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FROM THE EDITORS

Laura E. Kwako Jenica Patterson

Ihsan M. Salloum Ryan S. Trim

Alcohol Use Disorder and 
Co-Occurring Mental Health 
Conditions

Laura E. Kwako, Jenica Patterson, Ihsan M. Salloum, and Ryan S. Trim
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This issue of Alcohol Research: Current Reviews (ARCR) delves into 
studies on co-occurring alcohol use disorder (AUD) and mental health 
conditions, exploring how this co-occurrence affects symptom severity, 
prognosis, and outcomes. Increased risk because of co-occurrence, 
challenges because of disorder heterogeneity, and efficacy of treatment 
interventions are reviewed.

Among people with AUD, depressive disorders are one of the 
most common co-occurring psychiatric conditions. In Alcohol Use 
Disorder and Depressive Disorders, McHugh and Weiss discuss the 
prevalence, course, and treatment of co-occurring AUD and depressive 
disorders. They also examine disproportionately affected populations, 
developmental pathways to co-occurrence, and the challenges of 
diagnosis because of overlapping symptoms.

In the “Focus On” review Suicidal Behavior: Links Between Alcohol 
Use Disorder and Acute Use of Alcohol, Conner and Bagge explore 
the connection between alcohol use and suicidal behavior. Postmortem 
investigations on individuals who have died by suicide have found that 
AUD is prevalent among this group and that acute use of alcohol was 
often present. In their review, Conner and Bagge discuss the role alcohol 
plays in increasing risk for suicidal behavior and consider the efficacy of 
various interventions.

Anker and Kushner consider the association between AUD and 
anxiety in Co-Occurring Alcohol Use Disorder and Anxiety: Bridging 
Psychiatric, Psychological, and Neurobiological Perspectives. They 
review the research on the psychiatric classifications of alcohol misuse 
and negative affect and examine the relationship between negative affect 
and alcohol use from a neurobiological standpoint.

Weera and Gilpin, in the “Focus On” review Biobehavioral 
Interactions Between Stress and Alcohol, examine how brain stress 
systems mediate the effects of stress on alcohol drinking. They summarize 
key findings from animal models and suggest that brain stress systems 
may be useful targets for medications development.

From the Editors | 1 



In Alcohol Use Disorder and Antisocial and Borderline 
Personality Disorders, Helle and colleagues focus on co-occurring 
AUD and personality disorders. They discuss prevalence rates, potential 
explanations and causal models of comorbidity, and the status of 
treatment research. Helle and colleagues also discuss how personality 
traits, symptoms, and etiology can affect diagnosis and treatment.

In Alcohol Use Disorder and Schizophrenia or Schizoaffective 
Disorder, Archibald and colleagues explore schizophrenia spectrum 
disorders and their high co-occurrence with AUD. They describe how 
shared neurobiological mechanisms may explain the co-occurrence of 
these disorders. These authors suggest that combining pharmacologic 
interventions with other therapeutic modalities may address both issues 
more effectively.

Yule and Kelly, in Integrating Treatment for Co-Occurring 
Mental Health Conditions, consider the prevalence and treatment 
of co-occurring AUD and mental health conditions. They discuss 
screening tools, assessment, and the development of different treatment 
approaches. They also review the challenges to effective treatment and 
emphasize the importance of treating of both conditions.

From the Editor in Chief
After much consideration, NIAAA leadership and journal staff have 
made the decision that ARCR will transition to an online-only 
publication format in 2020. An analysis of the readership found that 
although print subscriptions have declined in recent years, readers 
regularly access ARCR content online through PubMed, PubMed 
Central, and the ARCR website. The online-only format will allow for 
more frequent and timely publications, permit reviews of emerging areas 
of alcohol research, and reduce ARCR’s carbon footprint. As an open-
access journal, ARCR will continue to be freely available to the public 
and the alcohol research community.

—Troy J. Zarcone, Ph.D.
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R. Kathryn McHugh and Roger D. Weiss

Alcohol use disorder (AUD) and depressive disorders are among the most 
prevalent psychiatric disorders and co-occur more often than expected 
by chance. The aim of this review is to characterize the prevalence, 
course, and treatment of co-occurring AUD and depressive disorders. 
Studies have indicated that the co-occurrence of AUD and depressive 
disorders is associated with greater severity and worse prognosis for 
both disorders. Both pharmacologic and behavioral treatments have 
demonstrated efficacy for this population. However, treatment response 
is somewhat modest, particularly for drinking outcomes, highlighting 
the importance of further research on the etiology and treatment of 
co-occurring AUD and depressive disorders. Key future directions include 
studies to understand the heterogeneity of both AUD and depressive 
disorders, research on novel treatment approaches to enhance 
outcomes, and better understanding of sex and gender differences. 

KEY WORDS: alcohol use disorder; co-occurring disorders; depression; 
dysthymia; sex differences

Introduction
Psychiatric disorders, such as anxiety and mood disorders, commonly 
co-occur with alcohol use disorder (AUD). Depressive disorders are the 
most common psychiatric disorders among people with AUD.1 The 
co-occurrence of these disorders is associated with greater severity and 
worse prognosis than either disorder alone,2,3 including a heightened risk 
for suicidal behavior.4 This review provides an overview of the literature 
on the co-occurrence of AUD and depressive disorders and includes data 
on prevalence, course, and treatment outcomes. High-priority future 
research directions are suggested to better understand the co-occurrence 
of these conditions and to improve treatments. 

Much of the published literature on the co-occurrence of AUD and 
depressive disorders uses the classifications from the fourth edition of the 
Diagnostic and Statistical Manual of Mental Disorders (DSM-IV).5 Where 
possible, this review specifies if the cited literature used the DSM-IV 
classifications for diagnosis (alcohol abuse or alcohol dependence) 
or the fifth edition (DSM-5) classification for diagnosis (AUD).6 If 
a study reported results based on the combined DSM-IV diagnoses 
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(i.e., included participants with alcohol abuse and 
participants with alcohol dependence), this review 
refers to the diagnosis as “DSM-IV AUD.” Although 
DSM-IV and DSM-5 AUD share many symptoms, 
the diagnoses are defined differently. In the DSM-5, 
AUD requires at least two symptoms, whereas 
DSM-IV alcohol abuse required only one symptom. 
Also, from DSM-IV to DSM-5, modifications 
were made to the symptoms that were included as 
diagnostic criteria. For example, the criterion of legal 
problems related to alcohol was removed, and the 
criterion of alcohol craving was added. Thus, where 
possible, this review identifies which version of the 
DSM was used in a study.

Overview of Depressive Disorders
Depressive disorders are complex and heterogeneous 
syndromes. These disorders are characterized by 
disrupted mood (e.g., low, numb, or irritable), 
along with an array of cognitive (e.g., feelings 
of worthlessness and difficulty concentrating) 
and physical (e.g., fatigue and lack of energy) 
symptoms. The DSM-5 includes seven distinct 
disorders under the category of depressive disorders, 
including major depressive disorder, persistent 
depressive disorder (dysthymia), premenstrual 
dysphoric disorder, substance/medication-induced 
depressive disorder, disruptive mood dysregulation 
disorder, other specified depressive disorder, and 
unspecified depressive disorder.6 This review focuses 
on major depressive disorder, dysthymia, and 
substance-induced depressive disorder, which are 
the depressive disorders that have been studied most 
often in both the general population and among 
people with AUD. 

Major depressive disorder is characterized by the 
presence of five or more symptoms that are present 
for at least 2 weeks. One of these symptoms must 
include depressed mood or anhedonia (significant 
loss of interest or pleasure in activities). Other 
symptoms are disturbances in appetite, sleep, 
psychomotor behaviors, energy, concentration, and 
decision-making; beliefs about worthlessness or 
guilt; and thoughts of suicide or suicide attempt. 
Dysthymia is more chronic than major depressive 
disorder, yet it is typically a milder disorder, 
characterized by at least 2 years of depressed mood 
and at least two additional symptoms, including 

dysfunction in appetite, sleep, energy, self-esteem, 
concentration, or decision-making, and feelings of 
hopelessness. Alcohol-induced depressive disorder 
refers to a depressive-like syndrome (characterized 
by depressed mood or anhedonia) that occurs only 
during and shortly after alcohol intoxication or 
withdrawal, remits after 3 to 4 weeks of alcohol 
abstinence, and is associated with significant distress 
and impairment. 

Prevalence of depressive disorders and AUD
Major depressive disorder is the most common 
psychiatric disorder, affecting an estimated 10% 
to 15% of people in their lifetime, according to 
U.S. and international population-based surveys.7,8 
Dysthymia is less common than major depressive 
disorder, affecting less than 2% of people in 
their lifetime.9 

Likewise, major depressive disorder is the most 
common co-occurring psychiatric disorder among 
people with DSM-IV AUD.1 Considering the 
prevalence of major depressive disorder and AUD 
in the general population, co-occurrence of these 
disorders is more frequent than can be expected 
based on chance, with odds ratios indicating a small 
effect size. Specifically, people with DSM-IV AUD, 
relative to those with no AUD, are 2.3 times more 
likely to also have major depressive disorder in the 
previous year, and they are 1.7 times more likely to 
have dysthymia in the previous year.1 The prevalence 
of depressive disorders is greater among those with 
alcohol dependence, as compared to those diagnosed 
with alcohol abuse, with high prevalence of 
depression reported among treatment-seekers. People 
with DSM-IV alcohol dependence are 3.7 times 
more likely to also have major depressive disorder, 
and 2.8 times more likely to have dysthymia, in 
the previous year. Among people in treatment for 
DSM-IV AUD, almost 33% met criteria for major 
depressive disorder in the past year, and 11% met 
criteria for dysthymia. However, major depressive 
disorder is the most common co-occurring disorder 
among people who have AUD, partly because it is 
among the most common disorders in the general 
population. 

Data from large population-based surveys 
suggest that the prevalence of alcohol-induced 
depression is small. For example, among people 
who also had a substance use disorder, less than 
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1% of their depressive disorders were classified as 
substance induced.1 Studies have found a much 
higher prevalence of substance-induced depressive 
disorder among patients with AUD who were in 
treatment settings, when compared with studies of 
general population samples. One study reported 
that more than 25% of patients experienced a 
substance-induced depressive episode in their 
lifetime.10 Nonetheless, studies have found that 
many cases initially diagnosed as substance-induced 
depression were later reclassified as independent 
depression (i.e., not substance induced) because the 
condition persisted after a period of abstinence.11 

Disproportionately affected populations
Several groups are disproportionately affected by 
co-occurring AUD and depressive disorders. For 
example, women are 1.5 to 2 times more likely in 
their lifetime to experience major depressive disorder 
than men.12 Likewise, women with DSM-IV AUD 
are more likely than men with DSM-IV AUD to 
meet the criteria for major depressive disorder or 
dysthymia.13,14 Sex differences are not limited to 
prevalence; they also are observed in the course of 
depressive disorders. A longitudinal study of young 
adults found that depression predicted alcohol 
problems in women but not in men.15 This finding 
is consistent with reports from retrospective studies 
that examined relative age of onset for AUD and 
depressive disorders, in which women were more 
likely to experience depression before AUD, whereas 
men were more likely to develop AUD before 
depression.16,17 

Although race and ethnicity are clearly factors in 
the risk for developing AUD or depressive disorders, 
studies examining racial and ethnic differences in 
the prevalence of co-occurring AUD and depressive 
disorders have been hampered by small sample 
sizes, which make group comparisons difficult.18 
Nonetheless, data strongly support significant 
disparities in health care for co-occurring AUD 
and depressive disorders among racial and ethnic 
minority groups. The likelihood of receiving AUD 
care is similar across racial and ethnic groups, 
but people who identify as Black or Latino are 
significantly less likely than people who identify 
as White to receive services for mood and anxiety 
disorders or to receive integrated mental health and 
substance use disorder care.19,20 

Pathways to Co-Occurrence
Several potential developmental pathways 
have been proposed to explain the high rate of 
co-occurring AUD and depressive disorders, 
including: (1) depressive disorders increase 
risk for AUD, (2) AUD increases risk for 
depressive disorders, and (3) both conditions 
share pathophysiology or have common risk 
factors. Although evidence supports all three of 
these pathways, much research is still needed to 
understand the development of co-occurrence. 

Etiology
Much of the research on the development of 
co-occurring AUD and depressive disorders has 
relied on retrospective and longitudinal studies that 
examine the age of onset of the disorders. These 
studies have yielded mixed evidence. Some studies 
indicate that depressive disorders typically precede 
the onset of AUD,21 others suggest that AUD 
generally precedes depressive disorders,22 and still 
others report that the order of onset varies by gender 
(with women more likely to have earlier onset of 
depression than men).17 

Literature on the onset of substance use among 
youth and young adults has indicated that 
internalizing symptoms (e.g., depression and 
anxiety) generally protect against the onset of alcohol 
misuse in adolescents.23 However, the association 
between internalizing symptoms and risk for alcohol 
use and misuse is influenced by key moderating 
factors, such as the presence of both internalizing 
and externalizing symptoms (e.g., impulsivity and 
aggression),23 motives for substance use,24 and 
gender.25 For example, research has indicated that 
internalizing symptoms are a risk factor for the 
development of AUD in women but not in men.25 

AUD has been associated with risk for the onset 
of depressive symptoms and disorders. In one 
review, regular or heavy drinking in adolescents was 
shown to be associated with the risk for developing 
depressive symptoms and disorders.26 In studies 
of adults, DSM-IV AUD was associated with risk 
for the onset of major depressive disorder and with 
dysthymia.22,27 

Research on the possibility of a common 
pathophysiology of co-occurring AUD and 
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depressive disorders is limited, yet it is a growing 
area of inquiry. Studies of genetic liability have 
identified some evidence that AUD and depressive 
disorders share susceptibility.28-30 Although much 
remains to be understood about the possible shared 
pathophysiology for these conditions, a number 
of candidate systems and processes have been 
identified, such as dysfunction in the reward and 
stress systems.31 

Data from studies of depressive disorders suggest 
that specific symptom profiles may reflect distinct 
pathophysiology. For example, different symptom 
types have been associated with electrical activity 
(measured by electroencephalogram) in the brain 
while patients are at rest.32 A diagnosis of major 
depressive disorder can involve 227 unique symptom 
combinations;6 thus, the combination of symptoms 
from AUD and depressive disorders can take many 
forms. Consideration of disorder heterogeneity is 
essential to better understand the development of the 
co-occurring disorders.

Course and prognosis
The prognosis of co-occurring AUD and depression 
is highly variable and depends on several factors, 
such as age of onset and the severity of the disorders. 
For example, DSM-IV alcohol dependence 
(particularly severe dependence) has been associated 
with persistence of depressive disorders, whereas 
alcohol abuse has not.33 Furthermore, the association 
between depressive disorders and AUD outcomes 
depends on how depression was measured. A 
diagnosis of major depressive disorder typically 
has been associated with worse AUD treatment 
outcomes,2,3 whereas more severe depressive 
symptoms alone have not been associated with worse 
AUD treatment outcomes, when compared to less 
severe depressive symptoms.2 Depressive symptoms 
have been shown to significantly improve after a 
period of abstinence from alcohol (typically 3 to 
4 weeks),34 which may explain the lack of association 
between symptoms and drinking outcomes outside 
of the context of a depressive disorder.

Evidence from longitudinal data on whether 
AUD worsens depression outcomes is somewhat 
mixed, with some studies finding evidence for 
worse outcomes and others finding no difference.35 
However, large studies have suggested that recovery 
from both conditions is linked, with remission 

from one condition strongly related to remission 
from the other.36 For example, results from a large 
(N = 2,876) multisite trial of treatment for depressive 
disorders found that patients who had co-occurring 
substance use disorder had a lower likelihood of 
depressive disorder remission and had a longer time 
to remission, when compared to patients with no 
substance use disorder.37 

Although alcohol-induced depressive disorder 
is defined by remission of the depression after 
discontinuation of alcohol, the disorder has 
been associated with risk for onset of later major 
depressive disorder.11 Another study reported that 
patients with alcohol-induced depressive disorders 
experienced worse alcohol-related outcomes than 
patients with alcohol dependence who had other 
types of depressive disorders.38 

Treatment of Co-Occurring AUD and 
Depressive Disorders 
Many randomized trials have investigated treatments 
for co-occurring AUD and depressive disorders. 
In this section, trials that used medication and 
psychotherapy treatments are discussed, as are the 
effects of those treatments on depressive symptoms 
and AUD symptoms.

Medication trials
Medication trials for co-occurring AUD and 
depressive disorders have focused mostly on 
antidepressant medications. Several meta-analyses 
have integrated these findings.39-42 In general, the 
research shows that for people with co-occurring 
AUD and depressive disorders, antidepressants are 
more effective than placebo at reducing symptoms 
of depression. The magnitude of the benefit of 
medication over placebo is similar to the benefit 
reported in studies of people diagnosed with 
depression alone.40,41 Few medication trials have 
compared treatments directly; most trials compare 
a single medication with a placebo. Thus, little 
is known about the comparative effectiveness of 
active treatments.39 However, meta-analyses have 
suggested that older antidepressant medications, 
such as tricyclic antidepressants, are more effective 
at reducing depressive symptoms than newer agents, 
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such as selective serotonin reuptake inhibitors 
(SSRIs).40,42 These results may be attributable—at 
least in part—to a large placebo response reported 
in studies of SSRIs.41 

The effects of antidepressants on drinking 
outcomes are modest.40,42 However, the effect of 
antidepressant medications on drinking outcomes 
may be dependent on how those medications affect 
depression. Some evidence indicates that depression 
mediates the effect of antidepressants on drinking 
outcomes.43 Consistent with these findings, a meta-
analysis of trials of antidepressant treatment for 
people with AUD only (i.e., without co-occurring 
depression) did not demonstrate a significant 
effect on drinking outcomes when compared to 
treatment with placebo.42

Studies of patients with co-occurring AUD 
and depressive disorders have demonstrated that 
treatments using medications (e.g., naltrexone) for 
AUD are safe and effective for reducing drinking 
and depression symptoms.44,45 A meta-analysis of 
studies that used acamprosate to treat AUD found 
similar effects among people with and without 
depression, but these researchers also found a 
strong effect of alcohol abstinence on remission of 
depression.46 Combinations of antidepressants and 
AUD medications (e.g., sertraline with naltrexone 
and acamprosate with escitalopram)47,48 have also 
shown some promise for the treatment of these 
co-occurring disorders, with positive outcomes for 
both AUD and depressive symptoms. 

