efforts can be considered “in recovery,” their 
continuing exposure to alcohol may vary 
significantly. Thus, heterogeneity in continued 
drinking across studies creates a substantive 
interpretational challenge, prohibiting broad 
conclusions regarding the effects of “recovery” 
on neurobiobehavioral improvement. To address 
this challenge, studies need to incorporate 
alternate definitions of “successful” outcomes, 
perhaps also including neurobiobehavioral 
improvement as one component. In the extant 
literature, the majority of reports are derived from 
treatment-seeking individuals in abstinence-based 
programs. Nevertheless, rather than relying only 
on binary outcomes (e.g., relapse vs. sustained 
abstinence), some investigations, as illustrated in 

later sections, gather data regarding continuing 
drinking patterns, providing a more granular 
consideration of alcohol use across time.

Third, many studies use the phrases 
“recovery” and “improvement” of function 
interchangeably. At initial glance, distinguishing 
these terms seems a matter of semantics. 
However, as addiction science directs attention 
to the effectiveness of interventions in enhancing 
outcomes, the distinction is highly relevant.2 
Conservatively defined, improvement references 
positive change associated with the passage of 
time (i.e., time-dependent change) or repeated 
practice (i.e., practice effects). For example, 
cognition improves with time after detoxification, 
even without directed intervention, as well as 
after repeated testing. The phrase “recovery of 
function,” in contrast, refers to positive change 
that cannot be accounted for by time or practice. 
Distinguishing “improvement” from “recovery” 
requires the inclusion of appropriate comparison 
data and is particularly relevant when evaluating 
behavioral outcomes and interventions. In the 
following sections, the terms are used with 
attention to this distinction. That said, positive 
change is a desired outcome, whether or not it 
meets a strict definition of recovery of function. 

Fourth, although the potential influence of 
individual variables such as age and sex/gender 
on recovery is widely recognized, it has not been 
systematically studied, particularly in longitudinal 
assessments. Therefore, these variables are not 
discussed in depth here.

BRIEF OVERVIEW OF 
ALCOHOL-RELATED 
SEQUELAE
This section provides brief overviews of four 
broad categories of alcohol-related biobehavioral 
sequelae: neurobehavior, neurophysiology, brain 
structure, and neurochemistry.

Neurobehavior
A substantial literature has illustrated that 
cognitive processes relying heavily on the 
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prefrontal and frontal cortices (i.e., executive 
functions such as attention, working memory, 
problem-solving, inhibition, and flexibility) 
are susceptible to chronic excessive alcohol 
consumption.5 However, alcohol-related deficits 
are not limited to these domains. Compromise in 
visual-spatial functions, gait/balance, and new 
learning/memory is also frequently reported.6 
Taken together, alcohol-related deficits in 
neuropsychological/behavioral functions often 
are described as reflecting a mild, generalized 
brain dysfunction.2,6 Beyond these traditional 
neuropsychological characteristics, interest 
in alcohol-related compromise in key facets 
of emotion processing and social cognition is 
increasing. Of particular note are deficits in 
emotion face processing, interpersonal problem 
solving, and humor processing,3,7,8 all of which are 
critical skills in social, work, and family settings.

Neurophysiology
Brain electrophysiology, as obtained from scalp 
electrodes, also is affected by chronic alcohol 
misuse. Studies have revealed dysregulation 
in the electroencephalogram (EEG), as well 
as in the amplitudes and/or latencies of 
electrophysiological components that occur at 
specific times following stimulus presentation 
or response (i.e., event-related potentials 
[ERPs]).9,10 Importantly, both ERP components 
that occur earlier after stimulus presentation 
(i.e., exogenous components) and reflect sensory 
processes and components that occur later (i.e., 
endogenous components) and reflect cognitive 
processes are sensitive to chronic excessive 
alcohol use. This demonstrates alcohol’s impact 
on the temporal dynamics of both sensory and 
cognitive processes.7,9,10 A growing body of 
alcohol research has focused on performance 
monitoring, which entails ongoing monitoring 
of response accuracy in the context of changing 
demands. A common variable studied in these 
protocols is the error-related negativity (ERN), 
which is observed after the subject commits 
an error while completing speeded response 

tasks.11 Accurately detecting errors is essential 
for adaptive behavior. Thus, findings of aberrant 
ERN amplitudes in people with AUD12 suggest 
compromise in the biobehavioral dynamics 
underlying adaptive behavior. 

Repetitive patterns of neural activity (i.e., neural 
oscillatory activity) and the amount of brain activity 
in certain frequency bands (i.e., EEG power) reflect 
a coordinated (i.e., synchronous) neuronal discharge 
that can be examined as a function of both time and 
frequency. EEG power can be examined in either a 
resting state or during specific sensory or cognitive 
events. In the latter case, the activity is referred to 
as event-related oscillations. AUD is associated 
with alterations in both types of measures, 
demonstrating widespread dysregulation in the 
temporal dynamics of neural processes.10 

Brain Structure
People with AUD frequently exhibit volumetric 
loss in gray and white matter, as well as 
ventricular expansion in both the cerebrum and 
cerebellum.13,14 Data regarding sex differences 
are mixed, with some studies suggesting that 
women are more susceptible than men to 
alcohol’s effects while other studies show either 
no pattern or the opposite pattern.15 Higher 
vulnerability also has been reported with 
increasing age, especially in frontal brain areas.16 
Beyond reduced brain volumes, studies have 
shown compromised white matter integrity,17,18 
with indications of age interactions.19 

Dysregulation in brain network activity and 
connectivity also frequently occurs.20 Although 
the default mode network21 has received greatest 
attention, other networks are impacted as well, 
including the executive control, salience, and 
reward networks.22,23 Finally, associations 
may exist between structural compromise and 
neurobehavioral measures. For example, Pandey 
and colleagues18 found significant relationships 
between white matter fractional anisotropy 
measures and neuropsychological performance. 
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Neurochemistry
Several studies have demonstrated that 
neurochemistry is also disrupted in AUD.24,25 
Using proton magnetic resonance imaging, the 
most frequently reported findings indicate lower 
levels of the neuronal metabolite N-acetylaspartate 
(NAA), as well as of choline-containing 
compounds (Cho) and creatine metabolites 
(Cr). Findings are mixed regarding alcohol’s 
effects on the glial metabolite myo-inositol, and 
complex outcomes are associated with measures 
of the neurotransmitters glutamate and gamma-
aminobutyric acid (GABA).26

Summary
Although they do not occur in all people with 
AUD, alcohol-related deficits in neurobehavior, 
neurophysiology, brain structure, and 
neurochemistry constitute significant individual 
and public health concerns. Deficits across the 
four domains are incompletely correlated and 
often fall short of criteria for clinical impairment. 
Nevertheless, they can impact treatment 
engagement, post-treatment adaptation, and 
relapse.27-30 Thus, clarifying recovery trajectories, 
identifying relevant individual and confounding 
variables, and determining effective interventions 
must be research priorities.

EFFECTS OF RECOVERY
Fortunately, with continuing recovery, 
neurobiobehavioral impairment can improve. 
The following sections discuss neurobehavioral, 
neurophysiological, structural, and neurochemical 
recovery in more detail. 

Neurobehavioral Change in Recovery
Investigations suggest that substantial 
improvements in neurobehavioral functions 
occur during the first 4 to 8 weeks of abstinence, 
followed by more modest mid-term (i.e., 
approximately 1 year) gains. Verbal skills typically 
improve most quickly, while other domains, 
although improved, may remain compromised 
for several months to years.31 Longitudinal 

studies also found substantive differences in 
change trajectories across domains, supporting 
the general conclusions derived from cross-
sectional comparisons of subgroups of people 
with AUD who differed in abstinence length.4 
Petit and colleagues32 recently investigated the 
effects of abstinence on alcohol-related working 
memory and inhibitory control deficits. By the 
third week of abstinence, working memory 
function was indistinguishable between the 
AUD and control groups, whereas inhibitory 
control deficits remained. Employing a similar 
3-week test interval, Cordovil De Sousa Uva and 
colleagues33 also observed deficits in inhibitory 
control and executive functions at initial testing, 
but noted no improvements at retest for either 
function. Not surprisingly, recovery across 
these three overarching domains appears to be 
greatest with abstinence.27,34-36 However, it is 
noteworthy that some data suggest that low or 
moderate posttreatment drinking may not preclude 
improvement.29

Studies of improvement in cerebellum-
linked behaviors such as gait, balance, and 
postural sway have produced mixed results. 
Fein and Greenstein37 examined these functions 
in a longitudinal study of people with AUD, 
with a baseline assessment at 6 to 15 weeks of 
abstinence and follow-up 4 to 16 months later. 
Performance was compared with healthy control 
subjects who also were tested twice. The AUD 
group performed more poorly than the control 
group at both assessments and demonstrated no 
improvement across time. The investigators note 
that the analyses would have missed improvement 
occurring before the first assessment (i.e., 
an average of about 10 weeks of abstinence). 
However, persistence of deficits in cerebellar 
functions also has been demonstrated in other 
studies and in both men and women.38 To date, 
most studies on the recovery of alcohol effects on 
the cerebellum have been restricted to measures 
of stability and related outcomes. This focus is 
expected to expand with increasing appreciation 
of the cerebellum’s role in extended brain 
networks.39,40
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Research regarding initial deficits as well as 
recovery in social cognition is limited and has 
yielded mixed results,3 but recent work provides 
encouragement. For example, Erol and colleagues41 
observed improvements in emotion identification 
accuracy, with performance in people with AUD 
at 3 months of abstinence equivalent to that of 
control subjects. It is possible that improvement 
in emotion processing and social cognition may 
require more time than do more commonly 
investigated cognitive functions.

One limitation of these studies is that 
AUD-focused longitudinal examinations often 
assess participants only at two time points and 
typically within a relatively narrow time frame 
to minimize participant attrition and ensure 
study feasibility. This practice significantly 
constrains understanding of continued recovery 
and limits estimations of within-person 
heterogeneity, minimizing the opportunity to 
identify differential predictors and trajectories 
at the level of the individual. A study by Bates 
and colleagues42 provides a notable exception, 
revealing marked within-person heterogeneity 
and illustrating substantive challenges in 
predicting recovery trajectories.

Nicotine use, particularly chronic smoking, is 
common in people seeking treatment for AUD. 
Several studies have examined its potential 
role in exacerbating alcohol-related deficits. 
Durazzo and colleagues34 compared recovery 
trajectories across an 8-month assessment 
period in active smokers and nonsmokers with 
similar initial deficits. Whereas the nonsmokers 
demonstrated recovery of cognitive function, 
the active smokers retained measurable deficits 
on multiple measures. Age played a significant 
role in this relationship, with older active 
smokers evincing the least improvement over 
time.43 In a recent follow-up study, Durazzo and 
Meyerhoff44 compared people with AUD who 
were either never smokers (nvsALC), former 
smokers (fsALC), or active smokers (asALC) with 
a healthy control group. All participants were 
tested twice: The AUD groups were assessed at 
about 30 days of abstinence and again at about 8 

months of sustained abstinence, and the control 
group was tested and retested at a similar interval. 
In contrast to earlier work focusing on learning/
memory,34 the researchers administered a more 
comprehensive battery. Smoking status accounted 
for differential recovery across all neurocognitive 
domains, including executive functions (see 
Figure 1), with active smokers exhibiting the 
least recovery. 
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Figure 1 Effect of smoking status on recovery of 
executive functions during abstinence. Over 
an 8-month post-treatment period, individuals 
with alcohol use disorder (AUD) who never 
smoked evinced greater improvement in 
executive functions (as indicated by z-score) 
relative to all other groups. Active smokers 
showed no improvement between assessments, 
remaining inferior to controls and people who 
never smoked. The slight increase in the control 
group could be expected based on practice 
effects. Note: AP1: 33 ± 9 days abstinent; AP2: 
232 ± 56 days abstinent; CON: never-smoking 
controls; nvsALC: never-smoking individuals 
with AUD; fsALC: former smokers with AUD; 
asALC: active smokers with AUD. Source: 
Durazzo and Meyerhoff, 2020.44 Reprinted 
with permission from Elsevier Inc.



6Alcohol Research: Current Reviews Vol 40 No 3 | 2020

Neurophysiological Change in Recovery
The degree to which brain electrophysiology 
improves with abstinence is variable and influenced 
by family history of AUD. For example, seminal 
studies showed that components of early sensory 
potentials, such as the brainstem auditory evoked 
response, exhibited improved morphology, 
shortened conduction times, and shorter latencies 
at 4 months of abstinence than at 1 month of 
abstinence.9 In contrast, amplitudes for the P3—a 
later component associated with context (target) 
processing, cognitive control, and feedback 
processing—remained dampened. Importantly, a 
family history of AUD accounted for much of the 
variability in P3 amplitude. Similar observations 
across numerous studies have led to the proposal that 
P3 aberrations, particularly blunted P3 amplitudes, 
constitute a possible AUD endophenotype.10,45,46

Using a cross-sectional design, Fein and 
colleagues47 investigated the effect of abstinence 
on neurobiological variables, comparing 
individuals with AUD who were long-term 
abstinent (abstinence ≥ 6 months, mean 
abstinence > 6 years) and community controls. 
The investigators examined the P160—an ERP 
component with demonstrated sensitivity to 
face processing and reaction time—using an 
emotional face expression task. In this task, 
individuals must select the emotion expressed 
by individually presented faces. The control 
task required identifying a neutral face as either 
male or female. Compared with the community 
controls, the long-term abstinent group 
demonstrated longer P160 latencies on both tasks 
and slower reaction times on the emotional face 
expression task only. The P160 effects remained 
significant even after accounting for reaction-time 
differences. In contrast to other work,9,10 family 
history of AUD did not influence outcomes in the 
current study. Also, no significant sex by group 
interactions were observed, a finding contrary to 
the common conclusion that men and women are 
differentially vulnerable.

Several studies have used resting state 
synchrony (RSS) in studies of recovery. RSS 
reflects the level of synchrony in activation and/
or deactivation within or across brain areas 

when an individual is not actively engaged in 
a neurocognitive task, i.e., at rest. Using RSS, 
Camchong and colleagues35,36 examined differences 
between short-term (mean = 73 days) and long-
term (mean = 7.9 years) abstinence as reflected in 
activation patterns within the executive control 
and reward processing networks. They found 
that, when compared to community controls and 
individuals with short-term abstinence, individuals 
with long-term abstinence displayed  significantly 
lower levels of RSS in the reward processing 
network than did either the short-term abstinent or 
community control groups. Individuals who had 
achieved short-term abstinence fell intermediate 
to the community and long-term participants, 
but did not differ significantly from the control 
participants. Longer abstinence was also associated 
with higher levels of RSS in the executive control 
network, although group comparisons indicated 
that only the contrast between the long-term and 
community groups was statistically different.

Alterations in processes underlying intentional 
behavior likely contribute to long-term outcomes. 
As previously described, the ERN is an indicator of 
effective performance monitoring. A recent cross-
sectional study examined the ERN in (a) actively 
drinking, non–treatment-seeking people with 
AUD; (b) individuals meeting criteria for remitted 
AUD using clinical criteria assessing drinking 
consequences and which do not require abstinence 
(mean = 2.8 years in remission); (c) individuals with 
a family history of AUD, but not having an AUD 
themselves; (d) people without histories of AUD 
who met criteria for non-psychotic disorders such 
as anxiety or depression; and (e) healthy controls.12 
In contrast to earlier reports indicating that AUD 
was associated with higher ERN amplitudes,48 
the actively drinking AUD group in this study 
produced significantly lower ERN amplitudes 
than each of the other groups, which did not differ 
among themselves (see Figure 2). Interestingly, 
there were no group differences in accuracy rate 
or reaction times for errors. Also, the study found 
no effect of a family history in the AUD groups, 
although prior work by Fein and Chang49 had 
indicated that an increased family-history density 
in people with AUD was associated with lower 
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ERN amplitude. Regardless of the direction of the 
alcohol effect or the possible role of a family history 
of AUD, these data implicate dysregulation in 

neural activity in detecting behavioral errors, which 
is a critical aspect of effective intentional behavior. 
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Structural Change in Recovery
Demirakca and colleagues50 studied change in gray 
and white matter in treatment-seeking men and 
women between 5 weeks and 3 months of post-
treatment abstinence. They found a significant 
reduction in cerebral spinal fluid (CSF), an indicator 
of ventricular enlargement and significant increases 
in gray matter volume, particularly in the insula 
and cingulate gyrus, for participants who sustained 
abstinence over the interim period. In contrast, 
participants who used alcohol, regardless of the 
amount, demonstrated no change. Unfortunately, 
the sample size was insufficient to address potential 
sex differences. Another study compared imaging 
analyses of treatment-seeking individuals with 
AUD and healthy controls on day 1 and day 
14 of treatment.51 The treatment group showed 
significant, but incomplete, recovery in gray matter 
volume even across the limited time frame, with 
the cingulate gyrus, temporal gyrus, parietal 
lobule, cerebellum, and precuneus exhibiting 
greater improvement than other areas examined. A 
preliminary examination of sex differences revealed 
no sex by group interactions, suggesting the absence 
of sex differences in the trajectory of this measure 
of brain recovery. 

Another longitudinal study examined structural 
changes over a 6-month period.29 Rather than 
using a binary classification of outcomes (i.e., 
sustained abstinence vs. return to alcohol use), 
the investigators quantified alcohol use across the 
study period. The analyses indicated an inverse 
relationship between consumption across the 6 
months and volume increases in diverse brain 
regions, including the cerebellar vermis, fusiform 
gyrus, striatum, and cingulate gyrus. The pattern 
of this association suggested that measurable brain 
volume improvement may be observed with low to 
moderate alcohol use after treatment, at least over 
this 6-month period. However, the small sample 
size dictates caution in broad generalization.

Employing longitudinal assessments of their 
sample, Meyerhoff, Durazzo, and colleagues 
conducted a series of analyses based on longitudinal 
assessment of individuals with AUD to address 
recovery trajectories. Imaging sessions at 1 week, 
1 month, and 7.5 months of sustained abstinence 

found substantive volume increases in the frontal, 
parietal, and occipital lobes as well as increases 
in the thalamus and cerebellum and a reduction in 
ventricular volumes.52 The recovery trajectories 
differed between gray and white matter. Regional 
lobar white matter showed a linear increase across 
the assessment period. In contrast, regional gray 
matter showed a nonlinear pattern, with most of the 
change occurring in the interval between 1 week 
and 1 month. Even with these increases, the AUD 
group had lower gray matter volumes than control 
subjects at the final assessment, with the exception 
of the frontal lobe. The analyses also identified 
an interaction of age and smoking, such that with 
increasing age, the recovery of total cortical and 
frontal gray matter in individuals who smoked was 
reduced compared with those who did not smoke. 
This pattern was consistent with the observed 
behavioral recovery. The sample was composed 
primarily of men (88% to 93%, depending on 
group), precluding study of sex differences. 

The researchers also used these data to 
examine differences between the AUD group 
and the control group, as well as over time, in 
brain regions representing core components of the 
executive control, salience, and emotion networks. 
These included the dorsal lateral prefrontal cortex 
(DLPFC), the anterior cingulate cortex (ACC), 
the orbitofrontal cortex (OFC), insula, amygdala, 
and hippocampus. The analyses determined that 
amygdala volumes were not compromised at 
any point in people with AUD. Also, at the final 
assessment, the volumes of the ACC, DLPFC, 
OFC, and insula were equivalent in the AUD and 
control groups, whereas hippocampal volume 
remained lower in the AUD group.53

A third analysis by this research group 
explored associations between initial compromise, 
improvement across time, and treatment outcomes. 
Comparisons of people with AUD who sustained 
abstinence versus those who relapsed over the 12 
months after treatment showed differences between 
controls and the two groups even at the initial 
assessment. People with AUD who eventually 
relapsed had smaller volumes in three times the 
number of regions (15/20) as did those who sustained 
abstinence (5/20). Moreover, among the relapse 
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group, greater gray matter increases during the early 
weeks of sobriety were associated with longer delays 
to relapse.28

Mueller and Meyerhoff27 also assessed loss in 
gray matter and gray matter connectivity within 
the extended brain reward system—that is, OFC, 
DLPFC, ACC, insula, striatum, thalami, 

hippocampi, and amygdala—and its connections 
with other networks. In longitudinal comparisons 
at about 1 month abstinent and 3 months later, they 
found significant resolution in individuals who had 
sustained abstinence while measures for those who 
had relapsed remained essentially unchanged (see 
Figure 3).
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Figure 3 Within-network and between-networks gray matter connectivity.  (Top) Images on the left show within-
extended brain reward system (eBRS) connectivity strength maps for controls (LD) and individuals who are 
initiating recovery and will either remain abstinent (ABST) or relapse (REL) across the assessment period at 
their original assessment (TP1=1 month abstinent). Images on the right reflect the degree of connectivity for 
the ABST and REL groups at TP2 (~ 3 months later). (Bottom) Images show between-networks connectivity 
strength maps for the LD group at TP1 as well as for the ABST and REL groups at TP1 (left) and TP2 (right). 
Note: Brighter colors and higher numbers on the color bars indicate regions of interest with relatively greater 
connectivity losses compared to the LD controls (i.e., less connectivity). Source: Mueller and Meyerhoff, 
2019.27 Copyright Society for the Study of Addiction. Reprinted with permission.
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Additionally, the research group examined 
potential genetic modulators of volumetric 
recovery.54 In a study of the Val66Met (rs6265) 
polymorphism in the brain-derived neurotrophic 
factor gene (BDNF), they found that between 
weeks 1 and 5 of abstinence, people homozygous 
for VAL exhibited increases primarily in gray 
matter volumes, while heterozygous people 
(VAL/MET genotype) showed volume increases 
predominately in white matter. However, the 
total volume was equivalent for both genotypes 
at each time point (Note that the sample 
included no individuals homozygous for MET). 
Neurocognitive improvement was associated 
with gray matter increases, but not white matter 
increases. The same polymorphism also was 
investigated as a modulator of hippocampal change 
and neurocognitive function across the first 8 
months of abstinence in people with AUD who 
were homozygous for VAL or carried the MET 
allele (MET hetero- or homozygous).55 Compared 
with control subjects without AUD, hippocampal 
volume was lower in the AUD groups at the initial 
assessment and remained so across all assessments. 
However, individuals homozygous for VAL were 
more likely to show hippocampal volume increases 
across the test interval. Contrary to other reports 
from this research group,44 smoking did not affect 
initial or recovery measures.

Neurochemical Change in Recovery
Reduction in neurochemical dysregulation has 
been examined in a relatively small body of work. 
Zahr and colleagues56 examined levels of NAA, 
Cho, CR, and glutamate in recently abstinent 
individuals with AUD (mean days abstinent = 19.6 
± 12.6) and control participants. NAA and Cho 
levels were inversely affected by pretreatment 
drinking variables. Of particular interest were 
findings showing that reduced levels of NAA in the 
thalamus were found mainly in individuals who 
would relapse in the 3 months following treatment.

Prisciandaro and colleagues57 examined 
changes in GABA, glutamate, and glutamine by 
conducting three magnetic resonance spectroscopy 
sessions across a 1-week monitored abstinence 

period (i.e., on days 1, 3, and 7) in non–treatment-
seeking individuals meeting criteria for an 
AUD. The participants reported an average of 
7.2 drinks/drinking day with an average of 7.8 
heavy drinking days (i.e., ≥ 5/4 drinks in a day for 
men/women, respectively) across the previous 2 
weeks. Outcomes showed a significant increase 
(i.e., normalization) of GABA between scans 1 
and 2, without subsequent additional change. 
In contrast to another report from this research 
group,25 changes in glutamate and glutamine were 
not robust. Age, which ranged from 21 to 40, did 
not impact outcomes. There were insufficient 
numbers of women to permit analysis by sex. 
The investigators concluded that the difference in 
outcomes across their studies may be related to 
sample differences in severity of AUD. 

Summary
The studies reviewed here offer significant insight 
regarding brain changes in AUD. Unfortunately, 
women constituted only a small percentage of the 
study samples, and thus sex differences cannot be 
adequately explored. Furthermore, much of the 
published research cited above derives from the 
efforts of a single research group, and the samples 
in the separate reports overlap substantially. 
Given the realities of human neuroimaging studies 
(i.e., subject costs, selection criteria, resource 
availability), sample overlap across investigations 
to ensure study efficiency is not unexpected. 
While this pattern does not detract from the 
potential import of the work, it demonstrates the 
need to replicate the work and expand the samples 
to allow for evaluation of sex effects. 

INTERVENTION STRATEGIES
An important next question is to what degree 
the neurobiological and neurobehavioral deficits 
associated with AUD can be impacted by active 
interventions. The following sections briefly 
introduce behavioral and pharmacologic strategies 
that may facilitate neurobiobehavioral recovery and 
improve long-term outcomes.2 Other approaches, 
including neuromodulation, are gaining 
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momentum as possible interventions for substance 
use disorders58 but will not be discussed. 

Cognitive Training/Rehabilitation
Examination of cognitive training in AUD 
has a long history, but few systematic studies 
were conducted until relatively recently.2,30 
Performance improvement across training tasks is 
referred to as “gains,” while the impact of training 
on additional (untrained) tasks constitutes 
“transfer of training.” Adaptive training protocols, 
which adjust to the skill level of the participant, 
are more efficacious in facilitating training 
gains and transfer of training, particularly to 
novel tasks reliant on the trained process (i.e., 
proximal transfer), than are nonadjusting training 
protocols.59 A key issue is the degree to which 
training transfers to performance on untrained 
processes (i.e., distal transfer). 

Several examinations applying multi-domain 
training paradigms reported training-dependent 
improvements across broad measures. Rupp 
and colleagues60 demonstrated improvements 
in attention and memory performance among 
treatment-seeking individuals with AUD. 
Improvements were observed in several 
cognitive measures, with multivariate analyses 
suggesting substantial transfer across tasks. 
Gamito and colleagues61 administered a web-
based training to individuals with AUD during 
inpatient treatment. Results suggested training-
associated improvements in composite scores 
on a battery of executive function tasks. Fals-
Stewart and Lam62 examined training effects in a 
6-month intervention program. Using a training 
battery engaging diverse neuropsychological 
domains, they observed transfer to an untrained 
neuropsychological battery.

In contrast to multi-domain training, 
contemporary studies often focus on single-
domain approaches. Jones and colleagues63 
investigated training with an inhibitory control 
task. Despite use of a stop-signal paradigm as 
both a training and outcome measure, they did 
not note training-associated improvements. 
Beyond that study, inhibitory control training 

remains relatively rare among AUD-focused 
training examinations, despite its relevance 
to abstinence maintenance. Other single-
domain training approaches have assessed 
memory improvement. Bell and colleagues64 
used a training protocol directed at increasing 
memory capacity among veterans with AUD. 
They detected training-associated transfer for 
untrained verbal memory and learning measures. 
Most of the recent alcohol-related training 
investigations have used working memory 
training. Gunn and colleagues65 observed 
proximal transfer on three of six nontrained 
working memory tasks, two of which continued 
to display improvement at a 1-month follow-up 
assessment. Khemiri and colleagues66 determined 
transfer in one verbal working memory task, 
but no improvement across several additional 
measures, including alternate working memory 
tasks. Similarly, Hendershot and colleagues67 
identified training-associated improvement 
in a digit span task, but not in three other 
working memory transfer measures. Snider 
and colleagues68 observed proximal transfer 
using a “functional” working memory task 
wherein participants followed a set of sequential 
object manipulation instructions. In addition 
to enhanced performance on a functional 
assessment, this study also noted gains in delay 
discounting. Although similar assessments of 
distal transfer remain rare, a recent pilot study 
suggested that incorporation of emotionally 
valent stimuli in working memory training may 
facilitate transfer to social cognition outcomes.69

Together, these investigations support 
assertions that cognitive training may be a useful 
tool to accelerate cognitive recovery in people 
with AUD. Proximal transfer has been observed 
across numerous training studies, while distal 
transfer has been less commonly examined 
and, when studied, inconsistently observed. 
If these interventions are to be effectively 
utilized, individual and methodological variables 
contributing to outcome heterogeneity must be 
systematically interrogated and defined. 
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Cognitive Enhancing Medication
Despite substantive efforts directed at drug 
development for AUD,70 improvement in alcohol-
associated cognitive deficits has received little 
consideration as a primary measure of efficacy. 
Among the FDA-approved medications for AUD, 
older studies found little impact of naltrexone, 
subtle decrements resulting from disulfiram, 
and some putative benefits associated with 
acamprosate.71 A comprehensive review of current 
AUD-focused drug development efforts is beyond 
the scope of this article. However, given their 
demonstrated potential to benefit brain function 
as evidenced by neurocognitive performance, 
potential glutamatergic and cholinergic AUD 
pharmacotherapeutics bear mention.

Glutamatergic medications
NMDA glutamate receptors (NMDARs) are 
integral to learning/memory function, alcohol 
cue salience, incentive motivation for alcohol 
use, and mediation of withdrawal-associated 
neurotoxicity.72 Memantine is an FDA-approved, 
noncompetitive NMDAR channel blocker that 
may improve AUD-associated outcomes.73 
In preclinical studies, memantine conferred 
neuroprotection from withdrawal-associated 
damage74 and ameliorated withdrawal-associated 
cognitive deficits.75 In clinical studies, memantine 
improved behavioral symptoms and cognitive 
deficits in alcohol-related dementia.76 However, 
a recent double-blind, placebo-controlled pilot 
study of treatment-seeking individuals with AUD 
demonstrated no cognitive benefit.77

Cholinergic medications
Neuronal nicotinic acetylcholine receptors 
(nAChRs) are activated by alcohol, facilitating 
mesolimbic dopamine release.78 Animal models 
indicate a substantive role of nAChRs in mediating 
both alcohol consumption and relapse behaviors. 
Taken together with the high prevalence of 
nicotine use in people with AUD, extant data 
suggest that nAChR agonists may be useful as 
putative pharmacotherapies for AUD.79 Varenicline 
is an nAChR agonist with FDA approval for 

supporting smoking cessation. Varenicline also 
reduces alcohol consumption among individuals 
with AUD.80 Roberts and McKee81 recently 
examined varenicline-associated cognitive 
alterations in people with AUD. One week of 
varenicline administration appeared sufficient to 
induce dose-dependent improvements in working 
memory performance and reaction time relative 
to placebo. At the highest varenicline dose, 
improvement in working memory performance 
was associated with larger reductions in alcohol 
consumption. Galantamine, an nAChR agonist and 
acetylcholinesterase inhibitor,82 appears to reduce 
relapse severity.83 Galantamine appears to improve 
sustained attention and working memory functions 
among abstinent individuals with psychostimulant 
use disorders;84 however, its cognitive effects in 
people with AUD have not been investigated.

Summary
It is possible that alcohol-related cognitive deficits 
can be mitigated by behavioral, pharmacologic, 
or combination therapies. The current body of 
research is insufficient to draw strong conclusions. 
Yet, evolving data indicate the promise of 
systematic research regarding a range of treatment 
alternatives, both separately and in combination. 
A critical part of this research must address the fact 
that extant data cannot fully answer the related 
question whether these interventions, if successful 
in improving cognition, impact long-term alcohol 
use patterns. Thus, the path forward requires a 
highly programmatic approach. 

CONCLUSIONS, LIMITATIONS, 
AND FUTURE DIRECTIONS
A large body of research has examined the 
persistence of alcohol-related neurobiological 
and behavioral compromise after detoxification. 
Encouraging data, acquired across decades of 
research, have revealed a reduction in impairment 
following the initiation of abstinence. Significant 
neurobehavioral improvement has been observed 
in the early weeks of abstinence, with some 
continuing recovery in later months. For some 
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measures, deficits are mitigated, but measurable 
compromise persists compared with healthy 
controls. Similar conclusions can be drawn 
regarding improvement in neurophysiological 
measures, brain volume, neurochemistry, 
white matter integrity, and brain network 
integration/activation. One of the most striking 
outcomes is the substantial research suggesting 
that improvement is contingent on sustained 
abstinence. Increased age frequently is associated 
with less effective recovery. Limited data 
are available regarding sex differences, with 
inconsistent results, and still fewer studies have 
considered the interaction of age and sex. Finally, 
it is important to keep in mind that adaptive 
behavior change may occur even in the absence 
of substantial structural or neurophysiological 
“recovery” compared with initial brain or behavior 
compromise. These adaptations may be mediated 
by the engagement of compensatory mechanisms/
processes, such as sacrificing response speed 
to enhance accuracy or engaging alternate or 
additional brain areas. This issue remains largely 
understudied in the context of AUD recovery.4 

One strength of current research is the ability 
to probe the interrelationships of structure 
and function. As shown in previous sections, 
developing science extends and clarifies earlier 
conclusions and affords the opportunity to 
disentangle neurobiobehavioral processes that may 
differentially contribute to improvement. These 
advances promote both scientific and clinical 
progress. For example, Galandra and colleagues23 
demonstrated that alcohol-related deficits in 
aspects of executive functions may be mediated 
by dysregulation in the salience network. Based 
on current understanding of the functions and 
underlying structure of the salience network, this 
finding is consistent with cognitive frameworks 
that emphasize failures in active ignoring as 
a core component of alcohol-related executive 
function deficits. Together, the neurobiological and 
behavioral data provide a rationale for the testable 
hypothesis that improving the ability to ignore 
irrelevant stimuli (i.e., enhancing active ignoring 
skills) may be a useful target for behavioral 

interventions. Similarly, existing research suggests 
that programmatic integration of cognitive 
training interventions and cognitive enhancing 
medications, as well as evolving technologies such 
as neuromodulation, may accelerate cognitive 
recovery and ultimately long-term outcomes. 

Despite the promise of existing data, there 
are notable limitations. First, although there are 
notable exceptions, post-treatment outcomes are 
often ascertained across a few weeks or months. 
Thus, long-term trajectories remain understudied. 
Second, the complexity of conducting systematic 
longitudinal studies is daunting. Thus, 
investigators must take full advantage of available 
data, resources, and volunteers. The result is that 
a limited sample may contribute to numerous, 
interdependent studies. Consequently, the findings 
from a body of work where the supporting studies 
are populated by overlapping samples may not be 
generalizable. Third, as noted in the introduction, 
individual differences are understudied. To the 
extent possible, this review has discussed the 
influence of age and sex. However, other less 
immediately obvious individual variables, such 
as nutritional status, also are pertinent,85 but 
were beyond the scope of this review. Finally, 
as summarized above, sustained abstinence was 
required to show improvement across many of 
these studies. Moreover, participants in the large 
majority of these studies were individuals seeking 
treatment, often in inpatient or intensive outpatient 
facilities and typically meeting criteria for more 
severe AUD. Thus, the findings described here 
do not address outcomes among individuals who 
meet criteria for AUD but who engage in non–
abstinence-based treatment or initiate recovery 
without employing formal treatment programs. 
A person’s selected pathway to recovery is, no 
doubt, influenced by significant environmental 
and individual variables that may, themselves, be 
associated with differential baseline compromise 
and recovery trajectories. Therefore, all efforts 
to advance science and practice must take 
into consideration alternative definitions of 
“recovery.”86
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RECOVERY AND YOUTH: 
AN INTEGRATIVE REVIEW
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Although rates of alcohol and other substance use disorders in adolescents have been  
estimated for decades, little is known about the prevalence, pathways, and predictors of  
remission and long-term recovery among adolescents. This article provides an integrative 
review of the literature on youth recovery. A final selection of 39 relevant articles was grouped  
into five sections: treatment outcomes, special emphasis populations, recovery-oriented  
systems of care, families, and non–abstinence-based approaches. The review recommends  
more adolescent research in three basic areas: more research about medication-assisted 
treatment and recovery as well as harm reduction approaches for adolescents; expansion 
of research on recovery practices for youth who do not receive treatment due to personal 
choice or societal disparities; and more life course research, which may begin with adolescent  
participants and extend across the life span. Additionally, the authors suggest the recovery 
capital model for adolescents and the neuroscience of addiction may provide additional  
precision and direction for the study of youth recovery. 

KEY WORDS: recovery; substance-related disorders; alcohol-related disorders; 
adolescence; continuum of care; alcohol; youth; recovery capital 

INTRODUCTION 
Recovery from alcohol use disorder (AUD) or 
other substance use disorder (SUD) is an evolving 
concept. This article reviews youth recovery, as 
little is known about the prevalence, pathways, and 
predictors of remission and long-term recovery 
among adolescents and how these may contrast 
with recovery in emerging and older adults. 
Although much of the literature on alcohol or other 
substance use in youth has focused on prevention, 
adolescents can and do develop AUD or other 
SUD. Data reported by the annual National Survey 

on Drug Use and Health showed nearly 1 million 
youths (ages 12 to 17) needed treatment for AUD 
or SUD in 2018, although only 83,000 of them 
received services in a treatment center.1 

Historian William White has suggested that the 
recovery movement began in the late 1990s with 
an extraordinary cultural and political mobilization 
supported by the Recovery Community Services 
Program of the Substance Abuse and Mental 
Health Services Administration’s (SAMHSA) 
Center for Substance Abuse Treatment.2 White 
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identified  the  2001  Recovery  Summit  in  St.  Paul,  
Minnesota, which launched Faces and Voices of  
Recovery, as a milestone in the recovery advocacy  
movement. The recovery movement impacted  
research literature as well. Kaskutas, Witbrodt,  
and Grella conducted a Google Scholar search  
dating  to  1959  and  found  a  significant  increase  
from 2001 to 2012 in the number of articles about  
alcohol or other substance use with “recovery” in  
the  title.  The  American  Psychiatric  Association  
then  released  the  fifth  edition  of  its  Diagnostic  
and Statistical Manual of Mental Disorders  
(DSM-5) in 2013, which revised the diagnostics  
for SUD, creating a range of symptoms from  
mild to moderate to severe. This revision helped  
shift the perception of SUD as existing along a  
continuum of severity rather than as a distinct  
positive or negative diagnosis, which was intended  
to impact how practitioners treated SUD and how  
researchers studied it. 

3 

In the midst of the burgeoning recovery 
advocacy movement, SAMHSA’s Center for 
Substance Abuse Treatment convened the first 
National Summit on Addiction Recovery in 
2005 to create one of the first definitions of 
recovery: “Recovery from alcohol and drug 
problems is a process of change through which 
an individual achieves abstinence and improved 
health, wellness, and quality of life.”4 In 2011, 
SAMHSA broadened this definition even more by 
removing the mention of abstinence as a criterion 
for recovery: “a process of self-directed change 
through which individuals improve their health 
and wellness, live self-directed lives, and strive 
to reach their full potential.” These were only two 
of nearly a dozen definitions to come. According 
to Ashford and colleagues, at least 10 relevant 
definitions of recovery emerged between 2005 
and 2017, from which their own Recovery Science 
Research Collaborative (RSRC) highlighted three 
as the “leading definitions of recovery”: SAMHSA 
in 2011, the American Society of Addiction 
Medicine in 2013, and the Betty Ford Institute 
Consensus Panel in 2007.5(p180) Guided by these 
statements, the RSRC crafted its own definition: 
“Recovery is an intentional, dynamic, and 

relational process that involves sustained efforts to 
improve multiple aspects of wellness, and which 
may vary by individual, social, and experiential 
contexts.”5(p183) In an effort to be more holistic and 
inclusive, similar to SAMHSA’s 2011 description, 
the RSRC made no mention of reducing or 
abstaining from alcohol or substance use. 

Along the same lines, none of the major  
efforts  to  conceptualize  recovery  have  specified  
age or developmental concerns, which creates  
the impression that either the definitions were  
intended for adults, or the drafters considered  
adolescent recovery to be indistinguishable from  
adult recovery. In most instances, youth recovery  
simply has not been addressed in the definitional  
literature. Over the last decade, however, addiction  
neuroscience has shown that alcohol or other  
substance use during adolescence has a substantial  
impact on brain development. According to the  
National Institute on Drug Abuse: “The fact that  
this critical part of a teen’s brain [the prefrontal  
cortex] is still a work in progress puts them at  
increased risk for trying drugs or continuing to  
take them. Introducing drugs during this period of  
development may cause brain changes that have  
profound and long-lasting consequences.” (p10)  
In addition, youths under age 18 cannot legally  
drink alcohol without parental supervision or use  
cannabis in states where recreational use is allowed,  
must be enrolled in school, and are considered  
minors and thus legally dependent on parents  
or guardians. For youths in recovery, therefore,  
the developmental, legal, and familial context  
fundamentally differs in ways that render adult-
based  conceptualizations  of  recovery  insufficient. 

6

Adolescent treatment and recovery support 
programs expanded at the same time as definitions 
of recovery were being adopted, and the youth data 
from both the annual National Survey on Drug 
Use and Health and the Monitoring the Future 
studies have shown precipitous drops in virtually 
every indicator of alcohol or other substance-
related disorder—including youth meeting the 
criteria for SUD, youth needing treatment, and 
youth receiving treatment. The number of youths 
ages 12 to 17 who needed treatment—a key 
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indicator of potential referrals—was nearly 2.3 
million in 2002, but by 2018, the number had 
fallen to 946,000.1 

The reason for the decline in adolescents with  
SUD is uncertain, but the recovery movement  
no doubt played a role by spurring programs  
that reduced recidivism and provided tertiary  
prevention. AUD and SUD, though, have persisted,  
as have the treatment and recovery support gaps.  
Despite the efforts to define and potentially quantify  
the  recovery  process,  the  specific  phenomenology  
of youth recovery has remained diffuse. Although  
substantial literature on adolescent AUD and  
SUD and treatment outcomes has arisen over the  
last 20 years, this review of the youth recovery  
literature has been complicated by inconsistent  
conceptions of the ages bounding “youth”; the  
definition, genesis, and life course of adolescent  
recovery; and the outcomes that are deemed  
successful. There exists a tapestry from which to  
divine an understanding of adolescent recovery, but  
a coherent typology has been elusive. This article  
thus uses other topics in the Recovery From AUD  
featured topic series as an organizational guide.  
As most of the issue’s subtopics are not exclusively  
youth-focused, this article brings adolescence to  
the forefront, discussing (1) t reatment outcomes,  
(2)  special emphasis populations, (3) r ecovery-
oriented systems of care, (4) f amilies, and (5)  non– 
abstinence-based approaches. This article concludes  
with a call for a clearer and more focused definition  
of recovery from AUD and SUD for adolescents, as  
well as more prospective and longitudinal research  
on sustained recovery and its impact on individual  
young people and society. 

METHODS 
This article provides a thorough and current 
review of the literature supported by 
representative references, utilizing an integrative 
review approach.7 The methodology reflects the 
topic series’ guidelines to review AUD among 
youth with a focus on recovery and within a limit 
of 50 references. Having three authors minimized 
potential bias, and each person conducted an 

independent review of articles. Multiple meetings 
were held discussing search criteria, findings, and 
selection. The process was emergent, iterative, 
and reflexive, and it considered prior reviews 
looking at similar issues. The authors ultimately 
decided the best organizing frame was from the 
topic series itself. Other frames emerged and were 
considered, but the topics from the journal itself 
ultimately worked best for consistency and clarity. 

Problem Identification 
This review was initially conceived as an 
exploration of the prevalence, pathways, and 
predictors of remission and long-term recovery 
among not only adolescents, but also emerging 
adults, commonly understood as the population 
ages 18 to 25. It also was intended to address 
not only recovery support services but also 
early interventions. After multiple conceptual 
discussions and after receiving consent from the 
editors, the authors agreed to focus on youths 
ages 12 to 18, the life phase usually referred to as 
adolescence. The literature and prevalence data 
on emerging adults (ages 18 to 25) are robust and 
worthy of their own review, but including that 
age group in this review could have drowned 
out the focus on adolescents. Although the life 
phase of transitional-age youth (ages 16 to 24) 
includes minors and youths transitioning from 
state custody and foster care, including that entire 
group also necessarily adds emerging adults, thus 
creating similar issues. As the adolescent age 
group is fundamentally different from emerging 
adults in a number of ways, including legal 
status, brain development, recovery capital, and 
family involvement, the authors felt a study of the 
trends and gaps in the literature on adolescents 
was needed. The scope also was narrowed 
to focus on the recovery process rather than 
the early intervention and treatment outcome 
literature  highlighting  specific  treatments  (such  as  
multidimensional  family  therapy  or  motivational  
interviewing). This allowed the review to approach 
recovery as part of the treatment process as well as 
distinct from it. As treatment was not the focus of 
this review, the only treatment articles considered 
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for this review incorporate investigations into 
specific factors that influence the recovery process. 
Treatment studies exploring treatment outcomes 
and/or effectiveness per se were considered 
beyond the scope of this review. 

Literature Search 
Articles were included if they explored 
problematic alcohol and drug use or AUD and 
recovery among adolescents. As the adolescent life 
phase is understood differently in the literature— 
sometimes containing 18-year-olds and sometimes 
not—this review included articles focused on 
people age 18 and younger. Articles were included 
if they explicitly mentioned recovery or expanded 
on facets of the recovery process, such as personal 
or environmental characteristics that support 
recovery, broadly defined. Such topics included 
abstinence, sobriety, mutual aid, relapse, and 
alternative peer groups. Studies were excluded that 
focused solely on treatment outcomes, screening, 

or prevention. The year of publication was not 
considered when determining eligibility. 

A systematic search was conducted in 
November 2019 of published studies in PsycINFO 
and PubMed (see Figure 1). These databases 
represent curated repositories of health, social 
science, and medical/clinical literature. Databases 
were searched for major themes of alcohol and 
recovery among adolescents. Based upon journal 
guidelines, articles must have explicitly included 
alcohol use in order to be considered for the study. 
Due to the conceptual ambiguity of recovery, 
additional terms commonly used in the field over 
the past few decades were included: relapse, 
remission, self-help, sobriety, and abstinence. 
Targeted searches also incorporated the key words 
“alternative peer group” and “recovery high 
school.” After the removal of duplicates, the search 
resulted in 2,490 unique articles (specific search 
strings available upon request). 

 

 

 

 

 
 

 

   
    

 
  

  

 
 

 

  
 

 

 
 

 

  
 

 
 

 

Figure 1  Literature search tree for an integrative review of recovery and young people.  Note:  ATOD, alcohol, tobacco,  
and other drugs. 
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Data Evaluation 
Two authors independently reviewed half of the  
articles’ titles and abstracts, and the lead author  
randomly  reviewed  articles  for  fidelity.  In  the  initial  
screening, the full text of any ambiguous article  
was reviewed by multiple authors until a consensus  
was reached. After screening, 102 articles were  
identified  as  relating  to  youth  recovery. 

Data Analysis 
Authors independently reviewed the 102 articles 
identified to create broad categories based on 
the variables and/or context studied (e.g., mutual 
aid, adolescent peer group, relapse). Due to the 
complexity and breadth of the literature, authors 
independently reviewed and coded articles for 
key themes and identified one to two main foci. 
The authors then met and refined the list of key 
themes. With a unified list of foci, authors again 
reviewed and coded articles. More than 20 major 
topics and 53 subtopics were identified. Because of 
the limited space and the range of topics, authors 
chose to organize the major topics to mirror 
those covered in the topic series. The 23 primary 
categories were thus grouped into five sections 
for review: treatment outcomes, special emphasis 
populations, recovery-oriented systems of care, 
families, and non–abstinence-based approaches. 
The description and rationale for each of those 
sections is discussed earlier. 

After reaching an agreement on the conceptual 
framework, two authors independently identified 
which of the 102 articles to include in the literature 
review. This process included assessing articles on 
individual characteristics as well as considering 
the breadth of articles reviewed. Individual 
study characteristics included sample size for 
quantitative studies, credibility enhancements 
such as triangulation in qualitative work, 
publication year, recovery focus, and implications 
of findings. Macro-level considerations included 
representing a range of authors, study designs, 
distribution across topic areas, and conceptual 
frames. Upon completion, those two authors met 
to reach a consensus, and the lead author then 
independently assayed the articles to approve of 

the  final  selection  of  39  for  inclusion,  a  number  
within the journal’s preferred limit of 50 total 
citations  (Table  1). 

RECOVERY AS A 
TREATMENT OUTCOME 
Until relatively recently, adolescent recovery from  
AUD or other SUD has been researched mostly  
as part of a linear model of addiction treatment.  
Recovery was understood to be abstinence-based,  
and adolescent recovery usually was assumed  
to include some form of treatment. Indeed, most  
researchers have viewed adolescent recovery as  
the result of successful treatment rather than a  
distinct phenomenon. If recovery programs were  
studied at all, they were seen as aftercare, or  
continuing care, to sustain the gains of treatment.  
Articles examining treatment outcomes and  
relapse thus account for the majority of the articles  
about recovery and youth. Treatment outcomes  
(e.g., abstinence, symptom reduction) were  
identified traditionally as the dependent variable,  
as opposed to the growing body of research  
studying recovery itself as the dependent variable.  
Instead of viewing recovery as its own construct,  
the following articles represent those studies   
that evaluated treatment outcomes as a proxy   
for  recovery. 

Treatment outcome articles cover myriad 
modalities, including both specialty (i.e., treatment 
centers, hospitals) and non–specialty treatment 
(i.e., doctor’s offices, emergency rooms, support 
groups). Within the context of recovery from a 
treatment lens, longitudinal treatment outcome 
studies provide insight into adolescents’ behavior 
post-treatment and the variables that impact 
abstinence or relapse. For the purpose of this 
review, articles researching treatment modalities 
were included if they focused on treatment 
in a recovery context. This means the study 
emphasized how the recovery process supported 
treatment instead of whether a singular treatment 
modality was effective, with the locus being the 
aspects of recovery rather than the components 
of treatment. 
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Table 1 References Identified in Literature Search (N = 39) 

Main Topic Reference 
Number Author Year 

Treatment Outcomes 
8 Brown et al. 2001 
9 Myers, Brown, and Mott 1993 
10 Brown a nd R amo 2006 
11 Latimer et al. 2000 
12 Tapert et al. 1999 
13 Chung et al. 2015 
14 Cornelius et al. 2003 
15 Kaminer and Godley 2010 
16 Cavaiola,  Schiff,  and  Kane-Cavaiola 1990 
17 Maisto et al. 2003 
18 Chung et al. 2005 
19 Kaminer et al. 2018 

  Special Emphasis Populations 
20 McCarthy et al. 2005 
21 Sterling et al. 2009 
22 Pagano  et  al. 2015 
23 Krentzman et al. 2012 
24   Winward et al. 2014 

Recovery-Oriented Systems of Care 
25 Winters et al. 2007 
26 Godley et al. 2019 
27 Kaminer, Burleson, and Burke 2008 
15 Kaminer and Godley 2010 
28 Chi et al. 2009 
29 Dennis et al. 2015 
30 Kelly and Urbanoski 2012 
31 Nash, Hennessy, and Collier 2019 
32   Nash and Collier 2016 
33 Nash 2020 
34 Johnson et al. 2016 
35 Johnson et al. 2018 
36 Pullen et al. 1999 
37 Cloud  and  Granfield 2008 
38 Hennessy, Cristello, and Kelly 2019 
39 Finch, Moberg, and Krupp 2014 
40 Hennessy et al. 2018 
41 Finch et al. 2018 

Families 
42 Stewart and Brown 1993 
43 Jaffe 2002 

 Non–Abstinence-Based Approaches 
44  Marlatt and Witkiewitz 2002 
49 De Sousa 2014 
19 Kaminer et al. 2018 
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There is much research evaluating potential 
mediators and moderators of treatment outcomes, 
such as social skills and cognitive abilities. 
Brown and colleagues, for example, studied 
adolescents’ behavior for 4 years post-treatment, 
and their findings elucidate variables impacted 
by the developmental transition from adolescence 
into young adulthood, which may uniquely 
impact treatment outcomes.8 Other literature 
explored internal factors, such as coping skills, 
developmental and neurocognitive considerations, 
and psychosocial factors.9-11 

Due to the social and environmental pressures  
faced by adolescents, the development of positive  
psychosocial skills can be an essential element  
in treatment, as such skills have been associated  
with  avoiding  relapse.9,11  From a developmental  
perspective, coping skills and neurocognitive  
abilities were found to distinctively impact  
adolescents’  relapse.12  These  factors  were  more  
salient for adolescents with lower intellectual  
abilities, whereas other factors may be more  
salient for those with average or above-average  
intellectual  abilities.12  According  to  Latimer  
and colleagues, an adolescent with at least one  
protective factor (e.g., social connectedness, goal  
directedness, peer abstinence), who completed  
long-term treatment followed by continuing care,  
was more likely to achieve successful outcomes  
compared to those with fewer protective factors.11 

External factors, such as one’s environment 
or social influences, can also impact treatment 
outcomes. Peer affiliation and influence have 
been shown to play critical developmental roles 
in adolescents’ post-treatment behaviors. When 
adolescents return to their previously held social 
groups and support systems following treatment, 
they can be faced with contradicting desires 
to abstain from alcohol and other substance 
use while simultaneously maintaining their 
relationships with substance-using peers.13 

Among adolescents who relapsed post-treatment, 
Cornelius and colleagues found social pressure, 
withdrawal, and negative affect to be the most 
common factors.14 

Continuing care has been highlighted in 
the literature as supporting treatment gains 
and preventing relapse. Kaminer and Godley 
suggested that, because adolescents were less 
likely than adults to remain abstinent after 
one treatment episode, evaluating continuing 
care was essential.15 Cavaiola and colleagues 
highlighted the importance of continuing care 
as part of the recovery process in an early 
article published 30 years ago.16 While still 
emphasizing abstinence and relapse prevention, 
Cavaiola et al. evaluated an array of factors 
impacting post-treatment continuing care among 
adolescents to provide a more holistic view of 
recovery, including integration into mutual aid, 
relapse prevention and relapse management, 
relationships, resistance and denial, grief and 
loss issues, self-esteem issues, family treatment 
issues, and dual diagnosis.16 

The complex nature of recovery has led to 
divergence in how researchers have approached 
relapse and abstinence for youth. It is critical to 
note the discrepancies in definitions of “relapse” 
and the subsequent impact on the evaluation 
of treatment outcomes and recovery for young 
people.17 Relapse and relapse prevention are 
multifaceted phenomena closely associated 
with treatment outcomes; yet, the field has been 
moving away from seeing recovery as requiring 
abstinence. Chung and associates, for example, 
implemented a trajectory analysis to demonstrate 
how a return to use does not necessarily indicate 
an adolescent is not in recovery or reducing their 
problematic behavior.18 As of late, the nascent 
body of literature dedicated to harm reduction 
has highlighted the differences between 
abstinence, reducing use, and using less harmful 
substances as the dependent variables in research 
studies. Although there have been few studies 
of harm reduction for youths, Kaminer and 
colleagues found that the relationship between 
abstinence as a post-treatment goal and long-
term success is stronger than if the goal is harm 
reduction.19 A substantial number of studies have 
been designed through a treatment outcome lens, 
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which defaults to “recovery” if an adolescent is 
abstinent. In essence, for youth, recovery has 
been studied more as an emergent latent variable 
than as its own designated entity. 

SPECIAL EMPHASIS 
POPULATIONS 
Differences in relapse and relapse prevention 
among subpopulations of adolescents form 
a subset of the literature viewing adolescent 
recovery through a treatment outcome lens. The 
recovery process post-treatment had a different 
trajectory based upon various factors, such as the 
intersectionality of an adolescent’s recovery and 
cultural identity, including gender, race, and/or 
ethnicity. Populations highlighted here include 
students and adolescents with co-occurring 
disorders or traumatic experiences. 

Although evaluating co-occurring 
disorders in adolescence can be problematic 
due to diagnostic criteria that often exclude 
people under age 18, there is a small body of 
literature that studies the impact of psychiatric 
comorbidity on relapse and treatment outcomes. 
Psychiatric symptoms have been found to 
influence post-treatment relapse among 
adolescents with AUD or other SUD and a 
co-occurring Axis I diagnosis.20 Sterling and 
colleagues found engagement during treatment 
to be essential for adolescents with co-occurring 
disorders, because abstinence during the first 
year was associated with reduced substance use 
and symptoms of mental health disorders after 
3 years.21 The authors suggested mental health 
symptomology should not be excluded when 
evaluating the treatment outcomes and recovery 
process of adolescents with co-occurring 
disorders, especially given that positive 
mental health outcomes during treatment were 
associated with long-term recovery benefits.21 

Research evaluating the relationship between 
a high incidence of alcohol and other substance 
use for adolescents with trauma histories is 
growing, but the literature is still limited. The 
contribution or impact of lifetime trauma on an 

adolescent’s substance use or on the treatment  
process has been studied, but how trauma  
relates to an adolescent’s recovery has not been  
examined. For example, the relationship between  
social anxiety disorder and lifetime trauma, as  
studied by Pagano and colleagues highlighted  
the  indirect  influence  of  trauma  on  peer  support 
systems and boundary setting in the treatment  
process.22 

Similar to other subpopulations, the prevalence 
of alcohol or other substance-related disorders 
for adolescents based on gender, race, and/or 
ethnic identity has been studied at length. Limited 
literature, however, is available to explain the 
impact of these identities on recovery. Research 
has evaluated post-treatment behaviors that 
have been impacted by an adolescent’s culture. 
For example, although there are differences in 
spirituality and religiosity levels between Black 
and White adolescents receiving treatment for 
AUD or other SUD, the findings suggested that 
religiosity was a predictor of 12-step-related 
behaviors but not of treatment outcomes.23 In the 
same study, a significant gender disparity was 
found in that women were more likely to take the 
actions outlined in the 12 steps.23 

Another unique consideration for this age 
group is the status of student. As most states 
require people under age 18 to be enrolled in 
school, studies have not compared recovery 
processes for student versus nonstudent 
adolescent samples. There is little research, 
though, studying the impact of recovery on young 
people’s academic outcomes. In one such study, 
a neuropsychological test battery evaluating five 
key domains was used as a proxy for academic 
outcomes by evaluating cognitive functioning.24 

During early abstinence from heavy episodic 
drinking, adolescents’ prospective memory, 
cognitive switching, inhibition task accuracy, and 
visuospatial abilities developed significantly.24 

It can be surmised that due to the relatively 
small number of adolescents in recovery, it 
could be prohibitively challenging to study 
sample sizes that result in statistically significant 
findings. Although prevalence of alcohol and 
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other  substance  use  among  specific  adolescent  
subpopulations, such as LGBTQ+ youth, is well  
documented, there are virtually no articles on  
the impact of various identities on long-term  
recovery for youth or how recovery may impact  
the identities youth hold. Based on the literature, it  
is  clear  that substance misuse among adolescents  
varies among subpopulations. There is, however,  
scant literature detailing the impact of a youth’s  
cultural intersectionality on the youth’s recovery  
process.  

RECOVERY-ORIENTED 
SYSTEMS OF CARE 
Recovery-oriented systems of care (ROSC) 
arose out of the shortcomings of the linear, acute 
care model of addiction treatment. ROSC is 
an umbrella concept that represents the entire 
network of formal and informal relationships and 
organizations that foster individual, familial, and 
community recovery processes over time.2(p497) 

Further explanation and elaboration of ROSC can 
be found elsewhere in this topic series. Although 
empirical evidence is mounting for adults, there 
is scarce literature exploring ROSC for youth. 
The few studies that have investigated adolescent 
systems have considered continuing care, mutual 
aid, peer groups, school programs, and technology. 

A key aspect of ROSC is the continuum of care. 
Continuing care, frequently cited as “aftercare,” 
has been situated as following treatment. Like 
traditional treatment outcome studies, most 
continuing care research has studied maintenance 
of treatment gains. The locus of ROSC, however, 
has been the recovery support systems and 
processes themselves rather than simply indicators 
of treatment success. One long-term outcome study 
followed a treatment group, a waitlist group, and 
a community control group over 5.5 years post-
treatment and found that involvement in continuing 
care among the treatment group was positively 
associated with improved treatment outcomes.25 

As smartphones have taken an ever-more 
pervasive place in adolescent communication, they 
also have begun filling a role in continuing care. 

A recent randomized controlled trial found that 
voluntary recovery support provided via phone 
by other youths had direct and indirect effects.26 

Continuing care was directly associated with 
increased involvement with pro-recovery peers 
and recovery management activities. It also was 
indirectly linked to reductions in alcohol and 
substance use and problems as well as increased 
remission. Incremental dose effects were also 
found—for every 10% increase in support call 
completion, recovery activities increased by 
nearly one activity.26 In similar fashion, Kaminer, 
Burleson, and Burke compared in-person and 
brief phone continuing care with no continuing 
care through a randomized design.27 Findings 
indicated that continuing care in general slowed 
the occurrence of post-treatment alcohol use and, 
for girls, maintained treatment gains; phone-
based continuing care was also as effective as 
in-person models.27 More structured, manualized 
continuing care for adolescents, called assertive 
continuing care, also surfaced as an impactful 
model for adolescents.15 Although there is 
evidence that continuing care plays a key role in 
supporting recovery among adolescents, additional 
investigation into the moderators of both 
participation and effect are called for. 