Psychosocial treatments and mutual help
Researchers have examined the effects of behavioral 
and psychosocial therapies on co-occurring AUD 
and depressive disorders, although many of these 
studies have had small sample sizes. A meta-
analysis of 12 studies that examined combined 
motivational interviewing and cognitive behavioral 
therapy for AUD and depression found significant, 
but modest, improvements in both depression 
and drinking outcomes.49 These results are 
consistent with an earlier meta-analysis of several 
psychotherapies (e.g., interpersonal psychotherapy 
and cognitive behavioral therapy) that also 
indicated relatively modest, but positive, effects for 
depression and drinking outcomes.50

Several studies have examined a transdiagnostic 
behavioral approach to treatment, which integrates 

the treatments for AUD and depressive symptoms. 
Behavioral activation is a behavioral therapy that 
specifically targets reward dysfunction to improve 
mood through better engagement with natural 
reinforcers. Treatment with behavioral activation 
therapy has demonstrated efficacy for depressive 
disorders51 and for AUD;52 thus, it may be 
particularly promising for treating the co-occurring 
disorders. A therapy called “life enhancement 
treatment for substance use,” or “LETS ACT,” is 
a modification of behavioral activation therapy 
for people with substance use disorders. This 
therapy has been shown to reduce substance-related 
consequences and improve likelihood of abstinence 
in samples of adults with substance dependence 
(including alcohol dependence).52 In another study, 
an integrated cognitive behavioral therapy treatment 
for depressive disorders and substance use disorders 
was associated with greater reduction in alcohol 
use, but similar reductions in depression, when 
compared with the control condition, which was a 
12-step facilitation therapy.53

Some researchers have suggested that the effects 
of psychotherapy may account for some of the 
pill placebo response observed in medication 
studies. Specifically, for medication trials in 
which all participants also received some form 
of psychotherapy, pill placebo response rates 
were higher than they were for studies that did 
not include psychotherapy in the pill placebo 
condition.41 Likewise, in a study of sertraline and 
naltrexone in which all participants received weekly 
psychotherapy, sertraline had no additive benefit.54 
These findings suggest that the psychotherapies 
used in these trials may have provided some 
antidepressant effect, either directly or through their 
effects on drinking. 

Mutual-help groups also can be effective 
elements of treatment for co-occurring AUD and 
depressive disorders. Attendance at Alcoholics 
Anonymous (AA) meetings has been shown to 
decrease symptoms of depression.55 In one study, 
researchers found that a reduction in depression 
mediated the effect that AA meeting attendance had 
on drinking outcomes,56 indicating that a change 
in depression symptoms may be a mechanism 
through which attendance at AA meetings improves 
drinking outcomes.
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Future Research Directions
Research has substantially improved understanding 
of the etiology, course, and treatment of co-occurring 
AUD and depressive disorders. However, significant 
gaps remain in our understanding of these two 
disorders, and these gaps present important 
opportunities for future research. 

More knowledge about optimal treatments for 
co-occurring AUD and depressive disorders is 
needed. Although medication and behavioral therapy 
have both shown promise, response rates have been 
somewhat modest. Efforts to enhance treatment 
outcomes would benefit from investigation into 
the characteristics of people who do not respond to 
existing treatments. A better understanding of the 
heterogeneity within this population will inform 
more personalized treatment approaches and might 
ultimately improve treatment response. 

The substantial variability in the course of 
co-occurring AUD and depressive disorders may 
reflect discrete underlying mechanisms, requiring 
distinct treatment approaches. For example, 
AUD that develops after the onset of a depressive 
disorder and is characterized by coping motives for 
alcohol use may differ critically from a depressive 
disorder that develops following chronic alcohol 
administration. Data from studies of depression 
indicate that the substantial variability in the 
symptoms presented reflects a heterogeneous 
pathophysiology,32 yet research on heterogeneity in 
co-occurring AUD and depressive disorders remains 
limited. Although little is known about the possible 
shared pathophysiology of AUD and depressive 
disorders, preclinical research has identified common 
disruptions in reward and stress processing that are 
important candidates for further research.31 Efforts 
to better characterize the mechanistic processes that 
may underlie observed clinical presentations will help 
identify more precise and personalized interventions. 

Future research that leverages novel technologies, 
such as ecological momentary assessment and 
multimodal neuroimaging, will enhance our 
understanding of the interactions between mood and 
alcohol use and how those interactions may influence 
the nature, course, and treatment of co-occurring 
AUD and depressive disorders. Assessment of 
co-occurring AUD and depressive disorders 
using dimensional measures rather than discrete, 

categorical measures will be critical to understanding 
the full spectrum of severity of these conditions, 
including subclinical presentations.

Finally, the etiology, course, and treatment of both 
AUD and depression differ substantially by gender. 
Women have been underrepresented in much of 
the research on co-occurring AUD and depressive 
disorders, particularly in the early research on this 
topic. The research needs more representation 
of women to increase understanding of the sex 
differences and to better characterize the mechanisms 
underlying women’s heightened vulnerability for 
depressive disorders. For example, an important area 
for future research could be women who have co-
occurring AUD and premenstrual dysphoric disorder, 
which is a depressive disorder characterized by a 
fluctuation of mood symptoms across the menstrual 
cycle.6 Likewise, research is urgently needed to 
better understand co-occurring AUD and depressive 
disorders among racial and ethnic minorities. 
These populations experience disparities in access 
to care for AUD and depressive disorders but are 
underrepresented in studies of these disorders.

Conclusion
People with AUD have a heightened risk for 
depressive disorders, which are the most common 
co-occurring psychiatric disorders for this population. 
AUD and depressive disorders appear to share some 
behavioral, genetic, and environmental risk factors, 
yet these shared risks remain poorly understood. 

Diagnosis and treatment of the commonly 
co-occurring AUD and depressive disorders 
have many challenges. Diagnosis is particularly 
challenging because of overlapping symptoms, such 
as the depressant effects of alcohol, and because 
of features that are common to both alcohol 
withdrawal and depressive disorders, such as 
insomnia and psychomotor agitation. The DSM-5 
distinguishes a substance-induced disorder from 
a primary depressive disorder based on whether 
“the substance is judged to be etiologically related 
to the symptoms.”6(p180) Accordingly, any diagnosis 
of depression during active periods of drinking or 
during acute alcohol withdrawal should be made 
provisionally. Attempts to diagnose depression 
should focus on identifying periods of depression 
outside periods of drinking or withdrawal and 
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should use collateral information (e.g., reports 
from family members or significant others) when 
possible. If depressive symptoms persist after 
a period of abstinence—4 weeks is the typical 
recommendation—a diagnosis of an independent 
(i.e., not substance-induced) depressive disorder can 
be made with more confidence.6 

Nonetheless, substance-induced depression is also 
associated with the risk for independent depressive 
disorders. Thus, treatment of depression should be 
considered, along with close monitoring of mood, 
for people who have substance-induced depression.11 
Treatment studies have supported the effects of 
both AUD medications (e.g., naltrexone)44 and 
antidepressants47 for the treatment of co-occurring 
AUD and depressive disorders. However, because 
of a lack of comparative trials on effectiveness (i.e., 
studies comparing more than one active treatment), 
the most effective approach is unknown. Behavioral 
therapy is understudied in this population despite 
evidence supporting the therapy as treatment for 
depressive disorders51 and AUD57 separately. Indeed, 
in placebo-controlled studies of medications for 
co-occurring AUD and depression, the inclusion of 
behavioral therapy as part of the standard treatment 
may explain the small effect sizes often observed. 
Behavioral activation therapy—a treatment that 
targets disruption in reward functioning, which is a 
common dysfunction in both AUD and depressive 
disorders—may have particular promise for treating 
the co-occurring disorders.52 

Despite the availability of several evidence-based 
medications and behavioral therapy approaches for 
treating co-occurring AUD and depressive disorders, 
improvements in treatment for this population 
are clearly needed. Consideration of disorder 
heterogeneity and key subgroup differences may help 
develop more targeted and personalized treatments to 
improve outcomes for this population.
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Research on associations of suicidal behavior, 
including suicide and suicide attempt, with alcohol 
use disorder (AUD) and acute use of alcohol (AUA) 
are discussed, with an emphasis on data from 
meta-analyses. Based on psychological autopsy 
investigations, results indicate that AUD is prevalent 
among individuals who die by suicide. Results also 
indicate that AUD is a potent risk factor for suicidal 
behavior. Risk estimates are higher for individuals 
with AUD in treatment settings, when compared 
to individuals in the community who have AUD. 
Also, although rates of suicide and prevalence of 
AUD remain higher in men, they have increased 
more among women in recent decades. Based 
on postmortem blood alcohol concentrations, AUA 
was commonly present among those who died by 
suicide. AUA is a potent proximal risk factor for suicidal 
behavior, and the risk increases with the amount of 
alcohol consumed, consistent with a dose-response 
relationship. Research indicates that AUA increases 
risk for suicidal behavior by lowering inhibition and 
promoting suicidal thoughts. There is support for 
policies that serve to reduce alcohol availability in 
populations with high rates of AUD and suicide, that 
promote AUD treatment, and that defer suicide risk 
assessments in intoxicated patients to allow the blood 
alcohol concentration to decrease.

KEY WORDS: alcohol consumption; alcohol use 
disorder; intoxication; suicide; suicide attempt

Introduction
Suicide claims more than 800,000 lives each year 
worldwide and is the second-leading cause of death 

among people ages 15 to 29.1 For every suicide, at 
least 20 nonlethal suicide attempts have occurred, 
primarily by attempted overdose. These attempts are 
a leading cause of hospitalizations from injury and 
a potent risk factor for eventual suicide. Therefore, 
examination of suicide and suicide attempt is a 
critical focus for injury research and prevention 
efforts. Alcohol use may confer risk for these 
outcomes proximally through the acute use of alcohol 
(AUA), which has been defined as the use of alcohol 
within 3 hours or within 6 hours of suicidal behavior, 
or as any blood alcohol concentration (BAC) in an 
individual who attempted suicide or died by suicide.2 
Alcohol use may also confer risk for suicidal behavior 
more distally through chronic effects, including 
those manifested in alcohol use disorder (AUD).3 
Accordingly, the role of AUA and AUD in suicidal 
behavior, including suicide and suicide attempt, 
is discussed.

AUD and Suicidal Behavior
Estimates of risk for suicide associated with the 
presence of AUD were provided by meta-analyses of 
postmortem case-control studies (N = 35, OR = 3.68, 
95% confidence interval [CI: 1.99, 6.82]),4 and 
studies using mixed designs, including case-control 
and cohort studies (N = 31, OR = 2.59, 95% CI 
[1.95, 3.23]).5 The latter study also produced an 
estimate of risk for suicide attempt associated with 
AUD (OR = 3.13, 95% CI [2.45, 3.81]). These 
meta-analyses suggest that the odds of suicidal 
behavior are about three times higher among 
individuals with AUD compared to those without 
AUD. Higher risk estimates were produced in a 
meta-analysis of suicide based on cohort studies 
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of treated patients with AUD (N = 17),6 which is 
attributable to its examination of clinical populations 
with more severe symptoms.

AUD is the second-most commonly identified 
mental disorder among suicide decedents worldwide 
(the most common is mood disorder),7 suggesting 
that AUD is a major contributor to population-level 
rates of suicide.8 However, the percentage of 
suicide decedents who had AUD, as identified in 
psychological autopsy studies, has ranged widely, 
from a low of 7% in the National Psychological 
Autopsy Study in China9 to a high of 61% in a report 
from Estonia.10 Key reasons that AUD is a major risk 
factor for suicide include its role in contributing to 
substance-induced depressive episodes, disruptions 
in interpersonal relationships (e.g., breakups), and 
repeated exposure to alcohol intoxication.11

Although two of the aforementioned meta-analyses 
did not identify gender differences in the risk for 
suicide associated with AUD,4,5 the meta-analysis 
of cohorts of patients with AUD produced a 
higher risk estimate for suicide among women with 
AUD (standardized mortality risk [SMR] = 16.39, 
95% CI [10.66, 25.19]) than among men with AUD 
(SMR = 8.75, 95% CI [6.35, 12.06]).6 This result 
suggests that women who receive AUD treatment 
have about a 16-fold risk for suicide compared 
with women in the general population, whereas 
men who have received AUD treatment have 
approximately a 9-fold risk for suicide compared 
with men in the general population. The need to 
examine gender differences in AUD-related risk is 
underscored by trends in recent decades in the United 
States, which show substantially greater increases 
among women than men in rates of suicide12 and 
prevalence of AUD.3

AUA and Suicidal Behavior
In the United States, approximately 36% of male 
and 29% of female suicide decedents ages 18 and 
older have a postmortem BAC of 0.001 g/dL or 
more, and 24% of males and 17% of females have 
BAC levels that exceed 0.08 g/dL, the U.S. national 
legal limit for drinking and driving.13 To estimate 
risk for suicidal behavior associated with AUA, 
controlled studies have compared AUA that occurred 
before suicidal behavior to AUA that occurred 
within the same subjects during a lower-risk control 

period (case-crossover design) and to AUA that 
occurred during a comparable period of time in a 
lower-risk control group (case-control design).2 A 
meta-analysis of such reports showed that although 
risk for suicide attempt increases at low levels of AUA 
(OR = 2.71, 95% CI [1.56, 4.71]), risk increases 
markedly at high levels of AUA (OR = 37.18, 95% CI 
[17.38, 79.53]), as defined by a BAC of more than 
0.10 g/dL, which is consistent with a dose-response 
relationship. A rigorous, controlled study of AUA 
and suicide by firearm also demonstrated a dose-
response relationship between the amounts of alcohol 
consumed and risk.14 Such data provide a strong 
empirical rationale for the common clinical practice 
of holding intoxicated, suicidal patients in emergency 
settings to allow for a drop in BAC before assessing 
suicidal risk and considering discharge.

A seminal review posited several mechanisms by 
which AUA may increase risk for suicidal behavior, 
including alcohol-related increases in psychological 
distress, depressed mood, aggressiveness, and 
impulsivity.15 The role of alcohol in cognitive 
constriction, a narrowing of attention to one’s present 
emotional state and circumstances, is another likely 
mechanism.16 Recent research has shown that during 
the 24-hour period preceding a suicide attempt, AUA 
in a given hour is associated with increased intensity 
of suicidal ideation in the next hour.17 Research 
has also shown that AUA is associated with a rapid 
transition from acute suicidal impulse to action,18 
suggesting that the role of AUA in promoting suicidal 
ideation and disinhibition is a mechanism of risk for 
suicidal behavior. A link between AUA and the use 
of firearms, the most lethal form of self-injury and 
the most common method of suicide in the United 
States, is also critical to consider.19 Data show that 
alcohol intoxication is most commonly present in 
suicide by firearm among young adult and middle-
aged men.20 This research indicates the importance of 
focusing suicide by firearm prevention efforts on this 
segment of the U.S. population.

There is heterogeneity in the motives for AUA 
preceding suicidal behavior, with approximately a 
quarter to a third of individuals who drank acutely 
before a suicide attempt reporting they did so in an 
effort to facilitate the act of suicide by seeking to 
build courage, numb fears, or anesthetize the pain 
of dying.21,22 Also, for suicide risk, AUA may act 
synergistically with other substances, as demonstrated 
by a report showing that co-ingestion of AUA and 
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acute use of other central nervous system depressants 
(sedatives, anxiolytics, or opioids) increased risk 
for a suicide attempt, with an OR of 8.76 (95% 
CI [1.02, 75.44]), when compared with AUA only 
(OR = 4.07, 95% CI [2.06, 8.02]) or when compared 
with acute use of other central nervous system 
depressants only (OR = 3.01, 95% CI [1.09, 8.31]).23

Implications and Future Directions
Interventions that serve to decrease alcohol use and 
AUD in general populations through policies such as 
alcohol taxes or restrictions on alcohol availability24 
may be expected to have the greatest effect on 
suicide rates in countries with high rates of AUD 
and alcohol consumption per capita. Illustrating 
this idea, a national campaign in Russia to reduce 
alcohol availability led to reduced rates of suicide, 
which increased to preintervention levels following 
cessation of the campaign.25 Moreover, the temporary 
decline in suicide rates appeared to be attributed to 
the decrease in suicides associated with BAC levels of 
more than 0.15 g/dL.25 See the report by Xuan and 
colleagues for a comprehensive review of the literature 
on alcohol policies and suicide.24

Clinical policy interventions targeting AUD also 
have the potential to affect suicide rates in health 
systems that have high rates of AUD and suicide. 
AUD is a potent risk factor for suicide and the 
second-most common mental disorder (the most 
common is depression) among U.S. veterans receiving 
treatment in the Veterans Health Administration 
(VHA) who eventually die by suicide.26 Moreover, 
initiation of AUD treatment has been shown to lower 
prospective risk for suicide attempt among veterans 
in VHA treatment,27 suggesting the importance of 
AUD screening and suicide prevention efforts during 
treatment for AUD.

Assessments of the role of AUA in suicide attempts 
should begin with establishing if AUA occurred 
and estimating the amount of alcohol consumed. 
Assessments may include determining a patient’s 
motivation for drinking before the attempt and a 
collaborative chain analysis with the patient.28 Chain 
analysis is a retrospective method for determining 
the sequence of events, thoughts (e.g., suicide 
premeditation and drinking motivations), and 
behaviors (e.g., drinking) that led up to a suicidal act. 
The information learned from a chain analysis can be 

used to develop a personalized distress safety plan that 
highlights high-risk periods and warning signs, and 
to devise strategies for avoiding alcohol.17 Overall, the 
goal of the plan is to prevent escalation of suicidal risk 
in the context of AUA.

Future research directions include the study of real-
time interventions via mobile applications, which 
could potentially coach individuals on adaptive 
strategies for suicidal thoughts, urges to drink, or 
distressing experiences. Another future direction is to 
accelerate research on pharmacological interventions 
that target individuals at risk for alcohol-related 
suicidal behavior.
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A substantial number of people who have problems with alcohol also 
experience strong anxiety and mood problems. This article provides an 
overview of the evolving perspectives of this association in the context 
of three related disciplines—psychiatry, psychology, and neuroscience. 
Psychiatric and epidemiological studies show that having either an 
anxiety- or alcohol-related diagnosis elevates the prospective risk for 
developing the other disorder. From the psychological perspective, 
behavioral research demonstrates that drinking to cope with negative 
affect is a potent marker for current and future problems with alcohol. 
Neuroscientific research implicates overlapping neurobiological systems 
and psychological processes in promoting the rise of negative affect 
and alcohol misuse. The psychiatric perspective that alcohol misuse 
and co-occurring anxiety represent neurobiologically distinct diagnostic 
conditions has dominated the field for many decades. However, recent 
research provides increasing support for the neuroscientific perspective 
that these conditions share underlying, mutually exacerbating, 
neurobiological processes. 