Another  emergent  youth-specific  element  is  the  
incorporation of digital technology in recovery 
supports. Along with the previously mentioned 
studies utilizing phones for their financial and 
geographic  flexibility  in  continuing  care, ,  
Dennis and colleagues investigated and found 
smartphone  apps  to  be  feasible  and  efficacious  for  
recovery monitoring and support among youth.  
The scale of benefits received from peer-based 
and technology-based support merits further 
investigation. , -32 3026

29 

28 26

The recovery-oriented systems of care model 
emphasizes communities, especially peer recovery 
support services. Historically, one of the most 
common continuing care recommendations for 
adolescents has been to attend mutual aid groups, 
such as Alcoholics Anonymous and Narcotics 
Anonymous.30 Fellowships based on a 12-step 
approach appear to provide a supportive social 
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context for adolescents in recovery.33 Attendance 
and involvement in 12-step fellowships, 
specifically particular aspects such as meeting 
with a sponsor outside of meetings and verbal 
participation in meetings, have predicted positive 
recovery outcomes for adolescents over and above 
simple attendance, which also has been positively 
associated  with  outcomes  over  time.28,30,33  Other  
underlying mechanisms of 12-step benefits have 
included general social support and providing 
support to others.28,34,35  In combination with 
mutual aid, participation in religious services 
also was found to positively impact adolescent 
recovery.28,36  Expansion  of  youth-specific  12-
step communities has been identified as a way to 
increase youth recovery support.28,30,33 

ROSC, of course, is not limited to mutual aid 
groups. A youth model perhaps best aligned with 
ROSC is the alternative peer group, which began 
in the early 1970s. Although more evidence of 
effectiveness is needed, alternative peer groups 
(APGs) have been described in the literature 
as a model that integrates recovering peers, 
prosocial activities, and evidence-based clinical 
practices.32 Key elements of the APG model 
include psychosocial education, case management, 
social functions, community recovery support, 
family support, and counseling.32 A unique 
and key component of APGs is their focus on 
developmentally appropriate recovery support 
services for adolescents. 

In reviewing the available evidence presented 
for youth recovery within ROSC, including APGs, 
recovery capital (RC) has surfaced as a useful frame 
for classification of supports and may help target 
specific systems or characteristics to foster youth 
recovery. Recovery capital is the breadth and depth 
of resources that persons can access to support their 
recovery across ecological levels.37 The recovery 
capital for adolescents model (RCAM) highlights 
the importance of understanding youth-specific 
recovery processes across four main domains of 
capital: human, financial, social, and community.38 

The utility of RCAM was supported among APG 
participants such that RCAM identified specific 
recovery assets and barriers for youth as well 

as reflected the four recovery capital domains 
previously validated for adults.31,32,38 

The review also yielded evidence of specific 
systems or domains of recovery capital situated 
within a ROSC paradigm that support youth 
recovery. Recovery high schools, for example, 
are specifically designed for students recovering 
from a substance use disorder. Although they 
have been a resource for adolescents since the late 
1970s, they have only begun to be systematically 
empirically evaluated.39 A recent systematic 
review found only one rigorous study to date 
evaluating recovery high schools40—indicating 
a significant need for further investigation. 
These institutions of continuing support for 
youth are dynamic and vary widely in regards to 
enrollment, fiscal stability, governance, staffing, 
and organization; however, the tailored supports 
appear to benefit adolescents’ recovery and 
academic performance.39,41 

Criminal justice institutions also present 
a system in which changes in practice can be 
more supportive for youth recovery. Evidence 
of the role of social support, religious service 
attendance, and service to others among youth 
who have been involved with criminal justice 
institutions indicated that providing a supportive 
recovery environment reduces the risk of relapse, 
incarceration, and violent crime.34,35 

FAMILIES 
The  family  context  has been  identified  as  a  
significant component in the etiology and  
progression of adolescent alcohol and substance  
use for decades.42  Addiction has been commonly  
referred to as a family disease. Like most  
adolescent recovery research, though, the focus has  
been entrenched in the acute addiction treatment  
paradigm.  Jaffe,  for  example,  identifies  family  
therapies as a key treatment modality for youth.43 

The familial relationship, however, can be 
especially complex for adolescents seeking 
recovery, because they often have parents who also 
engage in problematic drinking or use.16 Despite 
the acknowledgement of how critical family is 
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for adolescents seeking recovery, there remains a 
significant gap in the research literature focusing 
on  recovery  specifically.  Possible  explanations  
include but are not limited to the feasibility of 
family-based research studies. Including additional 
family participants in the research design 
increases cost and demands for methodological 
rigor. Future investigations into mechanisms of 
youth recovery are needed to better understand 
the familial context, as well as to situate families 
within the ROSC and recovery capital frames. 

NON–ABSTINENCE-
BASED APPROACHES 
As ROSC has emerged out of the gaps of acute 
care models, non–abstinence-based approaches 
to recovery have facilitated a new organizing 
paradigm surrounding multiple pathways of 
recovery.5 Although the concept of multiple 
pathways is not new, the exploration of harm 
reduction and medication-assisted treatment 
(MAT) and recovery is relatively recent. Shifting 
the focus to outcomes such as quality of life, 
personal relationships, life satisfaction, and 
improved cognition has presented new avenues 
for investigation and understanding treatment 
effectiveness. This new paradigm has particular 
implications for adolescents.44 

Although the line between abstinence-based 
treatment and abstinence-based recovery has 
become less distinct over time, the lines between 
MAT and medication-assisted recovery have 
always been blurry. White said: 

The historical stigma attached to 
methadone and the broader arena of 
medication-assisted treatment has denied 
MAT patients the status of recovery and left 
them isolated from mainstream community 
life and existing in limbo between cultures 
of addiction and cultures of recovery. . . . 
At the very core of this stigma is the deeply 
imbedded idea that recovery from opioid 
addiction does not begin until the day the 
use of medications like methadone and 
buprenorphine ends. Recovery from no 

other chronic health condition rests on such 
a proposition.45(p6) 

The limbo may be even more profound for 
adolescents. Levy and colleagues suggest MAT 
might be effective in the treatment of opioid 
use disorder for adolescents;46 however, Feder, 
Krawczyk, and Saloner found that only 2% of 
adolescents in treatment for heroin and opioid 
use received MAT, compared to 26% of adults.47 

Beyond the long-standing philosophical issues 
about prescribing medications to treat AUD 
or other SUD, there are also concrete legal 
barriers in both national and state statutes that 
make it difficult for physicians to prescribe 
some medications such as methadone or 
buprenorphine to minors.48 

Additional consideration is needed given 
the legal repercussions of harm reduction for 
adolescents—namely, that consumption of 
alcohol and cannabis is illegal for those under 
age 21—as well as the neurocognitive variables 
for the still-developing adolescent brain.19 

Moreover, although De Sousa found that MAT, 
particularly disulfiram, reduced number of 
drinking days,49 Kaminer and colleagues found 
no evidence that harm reduction motivations 
for AUD yield more desirable outcomes 
than abstinence-based motivations among 
adolescents.19 Empirical evidence of non– 
abstinence-based approaches for young people 
is scant. Future research should explore if these 
approaches are safe and effective for youths. 

DISCUSSION 
In a speech delivered at the UCLA/Betty Ford  
Institute Annual Recovery Conference in 2012,  
historian William White said: “People are  
entering recovery younger and younger, and yet  
little information exists about living a life in  
recovery that begins at age 15 or 25 rather than  
45 or 55.” (p495)  This review has shown White’s  
comments largely still hold. Recovery from AUD  
or other SUD remains a complex and challenging  
concept to define and thus to study, and this is  
even more evident for recovery that begins in  

2
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adolescence. Steps have been taken, however, 
to distinguish recovery for people under age 18 
from recovery in adulthood. 

Early efforts to research youth recovery 
viewed it as the result of successful treatment. 
Recovery for adolescents was understood to 
be abstinence-based and usually was assumed 
to include some form of treatment. Studies 
suggested the post-treatment recovery process 
had a different trajectory based upon various 
person-level factors, including the adolescent’s 
cultural identity, student status, trauma history, 
and co-occurring disorders. Most of these 
studies, though, still viewed adolescent recovery 
through a treatment outcome lens. 

The recovery-oriented systems of care 
approach shifted the structural and empirical 
locus to the recovery process itself, and it 
moved away from a program-level orientation 
to a systemic one. Although many studies 
of aftercare, or continuing care, still remain 
situated in a treatment outcome frame, the 
attention has gradually progressed to specific 
components of successful recovery for youth. 
Studies of adolescent ROSC, though still 
relatively small in number, have considered 
adolescent continuing care, mutual aid, peer 
groups, and school-based programs—as well 
as the impact of smartphone technology on 
youth recovery. Addiction also has long been 
understood to be a “family disease,” and there 
have been a few attempts to understand family 
systems in recovery. 

Recovery increasingly has been presented as 
not requiring abstinence, and non–abstinence-
based approaches to recovery have generated 
more attention in the field. The idea of multiple 
pathways to recovery has included paths without 
specialty treatment. Harm reduction and 
MAT approaches for youth have produced few 
empirical studies while getting more support 
philosophically. Traditional outcomes, such as 
relapse or even reduced days of use, have been 
supplanted by variables such as quality of life, 

personal relationships, life satisfaction, and 
improved cognition. 

The arc of the recovery paradigm has been 
moving from acuteness to chronicity, from 
programmatic to systemic, from pathology to 
wellness, from exclusivity to accessibility, from 
homogeneity to diversity, and from selectivity 
to inclusivity. Diagnosis and treatment of 
AUD and SUD have shifted away from seeing 
recovery as a linear progression toward 
abstinence to understanding recovery moving 
along a continuum, which may not necessitate 
complete abstinence. Indeed, alcohol and other 
substances have even been removed from recent 
definitions of recovery to allow room for non– 
substance-related addictions—as supported by 
neuroscience suggesting similar brain activity 
for substance and non–substance-related 
addictions. The turn toward a “big tent” or 
“many roads” approach for recovery has benefits, 
such as mitigating stigma and facilitating healthy 
lives for millions of people. At the same time, the 
unique properties of recovery from AUD or other 
SUD have become harder to glean, especially as 
sobriety becomes less of a goal. As adolescents 
fundamentally differ from adults, it is essential 
to determine when the “big tent”/“many roads” 
concept—established by and for adults—will 
help youth and when it will not. 

FUTURE RESEARCH 
A clear organizing framework is missing 
from the extant adolescent recovery literature. 
Promising work in this area includes the seminal 
article by Brown and Ashford around creating a 
“recovery science”50 and an article by Finch and 
Frieden that provides a synthesis of how classic 
developmental theories form a foundation for 
recovery high school environments and culture.51 

It is hoped that a theoretical model will emerge 
from suggested future research to explain 
behavior change and maintenance, remission, 
and sustained recovery for young people. 
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Harm Reduction and Medication-
Assisted Recovery 
As harm reduction continues to gain legitimacy 
as a model of recovery, more evidence is needed 
to understand how ongoing substance use may 
impact neurological as well as psychosocial 
development of adolescents. This review also 
has shown that more research is needed on how 
psychopharmacological drugs impact a developing 
brain differently from an adult brain, and how 
those differences implicate medication-assisted 
recovery. Both exploratory and effectiveness 
studies can guide the discussion away from 
passionate debates toward grounded understanding 
and evidence-informed program development. 

Expanding Beyond a Treatment 
Outcome Paradigm 
The prevalence data have shown that although the 
number of youths with AUD or other SUD has 
been declining steadily over the last 2 decades, 
large numbers of adolescents with SUD or co-
occurring disorders still do not have access 
to treatment and/or do not receive treatment. 
Although most of those youths likely do not 
get into recovery as adolescents, many do, and 
they are not being captured in the literature on 
recovery as a treatment outcome. One byproduct 
of widening the umbrella for people in recovery 
should be the subsequent broadening of who gets 
included in programs and studies. 

Disparities 
Regarding the wider umbrella, adult studies of 
recovery have considered disparities around 
intersectional identities and social class in 
treatment and recovery. Much of the discourse 
about MAT, harm reduction, and abstinence-based 
recovery has revolved around racial disparities in 
the mental and behavioral health system. Youth 
of color “have less access to, and lower quality of, 
behavioral health services compared to their White 
counterparts.”52(p22) These disparities and their 
impact on adolescent recovery trajectories need 
more exploration. 

Recovery Capital for Adolescents 
More studies also are needed for investigating 
various support modalities for youth, including 
recovery residences, recovery high schools, 
alternative peer groups, mutual aid groups, and 
family systems, and how different combinations 
of components may be needed for different people 
and diverse populations. The nascent work on the 
recovery capital model for adolescents38 offers  
great promise in explaining disparities of access 
to certain types of recovery support, as well as 
which factors may benefit one young person 
more than another. The recovery capital model 
in combination with a clearer comprehension of 
adolescent neuroscience of addiction will better 
tune  the  field  of  youth  recovery. 

Recovery Across the Life Span 
Finally, recovery research in general needs 

more life course studies. Recovery begun in 
adolescence cannot be fully understood until 
adulthood. Although retrospective studies 
can provide some data on origination of AUD 
and SUD and the pathways of recovery, better 
precision is needed. Prospective, longitudinal, 
and life course research, beginning in youth and 
continuing at regular intervals, is the only way to 
fully appreciate the complex and cascading nature 
of recovery across the life span. 

LIMITATIONS 
Neither “youth” nor “recovery” has a commonly 
accepted definition. Although the authors were 
diligent in using the literature to frame both for the 
purpose of this review, it is possible that defining 
either concept differently would have taken the 
review in divergent directions. 

In making choices to study adolescents and 
the recovery process, this review did not include 
studies of emerging adults (ages 18 to 25) and 
transitional-age youth (ages 16 to 24), unless youth 
age 18 and younger were explicitly included in the 
sample. Although this allowed the authors to focus 
on adolescents, there may have been studies of 



14 Alcohol Research: Current Reviews Vol 40 No 3 | 2020

 

  

  
 

         

 

 
 

 
 

 
 

 

 

 

  
  

 

adults whose recovery began in their youth, which 
were not reviewed. 

Similarly, in line with the journal’s focus on 
alcohol, the review required alcohol and recovery 
to be main components in the literature search, 
which may have left out articles on SUD that did 
not explicitly mention alcohol. The language used 
in extant literature guided the findings. In studies 
related to recovery and young people, AUD and 
SUD often were discussed in one category instead 
of referencing alcohol and various substances in 
their own capacity. Hennessy and Fisher provide 
an example of how future studies could review 
literature related to broader substance use and 
recovery among young people.53 

Though population effects are considered here, 
the review does not fully explore the diversity 
of adolescent recovery experiences based on 
intersecting identities or social class. This is 
due in large part to the lack of diversity in both 
adolescent recovery support programs and in 
research studies. 

Finally, while using this topic series’ 
own categorizations as an organizing frame 
allowed for conceptual consistency, it can be 
acknowledged that different reviewers may 
have arrived at a different heuristic typology. 
No review of adolescent recovery at this stage 
should be considered definitive, and this review 
is no exception. Rather, the intent was that this 
integrative review would be well designed, 
thorough, and an accurate representation of the 
field to date. 

CONCLUSION 
As the recovery movement has become established 
and access to recovery has broadened, the need 
to explain and study how the concept of recovery 
pertains  specifically  to  adolescents  has  increased.  
This integrative review considered studies of 
youth and recovery across (1) treatment outcomes, 
(2) special emphasis populations, (3) recovery-
oriented systems of care, (4) families, and (5) 
non–abstinence-based approaches. Although this 

review found that the literature on adolescent 
recovery has grown, the authors make the 
following recommendations: 
• More research is needed about the impact and 

effectiveness of medication-assisted recovery 
and harm reduction. 

• The field of adolescent recovery needs to widen 
its scope of practice and research beyond youth 
who have received treatment to include those 
who have not received treatment due to personal 
choice or societal disparities. 

• The literature would benefit from more 
prospective and life course research. 

Research must not lose sight of the unique 
properties of either adolescent development or 
recovery from alcohol or other substance-related 
disorders, and there is great promise in the recovery 
capital model for adolescents and the neuroscience 
of addiction to provide more precision and direction 
to the field of recovery and youth. 
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Special emphasis populations in the current context can be defined as groups experiencing 
health disparities resulting in elevated risk to health, safety, and well-being from drinking 
alcohol. Individuals from marginalized minority populations often encounter barriers to 
accessing and receiving effective alcohol treatment due to social inequities and disadvantaged 
life contexts, which also may adversely affect recovery from alcohol use disorder (AUD). 
Recovery from AUD often involves the adoption of a stable non-drinking lifestyle (sobriety), 
increased health and well-being, and increased social connection. Although there has 
been considerable work on AUD epidemiology among special emphasis populations, little 
research exists directly examining recovery among racial/ethnic minority populations and/
or sexual and gender minority populations. The current narrative review hopes to spark 
scholarly interest in this critically neglected area. This article opens with a review of special 
emphasis populations and their alcohol-related risks. Next, definitions of recovery, Alcoholics 
Anonymous, and culturally adapted recovery models for racial/ethnic minority populations 
are explored. This is followed by a discussion of factors that may particularly influence 
recovery among marginalized minority populations. This narrative review concludes with 
a discussion of research priorities for promoting health equity through studies focused on 
understanding and supporting recovery from AUD among marginalized minority populations.

KEY WORDS: alcohol-related disorders; alcoholism; minority health; health status 
disparities; Alcoholics Anonymous; social justice; alcohol; sexual and gender minorities

INTRODUCTION
The National Institute on Alcohol Abuse and 
Alcoholism (NIAAA) defines special emphasis 
populations as “groups who face particular 
risks from drinking alcohol based on personal 
characteristics such as age or gender.”1 Underage 

youth, emerging adults (ages 18 to 28), older 
adults (age 65 and older), women, individuals 
experiencing co-occurring disorders, and ethnic 
and racial minorities are special emphasis 
populations highlighted by NIAAA. Additional 
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special emphasis populations at heightened risk for 
AUD include sexual minorities,2-4 individuals with 
justice system involvement,5-10 homeless persons,11 
and former foster care emerging adults.12

Underage Youth
Underage youth are a special emphasis population 
given the ubiquity and inherent danger of 
underage drinking, as well as the status illegality 
of drinking among minors. By 12th grade, most 
Americans will have consumed alcohol, half will 
have consumed alcohol in the past year, and 1 
out of 7 will have had five or more drinks in a 
row in the past 2 weeks.13 Underage drinking is 
remarkably dangerous, carrying with it substantial 
risk to the health, safety, and well-being of 
teenagers and those around them. 

Emerging Adults
Emerging adults are distinguished by the highest 
risk for alcohol and drug use problems of any 
age group.14 More than a third of emerging adults 
report binge drinking during the past 2 weeks; 
those attending college are at higher risk for 
drinking problems than those not attending 
college, and collegians who participate in Greek 
letter organizations (“Greek life”) are at especially 
high risk.15

Older Adults
NIAAA considers older adults (age 65 and older) 
a special emphasis population because many drink 
despite (1) age-related increases in sensitivity 
to alcohol, (2) health problems complicated by 
drinking, and (3) using medications that interact 
poorly with alcohol.16 Moreover, drinking 
problems among older adults often are associated 
with factors unique to senior adulthood, such 
as aging-related health worries, boredom after 
retirement, the death of friends and loved ones, 
shame about drinking, and the justification that 
drinking is harmless to others. 

Individuals With Co-Occurring 
Disorders
Co-occurring disorders alongside AUD are 
common, and individuals with co-occurring 
disorders are a special emphasis population given 
the complexities associated with treating AUD 
alongside other disorders. People with drinking 
problems are at heightened risk for psychiatric 
problems (i.e., anxiety disorders, depressive 
disorders, bipolar disorders, attention-deficit/
hyperactivity disorder, borderline personality 
disorder, antisocial personality disorder, 
schizophrenia); problems with the use of other 
drugs in addition to alcohol; and physical problems 
and conditions (e.g., liver disease, HIV/AIDS, 
alcohol-related cancers). This comorbidity is a 
product of genetic vulnerabilities, epigenetics, 
neurobiology, environment, exposure to stress, 
and trauma. As highlighted by NIAAA, having 
co-occurring disorders is associated with 
greater alcohol problem severity;17 moreover, it 
complicates the treatment of AUD, which for 
optimal effectiveness must be integrated with 
treatment(s) for co-occurring disorders. 

Women
NIAAA regards women as a special emphasis 
population given the higher risk of certain alcohol-
related negative consequences compared to men, 
such as liver damage, heart disease, brain damage, 
and breast cancer.18 Moreover, women are a special 
emphasis group due to the issues of drinking 
during pregnancy and fetal alcohol exposure. In 
general, women report more problems related to 
physical and mental health as well as more past 
trauma and abuse (physical and sexual). Notably, 
women are more likely than men to begin using 
alcohol and drugs after a specific traumatic event 
and to suffer from post-traumatic stress disorder.19 
Key principles in women’s recovery include 
addressing any experiences of trauma, including 
incest and rape, fears of losing their children, and 
parenting challenges and efficacy.20-23 
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Racial and Ethnic Minorities
NIAAA24 points out “certain ethnic and 
racial minorities as well as other underserved 
populations experience more negative 
consequences of illness and premature death 
than other groups,” noting disparities affecting 
(1) Hispanics/Latinx, (2) Blacks, and (3) Native 
Americans. The life contexts of racial and ethnic 
minority individuals with AUD are likely to 
include more economic hardship, stress, systemic 
discrimination and prejudice, and compounded 
disadvantage, as well as fewer recovery resources 
and supports, compared to the life contexts of 
non-Hispanic White individuals with AUD. The 
marginalization associated with racial/ethnic 
minority status produces enduring and significant 
challenges to recovery for such individuals. 

The remainder of this narrative review focuses 
on individuals from marginalized minority groups 
in the recovery phase of their drinking careers, 
with particular attention to what may distinguish 
recovery challenges experienced by minority 
populations from those experienced by majority 
populations. It should be noted that rigorous 
empirical studies directly investigating recovery 
among any marginalized minority population(s) 
are absent from the literature; in contrast, 
considerable research has been conducted on the 
epidemiology of AUD and alcohol-related negative 
consequences among minority populations. The 
current narrative review draws heavily on that 
epidemiological work and extends it to recovery 
by: (1) examining what is known about recovery 
among minority populations; (2) identifying 
factors and mechanisms that especially may 
impact recovery among minority populations; and 
(3) suggesting avenues for additional research.

DEFINING RECOVERY 
AMONG SPECIAL 
EMPHASIS POPULATIONS 
Despite widespread common usage of the term 
“recovery,” obtaining expert consensus on the 

essential elements for defining recovery from 
AUD has proved challenging. The Substance 
Abuse and Mental Health Services Administration 
(SAMHSA) defines recovery as “a process of 
change through which individuals improve 
their health and wellness, live a self-directed 
life, and strive to reach their full potential.”25 
Moreover, SAMHSA conceptualizes recovery 
along four dimensions: health, home, purpose, 
and community relationships/social networks. 
The Betty Ford Institute Consensus Panel 
defines recovery as “a voluntarily maintained 
lifestyle” characterized by sobriety (abstinence 
from alcohol and nonprescribed drugs), personal 
health (improved quality of personal life), and 
citizenship (respect for others).26 William White 
defines recovery as “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.”27 Despite considerable overlap among these 
three influential recovery definitions, they differ in 
meaningful ways with one another (e.g., whether 
recovery is voluntary; whether recovery means 
enduring vulnerability). 

Kaskutas et al. reached out to adults in recovery 
(n = 9,341) and asked them how they defined 
recovery.28 Responses revealed three factors: 
(1) “abstinence” (no use of alcohol); (2) “essential 
recovery” (being honest with oneself, handling 
negative feelings without drinking or using, 
enjoying life without drinking or using); and 
(3) “enriched recovery” (ongoing growth and 
development, reacting to life in a more balanced 
way, taking responsibility). In post hoc analyses, 
Kaskutas et al. examined possible variation by 
race/ethnicity and education in definitions of 
recovery, and found almost none. Notably, adults 
in recovery with less than a college degree or 
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from racial/ethnic minorities were less likely than 
their counterparts to emphasize abstinence in 
defining recovery, and more likely to emphasize 
the essential recovery and enriched recovery 
factors. Overall, these differences were slight, 
suggesting considerable overlap in definitions of 
recovery among and across minority and majority 
populations in recovery. 

PARTICIPATION IN 
ALCOHOLICS ANONYMOUS 
BY MINORITY POPULATIONS 
Participation in formal alcohol treatment 
typically precedes entering recovery. Kaskutas 
et al. found that 96% of adults self-identifying 
as being in recovery had received treatment 
for AUD.28 The overwhelming majority of 
alcohol treatment programs in the United States 
incorporate 12-step elements and promote 
participation in Alcoholics Anonymous (AA) 
as an aid to recovery. AA was founded by 
non-Hispanic White men in the 1930s, and 
historically most AA members in the United 
States have been non-Hispanic White; over time, 
AA members have become much more diverse, 
reflecting the increasing demographic diversity of 
the U.S. population. 

Concerned that AA’s non-Hispanic White 
origins might be a barrier to AA participation for 
minority populations, Tonnigan, Connors, and 
Miller reviewed the literature and concluded: 
(1) AA is well known and well liked among 
minority populations; (2) minority populations 
are less likely to avail themselves of AA 
compared to nonminority populations; and, 
(3) minority populations are as likely to benefit 
from AA as nonminority populations.29 In the 2 
decades since the published review by Tonnigan 
et al., AA has grown substantially in the number 
of interest groups, meetings, conventions, and 
program resources designed especially for 
minority populations in recovery from AUD (e.g., 
http://gal-aa.org/ for gays and lesbians; https://
naigso-aa.org/ for Native Americans). 

AA Special Emphasis Group 
Adaptation: The Native American 
Wellbriety Movement
Some minority populations have adapted AA 
literature, rituals, and materials to increase 
AA’s appeal, as well as cultural and linguistic 
appropriateness, for members of their communities. 
Beginning in the 1960s, AA has been steadily 
adapted by American Indian communities, 
culminating in the Wellbriety movement.30 
Wellbriety frames AUD from an American Indian 
perspective, where all things are holistically 
connected, and there is no separation between the 
individual, family, and tribe. Moreover, the fourth 
edition of the Big Book of Alcoholics Anonymous31 
has revised and updated its depictions of Native 
American culture, and a growing number of Native 
American meetings are registering with the AA 
General Services Office (https://naigso-aa.org/).

Despite the advances of the Wellbriety 
Movement, the relative dearth of AUD treatment 
and aftercare approaches congruent with Native 
American cultural values, beliefs, and traditions 
remains a major barrier to recovery from AUD 
for Native Americans.32,33 Tradition-based Native 
American practices that may be incorporated 
into AUD treatment and recovery include: 
Sweat ceremonies, a cultural practice usually 
performed in a lodge that uses heat and steam to 
cleanse toxins from the mind, body, and spirit; 
smudging or the burning of sacred herbs to purify 
people and places; the use of ceremonial drums 
and songs; Talking Circles; traditional healers; 
and Elder teachings.34 Additionally, historical 
trauma impinges upon Native Americans’ 
successful recovery from AUD. Brave Heart 
notes: “Historical trauma, also referred to 
as a cumulative trauma, soul wound, and 
intergeneration trauma, refers to the cumulative 
emotional and psychological harm experienced 
throughout an individual’s life span and through 
subsequent generations.”35 Historical trauma is 
the cumulative result of centuries of subjugation, 
racism and discrimination, genocidal violence, 
segregation, and systemic oppression inflicted 

http://gal-aa.org/
https://naigso-aa.org/
https://naigso-aa.org/
https://naigso-aa.org/)
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upon Native Americans. Incorporating tradition-
based practices, and holistic concepts of wellness 
and community-based recovery support, can 
help contextualize and ameliorate the impact of 
historical trauma on recovery from AUD among 
Native Americans.32,33 

AA Special Emphasis Group 
Adaptations: African American 
and Hispanic 
In African American communities, local church-
based drug ministries and mutual aid groups often 
are indigenous sources of services for recovery 
initiation, stabilization, and maintenance.36 
Given AA’s Episcopalian roots and its emphasis 
on congregation and mutual aid, AA integrates 
relatively easily with church-based recovery 
support initiatives in African American 
communities. In immigrant urban Hispanic/
Latinx communities in California, anexos are an 
indigenous adaptation of AA, typically catering to 
male, lower-income, Spanish-speaking immigrants 
and migrants.37,38 Residences literally annexed to 
AA meeting sites, anexos originated in Mexico 
in 1975 as part of the recovery support “24 Hour 
Movement” (Movimiento 24 Horas), and since 
have spread to Hispanic/Latinx communities in 
the United States. Although strides have been 
made toward the cultural and linguistic adaptation 
of AA by minority groups, these advances have 
been limited by an emphasis on heterosexual men; 
thus, a critical next step is the adaptation of AA for 
minority women and for intersectional individuals 
with both racial/ethnic and sexual minority status. 

CHALLENGES TO 
RECOVERY AMONG 
MINORITY POPULATIONS
Marginalized minority groups possess limited 
economic and social capital. Such limitations 
typically result from social and environmental 
injustices, and often reflect de jure and de 
facto discrimination.39 Both before and during 
recovery from AUD, the life contexts of 

minority populations are likely to include more 
pervasive and enduring hardships, stresses, and 
disadvantages compared to the life contexts of 
majority populations.40-47 Among marginalized 
minority groups, disadvantaged life contexts are 
(1) socially determined, (2) a function of social 
injustices, and (3) the primary causes of health 
inequities and disparities.41,42 This means that 
the long-term elimination of health disparities, 
including those associated with recovery from 
AUD, is dependent on social change. 

Research has identified a range of socially 
determined disadvantaged life contexts that 
significantly impact the course of AUD among 
minority populations;40-47 it is very likely that these 
same social determinants significantly impact 
recovery from AUD. Key social determinants 
that may influence recovery among minority 
populations include:
• Material hardship
• Residential segregation
• Neighborhood crime and disorder
• Alcohol access through nearby alcohol outlets 

including bars and liquor stores
• Stigma about having problems with alcohol use 

or having AUD
• Unfair treatment, prejudice, and discrimination
• Disparities in medical care, resulting in more 

untreated or undertreated medical conditions
• Housing instability 
• Unemployment and underemployment
• Personal demoralization
• Lack of culturally and linguistically appropriate 

recovery support services nearby
• Stress, from multiple and interacting sources

Such inequity in exposure to economically 
disadvantaged and health-compromising life 
contexts is a pressing environmental justice 
issue. Racial/ethnic minority populations are 
marginalized groups living in lower-income 
areas; residential segregation by income and race/
ethnicity is considered “the most critical distinctive 
social exposure” driving health disparities.49 
Research has shown that the associations 
between environmental risks and AUD are 
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stronger in poorer neighborhoods, suggesting that 
environmental challenges are a particular threat 
to recovery among individuals with AUD from 
low-income communities.50 Although successful 
recovery from AUD can be difficult and tortuous 
for anyone, successful recovery for someone from 
a marginalized minority population includes an 
added layer of socially determined challenges 
and environmental injustices. Moreover, a sizable 
number of people in recovery have more than one 
minority identity (e.g., a Latinx lesbian, a person 
of color who is incarcerated); individuals with 
intersectional identities may be especially likely 
to encounter socially determined challenges to 
recovery from AUD. 

RECOMMENDATIONS 
NIAAA51 has identified four research priorities 
for investigations regarding the dynamics of 
posttreatment recovery. Two of these priorities 
speak directly to decreasing health inequities and 
enhancing knowledge related to recovery from 
AUD among minority populations. NIAAA notes 
that studies are needed on (1) “the neurobiological, 
psychological, environmental, and social factors 
that influence post-treatment recovery” and (2) 
“trajectories of recovery in subgroups of people 
with different cultural and socioeconomic 
backgrounds, cognitive abilities, and medical 
histories.” Keeping these two priorities in mind, 
the following recommendations are offered for 
future research on recovery from AUD among 
minority populations:
• Identify modifiable drivers of recovery among 

vulnerable populations.
• Estimate the contributions of various life context 

hardships, stresses, and disadvantages to recovery 
trajectories among minority populations.