KEY WORDS: alcohol; anxiety; comorbidity; negative affect; stress

Introduction
“Those who cannot remember the past are condemned to repeat it.” 

—George Santayana
Few observations in psychiatry have been documented as long and as 
consistently as the association between anxiety (and general negative 
affect) and the chronic misuse of alcohol. Research has shown that up 
to 50% of individuals receiving treatment for problematic alcohol use 
also met diagnostic criteria for one or more anxiety disorders.1,2 This 
percentage can be compared with the prevalence of current (within the 
past 12 months) anxiety disorders in the U.S. community, which is 
estimated to be 11%.3,4 
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The psychiatric, psychological, and neuroscientific 
disciplines have developed theories to explain the 
association between alcohol and anxiety disorders. 
Each discipline has independently contributed to 
the understanding of how to best describe and treat 
alcohol use disorder (AUD) in the context of negative 
affectivity. However, very little cross-communication 
has occurred among these disciplines. This insularity 
and particularism continue to impose significant 
opportunity costs in this field. 

A key challenge to applying a comparative 
perspective across disciplines and time is the use of 
unique and evolving terminology and definitions for 
similar phenomena. Terms such as anxiety, anxiety 
disorder, depression, mood disorder, tension, stress, 
stress disorder, and negative affect are used differently 
across disciplines and time. The relationships 
among these constructs can be conceptualized as a 
Venn diagram, with the shared spaces representing 
overlapping constructs. In these overlapping spaces, 
the greatest opportunities for integration across 
disciplines can be found. In this review, the term 
“negative affect” (i.e., negative hedonic tone and 
the biology that underpins it) describes the shared 
psychological and biological space for related 
constructs of anxiety, tension, stress-responding, and 
anxiety disorder. 

First, historical trends and research related to the 
psychiatric classifications of alcohol misuse, negative 
affect, and their co-occurrence are reviewed, including 
typologies and diagnoses. Next, a history of behavioral 
examinations of negative affect and alcohol misuse is 
presented from the psychological perspective, along 
with a discussion of research on the use of alcohol 
to cope with negative affect. Finally, neurobiological 
research on the relationship between negative affect 
and alcohol use is reviewed, and the opponent 
process model is explained. The concluding section 
synthesizes the discipline-specific research to identify 
conclusions and unanswered questions about the 
connections between alcohol use and negative affect. 

Psychiatric Disorder Classifications 
and Diagnoses
Typologies are the oldest formal approach to 
categorizing alcohol misuse accompanied by 
strong negative affect. Summarizing dozens of such 

typologies from the past 200 years, Babor observed 
that virtually all identified an anxious-depressed 
subtype (Apollonian) and a revelry-oriented, 
rule-breaking subtype (Dionysian).5 The 
promulgation of these typologies occurred primarily 
in the “prescientific” era (before the 1940s), but 
their legacy remains evident today. 

For example, Cloninger described a model in 
which heritable personality traits set the stage for the 
development of Type I or Type II “alcoholism.”6,7 
Type I included people whose problems with alcohol 
use began later in adult life, often contemporaneous 
with increasing negative affect or stressful life 
experiences. These individuals were characterized as 
shy, anxious, and pessimistic (Apollonian), and their 
alcohol use was believed to be motivated by an effort 
to cope with the unpleasant subjective experiences 
associated with these traits. Type II included people 
whose problems with alcohol use began early in adult 
life, without reference to environmental conditions 
or fluctuations in internal emotional states. These 
individuals were characterized as having relatively 
less fear and guilt while engaging in relatively more 
rule-breaking and antisocial behavior (Dionysian), 
often including drinking alcohol and other drug use. 
Past and present typology approaches share the view 
that negative affect is not a separate, co-occurring 
condition but rather an inherent trait of a significant 
subtype of people who have problems with alcohol. 

Comorbidity paradigm
By the middle of the 20th century, medically 
oriented researchers increasingly attempted to 
categorize and quantify psychopathological and 
medical conditions observed among people being 
treated for the chronic misuse of alcohol.8 Unlike 
earlier typologies in which strong negative affect was 
considered an inherent trait of a subtype of people 
who had problems with alcohol, this descriptive, 
medical approach viewed strong anxiety and 
other psychiatric problems as distinct, diagnosable 
conditions that often co-occur with alcohol-related 
conditions. This conceptualization led to co-opting 
the medical term “comorbidity” to indicate the 
presence of two or more distinct psychiatric 
disorders.9 The psychiatric paradigm of comorbidity 
was first fully realized and codified nearly 40 years 
ago in the third edition of the Diagnostic and 
Statistical Manual of Mental Disorders (DSM).10 In 
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the more recent DSM-5, the paradigm remains 
the standard psychiatric model for describing, 
characterizing, and treating co-occurring negative 
affect and AUD.11 

Epidemiology of co-occurring disorders
Within the co-occurring psychiatric disorder 
(comorbidity) paradigm, and armed with 
the DSM’s observable and reliable diagnostic 
criteria, several large, epidemiological surveys 
have quantified the relative risk for an alcohol-
related diagnosis in the presence versus absence 
of a diagnosed anxiety disorder. The largest and 
most comprehensive community-based surveys 
in the United States include the Epidemiologic 
Catchment Area study (N ~ 20,000), the National 
Comorbidity Survey (N ~ 8,000), and the National 
Epidemiologic Survey on Alcohol and Related 
Conditions (NESARC, N ~ 43,000). 

Alcohol-related diagnoses 

An important issue in interpreting epidemiological 
findings is the diagnostic definition of AUD. The 
DSM-IV included two separate alcohol-related 
diagnoses: alcohol abuse and alcohol dependence.12 
A DSM-IV diagnosis of alcohol abuse required a 
maladaptive pattern of ongoing drinking resulting 
in multiple impairments. Some impairments 
that met the criteria were: not fulfilling major 
obligations at work, school, or home; using alcohol 
while driving or in other physically dangerous 
situations; having recurrent legal problems from 
driving under the influence, fighting, or other 
actions related to alcohol use; and experiencing 
exacerbation of interpersonal problems because of 
continued alcohol use. 

A DSM-IV diagnosis of alcohol dependence 
required meeting at least three of seven criteria.12 
The first two criteria were physical—development 
of tolerance to alcohol and development of 
withdrawal symptoms. The remaining five criteria 
were behavioral signs of dependence, such as 
spending a great deal of time obtaining, drinking, or 
recovering from the effects of alcohol and drinking 
more alcohol, or for longer, than intended.  

In the DSM-5, however, alcohol abuse and 
dependence have been integrated into a single 
diagnosis of AUD with mild, moderate, or severe 

subclassifications.11 The separate classifications of 
alcohol abuse and alcohol dependence were removed. 

Most available epidemiological studies used 
diagnostic criteria from DSM-IV or earlier, and they 
uniformly showed a positive association between 
anxiety or mood disorders and alcohol dependence 
but not alcohol abuse. A synthesis of the major 
epidemiological studies showed the risk (odds) for 
meeting diagnostic criteria for alcohol dependence 
more than doubled (OR = 2.3) among individuals 
with an anxiety disorder compared to those with no 
anxiety disorder.13 However, the odds of receiving a 
diagnosis of alcohol abuse alone were about the same 
for individuals with or without an anxiety disorder 
(OR ~ 1). These results suggest that the association 
between anxiety disorders and AUD will diminish 
in forthcoming epidemiological findings (e.g., in 
results from the NESARC III) that use the DSM-5 
diagnosis criteria. 

Anxiety disorder diagnoses

Parallel to the question of how the definitions for 
alcohol-related diagnoses affect the magnitude of 
the association with anxiety disorders is the question 
of how the definitions for anxiety disorders affect 
that association. An early analysis14 of research on 
co-occurring disorders in the 10 years following 
the introduction of DSM-III criteria reached the 
provisional conclusion that each major subtype of 
anxiety disorder (i.e., social phobia disorder, panic 
disorder, and generalized anxiety disorder)10 had a 
unique relationship to alcohol misuse, presumably 
because of distinct neurobiology and symptom 
manifestations (e.g., discrete symptom triggers, 
omnipresent symptoms, or random symptom 
episodes). This conclusion fit neatly within the 
zeitgeist of that era, which presumed important 
clinical and biological distinctions for all psychiatric 
diagnoses.10,13 

However, restricting attention to a single diagnosis 
and its relationship to alcohol misuse does not 
align with more recent research. For example, 
it is now better understood that various anxiety 
disorder subtypes are commonly present in the same 
individual.15,16 Therefore, conclusions based on 
epidemiological findings that focused exclusively on 
one anxiety disorder diagnosis without accounting 
for the likely presence of additional anxiety subtypes 
have become suspect. Also, the conclusion that each 
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anxiety disorder subtype has a unique association 
with alcohol misuse is inconsistent with research 
showing that all the subtypes individually confer a 
similar increase in risk for alcohol misuse,13 and that 
the risk increases substantially for each additional 
anxiety disorder subtype.

Recent “big data” modeling approaches have 
advanced the understanding of epidemiological 
data related to the association between anxiety 
disorder subtypes and risk for alcohol misuse. 
Seminal work using this approach comes from 
Krueger, who applied structural equation modeling 
of latent variables related to anxiety and depression 
diagnoses.17 This research showed that a large 
proportion of the covariation in anxiety or mood 
disorder diagnoses could be characterized along a 
single continuum called “negative emotionality.” 
However, some of the variance of specific anxiety 
disorders was distinct from the negative emotionality 
continuum; that is, some variance was unique to a 
specific anxiety disorder subtype. 

Kushner and colleagues applied this analytic 
approach to NESARC data to assess the relationship 
between risk for alcohol misuse and the shared 
versus unique components of several anxiety and 
depressive disorders.18 This analysis showed a strong 
positive relationship between risk for DSM-IV 
alcohol dependence and the shared components 
of the anxiety and depression diagnoses. However, 
the analysis also showed virtually no relationship 
between risk for alcohol dependence and the unique 
components of those diagnoses. These findings are 
inconsistent with the idea that each anxiety disorder 
has a unique association with the risk for alcohol 
misuse. Instead, the results suggest that all anxiety 
and mood disorders contribute to general negative 
emotionality, which, in turn, correlates with the risk 
for alcohol dependence. 

Temporal and causal priority
The elevated risk for alcohol misuse in the presence 
of anxiety represents a positive correlation between 
these conditions. One of the co-occurring conditions 
could be causing the other, but a third, unmeasured 
factor could be causing an increased risk for both 
conditions. When medical conditions correlate, the 
search for causality commonly starts by evaluating 
which condition preceded the other. This approach 
is based on the logical truism that an effect cannot 

precede its cause. However, preceding conditions 
do not necessarily cause later outcomes—the 
logical fallacy called “post hoc, ergo propter hoc.” 
Still, studies have sought to illuminate the causal 
associations between the co-occurring disorders by 
determining which began first.19 This research has 
shown that the onset of anxiety disorders preceded 
alcohol misuse in up to three-quarters of the people 
who had both conditions,14 especially for those who 
had social anxiety disorder.20 

Failing to clearly distinguish between temporal 
priority and causal priority is common in 
interpretation of order-of-onset studies.20,21 
Since its third edition, the DSM’s hierarchical 
diagnostic scheme designates anxiety disorders in 
the presence of alcohol disorders as an alcohol-
induced condition unless the anxiety symptoms 
presented first or persisted during a period of 
protracted abstinence.11,12 This approach not 
only risks the logical error already discussed 
but also risks conflating initiating factors with 
maintaining factors. That is, this approach ignores 
the possibility that alcohol misuse played some 
role in the initiation of anxiety symptoms that 
over time evolved into independent anxiety 
disorders. However, these logical concerns may be 
moot empirically, because NESARC data show 
that the prevalence of substance-induced anxiety 
and mood disorders among individuals with a 
diagnosed alcohol disorder is vanishingly small.4 
Unfortunately, clinical guidelines designed to avoid 
mistaking substance-induced anxiety or mood 
problems for other anxiety or depressive disorders 
discourage clinicians from providing effective 
treatments for these conditions in people who are 
actively drinking or recently abstinent.22 

Prospective relative risk
Compared to retrospective assessments of the order 
of onset for co-occurring disorders, assessments of 
prospective relative risk (i.e., the risk for developing 
a condition given the presence or absence of 
another condition) provide more information 
about conferred risk. For example, people typically 
experience onset of social anxiety disorder before 
they are old enough to legally purchase alcohol, so 
the anxiety disorder typically precedes problems 
with alcohol. Therefore, retrospective assessments 
showing that social anxiety disorder commonly 
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precedes problems with alcohol superficially suggest 
that the former causes the latter. However, this type 
of examination provides no information about the 
effects of alcohol misuse on later development of 
social anxiety disorder.

Prospective relative risk avoids problems related 
to retrospectively examining the order of onset. In 
a study by Kushner and colleagues, the prospective 
relative risk of alcohol dependence and several 
common anxiety diagnoses was examined among 
approximately 500 college students during their first 
year, senior year, and third postgraduation year.21 
Although anxiety disorders were more common 
than alcohol dependence at all assessment years, the 
prospective risk for new onset of either condition 
in a later assessment was two to five times greater 
if the other condition was present at an earlier 
assessment. Both conditions substantially increased 
the prospective relative risk for developing the other. 

Effects of co-occurrence on alcohol 
treatment outcomes
Data show that individuals who have co-occurring 
anxiety or depressive disorders and alcohol-related 
disorders have a poor response to treatment for 
alcohol misuse.23,24 For example, Kushner and 
colleagues reported that more than twice as many 
participants who had alcohol-related disorders and 
co-occurring anxiety or mood disorders, versus 
participants with no anxiety or mood disorder, 
returned to any drinking within 4 months following 
intensive residential treatment for alcohol misuse 
(52% vs. 21%).1 

Efforts to mitigate the deleterious effects 
of co-occurring anxiety disorders on alcohol 
treatment outcomes, as well as to illuminate 
causal influences between these conditions, have 
inspired investigations into how treatment for one 
co-occurring condition affects symptoms of the 
other condition. For example, if an anxiety disorder 
maintains alcohol misuse, effectively treating the 
anxiety should reduce alcohol use and reduce the 
likelihood of relapse after treatment. In one study, 
researchers administered paroxetine or placebo in 
a double-blind fashion to participants who had 
AUD and social anxiety disorder.25 They found that 
although the medication was clinically effective 
in reducing social anxiety symptoms, alcohol use 
severity was unchanged. 

Several clinical trials have examined the effect of 
supplementing standard AUD treatment with a 
validated treatment for anxiety or mood disorders 
among individuals with both conditions. A meta-
analysis of 15 randomized controlled trials, in 
which medication or cognitive behavioral therapy 
for co-occurring anxiety or depressive disorder was 
added to standard treatment for AUD, showed 
results similar to the paroxetine study.25,26  That 
is, the meta-analysis showed that conventional 
treatments were effective at reducing co-occurring 
symptoms of anxiety and depression, but they 
did not meaningfully improve alcohol-related 
treatment outcomes. 

Psychological Theories
In parallel to the evolution of the descriptive 
psychiatric paradigm for co-occurring disorders, 
early psychological researchers began studying 
alcohol’s tension-reducing properties in laboratory 
(typically animal) models.27 It is often forgotten (or 
at least ignored) that this early experimental work 
began as a test of Freud’s theory that alcohol misuse 
served as an externalized ego defense mechanism. 
However, the research soon developed into operant-
behavioral examination of what was called the 
“tension-reduction hypothesis.” The hypothesis 
maintained that alcohol’s pharmacological properties 
reduced tension, and this effect resulted in escalated 
drinking through negative reinforcement (i.e., reward 
generated by diminution of a noxious stimulus). 
In this research, the tension was any noxious state 
(e.g., frustration, approach-avoidance conflicts, 
or pain) that elicited a subjective or physiological 
stress response. Many dozens of laboratory studies 
through the latter half of the 20th century tested the 
tension-reduction hypothesis. Ultimately, however, 
the cumulative results were deemed to be “negative, 
equivocal, and contradictory.”28 

In reaction to the early experimental failures 
and ambiguities of the operant-behavioral tension-
reduction hypothesis, psychological researchers 
increasingly deemphasized alcohol’s putative 
pharmacological effects on tension. They began to 
emphasize the subjective expectancies, beliefs, and 
motivations presumed to affect a person’s decision 
to drink when experiencing negative affect.29 
Drinking to cope with negative affect was viewed 



20 | Alcohol Research: Current  Reviews  | Vol 40 No 1 | 2019

as a primary drinking motive.30 Keeping with the 
tension-reduction hypothesis, these researchers did 
not focus on formal diagnostic categories for negative 
affect or alcohol misuse.31 However, other research 
has linked drinking-to-cope motives with individuals 
who met diagnostic criteria for co-occurring AUD 
and anxiety disorder.19 

An analysis of NESARC data has demonstrated 
that individuals who reported using alcohol to 
cope with the symptoms of anxiety disorder are at 
increased risk for persistent alcohol dependence.19,32 
In addition, people with anxiety disorders who 
reported drinking to cope had a fivefold increased 
risk for developing alcohol dependence within 
3 years.32 People with anxiety disorders who did not 
drink to cope had virtually the same prospective risk 
for developing alcohol dependence as people with 
no anxiety disorders. Further, people with anxiety 
disorders who did not report any drinking to cope 
drank less daily than people with no anxiety disorder. 

Neurobiological Theories
Starting in the 1970s, the increasing availability 
of biological measures offered researchers an 
opportunity to study the effects of alcohol on 
stress-responding (and vice versa) in more refined 
and controlled ways. This allowed for distinctions 
between subjective (e.g., self-reported) and objective 
(e.g., serum cortisol) responses to stress, as well as 
between immediate stress reactivity and subsequent 
stress regulation. Surprisingly, distinguishing 
subjective and objective stress-response measures 
revealed little connection between the two, with the 
former relating more directly to predictions from 
the tension-reduction hypothesis.33 Early research 
on stress and alcohol used these technological 
advancements to test the operant tension-reduction 
hypothesis, albeit with mixed results.34 

Psychophysiological and 
neurobiological correlates
Beginning in the 1990s, stress-related alcohol 
research evolved from its roots in tension-reduction 
research to become a multifaceted subspecialty 
focused primarily on the psychophysiological and 
neurobiological correlates of the stress response, 
stress regulation, and alcohol misuse. Increasingly, 

this research includes examination of the long-term 
genetic and environmental influences on stress 
reactivity and regulation and their connections to the 
development of AUD vulnerability. 

For example, Brady and Back reviewed research 
linking early trauma and exposure to chronic 
stressors with permanent dysregulation in the 
brain systems implicated in the pathophysiology 
of depression, anxiety, and addiction.35 Other 
investigators reviewed research that reported 
associations between alcohol dependence or genetic 
risk for alcohol dependence and dysregulated 
patterns of laboratory stress-responding.36,37 
Several studies have implicated chronic alcohol 
misuse in the dysregulation of the stress response, 
which contributed to further alcohol craving and 
increased likelihood of relapse.38-40 These and 
related studies demonstrate that heritable traits 
associated with risk for alcohol-related disorders; as 
well as environmental insults such as acute trauma, 
chronic stress, and chronic alcohol misuse; can 
produce durable neurobiological and subjective 
stress-response changes that have been associated 
with the development or persistence of both AUD 
and anxiety disorders. 

Opponent process model
Koob and colleagues have placed both the 
neurobiological and subjective experiences of 
stress-responding and negative affect at the very 
center of addiction pathology (Figure 1).41 More 
specifically, they conceptualized addiction as a 
three-stage, pathodevelopmental cycle that engages 
executive function, incentive salience, and negative 
emotionality at different degrees during specific 
stages of addiction. In this opponent process model, 
the term “addiction” refers to the neurobiological and 
motivational changes that occur as a consequence of 
chronic substance use. 

The first stage—binge/intoxication—involves 
activating reward circuits (e.g., the release of 
dopamine and opioid peptides in the ventral 
striatum) in response to alcohol or other drug use, 
which also engages incentive salience circuits.41 In 
this early stage of addiction, positive reinforcement 
from direct activation of the brain’s positive valence 
systems, as well as from formerly neutral stimuli 
that have become classically conditioned to evoke 
a pleasurable response, motivates ongoing and 



AUD and Anxiety | 21 

A
nticipation

Preoccupation W
ith

dr
aw

a
l

Neg
at

iv
e 

A
ffe

c
t

Binge
Intoxication

Extended
Amygdala
Extended
Amygdala

Basal
Ganglia
Basal

Ganglia

Prefrontal
Cortex

Prefrontal
Cortex

Figure 1	 Addiction cycle stages and associated brain 
regions. Source: Adapted from U.S. Department 
of Health and Human Services, Office of the 
Surgeon General. Facing Addiction in America: 
The Surgeon General’s Report on Alcohol, Drugs, 
and Health. Washington, DC: U.S. Department of 
Health and Human Services; November 2016.

increased substance use. This is characterized as the 
impulsive stage of addiction because the goal of 
increasing pleasure, rather than avoiding or escaping 
discomfort, motivates seeking alcohol or other drugs. 

In response to chronic alcohol or other drug 
use, both within-system and between-system brain 
processes seek homeostasis through dynamic, 
neuroregulatory, countervailing effects.41 However, 
as chronic use continues, homeostasis gives way to 
neuroadaptations that reset the baseline operation 
(allostasis) in these systems. These allostatic 
adaptations in the brain lead to the second stage 
of addiction—withdrawal/negative affect. In this 
stage, reward circuits become blunted because 
of within-system neuroadaptations. The brain’s 
stress systems, including corticotropin releasing 
factor and norepinephrine in the central amygdala 
and bed nucleus of the stria terminalis, become 
increasingly dysregulated because of between-
system compensatory neuroadaptations. At this 
point in the addiction process, subjective negative 
affect predominates, especially during periods of 
sobriety and withdrawal. This later stage of addiction 
marks a shift from impulsive use driven by positive 

reinforcement to compulsive use driven by negative 
reinforcement. In this stage, compulsive substance 
use is aimed, in part, at decreasing the negative affect 
caused or aggravated by the allostatic reset in the 
brain’s stress and mood systems.

Finally, after these neuroadaptations have 
been established, the third stage of addiction— 
preoccupation/anticipation—undermines attempts 
at abstinence from drinking.41 At this point, chronic 
alcohol or other drug use becomes an integral, 
exogenous input for maintaining equilibrium in the 
brain’s mood and stress regulation systems. 

Preclinical research supports the tenets of the 
neurobiological opponent process model.42 Although 
the model has not yet been translated to validated 
clinical applications, it informed the development 
of the Addictions Neuroclinical Assessment, a 
framework that uses neuropsychological data that 
correspond to the three stages of the neurobiological 
opponent process model to classify the individual 
differences in AUD to improve diagnosis and 
treatment.43 The model does imply specific treatment 
targets, such as corticotropin releasing factor44,45 
and alpha1-noradrenergic systems.46 Simpson and 
colleagues found clinical benefit from prazosin, an 
alpha1 antagonist, in participants with an alcohol 
dependence diagnosis.47 However, the only study 
to examine prazosin in a sample of people with 
co-occurring disorders (alcohol dependence and 
post-traumatic stress disorder) reported that the 
medication had no effect on stress-responding or 
alcohol treatment outcomes.48 

The opponent process model also implies that 
psychosocial treatments could usefully target the 
motive of using alcohol to cope with negative affect. 
Epidemiological data and the opponent process 
model both support the concept that this motive 
is a primary link between the neurobiological and 
subjective manifestations of negative affect and 
drinking behavior.49

Discussion and Future Directions
The term “comorbidity” has become a fairly generic 
reference for co-occurring alcohol and anxiety 
or depressive disorders. Yet ontologically, the 
presence of two or more distinct, clinical diagnoses 
remains firmly fixed in an increasingly strained 
medical-diagnostic paradigm of psychopathology 
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classification. Central to this strain is the assumption 
that specific diagnostic dyads are the appropriate 
unit of analysis for studying co-occurring negative 
affect and alcohol misuse. However, negative 
affect is common to many anxiety and depressive 
disorders and can increase the risk for alcohol misuse, 
particularly when drinking to cope with negative 
affect is the motive. 

Unidirectional causation theories
The notion of a simple, unidirectional, causal link 
between co-occurring disorders is not supported by 
the findings reviewed in this article. A prospective 
study has shown that either experiencing clinical-
level anxiety or engaging in chronic alcohol misuse 
increases the risk of developing the other.21 In 
addition, clinical research shows that effectively 
treating one co-occurring condition does not 
substantively affect the other. Viable explanations 
for the relationship between co-occurring conditions 
include the possibility of a common cause for both 
conditions or bidirectional causation between the 
conditions. For example, dysregulated stress response 
or regulation may be a common risk factor for the 
development of both alcohol and anxiety disorders. 

Also, the concept of causation among co-occurring 
conditions may be based on an incorrect assumption. 
Rather than two distinct conditions, each requiring a 
cause, negative affect and alcohol misuse may be parts 
of a single, neurobiological-behavioral syndrome. 
This view aligns mostly with recent neurobiological 
theories of addiction, but it also shares similarities 
with early typologies, in which negative affect 
was considered a fundamental trait among a large 
subgroup of people who had problems with alcohol.

Shared neurobiology
The research reviewed in this article shows that 
trauma and chronic stress, as well as a familial risk 
for problems with alcohol, are associated with the 
dysregulated stress-response systems implicated in the 
development of both alcohol and anxiety disorders. 
In addition, chronic alcohol use is associated with 
dysregulated stress-responding, which, in turn, 
is associated with relapse following treatment for 
alcohol problems. Collectively, these and related 
findings point to overlapping neurobiological 
vulnerabilities. 

The overlapping neurobiology of negative affect 
and AUD is supported by several lines of research 
that implicate specific brain circuits related to 
both conditions. The central amygdala regulates 
negative affect states,45,50 and research suggests the 
central amygdala plays a role in physiological and 
behavioral responses to stress, anxiety, and alcohol- 
or drug-related stimuli. Similarly, human imaging 
and animal research demonstrate abnormal central 
amygdala function in individuals with alcohol or 
anxiety disorders.50 A consensus is building that the 
central amygdala serves as a central hub for anxiety 
and alcohol circuits owing to its strong connection 
and influence on brain areas involved in executive 
function (medial prefrontal cortex), emotion 
regulation, stress responsivity (paraventricular 
hypothalamus and locus coeruleus), and reward 
processing (nucleus accumbens shell and ventral 
tegmental area).45,50-53 Crucial to the overlapping 
neurobiology conjecture, research shows that 
chronic alcohol use results in neuroadaptations 
to the central amygdala that are similar to the 
neuroadaptations that occur after chronic stress.53 If 
the neurodysregulations underlying anxiety or mood 
conditions and alcohol misuse overlap, it becomes 
reasonable to hypothesize that the common co-
occurrence of these conditions may be an outgrowth 
of this shared neurobiology.54 

The shared neurobiology thesis implies several 
unique and nonobvious hypotheses. For example, 
having either condition should be a risk marker 
for developing the other. This is consistent with 
prospective, observational studies showing that 
having either an anxiety disorder or AUD at any 
time increases the relative risk for future development 
of the other disorder. The shared neurobiology view 
also implies that the transition from nonproblematic 
alcohol use to AUD (roughly corresponding to the 
withdrawal/negative affect stage of addiction in 
the opponent process model)41 should require less 
overall alcohol exposure for people with anxiety and 
depressive disorders.

This hypothesis, called “telescoping,” theorizes 
that having either condition indicates perturbed 
neurobiology that is also relevant to developing 
the other condition. Examinations of transitions 
from nonproblematic or no use to problematic 
use of alcohol or nicotine support the telescoping 
hypothesis.55,56 People with anxiety disorders 
transitioned significantly faster than those with 
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no anxiety disorder from initial use milestones 
to substance dependence. This effect was more 
pronounced for people who had multiple anxiety or 
mood disorders, even after controlling for lifetime 
drug exposure.57,58 

Anxiety problems in the absence of 
alcohol misuse
As already discussed, an analysis of epidemiological 
data shows that people who report drinking to cope 
with anxiety symptoms have increased prospective 
risk for developing alcohol dependence.19,32 People 
with anxiety disorders who do not drink to cope 
with their symptoms do not have an increased risk 
for AUD. This is good news, because most people 
with anxiety disorders do not report drinking 
to cope with their symptoms, but it also raises 
questions. For example, why do some people 
with anxiety problems drink to cope and others 
do not? Also, if this population has no increased 
risk for AUD, how is that consistent with the 
shared neurobiology thesis? Perhaps currently 
unknown factors—cultural, psychological, or 
biological—protect these biologically vulnerable 
individuals by discouraging drinking to cope. 

Alcohol misuse in the absence of anxiety 
Not all people struggling with alcohol problems 
meet diagnostic criteria for anxiety disorders. As 
already discussed, an analysis of epidemiological 
data suggests that a DSM-IV diagnosis of alcohol 
abuse (i.e., negative consequences from alcohol 
use) without alcohol dependence does not correlate 
with anxiety disorder diagnoses.13 The opponent 
process model suggests that all advanced cases of 
substance use disorder ultimately involve negative 
affect (although they may not necessarily manifest 
as diagnosable anxiety disorders), whereas the 
typology and medical/diagnostic models suggest 
that only a particular subgroup of people who have 
problems with alcohol will have the key feature of 
negative affect. 

These different models are not necessarily 
irreconcilable when considering the patho
developmental trajectory of addiction. During 
the early binge/intoxication (impulsive) stage of 
addiction, the opponent process model would 
anticipate low levels of negative affect, but during the 

later stage of negative affect/withdrawal, the model 
specifies the presence of significant negative affect 
and drinking to cope. Cross-sectional snapshots of 
people who have significant alcohol problems might 
reveal groups with anxiety (Apollonian) and groups 
without anxiety (Dionysian), but, ultimately, all may 
become Apollonian types as addiction advances. 
People who manifest anxiety problems before alcohol 
problems may transition very rapidly (telescope) 
from binge/intoxication (Dionysian) to negative 
affect/withdrawal (Apollonian), whereas others may 
make this transition more slowly or, perhaps, never. 

Stress reactivity and regulation
Stress responses in terms of both reactivity and 
regulation include frequently disjunctive, subjective 
and objective indicators. Curiously, subjective 
indicators of acute stress response commonly are 
elevated in individuals who have anxiety or alcohol 
problems, whereas the objective indicators tend to 
be acutely blunted, with diminished regulation.58,59 
Also, research has well-established that perturbations 
in the neurobiological systems that govern biological 
responses to stress are associated with poorer 
alcohol and other substance use disorder treatment 
outcomes.38,53 

For investigators seeking to bridge the multiple 
disciplines included in this review, the findings 
concerning stress responses pose challenges and 
opportunities for future research. For example, 
can individuals with AUD be distinguished 
meaningfully based on objective stress reactivity 
and regulation indicators, and do subjective anxiety 
symptoms mark or moderate this distinction? For 
augmenting treatment for AUD, would targeting 
biological stress reactivity (e.g., hypothalamic 
pituitary adrenal activation) be more promising 
than targeting anxiety disorders? Among people who 
have problems with alcohol, do those with versus 
those without co-occurring anxiety disorder react 
differently to protracted abstinence and withdrawal 
in terms of severity and persistence of dysregulation 
of the stress response? Prospective studies across 
the distinct stages of treatment and recovery for 
alcohol-related disorders may shed needed light 
on the relationships between alcohol, anxiety, and 
stress reactivity and regulation. Such studies have 
the potential to reveal the trajectory of re-regulation 
of the stress response during abstinence and how 
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it relates to anxiety symptoms and relapse risk. 
Understanding these parameters could make a 
valuable contribution toward using the stress system 
as a recovery biomarker. 

Limitations
This review of literature from multiple disciplines 
required sacrificing depth for breadth. The material 
cited is largely limited to seminal studies and other 
reviews. In addition, complex research on stress 
and neurobiology is discussed in ways sufficient 
to make particular points but without providing 
a comprehensive or in-depth description of the 
underlying work. Doing so is beyond the scope of 
this article, but the approach presented in this article 
runs the risk of oversimplifying complex topics and 
obscuring relevant details. Also, this review does not 
address potentially important individual differences, 
such as sex. 

Finally, the assumption that common areas 
of construct space exist across the disciplines of 
psychiatry, psychology, and neuroscience is open to 
debate. For example, medically oriented researchers 
might view subclinical negative affect as qualitatively 
rather than quantitatively distinct from diagnosed 
anxiety disorders. Similarly, it could be argued that 
dysregulated biological stress responses share little 
construct space with subjective negative affect and 
drinking to cope. However, as already noted, a 
dysregulated stress response is a known biological 
marker for the development of anxiety disorders and 
AUD, as well as for relapse.

Conclusion
This review broadens the psychiatric perspective 
on the association between diagnosable 
alcohol and anxiety disorders to include the 
psychological/learning and neuroscientific 
disciplines. Cross-referencing and reconciling 
(if not integrating) discipline-specific approaches 
may reveal opportunities for synergy. 

The opponent process model offers a uniquely 
suitable framework for transdisciplinary 
cross-referencing and integration. This 
neurobiological model aligns with the Research 
Domain Criteria60 framework’s approach to 
characterizing psychopathology and, thereby, 

avoids being trapped by the diagnostic specificity 
that has failed to survive empirical scrutiny. In this 
model, the roles of motivation and reinforcement 
in fundamental learning processes, which were 
first explored in the operant-behavioral tension-
reduction hypothesis, are integrated within a 
pathodevelopmental framework for substance 
misuse. The model also accommodates individual 
differences in neurosusceptibility to AUD within 
brain systems known to be affected by stress, anxiety, 
and depression. To better evaluate how negative 
affect is associated with alcohol misuse, the opponent 
process model expands the scope from a narrowly 
defined subset of individuals with co-occurring 
alcohol and anxiety disorder diagnoses to include 
the wider range of individuals who have advanced 
to the negative affect/withdrawal stage of addiction. 
Finally, the model provides promising and specific 
neurobiological (e.g., corticotropin releasing factor) 
and psychological (e.g., drinking to cope) targets for 
novel interventions. 
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In this review, the effects of stress on alcohol drinking 
are discussed. The interactions between biological 
stress systems and alcohol drinking are examined, 
with a focus on the hypothalamic pituitary adrenal 
axis, corticotropin releasing factor, dynorphin, 
neuropeptide Y, and norepinephrine systems. 
Findings from animal models suggest that these 
biological stress systems may be useful targets for 
medications development for alcohol use disorder 
and co-occurring stress-related disorders in humans. 
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Behavioral Interactions Between 
Stress and Alcohol 
Epidemiological studies of humans suggest that stress 
increases alcohol drinking. For example, findings 
from the 2001–2002 National Epidemiologic Survey 
on Alcohol and Related Conditions show that the 
number of past-year stressors is positively associated 
with prevalence of current drinking, current binge 
drinking, and alcohol use disorder (AUD) diagnosis.1 
However, as with most epidemiological human 
studies, the temporal and causal relationships between 
stress exposure and alcohol drinking are difficult to 
determine. Therefore, studies using animal models 
represent a useful complement for examining 
relationships between stress and alcohol drinking. 
Keyes and colleagues reviewed key epidemiological 
findings that show that stress exposure is associated 
with increased risk for AUD.1

Historically, studies using animal models to test 
the relationship between stress and alcohol drinking 
have focused on stress-induced reinstatement of 

alcohol-seeking as a model of stress-induced 
alcohol relapse in humans. In this procedure, 
animals are trained to self-administer alcohol in 
an operant task, that behavior is then extinguished 
(by omitting alcohol as reinforcement for lever 
pressing), after which exposure to a stressor (e.g., 
footshock) reinstates lever pressing for alcohol (i.e., 
alcohol-seeking).2 In fact, stress has consistently 
been shown to reinstate seeking of a variety of 
drugs, including heroin, cocaine, and nicotine.3

A more limited body of literature shows that stress 
may increase alcohol consumption, but this effect 
depends heavily on a number of factors, including 
the stressor and the alcohol-drinking model used, as 
well as the species, sex, and age of the experimental 
animals.4 Studies that show stress-induced 
escalation of alcohol drinking in rodents, with or 
without prior experience of alcohol drinking, are 
summarized in Table 1.5-11 Stress also can synergize 
with exposure to high doses of alcohol to produce 
faster and more robust escalation of alcohol 
drinking in mice.12 However, it is noteworthy that 
many stress procedures do not produce escalated 
alcohol drinking in rodents, and there is a paucity 
of animal models for studying stress-induced 
escalation of alcohol drinking and related behaviors 
(e.g., anxiety).13,14 

On the other hand, chronic exposure to high 
doses of alcohol (which is an animal model of 
alcohol dependence) increases stress reactivity 
during withdrawal. For example, rats15 and mice16 
exposed to chronic high-dose alcohol, followed 
by restraint stress during withdrawal, show higher 
levels of stress-induced anxiety-like behavior (in 
the elevated plus maze test) and suppression of 
social interaction, respectively, compared to their 
alcohol-naïve counterparts.
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Table 1 Studies of Stress-Induced Escalation of Alcohol Drinking in Rodents

Procedure Developmental Stage 
at Exposure

Stressor Alcohol-Drinking Procedure

Stress → Alcohol Drinking

In Rats Adult Repeated footshocks5 Two-bottle choice drinking

Adolescent Postweaning social isolation6* Two-bottle choice drinking and operant self-administration

In Mice Adult Repeated social defeat7 Two-bottle choice drinking

Adolescent Postweaning social isolation8 Two-bottle choice drinking

Alcohol Drinking → Stress → Alcohol Drinking

In Rats Adult Single exposure to soiled cat litter9† Two-bottle choice drinking

Adult Single exposure to bobcat urine10†‡ Operant self-administration

In Mice Adult Repeated social defeat or forced swim11 Two-bottle choice drinking

*Stress increased alcohol drinking only in male rats. 
†Stress increased alcohol drinking only in rats that were highly stress reactive. 
‡Stress increased responding for quinine-adulterated alcohol (aversion-resistant responding) in rats that were highly stress reactive.