• Explore the intersections of various minority 
identities (e.g., race, ethnicity, socioeconomic 
status, sex), alongside experiences of 
discrimination and injustice, vis-à-vis recovery 
trajectories.

• Examine how (1) minority populations use 
or adapt AA, (2) AA practices vary among 
minority populations, and (3) characteristics of 
minority populations influence the likelihood of 
benefitting from AA.

• Investigate the critical transition from treatment 
completion to community-based recovery, and 
how that affects long-term recovery trajectories 
among minority populations.

• Compare the utilization and impact of AA versus 
other recovery support services (e.g., Wellbriety; 
SMART [Self-Management and Recovery 
Training], Celebrate Recovery) among minority 
populations.

CONCLUSIONS
Rigorous empirical studies of recovery from AUD 
among minority populations are absent from 
the literature. Although many individuals from 
minority populations respond well to alcohol 
intervention—successfully completing treatment, 
ending drinking, and starting recovery—minority 
populations experience numerous challenges 
and barriers to recovery from AUD. It is very 
likely social determinants of health disparities 
significantly impact recovery from AUD among 
marginalized minority populations (e.g., racial/
ethnic minorities, sexual minorities), but this has 
yet to be directly examined. Thus, there is an 
urgent need for investigations of recovery among 
minority populations. Such research is essential 
for making progress in eliminating alcohol-related 
health disparities impacting minority populations.
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The current article provides a brief summary of biopsychosocial gender differences in alcohol 
use disorder (AUD), then reviews existing literature on gender differences in treatment 
access, retention, outcomes, and longer-term recovery. Among psychotherapies for AUD, 
there is support for the efficacy of providing female-specific treatment, and for female-only 
treatment settings but only when female-specific treatment is included. However, despite 
mandates from the National Institutes of Health to do so, there is little work thus far that 
directly compares genders on outcomes of specific psychotherapies or pharmacotherapies 
for AUD. Although existing research has mixed findings on sex and gender differences in 
overall outcomes, there are more consistent findings suggesting different mechanisms 
of behavior change among men and women in AUD treatment and long-term recovery. 
Thus, more work is needed that attends to gender and sex differences, including planning 
studies that are structured to examine not only gender-differentiated outcomes in treatment 
response, but equally important, differences in treatment access and attendance as well 
as differences in mechanisms of change in drinking behavior. 
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INTRODUCTION
Between 1994 and 2017, the National Institutes 
of Health (NIH) issued mandates that biomedical 
researchers include female participants in clinical 
research,1 analyze sex/gender differences in 
NIH Phase III clinical trials,2 and submit the 

results from these analyses to Clinicaltrials.gov.3 
Additionally, between 1992 and 2010, the NIH 
Office of Research on Women’s Health strategic 
plan identified sex difference research as a 
focus in basic science, as well as incorporation 
of sex difference findings in treatment for girls 
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and women.4,5 These U.S. national policies and 
strategic plans have had a profound impact on 
treatment development for alcohol use disorder 
(AUD) by accelerating attention to sex and gender 
differences in research, resulting in increased 
awareness of gender-specific treatment needs. 
Currently, evidence-based, female-specific 
AUD treatments are emerging;6 however, there 
is still insufficient research (or reporting of 
research results) on gender differences in all 
areas of research on AUD treatment and its 
implementation. 

Most recent epidemiological results indicate a 
higher prevalence among men than women of 
AUD—defined by criteria of the fifth edition of the 
American Psychiatric Association’s Diagnostic and 
Statistical Manual of Mental Disorders (DSM-5) 
—with past-year rates of 10% among women and 
18% among men, and respective lifetime rates of 
23% and 36%.7 However, from 2000 to 2013, 
prevalence rates of 12-month DSM-IV AUD 
increased by 84% among women compared with 
35% among men.8 Thus, attention to gender 
differences in clinical research for AUD is needed, 
given the steep trajectory of gender convergence 
over the last 20 years. The current article provides 
a brief overview of gender differences in 
biological, psychological, and social aspects of 
AUD, followed by a review of the existing 
literature on gender differences in AUD treatment, 
factors that affect long-term recovery from AUD, 
and mechanisms of behavior change.

Regarding the terminology used in this 
article—“sex,” “gender,” and “recovery”—
the NIH definition of sex refers to biological 
differences between females and males in 
chromosomes, sex organs, and endogenous 
hormones, whereas gender refers to more socially 
based roles and behaviors that may vary by 
historical and cultural contexts.9 For this article, 
American Psychological Association guidelines 
are used: gender refers to women and men as 

social groups, and sex refers to the predominantly 
biological distinction between males and females.10 

Regarding recovery from AUD, there is 
currently no consensus in definition of this term. 
Historically, recovery has been associated with 
Alcoholics Anonymous as “ongoing cognitive, 
emotional, behavioral, and spiritual reconstruction 
of the sobered alcoholic”11,12 and more recently, 
“a voluntarily maintained lifestyle characterized 
by sobriety, personal health, and citizenship.”13 In 
contemporary treatment research, AUD recovery 
is generally operationalized by primary outcomes 
related to reduction in drinking, increased 
abstinence rates, and/or reduction of AUD 
symptoms. Improvements in secondary outcomes 
such as other drug use, daily functioning, 
psychiatric symptoms, physical health, and 
employment status also are often assessed in 
AUD clinical trials and are increasingly viewed 
as outcomes inherent to recovery. Some recent 
research has focused on the relative importance 
of abstinence versus reduction of drinking and 
related symptoms (primary and secondary) 
in the definition of, and clinical implications 
for, recovery.14 In the current article, the term 
“treatment outcome” is generally used in lieu of 
recovery, with the understanding that treatment 
outcome refers to both primary (drinking) and 
secondary outcome variables.

Lastly, the research reviewed in this paper uses 
diagnoses from DSM-IV and DSM-5. Whereas 
DSM-IV described two distinct disorders—
alcohol abuse and alcohol dependence—DSM-5 
combines these into a single alcohol use disorder 
(AUD) with mild, moderate, and severe 
subclassifications reflecting the number of 
symptoms met. The main criteria change from 
DSM-IV is that DSM-5 eliminates alcohol-related 
legal problems and adds alcohol craving as a 
criterion for AUD. Lastly, although the search did 
not exclude international research, the majority of 
findings reviewed are from studies conducted and/
or funded in the United States. 
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BIOPSYCHOSOCIAL SEX 
AND GENDER DIFFERENCES 
IN ALCOHOL USE AND AUD 

Biological Sex Differences 
Physical effects of alcohol
Alcohol is consistently shown to have more 
negative effects on women’s health than men’s, 
even at weight-adjusted lower levels of alcohol 
exposure, partly due to gender differences in 
pharmacokinetics of alcohol.15 Because women 
typically have less total body water and greater 
total body fat, alcohol is more concentrated in 
women’s bodies than in the bodies of men, creating 
greater blood alcohol content at similar doses and 
weights.16 Women with AUD also are more likely 
to develop alcohol-related heart disease, cancer, 
and liver disease,17 and more overall brain atrophy 
secondary to chronic drinking.18 

Physiological stress response
Stress plays an important role in the development 
and maintenance of AUD among both men and 
women.19 Yet, alcohol-induced alterations in 
emotional and biophysiological markers of adaptive 
stress response are more common in women than 
men.20 The nature and extent of some alterations 
are also gender-specific (e.g., blunted physiological 
responses to stress cues, alcohol cues, and 
alcohol exposure; sensitized emotional response 
to stress; alterations in hormonal fluctuations).21 
Furthermore, inflammatory responses to alcohol 
exposure, stressors, and trauma are highly sex-
specific and have widespread physiological 
effects.16 Such altered responses to stress 
differentially increase risk for and/or maintain 
AUD, co-occurring emotional disorders, and/or 
secondary effects of alcohol use (such as neural 
degeneration) among men and women. 

Hormones
Sex hormones affect all body systems directly 
and indirectly, and for women there appears to be 
a reciprocal effect of alcohol on sex hormones.16 

Chronic alcohol use has been shown to affect 
testosterone levels in men,17 whereas female sex 
hormones (estradiol, progesterone, and their 
metabolites) reciprocally interact with alcohol 
use.16,22 Specifically, alcohol induces alterations 
in estrogen receptor physiology and function,16 
which may contribute to osteoporosis, sexual 
dysfunction, and infertility in women.17 Further, 
sex hormones may influence patterns of women’s 
alcohol intake.23 Research is beginning to 
elucidate the mechanisms of these interactions. 
For instance, estrogen levels may enhance the 
rewarding properties of substances and increase 
impulsive behavior, whereas progesterone 
may attenuate substance-rewarding effects.22,23 
Furthermore, decreases in progesterone may 
increase vulnerability to stress and potentiate 
stress-induced drinking.21

Psychosocial Gender Differences 
Co-occurring psychiatric conditions
Women with AUD report higher levels of co-
occurring psychiatric conditions than do men 
with AUD. Co-occurrences of mental health 
conditions with AUD were examined using data 
from two waves (2001–2002 and 2004–2005) of 
the National Epidemiologic Survey on Alcohol 
and Related Conditions (NESARC).24 Women 
were found to have higher rates of all mood and 
anxiety disorders as well as paranoid, histrionic, 
borderline, and avoidant personality disorders 
compared to men, who had higher rates of 
narcissistic and antisocial personality disorders. 
After adjusting for sociodemographic factors, 
among persons reporting alcohol abuse (not 
dependence), only major depressive disorder was 
identified to be more likely among women than 
men. Recent research by Karpyak et al. found that 
women with AUD, compared to men with AUD, 
had higher rates of lifetime major depression, 
substance-induced depression, anxiety disorder, 
and post-traumatic stress disorder (PTSD) 
and were more likely to drink alcohol when 
experiencing negative emotion.25 Further, among 
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U.S. military veterans with AUD, women report 
more co-occurring mental health and substance 
use disorders than do men.26 

Mood and coping factors 
Among individuals with AUD, women are 
more likely than men to experience alcohol 
cravings in response to daily negative emotion 
and stress.20,21,25 In a sample of adults with 
PTSD and AUD, drinking to enhance positive 
emotions was associated with alcohol use in 
both men and women, whereas drinking to cope 
with negative affect was associated with higher 
alcohol consumption in women but not men.27 
Another study reported a positive association 
of negative affect with alcohol cravings for men 
at the beginning of alcohol detoxification, but 
for women the association persisted throughout 
detoxification.28 Additionally, for women, 
more depressive symptoms at the beginning of 
detoxification were associated with more alcohol 
cravings at the end of detoxification. A third 
study also found that women were more likely 
to report high anxiety and depression at alcohol 
detoxification admission and discharge compared 
to men.29 In that study, both genders showed 
increased anxiety and depression symptoms at 
6-month follow-up, with more anxiety symptoms 
predicting men’s relapse at 12-month follow-
up and more depression symptoms predicting 
women’s relapse at 12-month follow-up.29 

Trauma exposure 
There are high rates of trauma among women 
receiving treatment for any substance use, and an 
estimated 25% to 55% of women in substance use 
treatment have PTSD.30 Trauma and acute stressors 
are causally associated with the development of 
AUD in women, via the effects of stress and trauma 
on biological processes and the likelihood of women 
with AUD to drink to cope with negative emotion 
and stress.20 One study examining childhood 
maltreatment and lifetime odds of AUD found 
that, for both genders, having a history of physical, 

sexual, and/or emotional abuse and/or physical and/
or emotional neglect was associated with higher 
odds of having a lifetime AUD.31 For women, the 
strength of the relationship between lifetime AUD 
and all types of childhood maltreatment, except 
emotional abuse, was stronger than for men. In 
addition, Heffner and colleagues found that, for 
women, severity of current trauma symptoms and 
number of lifetime traumas predicted relapse over 
the course of the study.32 No association between 
trauma and relapse was found for men. 

Social networks 
Research has found gender differences in the 
relationship between social networks, social 
support, and alcohol use. For example, compared 
to men, women with AUD are more likely to 
have a family history of AUD and a spouse with 
a history of AUD.33 Women also are less likely 
than men to have social support in their recovery.15 
This may be at least partly due to greater stigma 
related to women’s alcohol use compared to men, 
or to women’s fear of interpersonal consequences 
related to their drinking.34 Indeed, women tend 
to be more isolated in their excessive alcohol use 
and recovery.15 Men report greater social pressure 
to change their drinking behaviors than women.35 
However, a study using data from the National 
Alcohol Study between 1984 and 2010,36 with data 
from more than 32,000 people, showed changes 
over time for women. Although results did show 
that men displayed overall greater incidences 
of pressure to change across the years, there 
was also a significant cohort effect for women, 
with younger cohorts of women (i.e., born after 
1964) reporting greater social pressure to change 
drinking. Such results coincide with gender 
convergence in rates of AUD and suggest that 
there also may be an emerging convergence of 
social pressure to change drinking. The role of 
social networks in drinking is evident in predicting 
treatment outcomes, reviewed below, and is an 
important risk and maintenance factor for AUD in 
men and women—albeit in different ways. 
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Summary
Research has illuminated gender differences in 
the biopsychosocial factors contributing to the 
development of, and recovery from, AUD. The 
physical effects of alcohol are more pervasive 
for women than men, and sex-specific factors, 
such as sex hormones, have been associated 
with alcohol use. In terms of psychosocial 
differences, stress, trauma, and negative affect 
are particularly relevant contributors to alcohol 
use and development of AUD among women. 
Relatedly, there are gender differences in terms of 
rates of co-occurring mental health conditions, the 
rates of major depressive disorder among women 
with alcohol abuse being particularly high. These 
differences provide a context for understanding 
potential gender differences in AUD treatment and 
recovery and can be used to guide future research.

GENDER DIFFERENCES 
IN TREATMENT 
ENTRY, RETENTION, 
AND OUTCOME 

Treatment Entry
A small percentage of individuals with AUD ever 
receive treatment, with past-year estimates of 7% 
of men and 5% of women with AUD receiving 
treatment37 and lifetime estimates of 22% to 
23% for men and 15% for women.38,39 There are 
several female-specific barriers to accessing 
AUD treatment, such as external and internalized 
stigma, lack of childcare, and systemic barriers.6 
Women are more likely than men to believe 
their alcohol problem will resolve on its own.6 
Additionally, women who are of minority racial 
or ethnic groups, of different sexual orientations, 
in the criminal justice system, living in rural 
areas, and/or of older age and women who 
speak languages other than English represent 
intersectional identities that add barriers to 
treatment entry.40 

Among individuals who do enter AUD 
treatment, there are gender differences in clinical 

presentation. Women tend to have more severe 
alcohol and drug use histories, lower education 
and income, higher unemployment and housing 
needs, more children living at home, and higher 
parental stress, and they tend to be younger in 
age.15 Primary care settings are a useful portal 
for AUD treatment access, and for women even 
more so.41 Research consistently has found that 
women access AUD treatment via portals other 
than specialty AUD options, tending to receive 
AUD care in mental health and primary care 
settings.6,15,16,42-44 

Treatment Retention
Data on gender differences in treatment retention 
are mixed, and most studies have been completed 
among samples with substance use disorder 
(SUD), meaning the results are not specific to 
AUD. For example, a review by Greenfield and 
colleagues reported no overall gender differences 
in SUD treatment retention but hypothesized that 
there would be different predictors and mediators 
of retention among men and women.42 Among 
both genders, treatment retention has been 
associated with higher financial resources, fewer 
mental health problems, less severe substance 
use problems, more employment, and older age. 
Female-specific factors related to SUD treatment 
retention include referral source, personal stability, 
number of children, and availability of childcare.42 
A separate study found that type of care setting 
(i.e., detoxification, residential, ambulatory) 
also may moderate care retention, with women 
more likely than men to leave a detox facility 
prematurely.45 

Treatment Outcome 
The following review on outcomes of 
psychosocial treatments for AUD focuses on 
empirically supported treatments identified by 
American Psychological Association Division 
12.46 The pharmacotherapy section focuses on 
medications approved by the U.S. Food and 
Drug Administration for treatment of AUD. 
Search terms included the treatment name (e.g., 
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“motivational interviewing” or “naltrexone”) + 
“gender” or “sex” + “alcohol.” The authors also 
searched ClinicalTrials.gov for clinical trials on 
these AUD treatments, and reviewed publications 
from large clinical trials for AUD, to determine 
whether gender differences were analyzed and 
reported. Lastly, the authors searched for and 
reviewed reports of clinical trials, literature 
reviews, or meta-analyses on specific treatments 
to identify commentary or results regarding sex 
or gender. This was done to address the fact 
that analyses not yielding any significant gender 
differences may not have been identified using 
the search terms. Thus, for some treatments the 
authors were able to comment on null gender 
difference findings. Despite the NIH mandate to 
include females in biomedical research,1,2 relatively 
few AUD treatment outcome studies have reported 
on gender as a moderator of treatment outcome. 
The more recent NIH policy mandating analysis 
and reporting of gender differences in treatment 
outcomes3 should result in deepened knowledge 
of gender differences in response to treatment and 
in gender-specific mechanisms that help explain 
treatment effects.

Psychotherapy
Motivational enhancement therapy, cognitive 
behavioral therapy for AUD, and twelve-
step facilitation
Motivational enhancement therapy (MET) 
is a psychotherapy that helps patients resolve 
their ambivalence about engaging in treatment 
and reducing or stopping their substance use. 
Cognitive behavioral therapy (CBT) is an 
approach that focuses on the reciprocal effects of 
cognitions, emotions, and behaviors that maintain 
problem drinking. In treating SUD, CBT also 
focuses on identifying and resolving factors that 
reinforce or punish the substance use behavior and 
teaching both general coping skills and coping 
skills to negotiate drinking triggers. Twelve-step 
facilitation (TSF) treatment for AUD is based 
on the traditional Alcoholics Anonymous (AA) 
12-step model and focuses on AA attendance, 
personalized spirituality, and guided introspection 
(“step work”). 

MET and CBT are among the most widely 
researched treatments for AUD;47 however, there 
has been limited research examining gender 
differences in the effects of these treatments. 
Project MATCH (Matching Alcoholism Treatment 
to Client Heterogeneity) generated studies on 
gender differences in treatment efficacy, although 
the samples of the three conditions (CBT, 
MET, and TSF) were between 70% and 80% 
male.48 Project MATCH had a gender matching 
hypothesis, positing that women receiving CBT 
would have better outcomes than women in the 
TSF condition, a difference that would be greater 
among women than men. This hypothesis was 
based on the expectation that CBT would better 
address secondary issues (such as mood and 
stress) and that TSF could exacerbate stigma and 
guilt among women.49 This hypothesis was not 
supported, with women in the TSF aftercare arm 
attending more AA meetings and reporting more 
AA involvement than men. CBT was ultimately 
not found to improve secondary issues to a greater 
extent than TSF.49 

Witkiewitz, Hartzler, and Donovan tested 
whether matching patients’ motivation level to 
CBT or MET was associated with better outcomes 
in the aftercare arm of Project MATCH.50 Men 
with lower baseline motivation and above-average 
alcohol dependence severity were found to 
drink more frequently in the MET than in CBT 
condition; the authors proposed that this more 
severe group may not have done as well in the 
lower-intensity MET treatment. Women with low 
motivation (regardless of severity, but who had 
overall fewer AUD symptoms than men), as well 
as low-motivated men with below-average AUD 
severity, reported less frequent drinking in MET 
compared to CBT. Another study on the outpatient 
arm of Project MATCH found that, compared 
with women, men showed greater increases in 
abstinence self-efficacy over time and across all 
treatment conditions.51 

A meta-analysis on controlled trials of brief 
motivational interventions examined gender 
as a moderator of treatment effect.52 The study 
was able to generate aggregate effect sizes only 
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for two studies, which did not show evidence 
of differential response between genders. In 
a meta-analysis of 22 studies on motivational 
interviewing, only one study reported on gender 
effects, with no differences between men and 
women observed on treatment outcomes.53 A meta-
analysis of 53 randomized controlled trials (RCTs) 
testing CBT for SUD found that the percentage of 
female participants in each study was positively 
associated with effect size, suggesting that women 
may benefit more from CBT than men, but these 
results must be interpreted with caution, as women 
comprised only 29% of the total sample.54 

Alcohol behavioral couples therapy 
Couples-based approaches to the treatment of 
AUD are based in the assumptions that partners 
engage in malleable behaviors that reinforce 
and/or punish the client’s drinking behaviors, 
and that enhancing intimate relationships can 
improve problem-solving, enhance relationship 
functioning, and reduce likelihood of relapse. 
Behavioral couples therapy (BCT) and Alcohol 
BCT (ABCT) have been shown to be effective 
at increasing rates of abstinence from alcohol, 
decreasing alcohol-related problems, and 
improving relationship functioning.55,56 Only 
one study to date has directly compared BCT 
outcomes by gender: O’Farrell et al. compared 
treatment outcomes among men and women 
with AUD and their partners receiving BCT in a 
naturalistic setting (not a clinical trial).57 Results 
revealed few differences between genders, with 
large treatment effects in drinking reduction and 
small to medium effects in improved relationship 
satisfaction across the entire sample. 

Several studies have tested ABCT separately 
among samples of men and women. An early 
study among men with alcohol dependence and 
their female partners compared three conditions: 
(1) ABCT, in which the spouse attended all 
sessions that included both alcohol- and marital-
focused treatment; (2) full spousal attendance but 
alcohol-focused treatment only; and (3) minimal 
spousal involvement in alcohol-focused 
individual treatment.58 Participants in the ABCT 

condition showed greater drinking reductions 
and improvements in relationship functioning 
compared to those in the other conditions. A 
second study randomized men with AUD and 
their partners to either ABCT, ABCT and relapse 
prevention, or ABCT and AA facilitation; this 
study found no differences in outcome across 
treatment conditions but high rates of abstinence 
across all three conditions.59 

ABCT also has been tested among women 
with AUD, and one study compared ABCT to a 
treatment arm in which women received individual 
CBT for AUD.60 In that study, however, 31% of the 
women refused the couples’ study arm due to the 
need to bring their male partner.61 The women who 
did participate in ABCT had slightly more days 
abstinent and fewer heavy-drinking days at follow-
up than did women in the individual CBT arm. 
In response to women’s preference for individual 
treatment—yet recognizing the positive results 
of ABCT and the role significant others play in 
women’s drinking—a separate study compared 
ABCT to a “blended-ABCT,” in which women 
with AUD attended five sessions individually 
and seven with their male partner.62 Results 
showed equal outcomes across conditions. Thus, 
ABCT yielded excellent outcomes for men and 
women with AUD in separate studies, but gender 
differences in the effects of, and engagement in, 
ABCT have yet to be directly tested. 

Pharmacotherapy 
Three medications are currently approved by 
the U.S. Food and Drug Administration for the 
treatment of AUD: acamprosate, naltrexone, and 
disulfiram. There are important gender differences 
in their bioavailability, distribution, metabolism, 
elimination,63 and side effects,64 highlighting the 
importance of examining sex as a moderator of 
medication treatment efficacy for AUD. 

Acamprosate
A meta-analytic study examined acamprosate for 
AUD treatment separately for men and women 
from a total of 22 studies,65 some of which 
included women and some of which did not. 
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Patient data were accessed from 1,217 women and 
4,794 men across the studies. Results showed no 
gender differences in any measure of acamprosate 
efficacy, safety, or tolerability (including 
percentage of abstinent days, heavy drinking, 
study completion, and medication compliance). 
Another study examined gender differences 
in treatment outcomes of the Combined 
Pharmacotherapies and Behavioral Interventions 
(COMBINE) study.66,67 Participants in COMBINE 
received medication management with 16 
weeks of placebo, naltrexone, acamprosate, or 
their combinations, with or without a combined 
behavioral intervention (a combination of 
empirically supported interventions from different 
therapies). Analyses showed that acamprosate was 
no more effective than placebo when separately 
analyzed in both men and women. 

Naltrexone
One of the first studies on naltrexone for AUD 
was a multicenter, placebo-controlled RCT of 
injectable naltrexone,68 with each condition 
comprising 32% women. Results showed that 
naltrexone was efficacious for men, but not 
women, in terms of reducing heavy drinking. 
Another study tested outcomes of psychotherapy 
with either oral naltrexone or placebo and found 
that naltrexone was not efficacious compared 
to placebo for female participants in reducing 
drinking, but it did delay the onset of drinking 
after an initial lapse.69 

A third study tested high-dose naltrexone 
in men and women with co-occurring cocaine 
use disorder and AUD in a double-blind placebo 
RCT.70 Participants were randomized to receive 
either naltrexone (150 mg) or placebo (58 men 
and 24 women in each condition), combined with 
either CBT or medication management. Women 
taking naltrexone used more cocaine and alcohol 
than did men and the placebo group, whereas men 
in the naltrexone group used less cocaine and 
alcohol compared to women and the male placebo 
group. The authors hypothesized that side effects 
of naltrexone (e.g., nausea, vomiting) for women 
may account for this effect. Indeed, women have 
been shown to have more negative side effects 

from naltrexone than men, which may be related 
to women’s greater sensitivity to the endogenous 
opioid system.71 Women’s sensitivity to the effects 
of naltrexone also may vary across the menstrual 
cycle, with greater sensitivity in the luteal phase 
(i.e., post-ovulatory, late phase of the cycle) 
compared to the early follicular phase (i.e., pre-
ovulatory, early phase of the cycle).72

Thus, early studies suggested naltrexone for 
AUD was not as effective for women as for men, 
or that women may experience worse side effects, 
contributing to worse outcomes. However, more 
recent research has suggested that these effects may 
be due to study characteristics such as sample size 
or outcomes assessed. Baros, Latham, and Anton 
used data from two RCTs comparing a naltrexone 
plus CBT group and a placebo plus CBT group 
and found effect sizes favoring naltrexone in men 
compared to women on some outcomes (drinks per 
drinking day), but not others (percentage of days 
abstinent, percentage of heavy drinking days).73 
A review of naltrexone RCTs among women 
suggested that the medication may have modest 
effects for women in drinking quantity and time to 
relapse, but not on drinking frequency.74 However, 
the number of studies reviewed was small, and 
additional research is needed.

A secondary analysis of COMBINE data 
tested treatment effects separately in men 
and women and found that both genders had 
better treatment response when they received 
naltrexone with either medication management or 
combined behavioral intervention (a combination 
of empirically supported interventions), in 
comparison to placebo and any other combination 
of treatments.66 The authors concluded that 
naltrexone is effective among women, and that 
studies showing noneffectiveness among women 
may be due to inadequate sample sizes. 

Disulfiram
In 2016, Agabio et al. cited the low number 
of women in clinical trials on disulfiram that 
preclude evaluation of sex differences in efficacy 
and safety.75 A search for any additional trials since 
2016 (search terms “sex” or “gender” or “women” 
+ “disulfiram”) did not yield new information 
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on sex differences in the effect of disulfiram for 
alcohol use. 

Digital and Mobile 
Treatment Technologies 
Emerging digital and mobile models of treatment 
delivery include platforms such as telehealth 
sessions via videoconference; direct access 
computer programs such as CBT4CBT;76 
smartphone applications (apps) such as the 
Addiction—Comprehensive Health Enhancement 
Support System (A-CHESS)77 to help patients 
track their drinking and provide real-time 
assistance with coping skills; and therapist text-
messaging protocols.78 

The preliminary research on access and 
use of AUD treatment via digital and mobile 
technologies suggests gender differences. For 
instance, a survey of members of an online social 
network site for women trying to resolve alcohol 
problems revealed that 47% of the site’s members 
had never tried any other form of support related 
to their drinking.79 A large survey study in the 
United Kingdom showed that women were more 
likely than men to use online recovery groups 
(but not recovery websites or apps).80 A separate 
study examining use of one social network site 
for SUD recovery also found a higher proportion 
of women than men using the site.81 Secondary 
analyses of an effectiveness trial testing a 
computer-assisted behavioral intervention 
(compared to treatment as usual) did not find 
gender to moderate the effect of treatment 
condition; however, results did show that 
acceptability of the computerized intervention 
was positively associated with abstinence among 
women, but not men.82 Digital and mobile 
treatment technology for AUD is a burgeoning 
area of research, which should include analysis 
and reporting of gender differences in both access 
and outcomes going forward. 

Summary
Existing research suggests no major gender 
differences in terms of overall outcome in 
psychosocial or pharmacological treatments for 

AUD. However, this finding is qualified by the 
small number of studies that directly test gender 
differences and the low enrollment of women 
in clinical trials. Additionally, as demonstrated 
by secondary analysis of Project MATCH, 
moderating factors such as AUD severity and 
motivation may be differentially associated with 
outcomes for men and women. 

SEX AND GENDER 
DIFFERENCES IN LONG-
TERM RECOVERY

Gender Differences and the Broader 
System of Recovery Care
Recovery is a complicated construct, ill-defined 
and historically confined to a mutual care, 12-step 
“disease model” system that considers abstinence 
as the only viable outcome.12 AUD is now 
conceptualized as a chronic, relapsing medical 
condition and is thought to require a continuum of 
care, ranging from acute stabilization to ongoing, 
post-treatment monitoring and maintenance of 
recovery, and in need of clear benchmarks of 
disease resolution.12 In this complicated context, 
gender differences in recovery historically have 
been understudied, but there are some limited 
findings, for instance, on AA use and clinical 
outcomes. As more sophisticated treatment 
approaches and definitions of target outcomes 
(including “recovery”) are developed in the field, 
there will be an accelerated need to identify 
moderating variables (including gender and other 
demographic variables) that predict treatment 
outcomes. The following sections highlight aspects 
of the intersection between gender differences and 
recovery research. 

Gender Differences and Mutual 
Help Groups
Alcoholics Anonymous, the largest and most 
popular mutual help organization available, offers 
primarily mixed-gender meetings, but also some 
single-gender meeting options (i.e., men-only, 
women-only). However, AA meeting content is 
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consistent across groups and does not necessarily 
include gender-specific content.83 One gender-
specific and secular mutual help organization is 
Women for Sobriety, which provides coping skills 
and reciprocal support for participants. 

Outcomes of single-gender versus mixed-gender 
AA meeting attendance have not been studied; 
however, studies on gender differences in treatment 
outcomes among attendees of mixed-gender AA 
have shown some significant results, including 
different moderators of attendance for men and 
women. One longitudinal study followed 466 men 
and women for 16 years who were initially untreated 
for problem drinking.84 Women were more likely 
to participate in AA, had longer stays in inpatient 
treatment for alcohol in the year after baseline, 
achieved better outcomes than men at 1 and 8 
years, and benefited more from AA attendance 
during years 2 through 8. At 16 years post-baseline, 
women were more likely than men to participate 
in treatment and in AA, to be free of drinking 
problems, to consume less alcohol, to have fewer 
DSM-IV dependence symptoms, and to report 
less drinking to cope and higher abstinence self-
efficacy;85 women were also more likely to report 
improvements in depression, friendships, problem-
solving, self-confidence, and family relationships 
and social functioning, compared to men.