Data from animal models suggest that stress may 
not only trigger relapse to alcohol drinking but also 
increase subsequent alcohol drinking. Animal studies 
also show that exposure to high doses of alcohol 
increases stress reactivity. These studies suggest that 
stress exposure may facilitate development of AUD 
in humans, which may increase the likelihood 
of developing a stress-related disorder, further 
exacerbating AUD. The precise mechanisms through 
which this occurs are unclear, but dysregulation of 
brain stress signaling systems is likely to play a central 
role. Stress and chronic alcohol exposure alter the 
activity of brain stress systems, and dysregulation of 
these systems has demonstrable effects on alcohol 
drinking. The next section summarizes key findings 
from animal studies regarding the interaction between 
alcohol and brain stress systems.

Neurobiological Interactions Between 
Stress and Alcohol
Although alcohol often is consumed to alleviate 
stress,1 alcohol may activate some brain stress 
systems and may be considered a stressor itself.17 
A body of literature shows that dysregulation of 
brain stress systems induced by stress or chronic 
high-dose alcohol exposure contributes to escalation 
of alcohol drinking or to alcohol-seeking relapse. 
This section summarizes key findings from research 

on several brain stress systems that likely mediate 
stress-alcohol interactions.

Hypothalamic pituitary adrenal axis 
One of the main physiological responses to 
stress is activation of the hypothalamic pituitary 
adrenal (HPA) axis. This process begins with 
release of corticotropin releasing factor (CRF) 
from cells in the paraventricular nucleus of the 
hypothalamus, which leads to increased release of 
adrenocorticotropic hormone in the pituitary, which 
stimulates glucocorticoid (cortisol in humans and 
corticosterone in rodents) release in the adrenal gland. 
Therefore, HPA activation is generally considered 
to be “pro-stress,” but the effects of HPA activity 
and corticosterone level on stress-related outcomes 
(e.g., anxiety-related behaviors) may depend on 
several factors. In animals, administration of 
corticosterone systemically or into the brain increases 
alcohol drinking,18 and systemic glucocorticoid 
receptor blockade with mifepristone reduces alcohol 
drinking,19 suggesting that glucocorticoid signaling 
modulates alcohol drinking. In addition, research has 
shown that infusion of mifepristone into the central 
amygdala attenuated stress-induced reinstatement 
of alcohol-seeking,20 suggesting that glucocorticoids 
act on specific brain regions to modulate alcohol 
relapse-like behavior. 
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Interestingly, in a study that used a predator 
odor stress model, a blunted plasma corticosterone 
response in rats following predator odor exposure 
predicted high stress reactivity (avoidance of a 
stress-paired context).21 Also, systemic corticosterone 
treatment before the stress exposure reduced the 
percentage of animals that were highly stress reactive 
(Avoiders) and reduced the magnitude of their stress 
reactivity (avoidance).22 After stress, the Avoiders 
exhibited increased alcohol drinking, as compared 
to the Non-Avoiders,10 which suggests that failure 
to mount a proper HPA response to traumatic stress 
predicts later escalation of alcohol drinking, which is 
similar to the notion that failure to mount a proper 
HPA response to traumatic stress predicts later 
post-traumatic stress disorder pathology23 and poor 
treatment response24,25 in humans.

Studies of rodents have demonstrated that acute 
alcohol exposure (experimenter-administered or 
self-administered) stimulates corticosterone release, 
mimicking a stressor.26,27 In one study that used 
a model of chronic, high-dose alcohol exposure, 
alcohol-dependent rats, when compared with 
control rats, showed lower basal corticosterone 
levels during withdrawal and smaller increases in 
corticosterone following experimenter-administered 
or self-administered alcohol.27 However, this effect 
may depend on factors such as the rodent species28 
and whether total or free amounts of glucocorticoids 
were measured.29 This response is akin to the blunted 
corticosterone response shown in Avoider rats 
following exposure to traumatic stress.

In addition, a high basal corticosterone level in 
rats has been shown to protect against stress-induced 
and corticosterone injection–induced exacerbation 
of anxiety-like behavior.30 Therefore, a blunted 
corticosterone response to alcohol or stress may 
be a common mechanism through which chronic, 
high-dose alcohol or traumatic stress increases alcohol 
drinking and stress-related disorders. However, 
Perusini and colleagues found that inhibition 
of corticosterone synthesis before stress blocked 
stress-enhanced fear conditioning.31 

Studies of rats also have shown that glucocorticoid 
receptor levels in the brain were elevated following 
chronic alcohol exposure, and that mifepristone 
blockade of glucocorticoid receptors in these rats, 
systemically or within the central amygdala, reduced 
escalation of alcohol drinking.32 Collectively, 
these findings suggest that HPA function and 

glucocorticoid receptor signaling in the brain, perhaps 
in specific brain regions, are important targets for 
medications development for AUD and co-occurring 
stress-related disorders.

CRF system 
Aside from being a critical component of the 
neuroendocrine stress response, CRF signaling 
in extrahypothalamic brain regions is also a 
critical mediator of stress-alcohol interactions. 
For example, intraventricular infusions of a CRF 
receptor antagonist have been shown to attenuate 
stress-induced reinstatement of alcohol-seeking in 
rats,33 and systemic blockade of CRF1 receptors 
has produced similar effects.34 Systemic CRF1 
receptor blockade also has been shown to reduce 
escalated alcohol drinking after exposure to stress 
induced by predator odor (in rats)35 or by social 
defeat (in mice).36 In studies of alcohol-dependent 
animals, intraventricular infusions of the CRF 
receptor antagonist D-Phe-CRF(12-41) reduced 
escalated alcohol drinking for both rats37 and mice38 
during withdrawal. This effect is mediated, at least 
in part, by the central amygdala, as infusion of 
D-Phe-CRF(12-41) into the central amygdala also 
has been shown to reduce escalated alcohol drinking 
in alcohol-dependent rats during withdrawal.39 CRF 
effects on escalated alcohol drinking appear to be 
mediated largely by the CRF1 receptor. For example, 
researchers have reported that systemic CRF1 receptor 
blockade reduced escalated alcohol drinking in 
mice40 and rats41 after chronic exposure to high doses 
of alcohol.

Collectively, these findings suggest that neural 
processes mediated by CRF–CRF1 receptor signaling 
play an important role in escalation of alcohol 
drinking, and in alcohol-seeking relapse, induced by 
stress or by chronic, high-dose alcohol exposure. For 
more detailed discussions of this topic, please refer 
to reviews by Phillips and colleagues,42 Spierling and 
Zorrilla,43 and Pomrenze and colleagues.44 

Dynorphin system
Stress generally increases brain dynorphin levels,45 
and dynorphin signaling via kappa-opioid receptors 
(KORs) mediates stress effects on behavior. For 
example, chronic stress (repeated forced-swim 
or repeated footshock stress) has been shown to 



30 | Alcohol Research: Current  Reviews  | Vol 40 No 1 | 2019

FOCUS ON

produce dysphoria-like behaviors in mice that can 
be attenuated by systemic KOR blockade or by gene 
deletion.46 In one study, systemic administration of 
KOR antagonists reduced stress-induced escalation 
of alcohol drinking and alcohol-induced place 
preference in mice.47 In another study, systemic KOR 
blockade attenuated reinstatement of alcohol-seeking 
in rats, which had been induced by yohimbine (an 
alpha2-adrenergic receptor antagonist often used as a 
pharmacological stressor).48

These results are complemented by findings that 
dynorphin-KOR signaling in the brain is enhanced 
by chronic, high-dose alcohol exposure. For example, 
alcohol-dependent rats, relative to nondependent 
controls, have been shown to exhibit higher 
dynorphin levels and increased KOR function in the 
amygdala during withdrawal.49 In the same study, 
KOR blockers, administered systemically or directly 
into the central amygdala, reduced escalated drinking 
in alcohol-dependent rats during withdrawal. Reviews 
by Anderson and Becker50 and Karkhanis and 
colleagues51 provide further discussion on the role of 
this system in stress-alcohol interactions.

Neuropeptide Y system
In contrast to the CRF and dynorphin systems, 
the neuropeptide Y system is generally thought to 
produce anti-stress effects. For example, following 
predator odor exposure, rats that exhibited high stress 
reactivity had lower neuropeptide Y levels in the 
brain, relative to rats that had lower stress reactivity.52 
In the same study, an infusion of neuropeptide Y into 
the brain an hour after stress exposure reduced the 
number of rats that subsequently exhibited high stress 
reactivity. In another study, neuropeptide Y infusion 
into the brain, followed by yohimbine-induced stress, 
attenuated reinstatement of alcohol-seeking.53 

Compared to alcohol-naïve controls, alcohol-
dependent rats have been shown to exhibit lower 
neuropeptide Y expression in several brain areas 
associated with negative affect and motivation, 
including amygdalar, cortical, and hypothalamic 
subregions.54 These results suggest that chronic, 
alcohol-induced neuropeptide Y deficits in the brain 
may contribute to escalation of alcohol drinking and 
to negative affect during withdrawal. In other studies, 
an intracerebroventricular infusion of neuropeptide Y 
into the whole brain55 or specifically into the central 
amygdala56 reduced escalation of alcohol drinking in 

alcohol-dependent rats, suggesting that modulation 
of neuropeptide Y signaling in the brain may have 
therapeutic value in the treatment of AUD. 

Both neuropeptide Y receptor subtypes (Y1 and 
Y2)  have demonstrated roles in regulating alcohol 
drinking in rodents. For instance, intraventricular 
infusion of a Y1 receptor agonist or a Y2 receptor 
antagonist has been shown to reduce alcohol 
drinking in mice.57 In a study of rats, the ability of 
a Y2 receptor antagonist (via intracerebroventricular 
administration) to reduce alcohol drinking may have 
been potentiated in animals that were chronically 
exposed to high-dose alcohol.58 However, Kallupi 
and colleagues found that a Y2 receptor antagonist 
(administered systemically or into the central 
amygdala) attenuated only anxiety-like behavior, but 
not alcohol drinking, in rats chronically exposed to 
high-dose alcohol.59 

Researchers have reported that Y1 and Y2 receptors 
regulate alcohol drinking in a brain region–specific 
manner. For example, research has demonstrated that 
Y1 receptor activation or Y2 receptor blockade in the 
medial prefrontal cortex reduced alcohol drinking 
in mice,60 whereas Y1 receptor activation in the 
paraventricular nucleus increased alcohol drinking in 
rats.61 Further discussions of this topic can be found 
in reviews by Robinson and Thiele62 and Thorsell 
and Mathé.63 

Norepinephrine system
The locus coeruleus is densely packed with 
noradrenergic neurons that project to specific brain 
nuclei in the amygdala, prefrontal cortex, and 
hippocampus and that are important in the regulation 
of emotion and motivation.64 Stress engages some 
of these projections. For example, in a study of rats, 
immobilization stress increased norepinephrine release 
in the central amygdala.65 In a different study of the 
central amygdala, alpha1-adrenergic receptor blockade 
with prazosin reduced stress-induced augmentation 
of anxiety-like behavior.66 Research has also 
demonstrated that prazosin blocked stress-induced 
reinstatement of alcohol-seeking in rats.67 In a study 
of rats chronically exposed to high-dose alcohol, 
administration of prazosin68 or the beta-adrenergic 
receptor blocker propranolol69 blocked escalation of 
alcohol drinking during alcohol withdrawal.

Stress and chronic alcohol exposure also increase 
the activity of the sympathetic nervous system 
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(a subdivision of the autonomic nervous system, 
which mediates the flight-or-fight response) and 
thereby affect the function of many organ systems, in 
part through increased noradrenergic signaling. For 
example, psychosocial stress in mice has been shown 
to increase blood pressure via an alpha1-adrenergic 
receptor–dependent mechanism.70 

During withdrawal from chronic, high-dose 
alcohol exposure, increases in sympathetic activity 
contribute to aversive physiological symptoms, 
such as increased blood pressure, heart rate, and 
sweating, which are thought to contribute to relapse 
in abstinent individuals.71 In studies of rats, blockade 
of alpha1- and beta-adrenergic receptors72,73 and 
activation of alpha2-adrenergic autoreceptors73 
reduced alcohol withdrawal symptoms such as 
convulsions, tremors, and locomotor hyperactivity. 
In another study of rats, blockade of norepinephrine 
signaling during withdrawal attenuated alcohol 
drinking.68 See the review by Vazey and colleagues74 
for further discussion of this topic.

Conclusion and Future Directions
Brain stress systems mediate the effects of stress on 
alcohol drinking and the effects of chronic alcohol 
exposure on subsequent alcohol drinking and stress 
reactivity. Therefore, brain stress systems are useful 
targets for the development of medications for 
AUD and for co-occurring stress-related disorders. 
More specifically, glucocorticoid, CRF, dynorphin, 
neuropeptide Y, and norepinephrine systems may 
be useful targets for modulating stress-alcohol 
interactions. Several pharmacological agents that 
target these systems are promising candidates for 
the treatment of AUD and co-occurring mental 
health conditions in humans.75 In addition, 
emerging evidence has shown that several other 
brain stress signaling systems, such as oxytocin,76 
nociceptin,77,78 and neuropeptide S,79 also contribute 
to stress-alcohol interactions, suggesting they 
also may be promising therapeutic targets. To 
guide medications development for AUD and 
co-occurring stress-related disorders, future studies 
should elucidate the mechanisms through which 
stress-related neuropeptide and neurotransmitter 
systems affect alcohol- and stress-related behaviors, 
including how these systems interact or modulate 

glutamate and gamma-aminobutyric acid (GABA) 
neurotransmission in specific circuits.80,81 
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Alcohol use disorder (AUD) frequently co-occurs with other psychiatric 
disorders, including personality disorders, which are pervasive, persistent, 
and impairing. Personality disorders are associated with myriad serious 
outcomes, have a high degree of co-occurrence with substance use 
disorders, including AUD, and incur significant health care costs. This 
literature review focuses on co-occurring AUD and personality disorders 
characterized by impulsivity and affective dysregulation, specifically 
antisocial personality disorders and borderline personality disorders. 
Prevalence rates, potential explanations and causal models of 
co-occurrence, prognoses, and the status of existing treatment research 
are summarized. Several important future research considerations are 
relevant to these complex, co-occurring conditions. Research assessing 
mechanisms responsible for co-occurring AUD and antisocial personality 
disorder or borderline personality disorder will further delineate the 
underlying developmental processes and improve understanding of 
onset and courses. In addition, increased focus on the efficacy and 
effectiveness of treatments targeting underlying traits or common factors 
in these disorders will inform future prevention and treatment efforts, as 
interventions targeting these co-occurring conditions have relatively 
little empirical support.

KEY WORDS: alcohol use disorder; antisocial personality disorder; 
borderline personality disorder; comorbidity

Introduction
The quest to understand the etiology, course, and treatment of alcohol 
use disorder (AUD) has given rise to an extensive body of work on 
identifying factors that contribute to these phenomena. Many of these 
factors, such as temperament and personality traits, are common to 
multiple psychiatric conditions, and some, such as variants of alcohol 
metabolizing genes, are specific to AUD. This review describes the 
co-occurrence of AUD with antisocial personality disorder (ASPD) and 
borderline personality disorder (BPD). The prevalence and effects of 
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these personality disorders, their co-occurrence with 
AUD through the lens of several current models, 
and the treatment and overall implications of these 
complex co-occurrences are discussed.

The conceptualization and diagnostic criteria for 
AUD has evolved over the years and through editions 
of the Diagnostic and Statistical Manual of Mental 
Disorders (DSM). For example, in the text revision 
of the fourth edition of the DSM (DSM-IV-TR) 
the conceptualization included alcohol abuse 
and dependence, which were categories that 
comprised two different symptom sets and required 
a number of criteria for diagnosis.1 More recent 
conceptualizations of AUD are seen in the fifth 
edition of the DSM (DSM-5), which describes AUD 
as a single disorder with 11 criteria and includes a 
severity gradient designated by the number of criteria 
met (e.g., two to three symptoms constitute mild 
AUD).2 Although this conceptualization inherently 
is still categorical, the changes are consistent with 
a transition toward dimensional approaches (e.g., 
severity can be graded across one set of symptoms).3 
Additional work needs to be done to capture a fully 
dimensional diagnosis for AUD.

Other diagnostic systems, such as the 
11th revision of the International Classification 
of Diseases (ICD-11), have implemented new 
conceptualizations of AUD that differ from the 
alcohol abuse and dependence categories and that 
attempt to capture potential features of severity (e.g., 
harmful use diagnosis and recurrent problems).4 
Note that many of the studies reported in this 
review focus on previous DSM conceptualizations 
of AUD, such as the categories of alcohol abuse 
and dependence from the DSM-IV-TR. In 
addition, much of the work described here 
conceptualizes AUD as a categorical diagnosis, 
either present or absent, although support for a 
categorical AUD taxonomy is declining.1 Differing 
AUD conceptualizations may affect the general 
consensus of research findings.

Personality disorder diagnoses and, more 
generally, psychopathology are migrating toward 
a dimensional classification system. For example, 
the ICD-11 includes a dimensional approach to 
personality disorder diagnosis.4 For classifying 
personality disorders, there has been a call for and 
transition to dimensional approaches, and a number 
of the proposed models largely align with robust 
and well-validated models of personality.5-8 The 

DSM-IV-TR personality disorder categories were 
retained in the DSM-5, but the DSM-5 (Section III: 
Emerging Measures and Models) proposes a new 
model that integrates dimensional aspects (e.g., 
dimensional personality traits) into a more 
traditional categorical classification model.2 This 
hybrid categorical-dimensional model, the alternative 
DSM-5 model for personality disorders, is described 
in more detail in the following section.

Personality Disorders
Although the long-standing research aimed at 
identifying an “alcoholic personality”9 has not been 
particularly fruitful, these efforts have nevertheless 
identified some personality traits, or constellations 
thereof, that are associated with increased risk for 
alcohol use and misuse. ASPD and BPD, both 
characterized by impulsivity, negative emotionality, 
and antagonism, are two such constellations. 
This review focuses on ASPD and BPD; however, 
personality disorders in general are the focus of some 
research presented and are noted throughout.

ASPD is characterized by behavior patterns that 
show a lack of regard for and violation of the rights 
of others, deceit, manipulation, and impulsivity 
that have occurred since age 15, in addition to 
evidence of conduct disorder before age 15.2 
BPD is conceptualized as a disorder of emotion 
dysregulation, impulsivity, suicidality, identity 
disturbance, and difficulties in interpersonal 
relationships. Although the DSM-5 classifies 
personality disorders categorically, the DSM-5 
alternative, hybrid dimensional-categorical 
model of personality disorder describes these 
disorders in terms of broad personality domains 
(negative affectivity, detachment, antagonism, 
disinhibition, and psychoticism) and facets that are 
largely consistent with popular models of general 
personality, namely the five-factor model (see the 
section Trait Explanations for a detailed explanation 
of this model).5 Individual personality disorders 
such as BPD are then characterized by specific 
traits, resulting in a hybrid model that describes the 
disorders in terms of both dimensional trait features 
(e.g., disinhibition) and categories (e.g., BPD).

Within the alternative DSM-5 model for 
personality disorders, ASPD and BPD are 
characterized by high levels of disinhibition, 
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with BPD additionally associated with high levels 
of negative affectivity, and ASPD additionally 
associated with high levels of antagonism. The 
ICD-11 conceptualizes personality disorders 
in a manner similar to the DSM-5 alternative 
model, such that dimensional traits (e.g., negative 
affectivity and disinhibition) are included in the 
diagnosis.4 Further, in the ICD-11, these traits 
accompany a general diagnosis for mild, moderate, 
or severe personality disorder.

Prevalence
Epidemiological, community, and clinical 
psychiatric samples across all 10 categorical 
personality disorders have yielded prevalences 
ranging from 9% to 21% in community 
(nonclinical) samples10 to approximately 31% 
in psychiatric outpatient samples,11 with many 
individuals receiving diagnoses of more than one 
personality disorder. Across epidemiological studies, 
community prevalences for ASPD and BPD, 
individually, range from 1% to 4% and 1% to 6%, 
respectively.10

ASPD and BPD manifest in a broad array of 
maladaptive behaviors, including suicide, self-
harm, aggression, criminal behavior, and substance 
misuse. Moreover, ASPD and BPD are associated 
with profound economic costs.12-15 ASPD is 
associated with criminal offenses, with ASPD 
prevalence as large as 60% in prison populations,12 
and BPD is associated with higher suicide rates 
than those among the general population.13 Both 
conditions are associated with higher rates of 
chronic illness, sleep disturbances, and health 
care utilization when compared to rates among 
individuals with no diagnosis of personality 
disorder.14,15 Evidence shows that ASPD and BPD 
are related, and that they are serious psychiatric 
disorders associated with significant consequences, 
including consequences undergirded by poor 
emotional and behavioral control (e.g., excessive 
alcohol use), making the disorders likely to co-
occur with AUD.

Diagnosis limitations and considerations
Because the literature on co-occurrence is largely 
based on categorical diagnoses, the limitations and 
biases of the current diagnosis classification system 

for personality disorders should be considered. 
A few well-documented limitations include lack 
of coverage of an individual’s presenting concerns 
within the existing personality disorders, an 
arbitrary number of symptoms required for a 
diagnosis, large variation of presentation and 
symptoms within each personality disorder, 
and high co-occurrence of personality disorder 
categories.7 Although substantial evidence 
supports dimensional as opposed to categorical 
conceptualizations of personality disorders, such as 
the five-factor model and the DSM-5 alternative 
model for personality disorders,6 the current 
exploration of co-occurrence inherently relies on 
categorical diagnoses.16

Consequently, some apparent co-occurrence may 
be misleading because of overlapping features and 
aspects of diagnostic bias. Moreover, subthreshold 
levels of alcohol or personality pathology, such 
as binge drinking and impulsivity, which are 
not diagnostic categories, may co-occur before 
co-occurring alcohol and personality disorders 
can be detected. Thus, an association between 
personality disorders and AUD may manifest 
before formal diagnoses of either condition and 
may occur at varying levels of pathology. These 
factors should be considered when examining the 
conceptualization and diagnosis of co-occurring 
AUD and personality disorders.

Epidemiology of Co-Occurring AUD 
and Personality Disorders
Data from large epidemiological studies of 
psychopathology highlight the intertwined 
nature of AUD and personality disorders. In the 
National Epidemiologic Survey on Alcohol and 
Related Conditions (NESARC), which was a large, 
population-based study, 42% of participants who 
met the diagnostic criteria for any personality 
disorder also met the criteria for DSM-IV alcohol 
dependence.10 Diagnostic co-occurrence tended 
to be most pronounced for Cluster B personality 
disorders, particularly ASPD and BPD, which 
are characterized by disinhibited and antagonistic 
forms of externalizing traits and behaviors. Recent 
reviews have indicated that of those individuals 
who met diagnostic criteria for BPD, 46% to 49% 
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also met diagnostic criteria for current AUD, and 
59% met diagnostic criteria for lifetime AUD.17 
The prevalence of AUD among those diagnosed 
with ASPD was about 68%.18 Among the general 
population or clinical samples of individuals 
with a current diagnosis of AUD or alcohol 
dependence, the prevalence of a BPD diagnosis was 
approximately 12% to 17%.17 Among individuals 
with an AUD diagnosis, especially clinical samples, 
ASPD diagnoses were slightly more prevalent than 
BPD diagnoses, ranging from 19% to 22%.18 
Overall, AUD and ASPD and BPD overlap to a 
high degree.

Nevertheless, it is important to consider 
co-occurrence estimates in the context of their 
sampling limitations and interpretive challenges. 
For instance, many studies that establish 
populationwide estimates are cross-sectional, which 
precludes investigating the temporal relations 
among onset of AUD and personality disorders. 
Moreover, epidemiological data tend to rely on 
retrospective self-reports and lifetime diagnoses, 
which may be influenced by an individual’s current 
emotional state (e.g., momentary affect) and 
general personality traits (e.g., level of negative 
emotionality).

In addition, when assessing for AUD, 
interviewers ask about the various consequences 
of alcohol use. In practice, establishing alcohol 
as a cause or contributor to a criterion (e.g., 
hazardous use) can be extremely challenging, 
but the assumption that alcohol played a causal 
or consequential role is often the default.19 For 
example, if an individual routinely drinks while 
driving, is this behavior best understood as 
caused by AUD or by a more general pattern 
of rule-breaking and risky behavior? Therefore, 
some ostensible co-occurrence could be due to 
imprecision in the diagnostic criteria and how 
those criteria are assessed.

Explanations and Models of 
Co-Occurrence
Relevant to developing effective treatment and 
prevention are the mechanisms responsible for 
co-occurring AUD and personality disorders, 
that is, how or why personality disorders relate to 

AUDs. Explanations or models of co-occurring 
AUD and ASPD or BPD include common third-
variable (e.g., trait) explanations and causal (e.g., 
AUD leads to personality disorder or personality 
disorder leads to AUD) explanations.

Trait explanations
Meta-analytic research suggests that personality 
disorders can be conceptualized as combinations, 
or even configurations, of extreme variants of 
general personality traits, which often are based 
on or correspond with the five-factor model.8 
The five-factor model encompasses the broad 
personality domains of neuroticism, extraversion, 
openness to experience, agreeableness, and 
conscientiousness, each of which includes narrower 
traits, termed “facets.” Five-factor model domains 
and facets are dimensional, such that variability in 
personality lies on a continuum, with each pole 
reflecting an extreme of a basic trait. For simplicity, 
the two poles are described as high and low. For 
example, social cooperativeness and affiliation 
reflect high agreeableness, which is the opposite 
pole of antagonism. ASPD and BPD reflect low 
levels of agreeableness and conscientiousness 
and high levels of antagonism and impulsivity, 
respectively. ASPD and BPD have key associations 
with neuroticism and extraversion, although 
the personality trait associations are different for 
each disorder. BPD is characterized by high levels 
of neuroticism, whereas ASPD is not robustly 
associated with neuroticism but is characterized by 
high levels of two of neuroticism’s facets: anger and 
impulsiveness. ASPD is characterized by high levels 
of the excitement-seeking facet of extraversion, 
whereas BPD is characterized by low levels of 
the warmth and positive emotionality facets 
of extraversion.

From a trait perspective, BPD and ASPD tend 
to relate similarly to AUD. This similarity can be 
explained by their overlapping profiles of general 
personality traits, particularly antagonism and 
impulsivity (disinhibition).8 Although AUD 
often is conceptualized as an episodic condition 
rather than a chronic (trait-like) condition, it 
is increasingly apparent that AUD is related to 
several personality traits, and that these traits are 
similar to the traits that undergird ASPD, BPD, 
and other psychopathology in general. Trull 
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and Sher first established that alcohol abuse and 
dependence were characterized by high levels of 
neuroticism and low levels of agreeableness and 
conscientiousness.20 Even with no diagnosis of 
AUD, features or patterns of alcohol use (e.g., 
ever using alcohol, quantity of alcohol use, and 
problematic use of alcohol) have been characterized 
by the same general personality traits (e.g., low 
conscientiousness).21

Of note, typologies for AUD have shown similar 
patterns of personality dimensions. Cloninger 
conceptualized two subtypes of AUD.22 Type I 
had later onset (after age 25) and was associated 
with more anxious rather than impulsive features. 
Type II was more common in men and represented 
individuals who had early onset of alcohol use 
and frequent aggressive behaviors or arrests. 
Cloninger examined Type II AUD22 and ASPD23 
separately and posited that they both had high 
novelty-seeking, low harm avoidance, and low 
reward dependence. This literature converges 
evidence that AUD on one hand and BPD and 
ASPD on the other have comparable relationships 
with general personality traits. Personality traits 
associated with aggressive, impulsive, and neurotic 
tendencies coalesce into the trait complexes of 
ASPD and BPD. These same trait complexes may 
contribute to a broad swath of externalizing forms 
of psychopathology, including alcohol and other 
substance misuse, risky sex, and other antisocial 
behavior.24,25

Developmental explanations
Adolescence and emerging adulthood are crucial 
developmental periods for understanding the 
sources and trajectory of AUD. In addition 
to being a period of heightened alcohol use,26 
adolescence tends to be associated with increased 
independence and acquisition of adult roles, 
exploration, and reward-seeking, as well as 
heightened levels of impulsivity, sensation-seeking, 
and, to a lesser extent, neuroticism.27 Declines 
in alcohol use and reductions in personality 
trait levels across development have been called 
“maturing out”28 and the “maturity principle,”29 
respectively. For example, late adolescence and 
emerging adulthood are associated with heightened 
prevalence of alcohol use and associated problems, 
the risk for which tends to decline with age. 

Although personality traits are believed to reflect a 
person’s stable, internal disposition,30 the transition 
from emerging to young adulthood is associated 
with normative changes in personality that reflect 
development toward psychological maturity, such 
as increases in emotional stability, self-control, 
and affiliation, and a shift to adult roles, such as 
committed relationships and parenthood.27

Researchers have empirically linked these 
developmental changes in personality and alcohol 
use.31-33 Specifically, changes in impulsivity, 
neuroticism, and problematic alcohol use tend to 
correlate. Across adolescence and early adulthood, 
individuals with steeper declines in impulsivity 
and neuroticism demonstrated steeper declines 
in problematic alcohol use.33 Individuals with a 
less substantial decline (or even an increase) in 
impulsivity and neuroticism had either increases, 
or smaller decreases, in problematic alcohol use. 
In the same vein, increases in risk-taking behavior 
across development are associated with increases 
in alcohol use among adolescents.34,35 Still, 
there are individual differences in these general 
developmental trends, and some research suggests 
that personality may moderate AUD trajectories 
such that individuals who exhibit more impulsivity 
and neuroticism are more likely to experience 
more severe or chronic problems with alcohol. 
Relatedly, other research suggests variability in the 
developmental course of personality and alcohol 
use. Some individuals do not exhibit the maturity 
principle or mature out of alcohol use and instead 
exhibit chronic and stable alcohol, emotional, and 
behavioral control issues.36,37

Causal models
At least four major co-occurrence models, each of 
which contains different assumptions, explain how 
AUD relates to ASPD and BPD: the predisposition 
(or vulnerability) model, the complication (or scar) 
model, the exacerbation model, and the spectrum 
model.38 The predisposition model purports that 
existing personality disorder elicits environmental 
responses, such as interpersonal or occupational 
problems, that provoke the onset of AUD. The 
temporal relationship between AUD and ASPD 
or BPD is reversed in the complication model, 
whereby AUD “scars” an individual’s personality. 
For instance, neuroadaptation due to excessive 
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alcohol consumption across time might result in 
increased impulsivity or negative emotionality. The 
exacerbation model purports that ASPD and BPD 
add to or modify the manifestation, course, or 
expression of AUD, resulting in a distinctive AUD 
symptom profile. For instance, the presence of ASPD 
or BPD might increase the longevity of AUD or the 
extent of impairment. The spectrum model posits 
that the two disorders share common etiology.

Unfortunately, there is a relative paucity of 
empirical data for comparing these causal models. 
Existing data tend to support the predisposition 
model, in which the personality traits that undergird 
ASPD or BPD, particularly impulsivity, novelty-
seeking, and neuroticism, tend to predict later 
alcohol problems, including AUD diagnosis39 
and onset.40 Tracing the prospective, longitudinal 
relationships between impulsivity, neuroticism, 
and AUD across adolescence, Elkins and colleagues 
demonstrated that, after accounting for preexisting 
AUD, impulsivity and negative emotionality 
uniquely predicted new onset of AUD at age 20 
after a baseline at age 17.40

Still other research suggests that personality 
may contribute to AUD by means of “niche-
picking,” whereby those with higher levels of certain 
personality traits select into high-risk environments 
for AUD. Park and colleagues found that 
undergraduates who scored highly on extraversion, 
despite not drinking heavily before college, were 
more likely to enter into the Greek system and thus 
were at increased risk for alcohol problems later in 
college.41 Novelty-seeking (a facet of extraversion) 
also has been shown to have a proximal association 
with alcohol use, such that enhancement motives for 
drinking (to “get high” or enhance positive affect) 
were associated with sensation-seeking.42 Together, 
these findings suggest that traits associated with 
ASPD and BPD, namely impulsivity and negative 
emotionality, appear to reflect broad liability for 
precocious alcohol use and AUD. Other traits 
associated with ASPD, namely novelty-seeking, 
tend to be associated with AUD both directly and 
indirectly by influencing selection into high-risk 
environments and motives for drinking.

The exacerbation model has some limited support, 
in that individuals with higher levels of outgoingness, 
impulsivity, aggression, and antisociality have been 
shown to be more likely to experience reinforcing, 
stress-dampening effects of alcohol.43 The 

complication model also has some limited support, 
as demonstrated by research in which chronic, 
heavy-drinking adolescents exhibited short-term 
(1 year) increases in impulsive behavior.35 Research 
also has implicated alcohol use as a predictor of 
aggressive and violent behavior.24

Of note, the temporal relatedness of alcohol 
use to changes in personality is relevant, such that 
“proximal, but not necessarily distal, alcohol use 
influences subsequent changes in personality.”44(p363) 
Barnes wrote about the directionality of these 
relationships, noting that neuroticism tended to 
increase from “prealcoholic” to “clinical alcoholism,” 
suggesting that such a change in personality may be a 
result of heavy or chronic drinking.45

The increase in neuroticism as alcohol use 
progresses aligns with neurobiological models of 
addiction, such as the allostatic model. This model 
posits that as addiction and compulsion for a 
substance progresses, negative affect increases in 
the absence of the substance, thereby contributing 
to substance use as negative reinforcement and 
becoming a continuing cyclical process.46 The result 
is progressive allostatic changes of less positive 
and more negative mood. The persistence and 
reversibility of such presumed allostatic effects in the 
absence of continued heavy drinking is unclear.45 
Together, these findings highlight the intertwined, 
bidirectional connections between AUD and 
personality disorders, which likely cannot be 
described by one causal model.

The predisposition, complication, and 
exacerbation models presume independent etiology 
and onset of AUD and personality disorders. The 
spectrum model, in contrast, contains two major 
assumptions: Personality disorders and AUD are 
not distinct and rise, at least in part, from a set 
of common etiological factors. In addition, each 
disorder exists on a continuum or comprises multiple 
components along a continuum, ranging from 
subclinical traits to full-blown psychopathology. 
This model has received considerable support and 
also has historical roots. Cloninger first proposed 
that personality mediated genetic risk for AUD,23 a 
theory that Slutske and colleagues later instantiated 
empirically.47 Using a multivariate behavioral genetic 
twin design, these researchers found that the genetic 
variance associated with the broad trait of behavioral 
undercontrol, which included impulsivity, novelty-
seeking, and aggression, accounted for 40% of 
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the genetic variance in alcohol dependence. These 
findings highlight the notion that the overlap of 
impulsivity and AUD originates from shared genetic 
mechanisms. Other work has demonstrated the same 
for AUD and BPD.48 This shared genetic mechanism 
appears to give rise to externalizing behavior and 
psychopathology generally,25 including AUD, other 
substance use disorder (SUD), conduct disorder, and 
antisocial behavior, rather than to impulsivity and 
AUD specifically.

These findings align with burgeoning evidence 
that internalizing and externalizing are two broad, 
heritable spectra of psychopathology. Internalizing 
is characterized by elevated negative emotionality, 
and externalizing is characterized by behavioral 
undercontrol and novelty-seeking. These two spectra 
are responsible for well-documented co-occurrence of 
psychiatric conditions that share phenomenological 
similarities.49,50

Contemporary taxonomies organize 
psychopathology dimensionally and hierarchically, 
with signs and symptoms of psychiatric conditions 
at the bottom of the hierarchy and externalizing 
and internalizing toward the top.51 Much research 
places AUD, ASPD, and BPD squarely within 
externalizing. Externalizing can be broken 
down into disinhibited and antagonistic forms. 
Disinhibited externalizing comprises all substance-
related disorders, whereas antagonistic externalizing 
comprises BPD as well as narcissistic, histrionic, 
and paranoid personality disorders. Notably, 
an antisocial behavior subfactor is believed to 
contribute to both the disinhibited and antagonistic 
externalizing subspectra and includes ASPD, conduct 
disorder, oppositional defiant disorder, attention 
deficit hyperactivity disorder, and intermittent 
explosive disorder. Some research suggests that BPD 
contributes to both externalizing and internalizing 
spectra,52 although this possibility warrants more 
research attention.