 Witbrodt and Delucchi followed participation 
in AA for 7 years and found that men were more 
likely to stop attending over the 7-year period.86 
Women with higher co-occurring drug severity 
were less likely to participate in AA than were 
women with lower drug severity. Women with 
more severe psychiatric symptoms were more 
likely to attend AA than women whose symptoms 
were less severe. Lastly, men who were less 
religious and those with networks supportive of 
drinking were less likely to attend AA treatment. 
Another study that followed 96 women and 180 
men for up to 3 years found that AA membership 
increased participants’ odds of achieving a year 
of abstinence, an association that was stronger 
for women than for men.87 Comparing men and 
women in the United States and Sweden, the odds 

of AA attendance was greater for women who 
were both alcohol and drug dependent (versus just 
alcohol), and for women, the odds of AA attendance 
increased with the number of friends with whom to 
talk about personal problems.83

In sum, research on gender differences in 
outcomes of AA attendance are mixed, but the 
most consistent findings suggest women are more 
likely to stay in AA longer than men, and there may 
be different moderators (e.g., drug use, psychiatric 
comorbidity, religiosity, social networks) of the 
efficacy of AA for men and women. 

Gender Differences in Response to 
Continuing Care Interventions
In line with contemporary notions of AUD and 
SUD as chronic, relapsing diseases requiring 
a continuum of care, McKay and colleagues 
developed and tested stepped and continuing care 
interventions with various levels of intervention, 
including telephone counseling.88,89 The continuing 
care approach has implications for women with 
AUD, for whom social networks supporting 
abstinence may be particularly relevant for 
maintenance of recovery. 

In a sample of participants who used cocaine, 
most of whom were also alcohol dependent, 
McKay and colleagues found that women but not 
men benefited from telephone continuing care.89 
Further study of gender moderators revealed 
lower rates of cocaine-positive urine for women 
at 24 months, but not men, if receiving telephone 
continuing care versus treatment as usual.90 More 
work is encouraged in this area for AUD; sample 
sizes of women need to be sufficiently large to 
test for gender differences, and social support 
for abstinence and emotional support should be 
incorporated. 

Precipitants to Relapse
Sliedrecht and colleagues conducted a review of 
321 articles, published between 2000 and 2019, to 
examine the evidence for precipitants of relapse 
in AUD.91 The review focused on 37 potential 
determinants of relapse in AUD, including gender, 
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and identified the number of studies that found 
evidence for (or against) each relapse determinant. 
The review showed mixed results in terms of rates 
of relapse among men and women. Specifically, 
most studies (59%) included in the review found 
no gender differences in participants’ likelihood of 
relapse after treatment, but 41% of the studies did 
find gender differences and collectively suggested 
that women were less likely to relapse.91 

In another review, Walitzer and Dearing 
indicated that rates of alcohol relapse did not 
differ among men and women, but evidence 
did indicate different predictors of relapse by 
gender.92 For women, being married, marital 
stress, interpersonal conflict, and negative affect 
were risk factors for alcohol relapse whereas 
for men, risk factors included isolation and both 
negative and positive affect. Being married was 
identified as a protective factor for alcohol relapse 
in men, and having more children in the home 
was protective for women. The gender difference 
in marital status in relation to alcohol relapse 
(protective for men, risk factor for women) is 
worth noting, given that women are more likely 
to be married to a spouse who drinks and men 
are more likely to be married to a light or non-
drinker.92 Women also are more likely to drink to 
cope with marital conflict whereas men are more 
likely to report that their drinking contributes to 
marital conflict.92 

Various Forms of Recovery: Abstinence 
and Moderated Drinking
Gender differences in empirical studies on 
viability of non-abstinent forms of recovery 
have recently been studied. Analysis of gender 
differences in such studies needs to attend to 
different thresholds for risky or heavy drinking 
for men and women.14 Using Project MATCH 
data (30% female), four recovery profiles were 
generated at 3 years post-treatment: poor-
functioning frequent heavy drinkers, poor-
functioning infrequent heavy drinkers, high-
functioning occasional heavy drinkers, and 
high-functioning infrequent non–heavy drinkers. 

No gender differences in profile assignment were 
found.93 

In a study of three clinical trials for AUD—
including data from Project MATCH, the 
COMBINE study, and the United Kingdom 
Alcohol Treatment Trial—several baseline 
variables were tested as predictors of low-risk 
drinking; gender was not found to be predictive.94 
In a large epidemiological sample (41% female), 
gender differences in past-year likelihood of 
falling into one of six drinking patterns (ranging 
from abstinent recovery to five types of non-
abstinent recovery) were examined. Women 
were more likely than men to be in the abstinent 
recovery or asymptomatic, low-risk drinking 
categories than in the persistent AUD category. 
Additionally, women were less likely than men 
to fall into the symptomatic, high-risk drinking 
category. These results persisted after adjustment 
for daily amount of alcohol used, severity of AUD, 
illicit drug use, SUD, and anxiety/depression.95 

One study examined men and women with 
AUD between ages 55 and 77 in a private 
outpatient program.96 At 6-month follow-up, 79% 
of women reported abstinence from alcohol and 
drugs in the prior 30 days, compared to 54% 
of men. Among those not abstinent, no women 
reported heavy drinking in 30 days prior to 
follow-up, whereas non-abstinent men reported 
an average of 4 heavy-drinking days (a significant 
gender difference). 

Quality of Life During the 
Recovery Period
Issues such as co-occurring mental health 
conditions, social environment, sleep, and 
physical health are directly affected by problem 
drinking and are important independent 
outcomes reflecting quality of life (QoL). 
Literature reviews have shown that heavy 
drinking is associated with reduced QoL, which 
improves with reductions in drinking.97 There 
is some evidence that the association between 
drinking, recovery, and QoL may be moderated 
by sociodemographic constructs, including 
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gender.97 Among women with AUD, both 
abstinence and moderate consumption of alcohol 
were associated with improved QoL over a mean 
follow-up of 46 months.98 Among 82 patients with 
AUD admitted for inpatient detoxification and 
assessed at baseline and 12 weeks later, women 
with AUD reported lower QoL (general health, 
psychosocial impairment) than men with AUD.99 
These studies suggest that QoL be examined in 
gender differences to continue to address the 
relationship of QoL among women vis-à-vis 
reduction in drinking.

Summary 
Attention to gender differences among various 
forms of recovery (both in the 12-step model 
and in the treatment outcome literature)—
including examination of abstinence, reduction 
of drinking, and/or secondary outcomes—has 
yielded some interesting results, but research 
is sparse so far. Predictors of relapse appear to 
differ between men and women, with women 
being more likely to relapse in response to 
interpersonal conflict and negative affect 
whereas men are more likely to relapse in 
response to isolation and both positive and 
negative affect. Also, although being married 
is a protective factor for men, it can act as 
a risk factor of relapse for women. Having 
at least one close friend to discuss drinking 
with is differentially helpful for women. Also, 
gender differences in treatment outcome and 
maintenance may depend on the outcome of 
interest (drinking or secondary outcomes) and 
the “form of recovery” studied. 

SEX AND GENDER 
DIFFERENCES IN AUD 
MECHANISMS OF 
BEHAVIOR CHANGE 

There are several behavioral treatments now 
known to be efficacious for AUD, but there is 
almost no examination of gender differences in 
the AUD psychotherapy process and mechanisms 

of behavior change in this research literature. 
For example, the authors of this paper found 49 
articles published between 2000 and 2012 (26 
published since 2010) studying mechanisms of 
change in CBT, Motivational Interviewing, or 
MET or examining general therapeutic alliance 
as a mechanism of change. Of these 49 articles, 
22 were review or non-empirical papers and did 
not mention gender. Of the 27 empirical studies, 
seven (26%) provided no sample breakdown by 
gender, one study (4%) had an all-female sample, 
and 17 (63%) had mixed-gender samples (albeit 
11 of the 17 had samples that comprised at least 
two-thirds men). Furthermore, of these 17 mixed-
gender studies, only five (29%) mentioned gender 
at all, typically as a statistical covariate. Since 
2012, researchers have continued to examine 
mechanisms of change but generally have 
continued to ignore gender or used single-gender 
samples. 

The Women’s Recovery Group (WRG), a 
treatment for women with SUD (including AUD), 
examined mechanisms of change between men 
and women. WRG was compared to a traditional 
mixed-gender Group Drug Counseling (GDC) 
treatment in Stage I100 and Stage II101 trials. The 
pilot study and RCT results indicated that WRG 
was at least comparable to a mixed-gender, 
traditional drug counseling group. Secondary 
analyses of the pilot study and/or RCT data tested 
affiliative (supportive, positive, or empathic) 
statements as WRG mechanisms of change. 
Women in WRG emitted more affiliative 
statements compared to both genders in the GDC 
condition. Affiliative statements were made more 
in WRG than GDC and were associated with 
better drinking outcomes during and 6 months 
after treatment for women, especially in WRG.102 

Litt et al. studied Network Support Treatment 
(NST) for AUD, which is designed to help patients 
build social support networks for sobriety.103 Main 
treatment effects showed that men had a better 
treatment response than women. NST effects 
were mediated by changes in abstinence self-
efficacy and number of abstinent friends for both 
men and women. Among those receiving NST, 
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women reported less improvement in abstinence 
self-efficacy and fewer abstinent friends. Kelly 
and Hoeppner explored gender moderation of 
purported mediators, assessed at 9-month follow-
up, of the effects of AA on drinking at 15-month 
follow-up among Project MATCH participants.104 
Social self-efficacy and pro-abstainer social 
networks mediated AA’s effects on abstinence for 
both men and women, but a larger proportion of 
AA’s effect on treatment outcome was accounted 
for by these mediators for men (91%) than for 
women (57%). Additionally, although self-efficacy 
in positive social situations at 9-month follow-up 
was a mediator of the effect of AA on drinking at 
15-month follow-up for men, it was not for women. 
Alternatively, self-efficacy not to drink in negative 
affect situations was a significant mediator for 
women, but not for men. 

Recent studies have investigated potential 
mechanisms of behavior change among female-
only samples receiving CBT for AUD (see 
McCrady, Epstein, and Folkus6 for review). For 
instance, using times-series network analysis to 
examine concurrent and sequential relationships 
among several putative mechanisms of change, 
Holzhauer et al. examined mechanisms of change 
in an RCT comparing a gender-neutral to a 
female-specific CBT for women with AUD.105 
Higher self-confidence to abstain from drinking 
and increased use of alcohol-related coping skills 
were associated with less drinking in women in 
both CBT conditions. Women receiving female-
specific CBT also reduced their drinking through 
decreased sociotropy (reactivity to others) and 
increased social support for abstinence. Changes 
in autonomy (importance of one’s independence 
and personal rights) were associated with higher 
self-confidence in abstinence, use of coping skills, 
and less drinking in both conditions, suggesting 
that increasing autonomy may be a treatment 
mechanism specifically for women. 

Identifying mechanisms of behavior change 
in treatments for AUD is a critical research 
effort, as it provides an understanding of the 
active ingredients of effective treatments. 
Such an understanding provides clinicians 

information about the critical elements that 
should be provided for different populations 
and will aid dissemination of empirically based 
treatments.106,107 However, identifying such 
mechanisms has been difficult,106 and moderating 
factors, including sex and gender, may play an 
important role in how people change.

DISCUSSION
Literature on gender and sex differences in AUD 
has grown exponentially since 1994. This has 
been particularly true regarding research on 
biopsychosocial risk and maintenance factors of 
AUD and treatment entry and gender-specific 
barriers to treatment for AUD. However, there 
is room for improvement regarding analysis and 
reporting of gender differences in treatment 
response for AUD and in mechanisms of 
drinking behavior change. Past reviews of gender 
differences in treatment outcomes have found 
mixed results and little evidence for systematic 
gender differences.11,42 However, many of the 
studies covered in these reviews were completed 
among patients in treatment for other substances 
or for alcohol and other substances, not AUD 
alone. Additionally, many of the studies reviewed 
were set in naturalistic settings rather than in 
randomized and/or controlled trials, and most 
studies simply did not recruit enough females and 
did not present data on gender differences even 
when there was a subset of female participants. 

A recent review conducted by the RAND 
National Defense Research Institute examined 
24 AUD RCTs to examine gender differences 
in outcome and found mixed results, with little 
evidence for systematic gender differences in 
treatment effects across studies.108 However, 
the authors of that review also stated: “Most 
notably, despite an extensive search and thorough 
screening procedure, we found very few studies 
reporting on gender differences, which hindered 
our analyses. . . . The review showed a profound 
lack of information on presence and absence of 
gender differences. We contacted authors and 
scrutinized numerous U.S. RCTs for differential 
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effects for men and women but found very few 
relevant studies.”108 (p54) 

Our review and those by Greenfield and 
colleagues42 and Epstein and Menges15 all concur 
with this assessment—that there is not enough 
research on the topic of gender differences 
in treatment outcomes (psychotherapy or 
pharmacotherapy). There is not enough research 
on gender differences regarding the efficacy 
of specific treatments or enough research that 
examines secondary outcomes, aside from 
alcohol use, that are especially relevant to long-
term recovery (e.g., co-occurring psychological 
disorders or symptoms, physical health, QoL, 
moderated drinking). Although some research 
suggests women may have better outcomes than 
men in recovery from AUD, multiple factors—
including but not limited to sample size/percentage 
of women, severity of AUD, and motivation to 
change—may contribute to such findings and 
preclude conclusions at this point. 

As suggested by Moyer and colleagues,52 future 
work would be enhanced by clearly delineated 
hypotheses about why gender differences might 
be expected in specific treatments—both in 
terms of treatment efficacy and in terms of 
mechanisms of behavior change. There has been 
substantial research on gender differences in risk 
and maintenance factors for AUD, and there is 
expanding research on female-specific treatment 
needs and approaches.6 The field of AUD 
treatment development may be well positioned to 
use this research on gender differences to propose 
hypotheses about and, perhaps more important, 
men and women might respond differentially to 
a given treatment. For example, Project MATCH 
formulated a priori gender matching hypotheses; 
although these were not confirmed in the direction 
expected, gender differences did emerge that were 
then available to inform continued research. 

It is also important to note that even among the 
studies that examined sex and gender differences, 
the sample sizes of women were often small, and 
analyses were likely underpowered. Given the 
historical differences in prevalence of AUD among 

men and women, this may have been justifiable in 
the past. However, the convergence of prevalence 
rates for lifetime AUD among men and women no 
longer justifies such small samples of women in 
treatment. Although studies may recruit men and 
women, women often comprised less than 50% of 
the sample, which makes it difficult to examine 
gender differences. If gender is considered a 
moderating factor, there must be enough men and 
women to statistically power the examination of 
interaction effects. Thus, in conducting clinical 
trials it may be important to enroll comparable 
numbers of men and women, with sufficient 
power to properly examine gender differences.108 
This includes using gender as a variable in 
randomization and examining gender-related 
co-occurring conditions and other secondary 
outcomes. The literature highlighted in this review 
provides substantial evidence that sex and gender 
differences impact the factors that are integral to 
AUD recovery—such as frequency and intensity 
of drinking, social functioning, physical health, 
risk for relapse, and possibly mechanisms of 
change—and therefore deserves to be considered 
in recovery research as the field moves forward. 

Another consideration is single-gender 
treatment options, with female-only treatment 
most often a focus of research. This area of 
research has examined the delivery of treatment in 
a women-only setting, with or without including 
female-specific content (see McCrady et al.6 
for a review). There is evidence for differential, 
positive outcomes for treatment delivered in 
women-only versus mixed-gender settings,6,42 
but only when female-specific programming 
(i.e., content) also is provided. Thus, some argue 
that women-only treatment settings are not 
necessary, compared to mixed-gender settings, 
and at least one study of women in a residential 
treatment setting indicated that female-only 
treatment is not, at least initially, preferred by all 
female patients.109 However, consistent findings 
have suggested that women express satisfaction 
and preference for female-specific format and 
treatment content.6 Additionally, even if mixed-
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gender treatments were shown to be as good as 
or better than single-gender treatments, women-
specific treatments are likely to enhance treatment 
access for many women.

SUMMARY AND 
RECOMMENDATIONS FOR 
FUTURE RESEARCH
Gender differences in AUD treatment and 
recovery is an area in need of accelerated research. 
Specific areas of investigation are recommended: 
• An overarching factor is the low engagement 

of men and women with AUD treatment. 
Gender differences may play important roles 
in understanding how, when, where, and why 
individuals seek care for AUD.

• Emerging research on digital and mobile 
technologies needs to include equal numbers of 
female and male participants and to analyze data 
by gender. 

• Additional research is needed to test treatment 
access, retention, and outcomes for women 
versus men in primary care settings.

• Further research on gender-differentiated 
use of AA and other mutual help groups, 
and differences in treatment outcomes and 
mechanisms of change, is indicated. 

• Rigorous, randomized trials for AUD on single-
gender versus mixed-gender group settings with 
gender-specific programming are lacking. 

• Another important contextual factor is a clarified 
definition of “recovery.” Variations in treatment 
goals and non-abstinent outcomes need to be 
examined, including gender as a moderating 
variable. 

• Gender differences in secondary outcomes 
(such as co-occurring symptoms, interpersonal 
functioning, and quality of life) should be 
reported in AUD treatment outcome research. 

• Research suggests gender differences in relapse 
precipitants. Furthering our understanding 
of biological, social, and psychological 
determinants of relapse based on gender has 
implications for personalized or tailored relapse 
prevention approaches. 

• Clinical trials are mandated to recruit men and 
women, as well as analyze and report gender 
differences; however, the field needs to adhere 
more stringently to these mandates in future 
research. This involves consistent changes to 
methods such as intentional oversampling of 
women, randomization based on gender, and 
gender-specific analyses.

The research reviewed here provides ample 
reason to believe that men and women recover 
from AUD differently. It is important to test 
and report gender differences when studying 
mechanisms of change—mediators, moderators, 
and active therapeutic ingredients—in AUD 
treatments.

Acknowledgments
This article was supported by the U.S. Department of Veteran 
Affairs, Veterans Health Administration CSR&D grant CX001951. 
The opinions expressed here are those of the authors and do not 
represent the official policy or position of the U.S. Department of 
Veteran Affairs or the U.S. government. 

Financial Disclosure
The authors declare no competing financial or nonfinancial interests.

Publisher’s Note
Opinions expressed in contributed articles do not necessarily 
reflect the views of the National Institute on Alcohol Abuse and 
Alcoholism, National Institutes of Health. The U.S. government 
does not endorse or favor any specific commercial product or 
commodity. Any trade or proprietary names appearing in Alcohol 
Research: Current Reviews are used only because they are 
considered essential in the context of the studies reported herein. 
Unless otherwise noted in the text, all material appearing in this 
journal is in the public domain and may be reproduced without 
permission. Citation of the source is appreciated.

References
1. National Institutes of Health (NIH). NIH policy and guidelines 

on the inclusion of women and minorities as subjects in clinical 
research. NIH Guide. 1994;23(11).

2. NIH. Amendment: NIH Policy and Guidelines on the Inclusion 
of Women and Minorities as Subjects in Clinical Research—
October, 2001. Notice Number: NOT-OD-02-001. https://grants.
nih.gov/grants/guide/notice-files/not94-100.html. 

3. NIH. Amendment: NIH Policy and Guidelines on the Inclusion 
of Women and Minorities as Subjects in Clinical Research. 2017. 
Notice Number: NOT-OD-02-014. https://grants.nih.gov/grants/
guide/notice-files/NOT-OD-18-014.html.

4. Tingen C, Nagel JD, Clayton JA. Monitoring the implementation 
of the National Institutes of Health strategic plan for women’s 
health and sex/gender differences research: Strategies and 
successes. Glob Adv Health Med. 2013;2(5):44-49. https://doi.
org/10.7453/gahmj.2013.051.

https://grants.nih.gov/grants/guide/notice-files/not94-100.html
https://grants.nih.gov/grants/guide/notice-files/not94-100.html
https://grants.nih.gov/grants/guide/notice-files/NOT-OD-18-014.html
https://grants.nih.gov/grants/guide/notice-files/NOT-OD-18-014.html
https://doi.org/10.7453/gahmj.2013.051
https://doi.org/10.7453/gahmj.2013.051


16Alcohol Research: Current Reviews Vol 40 No 3 | 2020

5. U.S. Department of Health and Human Services (HHS), NIH, 
Office of Research on Women’s Health. Moving Into the Future 
With New Dimensions and Strategies: A Vision for 2020 for 
Women’s Health Research. Strategic Plan—Executive Summary. 
Bethesda, MD: NIH; 2010. https://orwh.od.nih.gov/sites/orwh/
files/docs/ORWH_StrategicPlan2020_Vol1.pdf.

6. McCrady BS, Epstein EE, Fokas KF. Treatment interventions for 
women with alcohol use disorder. Alcohol Res. 2020;40(2):08. 
https://doi.org/10.35946/arcr.v40.2.08.

7. Grant BF, Goldstein RB, Saha TD, et al. Epidemiology of 
DSM-5 alcohol use disorder: Results from the National 
Epidemiologic Survey on Alcohol and Related Conditions III. 
JAMA Psychiatry. 2015;72(8):757-766. https://doi.org/10.1001/
jamapsychiatry.2015.0584.

8. Grant BF, Chou SP, Saha TD, et al. Prevalence of 12-month 
alcohol use, high-risk drinking, and DSM-IV alcohol use 
disorder in the United States, 2001-2002 to 2012-2013: Results 
from the National Epidemiologic Survey on Alcohol and Related 
Conditions. JAMA Psychiatry. 2017;74(9):911-923. https://doi.
org/10.1001/jamapsychiatry.2017.2161.

9. NIH. Consideration of Sex as a Biological Variable in NIH-
Funded Research. Notice Number: NOT-OD-15-102. https://
grants.nih.gov/grants/guide/notice-files/not-od-15-102.html.

10. American Psychological Association (APA). Publication Manual 
of the American Psychological Association. 7th ed. Washington, 
DC: APA; 2019.

11. Alcoholics Anonymous: The Story of How More Than One 
Hundred Men Have Recovered From Alcoholism. New York, NY: 
Works Publishing, 1939.

12. El-Guebaly N. The meanings of recovery from addiction: 
Evolution and promises. J Addict Med. 2012;6(1):1-9. https://doi.
org/10.1097/adm.0b013e31823ae540.

13. The Betty Ford Consensus Panel. What is recovery? A 
working definition from the Betty Ford Institute. J Subst 
Abuse Treat. 2007;33(3):221-228. https://doi.org/10.1016/j.
jsat.2007.06.001.

14. Witkiewitz K, Tucker JA. Abstinence not required: Expanding 
the definition of recovery from alcohol use disorder. Alcohol Clin 
Exp Res. 2020;44(1):36-40. https://doi.org/10.1111/acer.14235.

15. Epstein EE, Menges D. Women and addiction. In: McCrady BS, 
Epstein EE, eds. Addictions: A Comprehensive Guidebook. New 
York, NY: Oxford University Press; 2013:788-818.

16. McCaul ME, Roach D, Hasin DS, et al. Alcohol and women: 
A brief overview. Alcohol Clin Exp Res. 2019;43(5):774-779. 
https://doi.org/10.1111/acer.13985.

17. Erol A, Karpyak VM. Sex and gender-related differences 
in alcohol use and its consequences: Contemporary 
knowledge and future research considerations. Drug 
Alcohol Depend. 2015;156:1-13. https://doi.org/10.1016/j.
drugalcdep.2015.08.023.

18. Mann K, Ackermann K, Croissant B, et al. Neuroimaging of 
gender differences in alcohol dependence: Are women more 
vulnerable? Alcohol Clin Exp Res. 2005;29(5):896-901. https://
doi.org/10.1097/01.alc.0000164376.69978.6b.

19. Koob GF, Volkow ND. Neurocircuitry of addiction. 
Neuropsychopharmacology. 2010;35(1):217-238. https://doi.
org/10.1038/npp.2009.110.

20. Peltier MR, Verplaetse TL, Mineur YS, et al. Sex differences in 
stress-related alcohol use. Neurobiol Stress. 2019;10:100149. 
https://doi.org/10.1016/j.ynstr.2019.100149.

21. Fox HC, Sinha R. Sex differences in drug-related stress-system 
changes: Implications for treatment in substance-abusing 
women. Harv Rev Psychiatry. 2009;17(2):103-119. https://doi.
org/10.1080/10673220902899680.

22. Carroll ME, Smethells JR. Sex differences in behavioral 
dyscontrol: Role in drug addiction and novel treatments. 
Front Psychiatry. 2016;6:175. https://doi.org/10.3389/
fpsyt.2015.00175.

23. Hudson A, Stamp JA. Ovarian hormones and propensity to drug 
relapse: A review. Neurosci Biobehav Rev. 2011;35(3):427-436. 
https://doi.org/10.1016/j.neubiorev.2010.05.001.

24. Goldstein RB, Dawson DA, Chou SP, et al. Sex differences in 
prevalence and comorbidity of alcohol and drug use disorders: 
Results from wave 2 of the National Epidemiologic Survey 
on Alcohol and Related Conditions. J Stud Alcohol Drugs. 
2012;73(6):938-950. https://doi.org/10.15288/jsad.2012.73.938.

25. Karpyak VM, Biernacka JM, Geske JR, et al. Gender-specific 
effects of comorbid depression and anxiety on the propensity to 
drink in negative emotional states. Addiction. 2016;111(8):1366-
1375. https://doi.org/10.1111/add.13386.

26. Kalpakci A, Sofuoglu M, Petrakis I, et al. Gender differences 
among veterans with alcohol use disorder nationally in the 
Veterans Health Administration. J Addict Dis. 2018;37(3-4):185-
194. https://doi.org/10.1080/10550887.2019.1653739.

27. Lehavot K, Stappenbeck CA, Luterek JA, et al. Gender 
differences in relationships among PTSD severity, drinking 
motives, and alcohol use in a comorbid alcohol dependence and 
PTSD sample. Psychol Addict Behav. 2014;28(1):42-52. https://
doi.org/10.1037/a0032266.

28. Petit G, Luminet O, Cordovil de Sousa Uva M, et al. Gender 
differences in affects and craving in alcohol-dependence: A 
study during alcohol detoxification. Alcohol Clin Exp Res. 
2017;41(2):421-431. https://doi.org/10.1111/acer.13292.

29. Oliva F, Nibbio G, Vizzuso P, et al. Gender differences in anxiety 
and depression before and after alcohol detoxification: Anxiety 
and depression as gender-related predictors of relapse. Eur Addict 
Res. 2018;24(4):163-172. https://doi.org/10.1159/000490046.

30. Hien D, Litt LC, Cohen LR, et al. Trauma Services for Women 
in Substance Abuse Treatment: An Integrated Approach. 
APA; 2009.

31. Afifi TO, Henriksen CA, Asmundson GJ, et al. Childhood 
maltreatment and substance use disorders among men 
and women in a nationally representative sample. 
Can J Psychiatry. 2012;57(11):677-686. https://doi.
org/10.1177/070674371205701105.

32. Heffner JL, Blom TJ, Anthenelli RM. Gender differences in 
trauma history and symptoms as predictors of relapse to alcohol 
and drug use. Am J Addict. 2011;20(4):307-311. https://doi.
org/10.1111/j.1521-0391.2011.00141.x.

33. Khan S, Okuda M, Hasin DS, et al. Gender differences in lifetime 
alcohol dependence: Results from the National Epidemiologic 
Survey on Alcohol and Related Conditions. Alcohol Clin Exp 
Res. 2013;37(10):1696-1705. https://doi.org/10.1111/acer.12158.

34. Lale R, Sklar M, Wooldridge J, et al. Gender congruence 
moderates beliefs about the causes of alcohol dependence and 
major depression. Int J Ment Health Addict. 2014;12(4):395-405. 
https://doi.org/10.1007/s11469-013-9465-y.

35. Bischof G, Rumpf HJ, Hapke U, et al. Gender differences in 
natural recovery from alcohol dependence. J Stud Alcohol. 
2000;61(6):783-786. https://doi.org/10.15288/jsa.2000.61.783.

36. Polcin DL, Korcha RA, Kerr WC, et al. Gender and social 
pressure to change drinking behavior: Results from the National 
Alcohol Surveys from 1984 to 2010. Addict Res Theory. 
2014;22(6):481-489. https://doi.org/10.3109/16066359.2013.87
7455.

37. Substance Abuse and Mental Health Services Administration 
(SAMHSA). National Survey on Drug Use and Health—Public-
Use File Dataset. 2015. https://www.datafiles.samhsa.gov/study/
national-survey-drug-use-and-health-nsduh-2015-nid16893.

https://doi.org/10.35946/arcr.v40.2.08
https://doi.org/10.1001/jamapsychiatry.2015.0584
https://doi.org/10.1001/jamapsychiatry.2015.0584
https://doi.org/10.1001/jamapsychiatry.2017.2161
https://doi.org/10.1001/jamapsychiatry.2017.2161
https://doi.org/10.1097/adm.0b013e31823ae540
https://doi.org/10.1097/adm.0b013e31823ae540
https://doi.org/10.1016/j.jsat.2007.06.001
https://doi.org/10.1016/j.jsat.2007.06.001
https://doi.org/10.1111/acer.14235
https://doi.org/10.1111/acer.13985
https://doi.org/10.1016/j.drugalcdep.2015.08.023
https://doi.org/10.1016/j.drugalcdep.2015.08.023
https://doi.org/10.1097/01.alc.0000164376.69978.6b
https://doi.org/10.1097/01.alc.0000164376.69978.6b
https://doi.org/10.1038/npp.2009.110
https://doi.org/10.1038/npp.2009.110
https://doi.org/10.1016/j.ynstr.2019.100149
https://doi.org/10.1080/10673220902899680
https://doi.org/10.1080/10673220902899680
https://doi.org/10.3389/fpsyt.2015.00175
https://doi.org/10.3389/fpsyt.2015.00175
https://doi.org/10.1016/j.neubiorev.2010.05.001
https://doi.org/10.15288/jsad.2012.73.938
https://doi.org/10.1111/add.13386
https://doi.org/10.1080/10550887.2019.1653739
https://doi.org/10.1037/a0032266
https://doi.org/10.1037/a0032266
https://doi.org/10.1111/acer.13292
https://doi.org/10.1159/000490046
https://doi.org/10.1177/070674371205701105
https://doi.org/10.1177/070674371205701105
https://doi.org/10.1111/j.1521-0391.2011.00141.x
https://doi.org/10.1111/j.1521-0391.2011.00141.x
https://doi.org/10.1111/acer.12158
https://doi.org/10.1007/s11469-013-9465-y
https://doi.org/10.15288/jsa.2000.61.783
https://doi.org/10.3109/16066359.2013.877455
https://doi.org/10.3109/16066359.2013.877455
https://www.datafiles.samhsa.gov/study/national-survey-drug-use-and-health-nsduh-2015-nid16893
https://www.datafiles.samhsa.gov/study/national-survey-drug-use-and-health-nsduh-2015-nid16893


17Alcohol Research: Current Reviews Vol 40 No 3 | 2020

38. Alvanzo AA, Storr CL, Mojtabai R, et al. Gender and 
race/ethnicity differences for initiation of alcohol-related 
service use among persons with alcohol dependence. Drug 
Alcohol Depend. 2014;140:48-55. https://doi.org/10.1016/j.
drugalcdep.2014.03.010.