Tully and Iacono proposed a hierarchical common 
liabilities model, which suggests that disorders 
(e.g., SUD and ASPD) that load onto the same 
psychopathology spectrum (e.g., externalizing) 
share common etiologic mechanisms.50 As noted 
previously, a significant amount of evidence 
demonstrates that genes influence the covariation 
among disorders within externalizing and 
internalizing spectra, likely because of the common 
neurobiological mechanisms within each spectrum. 

These researchers offered that neurobiological 
mechanisms responsible for behavioral control and 
negative emotionality give rise to externalizing and 
internalizing, respectively, and likely are responsible 
for the co-occurrence among AUD, ASPD, and 
BPD. Specific genetic and other neurobiological 
mechanisms responsible for the development of 
AUD, ASPD, and BPD remain elusive. Further 
research is needed to identify more specific 
neurobiological mechanisms and biologically based 
endophenotypes implicated in the covariation among 
AUD, ASPD, and BPD, as well as those that are 
unique to each condition.53

Closely aligned to the spectrum perspective is the 
notion that AUD is heterogeneous and has two or 
more subtypes, each one associated with a different 
spectrum.54,55 A number of these subtypes, such as 
Knight’s “essential” type,54 Babor’s Type B,55 and 
Cloninger’s Type II,22 are characterized by early onset 
and antisocial features. Thus, a relevant consideration 
is the possibility that the apparent co-occurrence 
between AUD and ASPD, for example, could be 
viewed as a subtype of AUD associated with the 
externalizing spectrum. Other subtypes, such as 
Knight’s “reactive alcoholism,” Babor’s Type A, and 
Cloninger’s Type I, are associated more with the 
internalizing spectrum. The subtyping literature 
highlights that the phenomenon of co-occurrence 
need not be viewed as the overlap of two relatively 
homogeneous conditions but could represent 
a single, relatively homogeneous, subtype of a 
heterogeneous condition.

Prognosis and Course
The course of AUD has much variation, with some 
cases limited to a specific period of time, others 
showing a relapsing and remitting pattern, and still 
others showing a persistent, chronic pattern.56 Given 
the chronic nature of personality disorders, it seems 
likely that the presence of a co-occurring personality 
disorder would be associated with a more pernicious 
course of AUD. Relatively little research has used 
community-based samples to examine the course of 
AUD and personality disorders. However, existing 
data suggest co-occurring personality disorders augur 
poor prognoses. For example, in a general population 
sample, ASPD and BPD were significantly associated 
with persistence of alcohol dependence.57
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Few in-depth investigations focus on the course 
of co-occurring AUD and ASPD. One study 
investigated the prevalence and course of SUD, 
including AUD, in a treatment-seeking sample that 
included a small number (n = 54) of individuals 
diagnosed with ASPD and a comparison sample 
(n = 552) of individuals with no ASPD diagnosis.58 
The investigators found that individuals diagnosed 
with ASPD started drinking alcohol at younger 
ages. However, AUD diagnosis and indicators of 
course (i.e., years of alcohol use, days of alcohol 
use in the past year, and days of abstinence) were 
not significantly different between the ASPD and 
non-ASPD groups.

A prospective, 10-year study focused on the course 
of BPD in a clinical sample and demonstrated a 
few major themes relevant to the course of SUD, 
including alcohol abuse and dependence.59 The 
study included two groups of participants: those 
diagnosed with BPD and those diagnosed with 
another personality disorder. First, diagnoses of 
alcohol abuse and dependence were more common 
among participants who were diagnosed with BPD 
when compared with participants diagnosed with 
another personality disorder. Second, the prevalence 
of alcohol disorders similarly decreased over time for 
both groups, but it remained more common among 
those diagnosed with BPD.

The course of alcohol and substance disorders was 
examined more closely within the BPD group. The 
findings indicated that a vast majority (about 90%) 
of participants diagnosed with BPD had a remission 
of alcohol abuse or dependence by the 10-year 
follow-up.59 Further, participants with BPD were 
more likely to experience remission than recurrences 
of use, and individuals who had BPD but no alcohol 
diagnosis at baseline were unlikely to develop 
an alcohol-related diagnosis during the study. 
Although this was not a treatment-specific study, the 
participants were recruited from inpatient samples 
and were in treatment for most of the study period.

In a review of treatment outcomes for individuals 
with co-occurring AUD and ASPD, Newton-Howes 
and colleagues concluded that alcohol outcomes and 
psychosocial functioning improved for those who 
stayed in treatment, although attrition was high.60 
The prognosis of co-occurring AUD and BPD is 
complex and difficult to disentangle given the varied 
pathways of each disorder. Intensive longitudinal 
studies are critical to assess variations in course and 

prognosis and can potentially provide indicators of 
co-occurrence and severity. Additional research in 
this area is needed.

Treatment
Clinical approaches to and research on treatment 
for personality disorders and SUD (including AUD) 
have often been tackled from a silo approach, such 
that one condition (e.g., addiction) is addressed 
separately from other psychological symptoms and 
disorders. Addressing personality disorders and SUD 
independently may be necessary in the clinical realm 
because of active substance use or threats of relapse 
thwarting treatment progress. Also, this approach 
may be necessary for research trials to maximize 
internal validity.

Depending on the severity of AUD, the 
detoxification period may first be necessary for the 
most accurate assessment of mood and personality. 
For example, increased irritability, anxiety, and low 
mood may be present primarily during heavy use 
or during withdrawal and may resolve if substance 
induced.2,46 Assessment of affective symptoms after 
withdrawal or detoxification, incorporating known 
information about premorbid emotional and 
behavioral functioning when available, may help 
with diagnosis decisions and may serve to disentangle 
substance use from symptoms that may be associated 
with other disorders. However, some individuals 
do not receive treatment following detoxifications, 
as it is estimated that approximately 50% of 
detoxifications are followed by other treatment.61

Although co-occurring AUD or SUD and 
personality disorders understandably can make the 
assessment and intervention process challenging, it 
may be unrealistic to require that treatment focus on 
only one aspect at a time (e.g., target only substance 
use and then treat the personality disorder). 
For co-occurring AUD and BPD, a number of 
complications may arise, such as suicidal thoughts 
or behavior associated with the personality disorder, 
potentially undermining the ability to continue 
with AUD treatment. Thus, it may not always be 
possible or ideal to treat only the AUD or personality 
disorder and then proceed to treat the co-occurring 
disorder. These complexities are evident throughout 
the research literature, as few studies specifically 
examine co-occurring conditions.
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Although treatments have been developed or 
adapted for AUD, SUD, BPD, and ASPD, there 
is limited empirical support for these treatments 
among samples of individuals diagnosed with 
AUD and co-occurring ASPD or BPD. Treatment 
research involving those with AUD and psychiatric 
disorders other than personality disorders also is 
limited, highlighting a major gap in empirical and 
intervention fields.62 However, studies examining 
various disorder-specific treatments may be useful 
for treating the co-occurring disorders. It should be 
noted that a number of treatments may be effective 
for AUD and ASPD or BPD, but they have not been 
established as efficacious because of limited trials, 
small samples, or a broad focus on SUD or outcomes 
rather than AUD.63 Regardless, research in which 
SUD is the focus may provide a starting point for 
further treatment research on alcohol use and AUD 
in the context of BPD and ASPD. (See Table 1 for 
brief descriptions of the treatments discussed in 
this article.)

Psychosocial treatments
There is modest support for treatments that 
show reductions in substance use while primarily 
treating BPD (i.e., dialectical behavior therapy, 
dynamic deconstructive psychotherapy, and dual-
focused schema therapy) or while treating SUD 
in the context of BPD.63,76 For example, one study 
examined dialectical behavior therapy for SUD 
and included medication assistance (e.g., replacing 
opiates with methadone) in the initial phases of 
treatment, called “transitional maintenance.”64 The 
investigators reported that at the end of treatment 
and at a 16-month follow-up, this treatment was 
more effective at reducing substance use than 
treatment as usual.

Other studies have found dialectical behavior 
therapy to be as effective at treating BPD symptoms 
for those with BPD and SUD as it is for participants 
with no SUD.77 However, for the reduction of 
substance-related symptoms, no difference was 
found between the dialectical behavior therapy 
group and the treatment as usual group.77 Although 
dialectical behavior therapy is primarily used for 
BPD, it was found to be acceptable in a clinical 
trial intended to treat men with both BPD and 
ASPD, most of whom also reported substance 
use.78 Rates of alcohol and substance use did not 

change substantially in this trial, however. A review 
examining effective treatments for BPD determined 
that other treatments, such as mentalization-based 
therapy, showed promise, although the small 
number of studies limited the strength of possible 
recommendations.79

Effective treatments for ASPD are limited 
because few trials with sufficient evidence have been 
identified.80 ASPD treatments showing promise, 
such as treatment with contingency management, 
often were originally developed for SUDs, further 
highlighting the possibility of a common thread 
across interventions for co-occurring AUD and 
ASPD or BPD.

As noted by Garofalo and Wright, treatment 
approaches based on transdiagnostic constructs such 
as neuroticism and disinhibition may target changes 
in the constructs.24 Transdiagnostic factors, which 
have been described as “psychological constructs 
that are observed across a range of disorders” and 
“functionally causal mechanisms that inform the 
development of classes of disorders,” align with a 
dimensional approach to both understanding and 
treating psychopathology.81(p135) Some treatment 
packages that use a transdiagnostic approach are 
acceptance and commitment therapy,71 dialectical 
behavior therapy,64 and the unified protocol.72 
Through various treatments and across an array 
of disorders, including BPD and SUD, research 
has supported changes related to transdiagnostic 
constructs, such as increases in emotion regulation.82 
In addition, indirect evidence supporting 
transdiagnostic approaches comes from research 
on personality and alcohol, which has revealed 
that using alcohol to cope with negative emotions 
mediates the association between personality traits, 
such as neuroticism and impulsivity, and reported 
alcohol problems.83

The integration of relevant treatment components 
such as emotion regulation skills, as opposed to 
stand-alone, single-disorder treatment, is highly 
compatible with transdiagnostic approaches. For 
example, contingency management, an effective 
treatment for AUD that uses behavioral principles to 
decrease ineffective and increase effective behaviors, 
has been incorporated into treatment for other 
disorders, such as dialectical behavior therapy.70 
Integrated treatment for personality disorders 
proposes using key treatment components from 
multiple therapies and developing a treatment 
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Table 1 Treatment Descriptions

Treatment Key Concepts

Dialectical Behavior Therapy for SUD64 •	 Uses primarily behavioral approaches to target problematic behaviors organized within a 
predetermined hierarchy: life-threatening behaviors, behaviors that interfere with treatment, and 
behaviors that interfere with quality of life.

•	 Targets substance use as the top behavior within the quality-of-life level of the hierarchy.
•	 Includes skills training in four domains: mindfulness, emotion regulation, distress tolerance, and 

interpersonal effectiveness.
•	 Includes 12 months of weekly individual therapy and group skills training, telephone coaching, 

and therapist consultation.
•	 Emphasizes attachment strategies and dialectical abstinence.
•	 Targets BPD and AUD simultaneously.

Dynamic Deconstructive Psychotherapy65 •	 Includes weekly individual therapy for 12 months.
•	 Emphasizes alliance building, emotion identification, polarization awareness, judgment awareness 

and modification, and distance from idealizing fantasies.
•	 Targets AUD and BPD simultaneously.

Dual-Focused Schema Therapy66 •	 Includes 6 months of individual and group therapies.
•	 Emphasizes relapse prevention, stimulus control, interpersonal and emotion regulation skills, 

coping with craving, and identification and obstruction of maladaptive schemas.
•	 Addresses substance use as a coping mechanism for emotions and conflicts related to schemas.
•	 Targets AUD and BPD simultaneously.

Mentalization-Based Therapy67 •	 Uses psychodynamic-oriented treatment in group and individual formats.
•	 Emphasizes improvement of mentalization within a safe, collaborative, and attached therapy 

relationship and focuses on internal states of self and others, with a goal of improving 
interpersonal relatedness, emotion regulation, and identity. 

Metacognitive Treatment68,69 •	 Emphasizes metacognitive mastery, which is the “ability to use knowledge about mental states of 
self and others to cope with distress and solve social problems.”6(p22)

•	 Targets the cognitive attentional syndrome to modify unhelpful thinking patterns.

Contingency Management70 •	 Uses behavioral economics and operant conditioning principles to modify behaviors.
•	 Emphasizes the use of reinforcements and consequences to increase desired (e.g., abstinence) 

and decrease undesired (e.g., substance use) behaviors.

Acceptance and Commitment Therapy71 •	 Emphasizes acceptance, values, and psychological flexibility through approaches such as 
mindfulness, identification of values and congruent living, and thought diffusion.

•	 Offers individual and group formats. 

Unified Protocol Therapy72 •	 Uses transdiagnostic treatment for emotional disorders.
•	 Emphasizes emotional and physical awareness, appraisal flexibility, exposure, and 

emotion-driven behaviors.

Emotion-Regulation Therapy73 •	 Uses an acceptance-based approach to emotion regulation and is delivered in group format as 
an adjunctive treatment.

•	 Includes participation in groups focused on improving skills such as, among others, impulse 
control and increasing awareness of emotions and their functions.

Integrated Therapy74 •	 Uses a coordinated, goal-oriented approach integrating evidence-based components of other 
treatments (e.g., dialectical behavior therapy and cognitive behavioral therapy) and follows a 
sequential process of therapy stages, beginning with establishing safety.

•	 Emphasizes therapeutic relationships, motivation for change, and self-observation.

Mindfulness and Modification Therapy75 •	 Includes individual or group transdiagnostic treatment targeting behavioral dysregulation.
•	 Emphasizes mindfulness and components of other treatments (e.g., acceptance and commitment 

therapy and dialectical behavior therapy).

Note: This table does not include all the available treatment approaches, and these descriptions are not intended to be comprehensive descriptions of the treatments or 
their components.
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adapted to a patient’s needs.74 This approach 
inherently integrates key transdiagnostic components 
such as emotion regulation.

Research specific to co-occurring SUD and 
personality disorders (not exclusively ASPD 
and BPD) has concluded that using evidence-
based strategies across therapies (e.g., combining 
contingency management with pharmacotherapy) 
tends to be most effective.84 Research on AUD 
treatment has suggested that targeting specific traits, 
such as impulsiveness, using a matched treatment 
approach may effectively reduce alcohol use.85 
Mindfulness and modification therapy, which 
is another transdiagnostic treatment that targets 
behavioral dysregulation, has been shown to be 
related to decreased alcohol use and aggression 
among voluntary and court-ordered participants.75 
Collectively, the research suggests that identifying 
transdiagnostic features and treating conditions using 
evidence-supported treatment components that 
target those features may be a useful approach for 
treating co-occurring AUD and personality disorders.

Important to note is attrition during treatment 
for co-occurring AUD or SUD and personality 
disorders (e.g., 40% in a sample of SUD and BPD), 
and some evidence shows higher dropout rates 
for participants who had AUD and a personality 
disorder, as compared to those with AUD and 
no personality disorder.60,64 This attrition is not 
surprising given that this population faces many 
challenges and complexities with the presenting 
problem and related to the broader environment 
and context. However, some studies have pointed 
to factors and existing strategies that may improve 
retention rates, such as making treatment enrollment 
contingent on predetermined attendance rules and 
establishing strong therapeutic relationships.64 Other 
research has called for a focus on improving dual-
diagnosis treatments and retention strategies for 
people with AUD.60

Pharmacological interventions
Comprehensive treatment for people with 
co-occurring AUD and ASPD or BPD often 
adopts a multifaceted approach using psychosocial 
and pharmacological interventions, including 
medication-assisted treatment for AUD and for 
BPD. Treatment for AUD may include acamprosate, 
naltrexone, disulfiram, or off-label medications 

such as topiramate,86 and treatment for BPD may 
include naltrexone or topiramate.87,88 This review 
focuses on studies of personality disorders and AUD 
outcomes and is organized by class of medication 
(i.e., alcohol-specific medications, anticonvulsants, 
and psychoactive drugs).

An investigation of the effectiveness of medications 
among individuals with alcohol dependence found 
that treatment with naltrexone, naltrexone plus 
disulfiram, or disulfiram plus placebo was just as 
effective for alcohol use outcomes among individuals 
who had co-occurring BPD or ASPD as it was 
among those with no ASPD or BPD.89 In another 
study, Rohsenow and colleagues identified that 
the presence of antisocial traits was associated with 
increased effectiveness of naltrexone when compared 
to placebo.90

Before discussing pharmacotherapy for personality 
disorders, it should be noted that no medications for 
ASPD or BPD have been approved by the U.S. Food 
and Drug Administration. Further, no clinical trials 
have directly examined the efficacy of medications 
for people with co-occurring AUD and ASPD or 
BPD. Most studies have focused on one medication 
that targets similar mechanisms (e.g., impulsivity) 
across co-occurring conditions.