39. Cohen E, Feinn R, Arias A, et al. Alcohol treatment utilization: 
Findings from the National Epidemiologic Survey on Alcohol 
and Related Conditions. Drug Alcohol Depend. 2007;86(2-
3):214-221. https://doi.org/10.1016/j.drugalcdep.2006.06.008.

40. SAMHSA. Substance Abuse Treatment: Addressing the Specific 
Needs of Women. Treatment Improvement Protocol (TIP) Series, 
No. 51. Rockville, MD: SAMHSA; 2009. https://store.samhsa.
gov/sites/default/files/d7/priv/sma15-4426.pdf.

41. Wakeman SE, Rigotti NA, Chang Y, et al. Effect of integrating 
substance use disorder treatment into primary care on inpatient 
and emergency department utilization. Gen Intern Med. 
2019;34(6):871-877. https://doi.org/10.1007/s11606-018-4807-x.

42. Greenfield SF, Brooks AJ, Gordon SM, et al. Substance abuse 
treatment entry, retention, and outcome in women: A review of 
the literature. Drug Alcohol Depend. 2007;86(1):1-21. https://doi.
org/10.1016/j.drugalcdep.2006.05.012.

43. Green CA. Gender and use of substance abuse treatment 
services. Alcohol Res Health. 2006;29(1):55-62.

44. Weisner C, Schmidt L. Gender disparities in treatment for alcohol 
problems. JAMA. 1992;268(14):1872-1876.

45. Bornstein K, Longinaker N, Bryant-Genevier M, et al. Sex 
differences in substance abuse treatment adherence in the United 
States. Addict Disord Their Treat. 2015;14(3):131-138. https://
doi.org/10.1097/ADT.0000000000000063.

46. American Psychological Association, Presidential Task Force on 
Evidence-Based Practice. Evidence-based practice in psychology. 
Am Psychol. 2006;61(4):271-285. https://doi.org/10.1037/0003-
066X.61.4.271.

47. McCrady BS, Owens MD, Borders AZ, et al. Psychosocial 
approaches to alcohol use disorders since 1940: A review. Stud 
Alcohol Drugs Suppl. 2014;75(suppl 17):68-78.

48. Project MATCH Research Group. Matching patients with 
alcohol disorders to treatments: Clinical implications from 
Project MATCH. J Ment Health. 1998;7(6):589-602. https://doi.
org/10.1080/09638239817743.

49. Del Boca FK, Mattson ME. The gender matching hypothesis. 
In: Longabaugh R, Wirtz PW, eds. Project MATCH Hypotheses: 
Results and Causal Chain Analyses. Rockville, MD: HHS, Public 
Health Service, NIH, NIAAA. 2001;8:186-203.

50. Witkiewitz K, Hartzler B, Donovan D. Matching motivation 
enhancement treatment to client motivation: Re-examining the 
Project MATCH motivation matching hypothesis. Addiction. 
2010;105(8):1403-1413. https://doi.org/10.1111/j.1360-
0443.2010.02954.x.

51. Maisto SA, Roos CR, O’Sickey AJ, et al. The indirect effect of 
the therapeutic alliance and alcohol abstinence self-efficacy on 
alcohol use and alcohol-related problems in Project MATCH. 
Alcohol Clin Exp Res. 2015;39(3):504-513. https://doi.
org/10.1111/acer.12649.

52. Moyer A, Finney JW, Swearingen CE, et al. Brief interventions 
for alcohol problems: A meta-analytic review of controlled 
investigations in treatment-seeking and non-treatment-seeking 
populations. Addiction. 2002;97(3):279-292. https://doi.
org/10.1046/j.1360-0443.2002.00018.x.

53. Vasilaki EI, Hosier SG, Cox WM. The efficacy of motivational 
interviewing as a brief intervention for excessive drinking: A 
meta-analytic review. Alcohol Alcohol. 2006;41(3):328-335. 
https://doi.org/10.1093/alcalc/agl016.

54. Magill M, Ray LA. Cognitive-behavioral treatment with adult 
alcohol and illicit drug users: A meta-analysis of randomized 
controlled trials. J Stud Alcohol Drugs. 2009;70(4):516-527. 
https://doi.org/10.15288/jsad.2009.70.516.

55. McCrady BS, Wilson AD, Muñoz RE, et al. Alcohol-focused 
behavioral couple therapy. Fam Process. 2016;55(3):443-459. 
https://doi.org/10.1111/famp.12231.

56. O’Farrell TJ, Cutter HS, Floyd FJ. Evaluating behavioral marital 
therapy for male alcoholics: Effects on marital adjustment 
and communication from before to after treatment. Behav 
Ther. 1985;16(2):147-167. https://doi.org/10.1016/S0005-
7894(85)80042-3.

57. O’Farrell TJ, Schreiner A, Schumm J, et al. Do outcomes after 
behavioral couples therapy differ based on the gender of the 
alcohol use disorder patient? Addict Behav. 2016;54:46-51. 
https://doi.org/10.1016/j.addbeh.2015.12.005.

58. McCrady BS, Stout R, Noel N, et al. Effectiveness of 
three types of spouse-involved behavioral alcoholism 
treatment. Br J Addict. 1991;86(11):1415-1424. https://doi.
org/10.1111/j.1360-0443.1991.tb01727.x.

59. McCrady BS, Epstein EE, Kahler CW. Alcoholics Anonymous 
and relapse prevention as maintenance strategies after conjoint 
behavioral alcohol treatment for men: 18-month outcomes. 
J Consult Clin Psychol. 2004;72(5):870-878. https://doi.
org/10.1037/0022-006x.72.5.870.

60. McCrady BS, Epstein EE, Cook S, et al. A randomized trial of 
individual and couple behavioral alcohol treatment for women. 
J Consult Clin Psychol. 2009;77(2):243-256. https://doi.
org/10.1037/a0014686.

61. McCrady BS, Epstein EE, Cook S, et al. What do women want? 
Alcohol treatment choices, treatment entry and retention. Psychol 
Addict Behav. 2011;25(3):521-529. https://doi.org/10.1037/
a0024037.

62. McCrady BS, Epstein EE, Hallgren KA, et al. Women with 
alcohol dependence: A randomized trial of couple versus 
individual plus couple therapy. Psychol Addict Behav. 
2016;30(3):287-299. https://doi.org/10.1037/adb0000158.

63. Gandhi M, Aweeka F, Greenblatt RM, et al. Sex differences in 
pharmacokinetics and pharmacodynamics. Annu Rev Pharmacol 
Toxicol. 2004;44:499-523. https://doi.org/10.1146/annurev.
pharmtox.44.101802.121453.

64. Agabio R, Campesi I, Pisanu C, et al. Sex differences in 
substance use disorders: Focus on side effects. Addict Biol. 
2016;21(5):1030-1042. https://doi.org/10.1111/adb.12395.

65. Mason BJ, Lehert P. Acamprosate for alcohol dependence: A sex-
specific meta-analysis based on individual patient data. Alcohol 
Clin Exp Res. 2012;36(3):497-508. https://doi.org/10.1111/
j.1530-0277.2011.01616.x.

66. Greenfield SF, Pettinati HM, O’Malley S, et al. Gender 
differences in alcohol treatment: An analysis of outcome from 
the COMBINE study. Alcohol Clin Exp Res. 2010;34(10):1803-
1812. https://doi.org/10.1111/j.1530-0277.2010.01267.x.

67. Anton RF, O’Malley SS, Ciraulo DA, et al. Combined 
pharmacotherapies and behavioral interventions for alcohol 
dependence: The COMBINE study: A randomized controlled 
trial. JAMA. 2006;295(17):2003-2017. https://doi.org/10.1001/
jama.295.17.2003.

68. Garbutt JC, Kranzler HR, O’Malley SS, et al. Efficacy 
and tolerability of long-acting injectable naltrexone 
for alcohol dependence: A randomized controlled trial. 
JAMA. 2005;293(13):1617-1625. https://doi.org/10.1001/
jama.293.13.1617.

https://doi.org/10.1016/j.drugalcdep.2014.03.010
https://doi.org/10.1016/j.drugalcdep.2014.03.010
https://doi.org/10.1016/j.drugalcdep.2006.06.008
https://doi.org/10.1007/s11606-018-4807-x
https://doi.org/10.1016/j.drugalcdep.2006.05.012
https://doi.org/10.1016/j.drugalcdep.2006.05.012
https://doi.org/10.1097/ADT.0000000000000063
https://doi.org/10.1097/ADT.0000000000000063
https://doi.org/10.1037/0003-066X.61.4.271
https://doi.org/10.1037/0003-066X.61.4.271
https://doi.org/10.1080/09638239817743
https://doi.org/10.1080/09638239817743
https://doi.org/10.1111/j.1360-0443.2010.02954.x
https://doi.org/10.1111/j.1360-0443.2010.02954.x
https://doi.org/10.1111/acer.12649
https://doi.org/10.1111/acer.12649
https://doi.org/10.1046/j.1360-0443.2002.00018.x
https://doi.org/10.1046/j.1360-0443.2002.00018.x
https://doi.org/10.1093/alcalc/agl016
https://doi.org/10.15288/jsad.2009.70.516
https://doi.org/10.1111/famp.12231
https://doi.org/10.1016/S0005-7894(85)80042-3
https://doi.org/10.1016/S0005-7894(85)80042-3
https://doi.org/10.1016/j.addbeh.2015.12.005
https://doi.org/10.1111/j.1360-0443.1991.tb01727.x
https://doi.org/10.1111/j.1360-0443.1991.tb01727.x
https://doi.org/10.1037/0022-006x.72.5.870
https://doi.org/10.1037/0022-006x.72.5.870
https://doi.org/10.1037/a0014686
https://doi.org/10.1037/a0014686
https://doi.org/10.1037/a0024037
https://doi.org/10.1037/a0024037
https://doi.org/10.1037/adb0000158
https://doi.org/10.1146/annurev.pharmtox.44.101802.121453
https://doi.org/10.1146/annurev.pharmtox.44.101802.121453
https://doi.org/10.1111/adb.12395
https://doi.org/10.1111/j.1530-0277.2011.01616.x
https://doi.org/10.1111/j.1530-0277.2011.01616.x
https://doi.org/10.1111/j.1530-0277.2010.01267.x
https://doi.org/10.1001/jama.295.17.2003
https://doi.org/10.1001/jama.295.17.2003
https://doi.org/10.1001/jama.293.13.1617
https://doi.org/10.1001/jama.293.13.1617


18Alcohol Research: Current Reviews Vol 40 No 3 | 2020

69. O’Malley SS, Sinha R, Grilo CM, et al. Naltrexone and 
cognitive behavioral coping skills therapy for the treatment 
of alcohol drinking and eating disorder features in alcohol-
dependent women: A randomized controlled trial. Alcohol Clin 
Exp Res. 2007;31(4):625-634. https://doi.org/10.1111/j.1530-
0277.2007.00347.x.

70. Pettinati HM, Kampman KM, Lynch KG, et al. Gender 
differences with high-dose naltrexone in patients with co-
occurring cocaine and alcohol dependence. J Subst Abuse Treat. 
2008;34(4):378-390. https://doi.org/10.1016/j.jsat.2007.05.011.

71. O’Malley SS, Krishnan-Sarin S, Farren C, et al. Naltrexone-
induced nausea in patients treated for alcohol dependence: 
Clinical predictors and evidence for opioid-mediated effects. 
J Clin Psychopharmacol. 2000;20(1):69-76. https://doi.
org/10.1097/00004714-200002000-00012.

72. Roche DJ, King AC. Sex differences in acute hormonal and 
subjective response to naltrexone: The impact of menstrual cycle 
phase. Psychoneuroendocrinology. 2015;52:59-71. https://doi.
org/10.1016/j.psyneuen.2014.10.013.

73. Baros A, Latham P, Anton R. Naltrexone and cognitive 
behavioral therapy for the treatment of alcohol dependence: Do 
sex differences exist? Alcohol Clin Exp Res. 2008;32(5):771-776. 
https://doi.org/10.1111/j.1530-0277.2008.00633.x.

74. Canidate SS, Carnaby GD, Cook CL, et al. A systematic review 
of naltrexone for attenuating alcohol consumption in women with 
alcohol use disorders. Alcohol Clin Exp Res. 2017;41(3):466-
472. https://doi.org/10.1111/acer.13313.

75. Agabio R, Pani PP, Preti A, et al. Efficacy of medications 
approved for the treatment of alcohol dependence and alcohol 
withdrawal syndrome in female patients: A descriptive 
review. Eur Addict Res. 2016;22(1):1-16. https://doi.
org/10.1159/000433579.

76. Carroll KM, Ball SA, Martino S, et al. Computer-
assisted delivery of cognitive-behavioral therapy for 
addiction: A randomized trial of CBT4CBT. Am J 
Psychiatry. 2008;165(7):881-888. https://doi.org/10.1176/appi.
ajp.2008.07111835. 

77. Gustafson DH, McTavish FM, Chih MY, et al. A smartphone 
application to support recovery from alcoholism: A randomized 
clinical trial. JAMA Psychiatry. 2014;71(5):566-572. https://doi.
org/10.1001/jamapsychiatry.2013.4642.

78. Muench F, Weiss RA, Kuerbis A, et al. Developing a theory 
driven text messaging intervention for addiction care with user 
driven content. Psychol Addict Behav. 2013;27(1):315-321. 
https://doi.org/10.1037/a0029963.

79. Sinclair JM, E Chambers S, C Manson C. 2017. Internet support 
for dealing with problematic alcohol use: A survey of the 
Soberistas online community. Alcohol Alcohol. 2017;52(2):220-
226. https://doi.org/10.1093/alcalc/agw078.

80. Graham S, Irving J, Cano I, et al. Participation with online 
recovery specific groups—Findings from the UK Life in 
Recovery survey 2015. Alcohol Treat Q. 2018;36(4):459-481. 
https://doi.org/10.1080/07347324.2018.1500873.

81. Bergman BG, Kelly NW, Hoeppner BB, et al. Digital recovery 
management: Characterizing recovery-specific social network 
site participation and perceived benefit. Psychol Addict 
Behav. 2017;31(4):506-512. https://doi.org/10.1037/adb0000255.

82. Campbell AN, Nunes EV, Pavlicova M, et al. Gender-based 
outcomes and acceptability of a computer-assisted psychosocial 
intervention for substance use disorders. Subst Abuse Treat. 
2015;53:9-15. https://doi.org/10.1016/j.jsat.2014.12.006.

83. Witbrodt J, Romelsjo A. Gender differences in mutual-
help attendance one year after treatment: Swedish and U.S. 
samples. J Stud Alcohol Drugs. 2010;71(1):125-135. https://doi.
org/10.15288/jsad.2010.71.125.

84. Timko C, Moos RH, Finney JW, et al. Gender differences 
in help-utilization and the 8-year course of alcohol abuse. 
Addiction. 2002;97(7):877-889. https://doi.org/10.1046/j.1360-
0443.2002.00099.x.

85. Moos RH, Moos BS, Timko C. Gender, treatment and self-
help in remission from alcohol use disorders. Clin Med Res. 
2006;4(3):163-174. https://doi.org/10.3121/cmr.4.3.163.

86. Witbrodt J, Delucchi K. Do women differ from men on 
Alcoholics Anonymous participation and abstinence? A 
multi-wave analysis of treatment seekers. Alcohol Clin Exp 
Res. 2011;35(12):2231-2241. https://doi.org/10.1111/j.1530-
0277.2011.01573.x.

87. Krentzman AR, Brower KJ, Cranford JA, et al. Gender and 
extroversion as moderators of the association between Alcoholics 
Anonymous and sobriety. J Stud Alcohol Drugs. 2012;73(1):44-
52. https://doi.org/10.15288/jsad.2012.73.44.

88. McKay JR. Continuing care research: What we’ve learned and 
where we’re going. J Subst Abuse Treat. 2009;36(2):131-145. 
https://dx.doi.org/10.1016%2Fj.jsat.2008.10.004.

89. McKay JR, Van Horn DH, Lynch KG. Who benefits from 
extended continuing care for cocaine dependence? Addict 
Behav. 2014;39(3):660-668. https://doi.org/10.1016/j.
addbeh.2013.11.019.

90. McKay JR, Van Horn D, Oslin D, et al. Extended telephone-
based continuing care for alcohol dependence: 24-month 
outcomes and subgroup analyses. Addiction. 2011;106(10):1760-
1769. https://doi.org/10.1111/j.1360-0443.2011.03483.x.

91. Sliedrecht W, de Waart R, Witkiewitz K. Alcohol use 
disorder relapse factors: A systematic review. Psychiatry 
Res. 2019;278:97-115. https://doi.org/10.1016/j.
psychres.2019.05.038.

92. Walitzer KS, Dearing RL. Gender differences in alcohol and 
substance use relapse. Clin Psychol Rev. 2006;26(2):128-148. 
https://doi.org/10.1016/j.cpr.2005.11.003.

93. Witkiewitz K, Wilson AD, Pearson MR, et al. Profiles of 
recovery from alcohol use disorder at three years following 
treatment: Can the definition of recovery be extended to include 
high functioning heavy drinkers? Addiction. 2009;114(1):69-80. 
https://doi.org/10.1111/add.14403.

94. Witkiewitz K, Pearson MR, Hallgren KA, et al. Who 
achieves low risk drinking during alcohol treatment? 
An analysis of patients in three alcohol clinical 
trials. Addiction. 2017;112(12):2112-2121. https://doi.
org/10.1111/add.13870.

95. Fan AZ, Chou SP, Zhang H, et al. Prevalence and correlates of 
past-year recovery from DSM-5 alcohol use disorder: Results 
from National Epidemiologic Survey on Alcohol and Related 
Conditions-III. Alcohol Clin Exp Res. 2019;43(11):2406-2420. 
https://doi.org/10.1111/acer.14192.

96. Satre DD, Mertens JR, Arean PA, et al. Five-year alcohol and 
drug treatment outcomes of older adults versus middle-aged 
and younger adults in a managed care program. Addiction. 
2004;99(10):1286-1297. https://doi.org/10.1111/j.1360-
0443.2004.00831.x.

97. Donovan D, Mattson ME, Cisler RA, et al. Quality of life as 
an outcome measure in alcoholism treatment research. J Stud 
Alcohol Suppl. 2005;(15):119-139. https://doi.org/10.15288/
jsas.2005.s15.119.

98. Foster J, Powell J, Marshall E, et al. Quality of life in alcohol-
dependent subjects–A review. Qual Life Res. 1999;8(3):255-261. 
https://doi.org/10.1023/a:1008802711478.

99. Peters TJ, Millward LM, Foster J. Quality of life in alcohol 
misuse: Comparison of men and women. Arch Womens Ment 
Health. 2003;6(4):239-243. https://doi.org/10.1007/s00737-003-
0012-x.

https://doi.org/10.1111/j.1530-0277.2007.00347.x
https://doi.org/10.1111/j.1530-0277.2007.00347.x
https://doi.org/10.1016/j.jsat.2007.05.011
https://doi.org/10.1097/00004714-200002000-00012
https://doi.org/10.1097/00004714-200002000-00012
https://doi.org/10.1016/j.psyneuen.2014.10.013
https://doi.org/10.1016/j.psyneuen.2014.10.013
https://doi.org/10.1111/j.1530-0277.2008.00633.x
https://doi.org/10.1111/acer.13313
https://doi.org/10.1159/000433579
https://doi.org/10.1159/000433579
https://doi.org/10.1176/appi.ajp.2008.07111835
https://doi.org/10.1176/appi.ajp.2008.07111835
https://doi.org/10.1001/jamapsychiatry.2013.4642
https://doi.org/10.1001/jamapsychiatry.2013.4642
https://doi.org/10.1037/a0029963
https://doi.org/10.1093/alcalc/agw078
https://doi.org/10.1080/07347324.2018.1500873
https://doi.org/10.1037/adb0000255
https://doi.org/10.1016/j.jsat.2014.12.006
https://doi.org/10.15288/jsad.2010.71.125
https://doi.org/10.15288/jsad.2010.71.125
https://doi.org/10.1046/j.1360-0443.2002.00099.x
https://doi.org/10.1046/j.1360-0443.2002.00099.x
https://doi.org/10.3121/cmr.4.3.163
https://doi.org/10.1111/j.1530-0277.2011.01573.x
https://doi.org/10.1111/j.1530-0277.2011.01573.x
https://doi.org/10.15288/jsad.2012.73.44
https://dx.doi.org/10.1016%2Fj.jsat.2008.10.004
https://doi.org/10.1016/j.addbeh.2013.11.019
https://doi.org/10.1016/j.addbeh.2013.11.019
https://doi.org/10.1111/j.1360-0443.2011.03483.x
https://doi.org/10.1016/j.psychres.2019.05.038
https://doi.org/10.1016/j.psychres.2019.05.038
https://doi.org/10.1016/j.cpr.2005.11.003
https://doi.org/10.1111/add.14403
https://doi.org/10.1111/add.13870
https://doi.org/10.1111/add.13870
https://doi.org/10.1111/acer.14192
https://doi.org/10.1111/j.1360-0443.2004.00831.x
https://doi.org/10.1111/j.1360-0443.2004.00831.x
https://doi.org/10.15288/jsas.2005.s15.119
https://doi.org/10.15288/jsas.2005.s15.119
https://doi.org/10.1023/a:1008802711478
https://doi.org/10.1007/s00737-003-0012-x
https://doi.org/10.1007/s00737-003-0012-x


19Alcohol Research: Current Reviews Vol 40 No 3 | 2020

100. Greenfield SF, Trucco EM, McHugh RK, et al. The women’s 
recovery group study: A stage I trial of women-focused group 
therapy for substance use disorders versus mixed-gender group 
drug counseling. Drug Alcohol Depend. 2007;90(1):39-47. 
https://doi.org/10.1016/j.drugalcdep.2007.02.009.

101. Greenfield SF, Sugarman DE, Freid CM, et al. Group therapy for 
women with substance use disorders: Results from the Women’s 
Recovery Group Study. Drug Alcohol Depend. 2014;142:245-
253. https://doi.org/10.1016/j.drugalcdep.2014.06.035.

102. Valeri L, Sugarman DE, Reilly ME, et al. Group therapy for 
women with substance use disorders: In-session affiliation 
predicts women’s substance use treatment outcomes. J 
Subst Abuse Treat. 2018;94:60-68. https://doi.org/10.1016/j.
jsat.2018.08.008.

103. Litt MD, Kadden RM, Tennen H. Network Support treatment 
for alcohol dependence: Gender differences in treatment 
mechanisms and outcomes. Addict Behav. 2015;45:87-92.  
https://doi.org/10.1016/j.addbeh.2015.01.005.

104. Kelly JF, Hoeppner BB. Does Alcoholics Anonymous work 
differently for men and women? A moderated multiple-
mediation analysis in a large clinical sample. Drug Alcohol 
Depend. 2013;130(1-3):186-193. https://doi.org/10.1016/j.
drugalcdep.2012.11.005.

105. Holzhauer CG, Hildebrandt T, Epstein EE, et al. Mechanisms 
of change in female-specific and gender-neutral cognitive 
behavioral therapy for women with alcohol use disorder. 
J Consult Clin Psychol. 2020;88(6):541-553. https://doi.
org/10.1037/ccp0000492.

106. Longabaugh R. The search for mechanisms of change 
in behavioral treatments for alcohol use disorders: A 
commentary. Alcohol Clin Exp Res. 2007;31(suppl 10):21s-32s. 
https://doi.org/10.1111/j.1530-0277.2007.00490.x.

107. Magill M, Kiluk BD, McCrady BS, et al. Active ingredients 
of treatment and client mechanisms of change in behavioral 
treatments for alcohol use disorders: Progress 10 years 
later. Alcohol Clin Exp Res. 2015;39(10):1852-1862. https://doi.
org/10.1111/acer.12848.

108. Newberry S, Booth M, Rutter CM, et al. Gender Differences 
in Response to Alcohol Use Disorder Treatment: A Systematic 
Review. Santa Monica, CA: RAND National Defense Research 
Institute; 2019. 

109. Neale J, Tompkins CNE, Marshall AD, et al. Do women with 
complex alcohol and other drug use histories want women-only 
residential treatment? Addiction. 2018;113(6):989-997. https://
doi.org/10.1111/add.14131.

https://doi.org/10.1016/j.drugalcdep.2007.02.009
https://doi.org/10.1016/j.drugalcdep.2014.06.035
https://doi.org/10.1016/j.jsat.2018.08.008
https://doi.org/10.1016/j.jsat.2018.08.008
https://doi.org/10.1016/j.addbeh.2015.01.005
https://doi.org/10.1016/j.drugalcdep.2012.11.005
https://doi.org/10.1016/j.drugalcdep.2012.11.005
https://doi.org/10.1037/ccp0000492
https://doi.org/10.1037/ccp0000492
https://doi.org/10.1111/j.1530-0277.2007.00490.x
https://doi.org/10.1111/acer.12848
https://doi.org/10.1111/acer.12848
https://doi.org/10.1111/add.14131
https://doi.org/10.1111/add.14131


1Alcohol Research: Current Reviews Vol 40 No 3 | 2020

EpidEmiology of REcovERy 
fRom Alcohol UsE disoRdER
Jalie A. Tucker,1 Susan D. Chandler,1 and Katie Witkiewitz2

1Department of Health Education and Behavior and the Center for Behavioral Economic Health Research, 
University of Florida, Gainesville, Florida 
2Department of Psychology and the Center on Alcoholism, Substance Abuse, and Addictions, University 
of New Mexico, Albuquerque, New Mexico 

Almost one-third of the U.S. population meets alcohol use disorder (AUD) criteria on a lifetime 
basis. This review provides an overview of recent research on the prevalence and patterns 
of alcohol-related improvement and selectively reviews nationally representative surveys 
and studies that followed risk groups longitudinally with a goal of informing patients with 
AUD and AUD researchers, clinicians, and policy-makers about patterns of improvement 
in the population. Based on the research, alcohol use increases during adolescence and 
early adulthood and then decreases beginning in the mid-20s across the adult life span. 
Approximately 70% of persons with AUD and alcohol problems improve without interventions 
(natural recovery), and fewer than 25% utilize alcohol-focused services. Low-risk drinking 
is a more common outcome in untreated samples, in part because seeking treatment is 
associated with higher problem severity. Sex differences are more apparent in help-seeking 
than recovery patterns, and women have lower help-seeking rates than men. Whites are 
proportionately more likely to utilize services than are Blacks and Hispanics. Improving 
recovery rates will likely require offering interventions outside of the health care sector 
to affected communities and utilizing social networks and public health tools to close the 
longstanding gap between need and utilization of AUD-focused services.

KEY WORDS: alcohol; alcohol use disorder; recovery; remission; natural recovery; 
epidemiology; alcohol treatment utilization; low-risk drinking 

INTRODUCTION
Substance use disorder (SUD) is among the 
most prevalent mental health disorders in the 
United States and in general clinical practice, 
with 7% of the U.S. population age 12 and older 
(19.7 million people) having an SUD of some 

kind in 2018.1 Alcohol use disorder (AUD) is the 
most prevalent SUD, with 5% of persons age 12 
and older reporting AUD in 2018.1 Of persons 
with an SUD in 2018, and excluding those with a 
tobacco use disorder, 60% had AUD, 27% had an 
illicit drug use disorder, and 13% had disorders 

Alcohol Res. 2020;40(3):02 ● https://doi.org/10.35946/arcr.v40.3.02

Published: 12 November 2020

https://doi.org/10.35946/arcr.v40.3.02


2Alcohol Research: Current Reviews Vol 40 No 3 | 2020

involving alcohol and illicit drugs.1 On a lifetime 
basis, almost one-third of persons in the United 
States meet criteria for AUD.2 In addition to the 
high AUD prevalence, many more individuals 
engage in risky drinking or experience alcohol-
related negative consequences that fall short of 
meeting clinical diagnostic criteria for AUD.3 
Thus, harmful alcohol use is a major public health 
problem, costing the United States approximately 
$250 billion per year, and it is the third leading 
cause of preventable death.4

Most individuals who develop an AUD or have 
subclinical alcohol-related problems will reduce 
or resolve their problem on their own or with 
assistance from professional alcohol treatment 
or mutual help groups.5-9 The epidemiology 
of this robust phenomenon is the focus of this 
article. After initial consideration of complexities 
involved in defining improvement in alcohol-
related problems, which is discussed in depth 
by Witkiewitz et al.,10 this article describes the 
prevalence and heterogeneity of pathways to 
recovery and examines relationships between 
patterns of seeking help for and improvements 
in alcohol-related problems. Then, the topic 
is examined from a life span developmental 
perspective, which is less well-researched and 
involves relationships among age-related rates of 
problem onset, reduction, and persistence. The 
final section discusses differences in the overall 
patterns previously discussed as a function of 
gender and race/ethnicity. Emphasis is placed on 
illustrative recent findings. Earlier work is covered 
in prior literature.11,12

DEFINING IMPROVEMENT 
IN ALCOHOL-RELATED 
PROBLEMS
As discussed by Witkiewitz et al.,10 the 
conceptualization and measurement of 
improvements among persons with AUD and 
the constellation of improvements that define 
“recovery” have been debated for decades and 

continue to evolve. Clinical diagnostic criteria 
for AUD are offered by the American Psychiatric 
Association’s fifth edition of the Diagnostic and 
Statistical Manual of Mental Disorders (DSM-5)3 
and the World Health Organization,13 with the 
former predominating in the United States. 
Numerous reputable organizations offer definitions 
of low- and high-risk drinking practices4,14 as well 
as AUD recovery or remission.15 These various 
criteria have been revised over time as research 
evidence has accumulated, generally in the 
direction of recognizing that alcohol consumption 
and AUD occur on severity continua. Furthermore, 
most individuals who engage in harmful alcohol 
use either do not meet AUD criteria or meet 
criteria for a mild disorder characterized by lower 
levels of symptomology.16

Characterizations of improvement in alcohol-
related problems have correspondingly become 
more nuanced over time in recognition of the 
heterogeneity of pathways, processes, and 
outcomes relevant to understanding how people 
reduce or resolve alcohol-related problems.10 
The term “recovery” is generally reserved for 
broad-based, sustained improvements in drinking 
practices and other areas of functioning adversely 
affected by drinking. Therefore, this article uses 
the term “recovery” to refer to a broadly conceived 
process resulting in sustained improvements in 
multiple domains, and uses the term “remission” 
to refer to more limited improvements in specific 
symptoms or problem behaviors (e.g., drinking 
practices). This is in line with the National 
Institute on Alcohol Abuse and Alcoholism’s 
(NIAAA) recent definition of recovery from AUD 
as distinct from remission from AUD, defined 
symptomatically based on DSM-5 criteria, or 
cessation of heavy drinking without characterizing 
the presence or absence of other symptoms or 
improvements. It also is consistent with other 
recovery definitions, including those from the 
recovery community or patient perspectives, that 
encompass improved well-being and functioning 
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and are not limited to attainment of abstinence or 
stable low-risk drinking.8,17

It is also important to acknowledge the 
association of the term “recovery” with Alcoholics 
Anonymous (AA) and other mutual support 
groups. Even though the term is widely used in 
the clinical literature, many persons attempting 
to resolve their alcohol problems do not identify 
with being in recovery8 and reject clinical labels 
indicative of AUD, especially those individuals 
attempting to resolve a drinking problem on 
their own.9 Moreover, salutary improvements 
can occur in circumscribed areas of alcohol-
related dysfunction, and reductions in drinking 
can contribute to improved health and well-being 
even if ongoing drinking falls short of traditional 
definitions of recovery that emphasize abstinence 
as a required element.18

As discussed by Witkiewitz and Tucker,16 a core 
issue debated for decades is the extent to which 
drinking practices should be central to defining 
improvement or recovery. Early writings regarded 
sustained abstinence as the hallmark of recovery 
among persons with severe alcohol problems 
who had repeatedly been unable to limit their 
drinking or abstain.19 Newer clinical diagnostic 
systems such as DSM-5 emphasize development of 
tolerance and physical dependence and drinking in 
harmful ways and under conditions that increase 
risk for adverse consequences.3 Drinking practices 
are not a criterion in accepted diagnostic systems 
for AUD, including DSM-5, and most schemes 
define recovery based on symptom reduction, 
improved functioning, and well-being and are not 
heavily focused on drinking practices per se. Yet, 
the large treatment outcome literature concerned 
with promoting recovery has relied heavily on 
drinking practices as the major outcome metric, 
typically by using quantity-frequency criteria 
considered indicative of higher-risk drinking 
practices (any occasions of more than 14 drinks 
weekly or more than five drinks daily for men; 
more than seven drinks weekly or more than four 
drinks daily for women in the past year).4,14

Recent work, however, has shown that such 
consumption-based thresholds lack sensitivity 
and specificity for predicting problems related 
to drinking and do not differentiate individuals 
based on measures of health, functioning, and 
well-being.20,21 Improvements in functioning 
and life circumstances are considered central 
features of recovery in many models, including 
AA, but assessment of these domains is a 
relatively recent development, primarily evident 
in clinical research.18,21 It is generally lacking 
in survey research that has provided the bulk of 
epidemiological data on population patterns of 
alcohol-related improvement, so this body of work 
only partially addresses the multiple domains 
considered important for investigating recovery, 
broadly defined.

A second core issue is that improvement in 
alcohol-related problems, including recovery 
from AUD, is a dynamic process of behavior 
change. Thus, longitudinal studies provide 
superior information to cross-sectional studies 
with retrospective assessments of drinking status, 
although the latter are common in the literature. 
Cross-sectional surveys have utility if they employ 
sound retrospective measures of past drinking 
status, but this is another qualification of the 
current epidemiological database on alcohol-
related improvement and recovery. Longitudinal 
research has become more common in recent 
years. However, the intervals over which repeated 
measures are obtained rarely exceed 3 to 5 years, 
although there are notable exceptions with follow-
ups of 8 to 10 years or more.22-24 Following large 
nationally representative samples for decades 
would be ideal, but the inevitable limitations on 
research resources have resulted in a collective 
body of work that generally comprises large 
representative studies that are cross-sectional or 
have short-term (e.g., 1 year) follow-ups. Studies 
with longer-term follow-ups tend to employ 
smaller, less representative samples. These core 
issues should be kept in mind when considering 
the epidemiology of improvements in alcohol-
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related problems, including recovery from AUD, 
as discussed next.

RECOVERY PATHWAYS AND 
RELATIONSHIPS BETWEEN 
HELP-SEEKING AND 
DRINKING-RELATED 
OUTCOMES

Population-based survey research conducted 
over many decades has consistently revealed the 
following patterns with respect to improvements 
in alcohol-related problems:
• The majority of individuals who develop AUD 

reduce or resolve their problem over time.7,8,25 
Rates of improvement vary widely depending 
on features of the research, such as the intervals 
over which drinking status was assessed (e.g., 
lifetime basis, shorter-term assessment based 
on a year or more); demographic characteristics, 
problem severity, and help-seeking status of 
respondents; and how improvement or recovery/
remission was measured. But improvement 
over time is a reliable pattern and one that 
argues against a view of AUD as an inevitably 
progressive disease process.

• Seeking help for drinking problems from 
professional treatment or community and 
peer resources such as mutual help groups is 
uncommon,1,26 and a large gap persists between 
population need and service utilization. Most 
surveys indicate that less than 25% of persons in 
need utilize alcohol-focused helping resources.

• The great majority of persons who resolve their 
drinking problems do so without interventions, 
and such “natural recoveries” are the dominant 
pathway to problem resolution. Survey research 
has typically found that more than 70% of 
problem resolutions occur outside the context of 
treatment.7,9

• Stable low-risk drinking (moderation) is a 
relatively more common outcome in untreated 
samples, in part because seeking treatment is 
associated with higher problem severity,7,12 and 
most treatment programs emphasize abstinence.

For example, Fan and colleagues7 reported on 
the past-year prevalence of AUD recovery in the 
United States by using data from the NIAAA-
funded 2012–2013 National Epidemiologic 
Survey on Alcohol and Related Conditions 
(NESARC-III)2 and DSM-5 diagnostic criteria.3 
Survey respondents who met AUD criteria prior 
to the past year (n = 7,785) were assessed with 
respect to their current (past-year) AUD and risk 
drinking status. Drinking status was determined 
based on quantity-frequency criteria considered 
indicative of higher-risk drinking practices and 
DSM-5 AUD symptom counts. Measures of 
functioning and well-being were not collected.

Only 34% of respondents had persistent 
AUD, and most respondents had some degree 
of problem reduction; 16% achieved abstinence 
without symptoms, and 18% achieved low-risk 
drinking without symptoms. In addition, only 
23% of the Fan et al. sample reported having 
ever received alcohol treatment, and those who 
did tended to fall into the persistent AUD (26%) 
or abstinent without symptoms (43%) outcome 
groups that generally are associated with higher 
problem severity.7 In contrast, among the subset of 
respondents who reported abstinence or low-risk 
drinking without symptoms, 87% of those who 
reported low-risk drinking without symptoms 
were never treated, and only 12% were treated. 
An additional 15% of the sample reported low-
risk drinking with symptoms, and 15% reported 
high-risk drinking without symptoms.7 This is a 
refinement in outcome measurement compared to 
earlier surveys and illustrates the heterogeneity of 
recovery-relevant outcomes even in the absence of 
assessment of functioning and well-being.

This illustrative representative sample survey, 
among others,8,9 reveals a more optimistic and 
variable view of recovery pathways and outcomes 
than suggested by early research using treatment 
samples, which emphasized the chronic, relapsing 
nature of alcohol problems and the difficulty of 
maintaining remission. Population data indicate 
that, even though alcohol problems are prevalent, 
most affected individuals have less serious 
problems than the minority who seek treatment, 



5Alcohol Research: Current Reviews Vol 40 No 3 | 2020

and many improve on their own, including 
achieving stable abstinence or low-risk drinking 
without problems.

In contrast to these encouraging findings 
concerning rates of improvement, population 
research on the prevalence and patterns of help-
seeking for alcohol-related problems indicates 
that the gap between need and service utilization 
is large and chronic. This is the case even 
though alcohol-related services have improved 
and expanded considerably over the past 
several decades27,28 and reliably yield benefits 
for a majority of recipients. Among the 25% or 
fewer who seek care, sources of care span the 
professional, community, and peer-helping sectors. 
Within the professional sector, care is diffused 
through mental health, medical, and community 
services systems, and only a minority receive 
alcohol-focused services from qualified programs 
or professionals.8,27 

Prevalence estimates for utilization of different 
types of alcohol services are not reliably available 
for several reasons. For example, specialty 
treatment programs are often addiction-oriented 
and not alcohol-specific, most include mutual help 
group participation as a program requirement, and 
the anonymity principle of mutual help groups 
deters determination of utilization rates apart from 
treatment. Nevertheless, membership estimates for 
AA (2.1 million members worldwide, including 1.3 
million U.S. residents; https://www.aa.org) suggest 
that AA participation is relatively widespread. 
Comparable membership data are not available 
for other mutual help groups such as Self-
Management and Recovery Training (SMART 
Recovery), which holds more than 3,000 meetings 
per week worldwide (https://www.smartrecovery.
org/), and LifeRing Secular Recovery, which 
offers more than 140 face-to-face meetings in 
the United States as well as online meetings and 
other electronic supports (https://www.lifering.
org/). Regarding professional treatment, the 
2016 National Survey on Drug Use and Health 
estimated that about 3.8 million U.S. residents age 
12 and older received any type of substance use 
treatment in the past year,27 but these numbers are 

not specific to alcohol treatment. Also missing are 
data on relative remission rates as a function of 
type of care-seeking.

Higher problem severity predicts help-seeking, 
with higher severity reflected in greater alcohol 
dependence levels and alcohol-related impairment 
in areas of life functioning such as intimate, 
family, and social relationships; employment and 
finances; and legal affairs.29 Perceived need also 
predicts help-seeking; however, even among those 
who perceive a need, only 15% to 30% receive 
help,30 and problem recognition often precedes 
seeking care by a decade.28 Thus, although most 
individuals who develop AUD will eventually 
resolve their problem, treatment utilization 
remains less used as a pathway to recovery. This 
pattern has persisted for decades despite recent 
expansion in the spectrum of services beyond 
clinical treatment to offer less costly and less 
intensive services that often can be accessed 
outside of the health care system and are suitable 
for those with less severe problems.28 In addition, 
provisions of the Patient Protection and Affordable 
Care Act expanded access to and coverage of 
services for SUD.

RECOVERY ACROSS THE 
LIFE SPAN
Studies that followed risk groups and people with 
drinking problems longitudinally—typically 
using smaller samples than survey research—
provide information on patterns of improvement 
and recovery across the life span. Some studies 
assessed functioning and life circumstances, in 
addition to drinking practices, and revealed the 
following age-related patterns with respect to 
the onset of and improvements in alcohol-related 
problems:
• Drinking to intoxication, binge drinking, 

and alcohol-related problems increase during 
adolescence and early adulthood, generally 
peaking between ages 18 and 22. Prevalence of 
past-year binge drinking (45%) and AUD (19%) 
is highest in the early 20s31 and then decreases 
beginning in the mid-20s and continuing well 

http://www.aa.org
https://www.smartrecovery.org/
https://www.smartrecovery.org/
https://www.lifering.org/
https://www.lifering.org/
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after early adulthood. This nonlinear trajectory 
for the majority of adolescents and young adults, 
often termed “maturing out,” has been found in 
cross-sectional and longitudinal research using 
large national samples2,32,33 and by the annual 
cross-sectional National Survey on Drug Use 
and Health.1 

• Adult role transitions (e.g., employment, 
marriage, parenthood) and personal maturation 
(e.g., decreased impulsivity) are associated with 
remission or recovery in early adulthood.31,34-36 
As is the case for the general adult population 
with AUD, only about a quarter of adolescents 
and young adults in need of treatment receive it.1

• A subset of young adults who engage in 
harmful alcohol use and develop AUD in 
early adulthood show persistent or escalating 
problems in later life. Alcohol use before age 21 
predicts persistence and severity of harmful use 
throughout the life span;37 however, reductions 
in problem drinking in early adulthood are more 
likely to occur among individuals who had the 
most severe problems at earlier ages.34

• Development of AUD is less common after 
age 25, and reductions in problem drinking, 
including recovery from AUD, continue past 
early adulthood and across the adult life span, 
including through late middle and old age (ages 
60 to 80 and older).22,34 Reductions in problem 
drinking at older ages are predicted by relatively 
heavier alcohol use in early old age that prompted 
complaints from concerned others.22

These trends favoring increased remission rates 
over the life span are generally representative of 
the population, but can mask important nuances 
about age-related associations between problem 
onset, remission, and recurrence rates.31,34-36 For 
example, Vergés and colleagues35,36 used NESARC 
data from Waves 1 and 2 (from 2001–2002 
to 2004–2005) to “deconstruct” age-related 
patterns of three different dynamic changes that 
contributed to overall age-related trends in the 
prevalence of DSM-IV alcohol dependence at each 
wave. Although rates of new alcohol problem onset 
and recurrence of or relapse to earlier problems 
declined with age, rates of persistence of alcohol 

problems over time were relatively stable across 
ages 18 to 50 and older. These different processes 
that contributed to the overall trend of decreased 
alcohol-related problems with increasing age 
suggest that “maturing out”—as young people 
assume adult roles—is not a sufficiently complete 
account of remission rates across the life span.

In related research that also used NESARC 
data from Waves 1 and 2, Lee and colleagues 
examined how rates of remission, which they 
termed “desistance,” from mild, moderate, or 
severe levels of AUD varied across age groups 
ranging between ages 20 to 24 and 48 to 55.34 
Using Markov models to characterize patterns of 
longitudinal transitions in drinking status, they 
found differences in rates of AUD desistance 
from young adulthood to middle age as a function 
of AUD severity levels. Desistance rates from 
severe AUD, defined as six or more DSM-IV 
symptoms, were considerably higher in earlier 
age groups (ages 25 to 29 and 30 to 34) relative 
to older age groups (ages 35 to 39, 40 to 47, and 
48 to 55) as compared to rates found in surveys 
that aggregated data across AUD severity levels. 
Desistance rates from moderate AUD showed 
a similar, but less dramatic pattern across age 
groups, whereas desistance rates from mild 
AUD were relatively stable across age groups. 
When considered with the work of Vergés 
and colleagues,35,36 these studies (1) show that 
resolution of severe AUD contributes heavily 
and distinctively to early adulthood remission 
prevalence, and (2) highlight the importance of 
deconstructing overall AUD prevalence curves 
by taking into account onset, remission, and 
recurrence of different levels of AUD severity 
over the life span.

Finally, a few studies observed increased 
binge drinking among middle-aged and older 
adults,33 suggesting dynamic changes may occur 
in binge drinking in midlife; these changes are 
not well researched. Similarly, most natural 
recovery research comprises samples showing 
that midlife recovery from AUD is normative.9,38 
Middle age is also when treatment entry tends 
to occur.5 Recovery in midlife and later ages is 
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associated with an accumulation of alcohol-related 
problems coupled with life contexts that support 
and reinforce maintenance of drinking reductions 
and involve post-resolution improvements in 
functioning and well-being.38,39

ROLE OF GENDER AND 
RACE/ETHNICITY
Remission
In addition to age, rates of recovery or remission of 
AUD symptoms vary by gender and race/ethnicity. 
Using NESARC Wave 1 data, Dawson et al. 
found that older age and female gender predicted 
abstinence, but not low-risk drinking, in both 
treated and untreated respondents who had alcohol 
dependence prior to the past year.5 Compared to 
non-Hispanic Whites, non-Hispanic Blacks had 
proportionately higher rates of abstinence than 
low-risk drinking. In the Fan et al.7 replication  
of Dawson et al.5 using NESARC-III data,  
female gender predicted both abstinence and  
low-risk drinking.

Also using NESARC-III data, Vasilenko et 
al. examined AUD prevalence by age and race/
ethnicity (White, Black, Hispanic).40 Although 
AUD prevalence generally peaked in the 20s and 
declined steadily with age, prevalence was higher 
for Whites at younger ages and higher for Blacks 
at older ages. This cross-over pattern typically 
occurred around age 60. In midlife, prevalence 
was similar for Blacks and Whites. Also, Whites 
reported higher AUD rates than Hispanic 
respondents at all ages, and men reported higher 
AUD rates than women until older age, when 
women were more likely than men to report AUD 
in their 70s. However, the number of participants 
older than age 70 was very small.

The study by Lee et al. that investigated age-
related patterns of AUD desistance as a function 
of AUD severity also found gender and race/
ethnicity differences.34 Desistance patterns for 
males were generally consistent with the full 
sample findings—namely, elevated desistance 
rates for severe AUD in early adulthood and 
relatively stable rates for mild and moderate 

AUD. In contrast, females showed markedly 
higher rates of desistance from moderate AUD 
in early adulthood compared to older ages and 
attenuated rates of desistance from severe AUD 
compared to males during ages 30 to 34 only. 
With respect to race/ethnicity, results for Whites 
were generally consistent with the full sample, 
but findings differed for Hispanics and Blacks. 
For Hispanics, the early adulthood spike in 
rates of desistance from severe AUD was more 
time-limited, occurring only during ages 30 to 
34 with much lower rates during ages 25 to 29. 
For Blacks, desistance rates for mild AUD also 
were relatively stable but were elevated for both 
moderate AUD (ages 25 to 29 and 30 to 34) and 
severe AUD (ages 25 to 29). For severe AUD, 
desistance rates among Blacks were very low 
during ages 30 to 34.

Patrick and colleagues analyzed age and 
gender relations with binge drinking using data 
from 27 cohorts of the annual Monitoring the 
Future surveys (1976 to 2004).41 Participants 
were followed from 12th grade (modal age 18) 
through modal age 29/30. Across cohorts, the 
age of peak binge drinking prevalence increased 
from age 20 in 1976–1985 to age 22 in 1996–2004 
for women, and from age 21 in 1976–1985 to age 
23 in 1996–2004 for men. Similar to the typical 
population life span trajectory for AUD remission, 
for men the high prevalence of binge drinking 
persisted through ages 25 to 26, followed by 
reductions during the late 20s. For women ages 21 
to 30, more recent cohorts reported significantly 
higher binge drinking prevalence than in earlier 
cohorts, with risk remaining high throughout the 
20s. These shifts toward older age of peak binge 
drinking prevalence indicate an extension of risks 
associated with harmful alcohol consumption in 
young adulthood, especially for women.

Taken together, these studies on rates of 
improvement by gender and race/ethnicity suggest 
that many of the differences observed involve 
variations in the timing and extent of reductions 
in binge drinking and AUD during either young 
adulthood or older age, even though all groups 
tended to show overall patterns similar to the 
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population as a whole. Differences during midlife 
were less extensive, although this developmental 
period has not been the focus of much research.

Help-Seeking
Help-seeking patterns and preferences also vary 
by gender and race/ethnicity. The gap between 
need and receipt of treatment is larger for women 
than for men, even after controlling for the higher 
prevalence of AUD and greater problem severity 
among men.42,43 For example, using NESARC 
data from Waves 1 and 2, Gilbert et al. found 
that women identified as having DSM-IV alcohol 
abuse or dependence at Wave 1 had significantly 
lower odds than men at Wave 2 of having used any 
alcohol service, specialty treatment, or mutual help 
groups.42 These utilization differences occurred 
even though women and men reported similar 
low perceived need for help and similar numbers 
of treatment barriers. Women were more likely 
to report expecting that their problem would 
improve without intervention, whereas men were 
more likely to report prior help-seeking that was 
unhelpful. No differences in service utilization 
or perceived need were found for race/ethnicity 
among White, Black, and Hispanic respondents. 
Consistent with the larger literature, greater 
alcohol problem severity was associated with 
higher odds of service utilization.

Studies using pooled data from multiple waves 
of the national probability samples collected in 
the National Alcohol Surveys found differences in 
service utilization as a function of gender and race/
ethnicity.44,45 Zemore et al. used pooled data from 
three waves (1995–2005) to investigate lifetime 
alcohol treatment utilization and perceived 
barriers among Latinx respondents (N = 4,204).44 
Among respondents, 3.4%, 2.7%, and 2.1% 
reported any lifetime treatment, AA participation, 
and institutional treatment, respectively. Men were 
significantly more likely than women to report 
receipt of any treatment services (5.6% vs. 1.1%), 
AA (4.7% vs. 0.6%), or institutional treatment 
(3.2% vs. 1.0%). Completion of the study interview 
in English (4.3%) versus Spanish (2.3%) also 
predicted higher utilization. These patterns were 

similar among the subsample of respondents who 
reported lifetime alcohol dependence, among 
whom rates of service utilization were much 
higher (20.4% for men and 15.3% for women). 
The authors suggested that underutilization 
of treatment by women and Spanish speakers 
may be due to cultural stigma against women 
with an alcohol problem, concerns about racial/
ethnic stereotyping or stigmatization when 
seeking treatment, and additional barriers faced 
by individuals who are uncomfortable speaking 
English.

A later study using pooled data from the 
2000–2010 National Alcohol Surveys included 
Whites, Blacks, and Latinx participants and found 
lower service utilization among Latinx, Blacks 
(vs. Whites), and women (vs. men).45 Racial/ethnic 
differences in utilization were moderated by 
gender. Among women, only 2.5% of Latinas and 
3.4% of Blacks with lifetime AUD used specialty 
treatment compared to 6.7% of Whites; among 
men, the corresponding figures were 6.8% for 
Latinos, 12.2% for Blacks, and 10.1% for Whites.45 
Higher utilization among Whites than among 
Blacks and Hispanics also was found using the 
2014 cohort from the National Survey on Drug 
Use and Health.46

Overall, research on race/ethnicity and help-
seeking is not extensive, and groups other than 
Whites, Blacks, and Hispanics/Latinx have not 
been well studied.47 Available research suggests 
that the gap between need and service utilization 
common among those with an alcohol problem 
is accentuated among ethnic and racial minority 
groups; however, research is in its infancy on why 
this is the case and how to address it.

DISCUSSION
Research on the epidemiology of recovery 

from AUD is somewhat uneven in scope and 
methods, and gaps remain in the knowledge base. 
Nonetheless, the bulk of evidence converges 
in showing that (1) improvements in alcohol-
related problems, including recovery from AUD, 
are commonplace; (2) natural recovery is the 
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dominant pathway; (3) greater problem severity 
is associated with treatment utilization; and 
(4) low-risk drinking outcomes are more common 
among untreated samples. Problem prevalence and 
rates of remission of AUD symptoms in the U.S. 
population peak during the 20s and are followed by 
a slow, steady decline over the adult life span. The 
specific ages when these characteristic dynamics 
in the temporal patterning of harmful alcohol use 
and remission of symptoms occur vary somewhat 
as a function of gender and race/ethnicity, but the 
overall general pattern is well established.

These findings provide a rich foundation 
concerning population patterns and dynamics 
of recovery, remission, and help-seeking. Future 
research aimed at disaggregating these complex 
associations at the population level should be a 
priority and can inform approaches to promoting 
remission and recovery in two general ways.48 
First, longitudinal studies of the onset of and 
improvements in alcohol-related problems31,34-36 
exemplify how epidemiological risk factors are 
reliably associated with the course of alcohol 
problem development and improvement and can 
be used to target at-risk individuals for preventive 
interventions. Second, “upstream” population-
level interventions can be applied to prevent or 
reduce the determinants of risk (e.g., through 
changes in policy, taxation, and health and 
community infrastructure). The latter approach, 
although less common, takes advantage of the 
well-established prevention paradox—small 
reductions in harmful alcohol use by risky 
drinkers with less serious problems result in far 
greater health improvements at the population 
level than do changes in harmful alcohol use by 
the minority of persons with AUD.

This body of research qualifies the usual 
characterization of AUD as a chronic, relapsing/
remitting disorder for which intensive intervention 
is essential for recovery. That characterization may 
be representative for a small minority of persons 
with more severe AUD, but it is inaccurate for the 
large majority of persons with mild to moderate 
problems, many of whom resolve their problems 
the first time they attempt to quit and often without 

interventions.9,49 Whether this qualification applies 
to SUD other than AUD is not established.

The recovery literature is characterized by a 
mix of cross-sectional population surveys with 
short-term retrospective assessments (1 year is 
typical) and prospective follow-ups of smaller-
sized samples of risk groups that, with some 
notable exceptions,22-24 also had relatively short 
follow-ups. Use of data from the multiple waves of 
the NESARC dominates this research literature. 
Although the NESARC obtained data from a very 
large nationally representative sample of the U.S. 
population age 18 and older (e.g., N = 36,309 in 
NESARC-III), it shares limitations inherent to 
most survey research—namely, assessments must 
be relatively brief, meaning that the domains of 
inquiry must be limited and selected carefully 
and cannot be probed to obtain the detail typically 
useful in clinical applications.

These design characteristics have contributed 
to gaps in the literature due to overreliance on 
drinking practices as the major outcome metric 
and less common measurement of functioning, 
well-being, and life circumstances, which are 
central features of recovery and can occur with 
or without reductions in drinking. Correlates of 
remission rates are being reported with increasing 
frequency in survey research, but tend to be 
limited to demographic characteristics, problem 
severity variables related to drinking practices, 
help-seeking history, and, in some cases, 
psychiatric comorbidity. Other than the seminal 
research program of Moos and colleagues,22,39 
assessment of functioning, context, and well-
being surrounding drinking behavior change is a 
relatively recent development, primarily evident 
in clinical research18,21 and process-oriented 
research on natural recovery.38 Connecting these 
research literatures in meaningful ways in future 
investigations is essential for broadening scientific 
knowledge about how affected individuals reduce 
and resolve their alcohol-related problems and for 
guiding improvements in alcohol services that are 
responsive to heterogeneity in recovery-related 
outcomes and pathways.
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Another issue in need of further research 
involves deconstruction of separable processes 
that contribute to overall problem prevalence 
and remission rates across the life span. As 
highlighted in the research of Vergés, Lee, Sher, 
and colleagues,31,34-36 overall population rates are 
influenced by age-related associations between 
problem onset, remission, and recurrence rates, 
which raises questions about whether remission 
patterns reflect a simple “maturing out” of 
harmful alcohol use that began in early adulthood. 
Based on the available data, Lee and Sher31 
concluded: “[T]he continual declines in AUD 
rates observed throughout the life span . . . appear 
mainly attributable to reductions in new onsets 
. . . whereas potential for desistance from an 
existing AUD may peak in young adulthood . . . 
[especially] for those with a severe AUD” (p. 37).

The timing and targeting of prevention and 
treatment programs could be refined to enhance 
intervention effectiveness if these age-related 
associations between problem onset, remission, 
and recurrence rates were firmly established and 
used to guide intervention delivery. Conducting 
this kind of research is challenging because it 
requires collecting data on all three processes 
over the life span, and there are additional 
complexities in studying the tails of the age 
distribution. For example, clinical diagnostic 
systems may overdiagnose AUD in adolescence, 
which would inflate estimates of remission 
rates in early adulthood.50 Attrition biases are 
of concern with advancing age as poor health 
and death may remove proportionately more 
older adults with AUD from population samples, 
thereby inflating estimates of remission rates in 
old age particularly from severe AUD.5,34

A final generalization from this research 
concerns the limited contribution of alcohol 
treatment or other alcohol-focused services to 
recovery prevalence in the population. Low 
rates of service utilization have persisted despite 
improvements in AUD treatment and lower 
threshold options28 and the expansion of access 
and coverage of services for SUD provided by 

the Affordable Care Act. The enduring gap 
between population need and service utilization 
despite these advances strongly suggests that 
alternative avenues are needed to increase 
intervention diffusion and uptake. It has 
proven insufficient to offer improved treatment 
predominately through the health care sector, and 
priority needs to be given to reaching broader 
segments of the at-risk population of drinkers 
who contribute most of the alcohol-related 
harm and cost. Nevertheless, a sizable subset 
of individuals with AUD improve or recover 
without interventions, and recent evidence 
suggests that individuals with more severe 
AUD exercise some degree of appropriate self-
selection into treatment.29 Empirical questions 
warranting further investigation are how to 
distinguish among individuals or risk groups 
for whom natural recovery is a high probability 
outcome and how to segment the market so that 
treatment services are targeted and available 
for those in need who are not likely to achieve 
recovery without treatment.

Further improvements in reducing the 
prevalence of AUD and increasing the prevalence 
of recovery likely depend on dissolving the 
silos that have long existed between clinical and 
epidemiological research and applications11 and 
finding novel ways to disseminate evidence-based 
services to the large underserved at-risk population 
of drinkers who will not use professional services, 
at least in their present form. It is also important to 
consider a broader public health approach to dispel 
long-held beliefs that alcohol is a problem only for 
those with severe AUD and that those with AUD 
can resolve their problem only through abstinence. 
Perpetuation of these myths over many decades 
has stigmatized the disorder and deterred help-
seeking among the millions of people who would 
benefit from drinking reductions.

In conclusion, recovery from AUD and 
alcohol-related problems is the most common 
outcome among those with problem alcohol use, 
and recovery without abstinence is possible, 
even among those with severe AUD. Changing 
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the narrative to highlight the high likelihood of 
recovery could help engage more individuals 
in alcohol-related services and may encourage 
individuals to reduce their drinking in the absence 
of formal treatment.
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Alcohol use disorder (AUD) is among the most prevalent psychiatric disorders and is 
associated with enormous public health costs. Although AUD and other addictive behaviors 
have been described as chronic relapsing conditions, most individuals who develop AUD 
will eventually recover. This narrative review provides an overview of definitions of recovery, 
with a focus on recovery from AUD. The definitions reviewed include those developed 
by key stakeholder groups, as well as definitions derived from recent quantitative and 
qualitative studies of individuals who meet criteria for AUD and attempt to resolve their 
problems with or without treatment or who self-identify as pursuing or achieving recovery. 
The literature reviewed supports a definition of recovery as an ongoing dynamic process 
of behavior change characterized by relatively stable improvements in biopsychosocial 
functioning and purpose in life. The review concludes that definitions of recovery that rely 
solely on abstinence from alcohol and the absence of AUD symptoms fail to capture the 
multidimensional and heterogeneous pathways to recovery that are evident among individuals 
in general population and clinical samples. 

KEY WORDS: recovery; alcohol use disorder; alcohol dependence; remission; 
life-health-functioning; alcohol consumption; alcohol 

INTRODUCTION 
Alcohol use is associated with tremendous social  
and economic costs and contributes to 5% of the  
global disease burden.1  Most of the costs are due  
to excessive drinking and alcohol use disorder  
(AUD), with AUD defined by the fifth edition of  
the  Diagnostic and Statistical Manual for Mental  
Disorders  (DSM-5)  as  clinically  significant  
impairment or distress resulting from endorsing at  

least two of 11 symptoms in the past 12 months.2 

Based on epidemiological survey data in the United 
States, as many as 14% of individuals meet criteria 
for current AUD, and nearly one-third (29%) meet 
lifetime criteria for AUD.3 Importantly, data from 
national epidemiological surveys, prospective 
observational studies, and randomized clinical 
trials of patients with AUD and individuals who 
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engage in problem use of alcohol indicate that most 
affected persons will ultimately recover4—with  
“recovery” defined in various ways by different  
stakeholders including researchers, clinicians,  
mutual help groups, health care organizations and  
policymakers, and persons with AUD. 

Defining recovery consistently across studies 
and by various stakeholder groups is critical for 
advancing the science of AUD. First, through 
an agreed-upon definition of recovery, a better 
understanding can be gained of the clinical course 
of AUD and how AUD symptoms change over time. 
Second, an agreed-upon definition will facilitate 
the evaluation and dissemination of treatments for 
AUD, thereby increasing understanding of which 
treatments are associated with shorter- versus 
longer-term recovery from AUD and guiding 
development of new treatments to offer recovery 
support. Third, a definition of recovery will help 
individuals with AUD and their family and friends, 
health care providers and organizations, and 
policymakers gain a better understanding of the 
process of change in AUD and will help clarify 
expectations about change goals during the process 
of change. Fourth, operationalizing recovery may 
help to reduce the stigma associated with AUD by 
highlighting its possibility and prevalence and by 
providing both hope and a positive characterization 
of the AUD recovery process.5,6 

The goals of this narrative review are to 
examine historical and current definitions of  
recovery, which are variable across studies and  
stakeholders; to review recent quantitative,  
qualitative, and mixed-methods studies that  
have examined the recovery construct among  
individuals with AUD; and to provide a new  
conceptual definition of recovery that is based  
on recent empirical findings. The discussion  
begins with an overview of the major diagnostic  
systems developed by the American Psychiatric  
Association in DSM-5 and the World Health  
Organization  International Classification of  
Diseases  (ICD-10) and the definitions of AUD  
and remission based on those systems. Historical  
definitions of recovery are then reviewed as  
defined by the Temperance Movement, early  

medical literature, the “Big Book” of Alcoholics 
Anonymous,7 and the early behavior therapy 
movement. Current definitions of recovery as  
proposed by key stakeholder groups are considered  
next, followed by consideration of findings from  
quantitative and qualitative research that informs  
definitions  of  recovery  among  individuals  who  
are attempting to resolve alcohol-related problems  
with or without formal treatment and who do and  
do not identify as being in or achieving recovery.  
A final section concludes with a summary of  
common themes across definitions and proposes an  
expanded definition of recovery that emphasizes  
improvements in well-being and functioning. 

CLINICAL DIAGNOSIS 
OF AUD 
DSM-5 defines AUD based on meeting criteria for 
two of 11 symptoms in the past 12 months.2 The 
11 symptoms can be roughly organized into four 
symptom clusters: 
• Physiological correlates of alcohol use— 

(1) tolerance, (2) craving, and (3) symptoms of 
withdrawal; 

• Loss of control over alcohol use—(4) drinking 
longer or larger amounts than intended, and 
(5) unsuccessful efforts to cut down or control 
drinking; 

• Alcohol taking over other meaningful 
activities—(6) time spent in activities related to 
alcohol, and (7) other activities given up because 
of alcohol; and 

• Problems resulting from alcohol use— 
(8) failure to fulfill role obligations, (9) social 
or interpersonal problems, (10) physical or 
psychological problems, and (11) use in situations 
that are physically hazardous. 

DSM-5 also provides a definition of remission 
from AUD based on the length of time that 
symptoms are no longer present. Early remission 
is defined as greater than 3 months and less than 
12 months of endorsing no symptoms of AUD, 
with the exception of craving. Sustained remission 
is defined as 12 months or more of endorsing no 
symptoms of AUD, with the exception of craving. 
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Craving is excluded from definitions of remission 
given that craving could persist long after 
remission of other AUD symptoms is achieved.8 

ICD-10 defined alcohol dependence based on 
meeting three or more of six symptoms in the past 
12 months, including (1) t olerance, (2) c raving, 
(3)  physiological withdrawal, (4)  loss of control, 
(5)  alcohol taking over other activities, and 
(6)  problems resulting from alcohol use.9 ICD-11  
defines alcohol dependence as endorsement of 
two of three core features in the past 12 months, 
including (1) i mpaired control over alcohol, 
often including craving; (2) a lcohol becomes 
increasingly prioritized in life, often despite 
problems; and (3)  physiological features caused by 
pharmacological  tolerance  and  withdrawal.10 ICD-
11 also includes codes for early full remission, 
defined as abstinence from alcohol lasting 1 to 12 
months; sustained partial remission, defined as 
“significant reduction in alcohol consumption for 
more than 12 months” and not meeting criteria 
for ICD-11 alcohol dependence; and sustained 
full remission, defined as abstinence from alcohol 
lasting 12 months or longer.11 Thus, according to 
ICD-11, full remission (early or sustained) requires 
abstinence from alcohol, and partial remission is 
defined by reductions in drinking and the absence 
of symptoms of disorder. In contrast, as noted 
above, the DSM-5 definition of remission is based 
solely on not meeting symptoms of the disorder 
and does not consider alcohol consumption. 

DEFINITIONS OF RECOVERY 
Historical Perspectives and Definitions 
of Recovery 
As early as the late 1700s, American physician 
Benjamin Rush wrote about the effects of alcohol 
on the human body and mind, as well as potential 
remedies for “curing the ardent use of spirits on 
the body and mind.”12 Rush noted that abstinence 
from liquor was critical, while allowing 
consumption of larger quantities of beer or wine 
as acceptable substitutes for liquor. He concluded: 
“By the temporary use of these substitutes for 
spirits, I have never known the transition to sober 

habits, to be attended with any bad effects but 
often with permanent health of body, and peace of 
mind” (p. 32). 

This very early harm reduction perspective 
contrasts with the subsequent focus of the 
Temperance Movement on ridding society of 
alcohol. The movement was active through the 
remainder of the 1800s and into the early 1900s 
and had many distinct groups and societies. 
Initially, the Temperance Movement focused 
on promoting abstinence from liquor, then 
transitioned to a singular goal of abstinence 
from alcohol, and later advocated for the legal 
prohibition of alcohol.14 Inebriate asylums, which 
required abstinence from alcohol, emerged as a 
residential treatment option in the 1840s.13 

The Temperance Movement was followed by 
the founding of Alcoholics Anonymous (AA) in 
the 1930s,14 and AA has since had tremendous 
influence on modern conceptualizations of 
recovery. AA proposed a mutual help program 
defined by a 12-step recovery process for achieving 
and maintaining lifelong abstinence from alcohol. 
The “Big Book” of AA, first published in 1939, 
also made very clear that abstinence from alcohol 
was not sufficient to define recovery.7  The  Big  
Book describes the process of recovery through  
many of the chapters as a journey that includes  
major transformative changes that lead to  
improvements in health, functioning, and well-
being.7 Most of the 12 steps focus on addressing 
and resolving past and present problems associated 
with “alcoholism,” a term first used by Swedish 
physician Magnus Huss in the mid-1800s. 

In the mid-20th century, biostatistician and 
physiologist E. M. Jellinek led several initiatives 
aimed at increasing the study and dissemination 
of science related to “alcoholism,” including 
early work studying members of AA and patients 
in treatment. Jellinek also proposed the disease 
concept of alcoholism, which he characterized 
as a progressive and chronic disease with several 
variants or “species.”).15(pp154-158) Glatt expanded 
on Jellinek’s model by developing a plan for 
rehabilitation and remission through a group 
treatment program largely based on AA principles 
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and practices.16 Early work by Edwards further 
helped define the disease concept,17 and pioneering 
work by Vaillant shed light on the possibility that 
individuals with AUD could recover in the absence 
of treatment.18 Thus, early work was heavily 
influenced by AA, and abstinence was generally 
considered critical to recovery until the late 1900s. 

In the 1970s, psychiatrist Mansell Pattison 
and psychologists Mark and Linda Sobell 
introduced modern behavioral conceptualizations 
of alcohol dependence that have replaced 
the disease concept of alcohol dependence 
in research and evidence-based treatments.19 

They defined alcohol dependence as a serious 
health problem “defined by drinking patterns 
and the adverse physical, psychological and/ 
or social consequences of such drinking”; 
considered patterns of alcohol use as “lying on 
a continuum ranging from non-pathological to 
severely pathological” and noted that problem 
development “follows variable patterns over time 
and does not necessarily proceed inexorably 
to severe fatal stages;” and concluded that 
“[r]ecovery from alcohol dependence bears 
no necessary relation to abstinence, although 
such a concurrence is frequently the case” 
(pp. 4 -5). This seminal reconceptualization 
of alcohol dependence and recovery remains 
relevant  and  influential  in  current  research  on  
AUD today. It was foundational in behavior 
therapy research and practice beginning in the 
1970s to the present, a movement that produced 
evidence-based treatments in use today, including 
relapse  prevention,  motivational  interviewing,  
reinforcement-based  treatments, and  cognitive  
behavioral therapy for AUD. 

Also in the 1970s, the Sobells’ clinical  
research demonstrating controlled drinking  
outcomes (defined as drinking fewer than 4.3  
standard drinks on most days with allowance  
of up to 6.5 drinks for an isolated 1- or 2-day  
sequence) among a subset of treated patients  
with alcohol dependence sparked virulent  
controversy and challenged the then dominant  
view that recovery required lifelong abstinence.20 

Subsequent research has replicated and extended 

their  findings.21 Although  specific  quantity/ 
frequency criteria used to define low- versus high-
risk drinking practices are somewhat variable  
across studies and countries, low-risk drinking  
is now well established as a favorable outcome  
among persons previously diagnosed with AUD.  
For example, in the United States, low-risk  
drinking has been defined as consumption of  
fewer than  14  drinks per week with fewer than  
four  drinks on any given day for men and fewer  
than se ven  drinks per week with fewer than three  
drinks on any given day for women. In contrast,  
consumption criteria considered indicative of  
higher-risk drinking practices are any occasions  
of more than 1 4 d rinks weekly or more than  
five  drinks  daily  for  men  and  more  than  seven  
drinks weekly or more than four drinks daily for  
women.22 As discussed in the rest of this paper 
and elsewhere,4,23 these criteria have been widely 
adopted in recovery research, but have been found 
wanting as an outcome metric on several grounds 
and have contributed to a lesser focus on measures 
of well-being and functioning, which are central to 
most current definitions of recovery. 

Current Definitions of Recovery 
Recent  illustrative  definitions  of  recovery  
(summarized in Table 1) have focused on the  
importance of functioning and general well-being  
in defining recovery. For example, the Substance  
Abuse and Mental Health Services Administration  
(SAMHSA) advanced a working definition of  
recovery as “a process of change through which  
individuals improve their health and wellness,  
live a self-directed life, and strive to reach their  
full  potential.”5 SAMHSA noted the importance  
of abstinence as one example of achieving  
improvements in health. Similarly, the Betty Ford  
Institute Consensus Panel in 2007 defined recovery  
as “a voluntarily maintained lifestyle characterized  
by sobriety, personal health, and citizenship.”24(p222) 

Similar to the Big Book of AA, these definitions  
acknowledge  that abstinence  is  not a  sufficient  
condition for recovery and that an individual who  
merely abstains from alcohol, with little or no  
improvement in functioning or well-being, would  
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not be considered to be in recovery. In 2017, a  
Recovery Science Research Collaborative meeting  
was convened by recovery researchers with a  
specific  focus  on  examining  the  concept  of  recovery  
based on a literature review and ideas generated  
by group members.25 Their final definition was: 
“Recovery is an individualized, intentional, 
dynamic, and relational process involving sustained 
efforts to improve wellness.” 25(p5) This definition 

acknowledges the presence and importance of  
individual differences in the recovery process;  
it focuses on the recovery process as being both  
intentional and dynamic and as requiring sustained  
efforts to improve wellness. Improving wellness  
includes not only the physical benefits associated  
with reducing alcohol use,26 but also benefits related 
to psychosocial and functional dimensions of 
wellness (e.g., social, emotional, financial).27 

Table 1 Definitions of Alcohol Recovery 

Source Definition 

Life functioning and context 
Substance Abuse and Mental  
Health Services Administration  
(SAMHSA) (2012)5 

“a process of change through which individuals improve their health and  
wellness, live a self-directed life, and strive to reach their full potential”  
(p.  3) 

Recovery Science Research  
Collaborative (2017)25

“an individualized, intentional, dynamic, and relational process involving  
sustained efforts to improve wellness” (p.  5) 

Best et al. (2016)41 “a social process, underpinned by transitions in social network  
composition, that includes the addition of new recovery-oriented groups,  
where such groups are perceived as attractive, beneficial, and relevant,  
and involves the concurrent emergence of a new recovery-based social  
identity” (p.  120) 

Abstinence/Drinking 
Betty Ford Institute Consensus  
Panel (2007)24 

“a voluntarily maintained lifestyle characterized by sobriety, personal  
health, and citizenship” (p.  222) 

Center for Substance Abuse  
Treatment (2007)51 

Abstinence; essential recovery (e.g., h andling negative feelings without  
using drugs or alcohol); enriched recovery (e.g.,  taking responsibility for  
the things I can change); and spirituality in recovery (p.  1008) 
What do individuals think of recovery? 

Kaskutas et al. (2014)6 Abstinence; essential recovery (e.g., h andling negative feelings without  
using drugs or alcohol); enriched recovery (e.g., taking responsibility for  
the things I can change); and spirituality in recovery (p.  1008) 

Neale et al. (2016)40 Substance use, material resources, outlook on life, self-care, and  
relationships  (p.  165) 

SAMHSA (2012)5 “a process of change through which individuals improve their health and  
wellness, live a self-directed life, and strive to reach their full potential”  
(p.  3) 

Recovery Science Research  
Collaborative (2017)25 

“an individualized, intentional, dynamic, and relational process involving  
sustained efforts to improve wellness” (p.  5) 

Best et al. (2016)41 “a social process, underpinned by transitions in social network  
composition that includes the addition of new recovery-oriented groups,  
where such groups are perceived as attractive, beneficial and relevant,  
and involves the concurrent emergence of a new recovery-based social  
identity” (p.  120) 
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On balance, similar to AA’s view that recovery 
is optimally broad in scope, these recent consensus 
definitions of recovery focus heavily on enhanced 
well-being and functional improvements in areas 
adversely affected by drinking. They do not 
emphasize or are silent about changes in drinking 
or achieving abstinence. These characterizations, 
as well as recent empirical research on AUD 
recovery (described next), are similar to definitions 
of recovery for other psychiatric disorders (e.g., 
depression, schizophrenia) that emphasize 
recovery of functioning and do not require 
absence of any symptoms. These definitions differ 
from definitions of recovery from other health 
conditions such as cancer, that do not require 
improvement in well-being and quality of life. 

EMPIRICAL RESEARCH 
EXAMINING RECOVERY 
AMONG INDIVIDUALS 
WITH AUD 

Recent Quantitative Research 
on Recovery 
As summarized by Tucker et al., research using 
both clinical and non-treatment-seeking samples 
has shown that the majority of individuals who 
develop AUD reduce or resolve their problem 
over time.4 The pathways to improvement are 
heterogeneous, may occur with or without 
participation in treatment or mutual help groups, 
and involve improved functioning and well-being 
with or without reductions in drinking. Several 
lines of quantitative research, ranging from 
treatment outcome to naturalistic observational 
studies, have converged to support this expanded 
characterization of improvement in alcohol-related 
problems. Collectively, this body of work questions 
conventional views that alcohol and other drug use 
disorders are “chronically relapsing” conditions, 
for which treatment or mutual help group 
involvement is essential for recovery.28,29 

For example, using data-driven approaches to 
studying longer-term outcomes among individuals 
with AUD who enrolled in clinical trials targeting 

AUD, Witkiewitz and colleagues followed 
treatment recipients for 3 years and identified 
four  profiles  of  individuals  based  on  intensity  
and frequency of alcohol consumption, as well 
as other indicators of health and well-being: 
(1)  low-functioning frequent heavy drinkers, 
(2)  low-functioning infrequent heavy drinkers, 
(3)  high-functioning occasional heavy drinkers, 
and (4)  high-functioning infrequent non–heavy 
drinkers.30  Relative to high-functioning infrequent 
non–heavy drinkers, individuals who were 
high-functioning occasional heavy drinkers 
had lower baseline alcohol dependence severity, 
lower abstinence self-efficacy, and lower AA 
involvement, but they did not differ on other 
measures  of  functioning.  High-functioning  
occasional heavy drinkers had significantly higher 
purpose in life compared to poor-functioning 
profiles and greater satisfaction with life compared 
to abstainers. Beyond portraying a broader 
representation of AUD outcomes to include 
both consumption and functioning, this work 
also helped clarify factors that may contribute 
to both consumption and functional outcomes. 
At baseline, greater social support for drinking 
predicted heavier drinking. Better mental health— 
including less severe psychiatric symptoms, 
depression, and anger—and greater purpose in life 
at 1 year following treatment were significantly 
associated with higher functioning at 3  years 
following treatment. Social support at 3 years 
following treatment was also greatest among the 
higher-functioning profiles. These findings were 
recently replicated in an independent sample.31 

Using a similar data-driven approach, 
Witbrodt and colleagues identified five latent 
classes based on recovery elements reported in 
in-depth interviews and surveys completed by 
9,341  individuals  who  self-identified  as  being  in  
recovery. The five classes were characterized as 
(1) 1 2-step traditionalist, (2) 1 2-step enthusiast, 
(3) s ecular, (4)  self-reliant, and (5)  atypical.6,32 

Individuals in the 12-step traditionalist and 
enthusiast classes were most likely to have been 
or to be currently engaged in AA or other 12-step 
programs and were mostly abstinent. Those in the 
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secular, self-reliant, and atypical recovery classes 
were less likely to be abstinent or engaged in 12-
step programs. Across all five classes, four items 
were commonly endorsed from among the top 10 
ranking items as important to recovery: (1)  being 
honest with oneself, (2)  handling negative feelings 
without using drugs or alcohol, (3)  being able to 
enjoy life, and (4) e ngaging in a process of growth 
and development. 

In prospective research that followed a 
community sample of individuals who drank 
alcohol over 20 years, Moos and colleagues found 
that cognitions, attitudes, and beliefs, as well as 
contextual, social, and environmental factors, 
were critically important in predicting long-term 
reductions in drinking.33,34  In terms of the role of 
drinking, any drinking was not predictive of long-
term negative outcomes, but persistent average 
heavy drinking and heavy episodic drinking were 
each associated with greater problems related to 
alcohol  use.35 

Natural recovery studies also have highlighted 
the role of contextual variables in different 
pathways to AUD resolution. Tucker and 
colleagues conducted a series of studies guided 
by behavioral economics among individuals 
with AUD who resolved a drinking problem 
in the absence of treatment.36,37 In addition to 
showing that many participants maintained 
stable abstinence or low-risk drinking without 
problems over 1- to 2-year follow-ups, this 
research distinguished those who maintained 
low-risk drinking from other outcome groups by 
how they handled their monetary spending before 
and after they initially stopped problem drinking 
(i.e., pre-resolution). Pre-resolution, participants 
who achieved stable low-risk drinking outcomes 
had more balanced allocations between spending 
on alcohol versus saving money for the future 
compared to those who remained abstinent or 
relapsed and who spent proportionately more 
on alcohol than savings. After initial resolution, 
the spending patterns of stable low-risk drinkers 
changed in ways that led to receipt of heretofore 
delayed large rewards (housing in particular) that 
yielded ongoing lifestyle benefits. By comparison, 

after resolution, participants who remained 
abstinent or relapsed spent less overall and tended 
to spend on smaller rewards (e.g., consumable 
goods, entertainment, gifts) throughout the post-
resolution year, appearing to substitute alcohol 
with small frequent substance-free rewards. 
Thus, different recovery-relevant outcomes were 
associated with patterns and contexts of non-
drinking behaviors before and after a quit attempt. 

Another issue informed by recent quantitative 
research concerns the typical number of quit 
attempts before recovery is achieved. Kelly and 
colleagues surveyed a national sample of adults 
in the United States who successfully resolved a 
significant substance use problem and assessed 
the number of prior recovery attempts and the 
relationships between recovery attempts and post-
recovery measures of psychological well-being 
and quality of life.38 The mean, median, and modal 
numbers of recovery attempts were 5.4, 2.0, and 
1.0, respectively; however, the distribution was 
positively skewed and included outliers, suggesting 
that a subgroup of individuals require many more 
attempts to change than others and may require a 
higher level of care. Another subset of participants 
reported not making a prior serious change 
attempt. These results are similar to another arm 
of the National Recovery Study, which reported 
reasons why individuals did not adopt or dropped 
the label “recovery” (e.g., putting problem behind 
them, perceiving low problem severity).39 

Collectively, these studies support adoption 
of a more flexible definition of recovery (or other 
inclusive term) that focuses on improvements 
in areas of functioning adversely affected by 
drinking and enhanced access to non-drinking 
rewards.  Furthermore,  beneficial  changes  in  
limited areas of alcohol-related dysfunction 
and reductions in drinking can occur that 
contribute to improved health and well-being, 
even if they fall short of traditional definitions 
of recovery that emphasize abstinence as a 
required element. Although recent research is 
consistent in supporting these conclusions, they 
are advanced preliminarily, given that each of the 
aforementioned findings are from single studies 
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and require additional investigation to establish 
their robustness and generalizability across diverse 
AUD populations. 

Recent Qualitative and Mixed-Methods 
Research on Recovery 
Mixed-methods research in the United States and 
the United Kingdom has elucidated elements of 
recovery from the perspective of persons seeking 
to resolve AUD, and findings show consistencies 
with quantitative research on recovery. For 
example, Kaskutas and colleagues surveyed 
9,341  individuals  who  self-identified  as  being  in  
recovery to delineate specific aspects of recovery 
from the perspective of persons engaged in the 
process.6 The survey consisted of 47 elements of 
recovery developed via initial qualitative work, 
which participants rated as (1)  definitely belonging 
in their definition of recovery; (2)  somewhat 
belonging in their definition of recovery; (3)  not 
belonging in their definition, but potentially 
belonging in others’ definitions of recovery; and 
(4)  not belonging in a definition of recovery. Based 
on  exploratory  and  confirmatory  factor  analyses,  
35 elements were retained, and a four-factor 
solution emerged: (1) abs tinence, (2) e ssentials of 
recovery, (3)  enriched recovery, and (4)  spirituality 
in recovery. The “essentials of recovery” factor 
refers to ways of being considered crucial to 
maintaining changes in alcohol and drug use 
(e.g., dealing with challenging negative feelings, 
realistic self-appraisal). This factor is distinct 
from the “enriched recovery” factor, which refers 
to an individual’s ability to look inward (e.g., 
inner peace) and outward (e.g., living a life that 
contributes to others and society) and to engage in 
self-care. The six elements endorsed by more than 
90% of participants as definitely belonging to their 
recovery definition were classified in the “essential 
recovery” and “enriched recovery” factors and 
were not in the “abstinence” factor. 

Neale and colleagues developed a new patient-
reported outcome measure of recovery from drug 
and alcohol dependence, named the Substance Use 
Recovery Evaluator (SURE), which incorporates 
input from addiction psychiatrists and staff as 

well as individuals in recovery (e.g., former and 
current users of drug and alcohol services).40 

Based  on  exploratory  and  confirmatory  factor  
analyses, 21 items were retained, and a five-factor  
solution emerged: (1)  substance use, (2) m aterial  
resources, (3)  outlook on life, (4) se lf-care, and  
(5)  relationships. Similar to the findings of Kaskutas  
and colleagues,6  only six of the 21 items pertained  
specifically to substance use–related recovery  
outcomes.40  SURE provides a patient-centered  
method to assess a broad range of recovery-related  
outcomes valued and experienced by those who  
embark on various pathways toward recovery. 

In addition to recent efforts to understand 
the concept of recovery from the perspective of 
persons attempting it, another body of research 
has investigated mechanisms of behavior change 
that may help explain how individuals are able 
to recover. For example, Best and colleagues 
developed the Social Identity Model of Recovery,41 

which, when applied to alcohol recovery, posits 
that an individual’s social identity shifts during 
recovery and becomes defined more by the norms 
and behaviors of individuals who do not use 
alcohol (e.g., family members, spouse, friends, 
members of AA) than by those who drink alcohol. 
Research on AA has similarly shown that higher 
rates of AA attendance are associated with greater 
rates of abstinence and with reporting having 
more non-drinking friends.42 AA engagement also 
has been found to be a catalyst for social network 
change that facilitates recovery.43 

These findings highlight how changes in one’s 
social identity and social network may support 
AUD recovery. Further investigation of social 
identity models, the role of social networks, 
and patient-centered research on the recovery 
experience is important for broadening the scope 
of assessment of recovery-relevant outcomes. In 
addition to contributing knowledge about how 
people recover, such qualitative research can 
inform improvements in alcohol services that 
are responsive to the preferences and needs of 
consumers of services and thus may help close 
the long-standing gap between need and alcohol 
services utilization. 
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WHAT IS RECOVERY? 
CONCEPTUALIZATION AND 
FUTURE DIRECTIONS FOR 
RESEARCH AND PRACTICE 
Drawing from prior definitions and informed  
by recent empirical work, the authors  
conclude that recovery is a process of behavior  
change characterized by improvements in  
biopsychosocial functioning and purpose in life.  
As shown in Table 1, this conceptualization of  
recovery is similar to definitions of recovery  
developed by SAMHSA and the Recovery  
Science Research Collaborative, and it aligns  
with the empirical findings from Kaskutas,  
Neale,  Kelly,  and  Witkiewitz, among  others. 
These conceptualizations of recovery, including  
that of the authors, differ from the Betty Ford  
Institute Consensus Panel, which requires  
abstinence. Similarities across definitions of  
recovery shown in Table 1 indicate that alcohol  
recovery is a process that is dynamic and  
focuses on improvement of health and wellness.  
Definitions differ with respect to the inclusion of  
language pertaining to abstinence or changes and  
improvement in biopsychosocial functioning and  
purpose in life. 

Based on the available literature, the authors 
question the validity of any definitions of recovery 
that rely solely on abstinence from alcohol or the 
absence of AUD symptoms and fail to consider 
changes in other outcomes related to improved 
functioning and purpose in life. Abstinence will 
be important for some individuals to start the 
recovery process and will likely contribute to 
the abatement of many AUD symptoms, both of 
which may be important for some individuals in 
the recovery process. But this is not universal, and 
limiting definitions of recovery to the elimination 
of alcohol consumption and AUD symptoms fails 
to capture the multidimensional and heterogeneous 
pathways to recovery that are evident in general 
population samples, as well as among patients who 
receive alcohol  treatment.23

Such a shift in emphasis involves reducing 
the focus on a pathology-based conception of 

AUD recovery in favor of incorporating a broader 
strengths-based, resilience-building approach 
to behavior change.44 Focusing on strengths and 
building resilience may shift emphasis toward 
helping people live the life of greatest value to 
them, which differs from most clinical treatment 
models and practices that focus on amelioration 
of disease. Examples of tactics to facilitate this 
goal include building and strengthening social 
and community ties, increasing physical activity, 
and increasing non–substance reinforcement 
and activities that do not require alcohol use. 
Clinically, many practitioners using evidence-
based treatment approaches are likely already 
working in alignment with this conceptualization 
of recovery, which takes a whole person approach 
to clinical care and focuses on individual strengths, 
strengthening resilience, and engagement with 
community support systems. Achieving and 
maintaining financial stability, as well as housing  
and food security, is also critically important.  
Future work is needed to ascertain whether  
reduced alcohol consumption and remission from  
AUD symptoms are essential elements in defining  
recovery or whether a strengths-based model that  
focuses  on  well-being  and functioning  is  sufficient  
to characterize recovery from AUD, or if some  
combination of relative emphasis on these two  
broad domains is optimal. 

In the AUD field, this shift in emphasis toward 
improved functioning is exemplied by the concept 
of “recovery capital” introduced by Granfield 
and Smith in the context of understanding and 
promoting natural recovery without treatment.45 

Their approach focused on building and using 
internal and external resources (e.g., social, 
physical, cultural, community) needed for initiation 
and maintenance of recovery and recognized 
that recovery capital varies across individuals 
and is changeable over time. Yet, most American 
treatment programs remain focused on initiation 
and maintenance of abstinence, and relatively few 
address improving well-being, functioning, and life 
satisfaction. Mutual help groups offer fellowship 
and support, an important element of recovery 
capital and positive psychology approaches to 
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behavior change. So the field has made some 
progress in shifting away from a pathology-based 
model toward a strengths-based model of AUD 
recovery. However, these developments have 
largely been limited to behavioral treatments and 
recovery attempts outside the context of formal 
treatment, and many clinical treatment programs 
have not expanded their focus beyond reducing or 
eliminating alcohol use and associated symptoms. 

Importantly, a shift in focus toward health and 
well-being should not go too far, as is the case in 
definitions of recovery that focus heavily on good 
citizenship and giving back to communities. As 
discussed by Lancaster, definitions of recovery 
should never require superhuman changes, and 
expecting a great abundance of citizenship and 
other aspirational goals among those in recovery 
“fail[s] to take into account the differences in 
the normative and social contexts of people’s 
lives.”46(p758) Some individuals who are in the 
process of recovery live in societal and cultural 
systems of disadvantage with ongoing experiences 
of discrimination that cannot be remediated through 
individual effort and are made more acute by the 
stigma of addiction.47 

More generally, given that alcohol use is 
legal among adults and consuming alcohol 
without problems is socially normative behavior, 
the stigma of AUD is exacerbated when total 
abstinence from alcohol is a defining feature 
of health and well-being for one subgroup of 
individuals (those meeting AUD criteria) and is 
absent as a defining feature of health and well-
being for another much larger subgroup (those 
not meeting AUD criteria). Moreover, defining 
recovery by abstinence reinforces the empirically 
debunked belief that alcohol is harmful only for 
those with AUD and that they can never drink 
again. Instead, from a public health perspective, it 
is crucial to focus on reductions in risks associated 
with drinking as the primary target for all 
individuals in the population, not just those with 
AUD. This is justified given the known deleterious 
effects of excessive alcohol consumption on 

health27,48 and the well-established prevention 
paradox, i.e., greater health improvements at 
the population level will come from even small 
reductions in alcohol use by risky drinkers with 
less serious problems, who far outnumber the 
small minority of individuals who meet criteria for 
severe AUD.23 Furthermore, recent work indicates 
that presenting information about AUD as existing 
on a continuum of severity, as compared to a 
disease model orientation of presence or absence 
of AUD, was associated with greater problem 
recognition among non–treatment-seeking heavy 
drinkers.49 Defining AUD and recovery from AUD 
on a continuum could increase help seeking and/or 
promote self-change among individuals with AUD. 

In conclusion, the authors define recovery as 
a dynamic process of change characterized by 
improvements in health and social functioning, as 
well as increases in well-being and purpose in life. 
The empirical literature compels this extension 
of definitions of recovery beyond a singular focus 
on drinking and symptom reduction to include 
facilitation and support of improved well-being 
during active recovery and beyond. Like prior 
work in the field, this definition is still conceptual, 
and future work is needed to validate a formal 
operational definition of recovery that recognizes 
that positive change often occurs in multiple 
domains, that recovery may lie along continua, 
and that there is no singular recovery pathway. The 
use of standardized instruments that are already 
widely used in the field—such as the World Health 
Organization’s Quality of Life measure50 and 
future research on SURE40—could move us closer 
to having a formal operational definition that 
could be widely useful for individuals with AUD, 
their families, providers, policymakers, and other 
stakeholder groups. 
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