Research supporting specific pharmacotherapy 
for BPD is mixed, largely because the quality and 
quantity of studies provide insufficient evidence 
to evaluate efficacy.91 Although the evidence 
regarding pharmacotherapy approaches for BPD 
is equivocal, certain medications, such as mood 
stabilizers and antipsychotics, matched to specific 
symptom presentations, such as affective lability, may 
show improvement for BPD symptoms, whereas 
selective serotonin reuptake inhibitors (SSRIs) 
demonstrate little to no efficacy.87 Similarly, studies 
have preliminarily supported use of naltrexone for 
symptoms in the impulsive behavior domain and 
have reported reductions in self-injurious thoughts 
and behaviors.87,88 The general recommendation is 
to use psychotherapy as the primary treatment with 
pharmacotherapy as an adjunctive treatment, since 
the efficacy of specific medications for BPD is not 
currently robust. Regarding ASPD, little evidence 
supports pharmacotherapy, and medications are 
often used to treat symptoms but not as a stand-
alone treatment.92

Anticonvulsants such as topiramate and 
lamotrigine and atypical, second-generation 
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antipsychotics such as olanzapine have been 
investigated for the treatment of AUD and BPD. 
Topiramate has been identified as a possible off-
label medication for AUD and BPD separately, 
suggesting a mechanism of action (of increased 
inhibitory control) applicable to both conditions.93 
A review of the medications for co-occurring AUD 
and BPD noted that topiramate was associated with 
fewer drinking days for participants who had AUD 
and with decreased anger intensity and reactions for 
those who had BPD.63 In addition, topiramate and 
lamotrigine have demonstrated some effectiveness 
for decreasing craving, and lamotrigine has been 
associated with a decrease in impulsivity and anger 
symptoms of BPD.63

The atypical antipsychotics aripiprazole and 
olanzapine have been associated with impulsivity 
changes in BPD.94,95 The effect of atypical 
antipsychotics on alcohol-related outcomes is mixed. 
An inconsistent effect for outcomes such as craving 
or abstinence has been reported across studies, and 
some research has suggested that genetic influences 
may act as primary moderators.96,97

The literature on antidepressants has demonstrated 
mixed results across studies and conditions. As 
previously mentioned, SSRIs generally have been 
ineffective in the treatment of BPD. On the other 
hand, research investigating AUD and ASPD 
has found more promising results. For instance, 
one study concluded that people with AUD 
and ASPD who also had another mood disorder 
benefited from antidepressants, whereas those 
with no additional mood disorder did not.98 In a 
review of pharmacotherapy for ASPD, the tricyclic 
antidepressant nortriptyline was identified as one 
of the medications that was superior to placebo on 
at least one alcohol-related outcome (i.e., drinking 
days).92 However, only one study reported this 
result, and several other outcomes, such as patient 
drinking ratings and craving, did not differ between 
the nortriptyline and placebo groups.92 As with 
the atypical antipsychotics, antidepressants have 
been associated with different pharmacological 
outcomes across the traditional alcohol typologies. 
For individuals in the Type A typology group 
compared with those in the Type B group, the SSRI 
sertraline was more effective for the outcomes of 
fewer drinking days, time to relapse, and continuous 
abstinence period.99

Considerations and future directions 
for treatment
ASPD and BPD are complex and heterogeneous 
disorders often accompanied by other disorders, 
such as anxiety or depression. Therefore, as with 
psychosocial approaches, pharmacotherapy has 
focused on transdiagnostic dimensions or assumed 
neurophysiology rather than diagnosis categories 
for treatment of these disorders.100 This focus has 
led to the investigation of medications specific to 
affective dysregulation or impulsive behavioral 
dysregulation instead of medications specific to 
a diagnosis.

Other treatment complexities include 
determining level of care based on severity of 
presentation and addressing barriers to accessible 
care. For individuals with severe AUD, inpatient 
or detoxification treatment may be a necessary 
component of treatment. For individuals with 
BPD, hospitalization or specific safety measures 
may be necessary if suicide is a risk. For those with 
ASPD, incarceration or other related limitations 
may be barriers to treatment. When any of these 
disorders occur independently or simultaneously, 
the risks of addiction, intentional or accidental 
overdose, and self-harm are heightened and 
may affect the course of treatment, particularly 
pharmacotherapy decisions.

Stepped care is an approach that can potentially 
help navigate the complex and evolving nature of 
co-occurring AUD and ASPD or BPD. Stepped 
care, or continuing care, has been associated 
with positive outcomes and longer treatment 
engagement for individuals with AUD or SUD.101 
Stepped care is an adaptive approach, evolving as 
the patient’s needs change over time. For example, 
intensive in-person treatment may be necessary 
at times, whereas other modes of treatment with 
varying levels of intensity, such as telephone-based 
care or medication, may be more appropriate over 
the period of treatment. A flexible treatment team 
is necessary for a stepped care approach to work 
effectively. Time in treatment has been positively 
associated with better outcomes for people who 
have been diagnosed with co-occurring AUD and 
other psychopathology,84 further highlighting the 
potential utility of stepped care approaches for 
these co-occurring conditions.
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In conclusion, future research investigating 
pharmacotherapies specific to co-occurring 
conditions is needed. The extant research, 
often limited to a few studies per finding, 
generally concludes:
•	 Pharmacotherapies for AUD do not produce 

different outcomes for individuals with a 
co-occurring personality disorder.

•	 Some anticonvulsants and atypical antipsychotics 
may be useful for the treatment of AUD, BPD, 
and their co-occurrence.

•	 Research is mixed on the effectiveness of 
antidepressants for ASPD alone and for 
co-occurring AUD and ASPD, and effectiveness 
often depends on important moderating variables.

Evidence-based treatments for co-occurring AUD 
and personality disorders, in addition to realistic 
implementation and dissemination strategies that 
accommodate the treatments to these multifaceted 
disorders, need to be explored further.

Conclusion and Future Research
Existing research on ASPD and BPD has important 
implications for AUD, likely because the conditions 
have overlapping symptoms, personality correlates, 
course, and etiology. Research examining shared 
mechanisms can contribute to both prevention and 
targeted intervention efforts. In addition, using 
new and advanced methodological approaches to 
assess risk factors and precursors to misuse or relapse 
can advance understanding of mechanisms that 
contribute to initial and continued use along the 
developmental course.26

Key aspects of these disorders, such as affect 
disturbance, reflect volatility. Momentary changes 
in affect may be challenging to recall or assess using 
traditional methodological approaches such as 
asking individuals to rate their mood from a week 
ago. For example, craving and affect are episodic 
and may be assessed more accurately when they 
occur with natural cues. Precise assessment of such 
symptoms or constructs is relevant to diagnosis, 
because a comprehensive assessment of important 
criteria across relevant contexts can provide a full and 
more accurate picture of the individual’s presenting 
concerns and symptoms. Research incorporating 
methodological approaches, such as ambulatory 

assessment and ecological momentary assessment, 
to assess mood and craving in the moment can 
resolve critical within-person patterns of response 
to evocative cues, allowing for a more nuanced and 
individual evaluation of associations between the 
behaviors (e.g., drinking) and traits (e.g., impulsivity) 
commonly related to personality disorders. 
These methods can facilitate the assessment of an 
individual’s experience (e.g., mood and behaviors) 
in the moment.

Future research should also continue to focus on 
assessing and implementing the best methods, times, 
and places for providing treatment to individuals 
with co-occurring AUD and ASPD or BPD. 
For example, individuals with both AUD and a 
personality disorder tend to seek substance-specific 
treatment later than those with only AUD, although, 
on average, they use substances earlier, have greater 
impairment, and have shorter time to relapse.102 
Research must also address:
•	 Screening (where and when people get referred 

to treatment)
•	 Barriers to treatment entry (factors that influence 

failure to enter treatment)
•	 Identification of treatment approaches for 

co-occurring conditions
•	 Dissemination and implementation of effective 

treatment approaches
All three disorders have many similarities, 

including impulsivity and negative affect, 
externalizing correlates, and a likely potential for 
serious consequences and negative outcomes. 
Nevertheless, the ability to reach people diagnosed 
with these conditions and to treat them successfully 
is lacking in many ways. Individuals diagnosed with 
co-occurring AUD and ASPD, BPD, or another 
personality disorder clearly have an influential 
presence across health and legal systems.12,15 
However, people diagnosed with AUD alone have 
a surprisingly low treatment-seeking rate.62 In the 
National Comorbidity Survey, results specific to 
treatment-seeking behaviors among individuals 
with co-occurring AUD and a psychiatric condition 
indicated that this population was more likely to 
receive specialty mental health treatment not focused 
on substance use (41%) than substance-specific 
interventions (16%).62

The contrast between patterns of treatment-seeking 
behaviors is stark for people diagnosed with AUD 
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alone versus those diagnosed with co-occurring 
conditions. Further understanding of the barriers 
to treatment for those with co-occurring conditions 
may provide points of change that positively 
influence the consumer’s ability to access care that 
targets relevant transdiagnostic factors. Hopefully, 
as more investigators focus on the common factors 
underlying these conditions, newer assessment and 
treatment approaches can be developed, evaluated, 
and ultimately disseminated to settings and 
clinicians that serve these individuals.
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Schizophrenia and schizoaffective disorder are schizophrenia spectrum 
disorders that cause significant disability. Among individuals who 
have schizophrenia or schizoaffective disorder, alcohol use disorder 
(AUD) is common, and it contributes to worse outcomes than for those 
who do not have co-occurring substance use disorder. Common 
neurobiological mechanisms, including dysfunction in brain reward 
circuitry, may explain the high rates of co-occurrence of schizophrenia 
and AUD or other substance use disorders. Optimal treatment combines 
pharmacologic intervention and other therapeutic modalities to address 
both the psychotic disorder and AUD. Further research on the etiology of 
these co-occurring disorders and on treatment of affected individuals 
is needed. 

KEY WORDS: addiction; alcohol; pharmacotherapy; schizoaffective 
disorder; schizophrenia

Introduction
Schizophrenia and schizoaffective disorder are heterogeneous psychotic 
disorders that often cause significant disability, with symptoms that 
include delusions, hallucinations, disorganization, and cognitive 
impairment.1 In schizoaffective disorder, the psychotic symptoms are 
present, along with mood episodes of depression or mania.2 People with 
these schizophrenia spectrum disorders have high rates of co-occurring 
substance use disorder, including alcohol use disorder (AUD). This 
article provides an updated review of the epidemiology, neurobiologic 
basis of co-occurrence, assessment, and treatment of people with 
co-occurring AUD and schizophrenia or schizoaffective disorder.

Epidemiology
The lifetime prevalence of schizophrenia is estimated to be about 
1%.1 The lifetime prevalence of schizoaffective disorder is unknown, 
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given changes in diagnostic criteria and challenges 
in differentiating this disorder from other 
diagnoses, but it is believed to be less common than 
schizophrenia, with regional estimates between 
0.3% and 1.1%.2,3

Individuals with these psychotic disorders have 
three times the risk of heavy alcohol use relative 
to the general population.4,5 One meta-analysis of 
individuals with schizophrenia found a lifetime 
prevalence of AUD of 24.3%.6 One American 
study reported that 36.4% of 404 participants 
had experienced AUD before their first episode of 
psychosis.7 In both the general U.S. population 
and among people with schizophrenia, AUD is 
associated with male gender and Caucasian race.7 
For individuals who have schizophrenia, AUD is 
associated with depression, suicidality, medication 
nonadherence, chronic physical problems, 
homelessness, aggression, violence, incarceration, 
and high rates of hospitalization.7-10

Basis of Co-Occurrence
The genetic risk for schizophrenia has been 
fairly well-established. Heritability is estimated 
to be 80% to 85% for schizophrenia.11 Studies 
of twins have been a way to isolate genetic risk 
from environmental risk. The concordance rate, 
the likelihood that a second twin will receive a 
diagnosis of schizophrenia after the first twin, has 
been estimated at 41% to 65% for monozygotic 
and 0% to 28% for dizygotic twins.11 In addition, 
multiple genetic determinants of risk for 
schizophrenia (especially within neural systems) 
may contribute to the risk for both psychosis and 
addiction. For disorders such as schizophrenia 
that stem from variation at multiple genetic loci, 
the various risk alleles can be summed together to 
determine a polygenic risk score. Strong associations 
between substance use disorder, including AUD, 
and the polygenic risk score for schizophrenia 
indicate that shared genetic liability may contribute 
to the co-occurrence of these disorders.12 

Several polymorphisms (genetic variations) 
of the brain-derived neurotrophic factor 
(BDNF) protein correlate with co-occurring 
schizophrenia and alcohol dependence but not 
with alcohol dependence alone, suggesting that 
these polymorphisms may contribute to a specific 

vulnerability to these co-occurring disorders.13 
Recently, a large genome-wide association study of 
individuals with alcohol dependence (diagnosed 
using the fourth edition of the Diagnostic and 
Statistical Manual of Mental Disorders) revealed 17 
traits, including schizophrenia, that had significant 
genetic correlations to alcohol dependence.14 These 
studies support the notion that certain genetic 
factors can lead to an increased risk for developing 
co-occurring schizophrenia and AUD. 

Several theories have emerged to explain the 
high prevalence of co-occurring schizophrenia and 
substance use disorder.8,15 Rosenthal first proposed 
the diathesis-stress model in 1970 to describe 
the combined interaction of a neurobiological 
vulnerability with an environmental vulnerability 
that leads to the development of schizophrenia.16 
This theory is also called the “two-hit” model. For 
the development of schizophrenia and AUD, for 
example, the two hits could be a genetic risk for 
schizophrenia combined with alcohol drinking 
during adolescence. Although alcohol use in 
adolescence predicts future co-occurring mental 
health disorders and substance use disorder, 
adolescent exposure to alcohol was not found to 
be associated with the age of onset of psychosis.17 
A variant of the two-hit model is the cumulative 
risk factor hypothesis, which posits that among 
people with schizophrenia, the increased risk for 
developing substance use disorder stems from the 
added risks of poor cognitive development, poor 
social functioning, effects of poverty, and poor 
social environments.1 

Another theory explaining the high rate of 
substance use disorder among individuals who have 
schizophrenia is the self-medication hypothesis, 
which suggests that people use substances to 
find relief from symptoms or in an effort to 
decrease side effects that arise from antipsychotic 
treatments.18 Although clinically plausible, this 
theory has not been supported by research. Studies 
indicate that negative symptoms are not necessarily 
elevated in individuals with schizophrenia and 
substance use disorder, and that among young 
people who experienced first-episode psychosis, 
substance use disorder often developed before the 
use of medications.7,19

In 2018, Khokhar and colleagues reviewed the 
unifying hypothesis that the co-occurrence of 
schizophrenia and substance use disorder may 
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relate to a dysregulation of the mesocorticolimbic 
reward system in the brain.15 Sometimes 
called the primary addiction hypothesis20 or 
reward deficiency syndrome,21 this circuit-level 
dysregulation has been studied using functional 
magnetic resonance imaging (fMRI). People 
with co-occurring schizophrenia and nicotine 
dependence have been shown to have reductions 
in resting-state connectivity between the 
insula and the anterior cingulate cortex, and 
people with co-occurring schizophrenia and 
cannabis use disorder have been shown to have a 
hypoconnectivity between the nucleus accumbens 
and frontal cortical regions.22,23 Moreover, studies 
using task-based fMRI have reported dysfunction 
in the ventral striatum.24

The neurodevelopmental theory of schizophrenia 
suggests that an early insult in brain development 
may lead to onset of symptoms of schizophrenia 
in late adolescence or early adulthood.25 This 
theory led to the development of a putative animal 
model of schizophrenia—the neonatal ventral 
hippocampal lesion (NVHL) model. In this 
model, rats receive small, bilateral, hippocampal 
lesions at the end of the first week of life, and in 
adulthood they display many of the memory and 
social deficits associated with schizophrenia.26 This 
line of research is also promising for co-occurring 
substance use disorder, since NVHL rats consume 
more substances than their control group 
counterparts, and, after access to alcohol during 
adolescence, they drink more alcohol as adults.27 
Thus, the NVHL rat may be a promising model 
for studying changes in the reward circuits of the 
brain among individuals who have schizophrenia 
and AUD, and for identifying potential therapeutic 
targets for those who have schizophrenia and 
co-occurring substance use disorder. 

Although models of co-occurring AUD or 
substance use disorder and schizophrenia or 
schizoaffective disorder continue to evolve, 
understanding the basis of the co-occurrence 
may inform treatment approaches, especially 
pharmacologic treatment for the co-occurring 
disorders. Moreover, regardless of the model, it 
appears that AUD or substance use disorder and 
schizophrenia or schizoaffective disorder are linked. 
Thus, treatment for such co-occurring disorders 
must address both the psychotic symptoms and the 
alcohol or other substance misuse.

Assessment, Treatment, 
and Prognosis
Given the high rates of co-occurring AUD among 
individuals with schizophrenia or schizoaffective 
disorder, as well as the clear evidence that such 
use can worsen the course of the psychotic 
disorder, diagnostic assessment for any individual 
presenting with symptoms of psychosis should 
include screening for alcohol and other substance 
use. In emergency departments, consideration of 
possible substance-induced psychosis is important. 
In one study, 18.9% of those with a diagnosis of 
substance-induced psychosis had alcohol as the 
primary substance.28 In 39.6% of cases, alcohol was 
used with cocaine or cannabis. 

Because alcohol can precipitate psychotic 
symptoms during acute intoxication, withdrawal, 
or chronic use, obtaining a detailed history 
and creating a timeline of periods of psychotic 
symptoms and substance use can help clinicians 
differentiate between substance-induced psychosis 
and a primary psychotic disorder. Individuals with 
psychotic disorders may not be able or willing to 
provide these details of their history, particularly 
during periods of symptom exacerbation. 
Therefore, collecting information from collateral 
sources, such as family members, is often necessary. 
For initial evaluations and assessments of treatment 
response, laboratory examinations, such as testing 
for ethyl glucuronide, can provide useful evidence 
of recent alcohol use.29 

Treatment for substance-induced psychosis 
focuses on acute management, often with 
reduced stimulation, in a supportive, abstinent 
environment, and sometimes with short-term 
antipsychotic treatment. Once an individual 
becomes abstinent and withdrawal has resolved, 
psychotic symptoms also usually resolve, but 25% 
of cases may persist, resulting in diagnoses of 
schizophrenia spectrum disorders.30 By contrast, 
treatment for individuals who have primary 
psychotic disorders with co-occurring AUD usually 
requires long-term antipsychotic medication and 
psychosocial interventions, in addition to other 
interventions for AUD noted in this section. 
Moreover, for individuals with co-occurring AUD 
and psychotic disorders, both disorders should 
be treated simultaneously. Thus, comprehensive 
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treatment—combining medication with behavioral 
and psychosocial interventions—is appropriate. 

Pharmacologic treatment
This section reviews the evidence for the efficacy of 
medications used to treat AUD in individuals who 
have co-occurring schizophrenia or schizoaffective 
disorder. In addition, this section includes a review 
of the effects of antipsychotic medications on 
alcohol intake among individuals who have these 
co-occurring disorders. 

AUD medication implications for schizophrenia 
or schizoaffective disorder

Several studies have examined the safety and efficacy 
of medications (i.e., naltrexone, disulfiram, and 
acamprosate) used to treat AUD in individuals 
with co-occurring schizophrenia and AUD.31 In 
a small, randomized controlled trial of patients 
with schizophrenia and AUD, those treated with 
naltrexone reported significantly fewer drinking 
days, fewer heavy-drinking days, and less craving, as 
compared to those receiving placebo.32 In a small, 
open-label study of naltrexone administered to 
individuals with schizophrenia spectrum disorders, 
investigators found improvements in various measures 
of alcohol intake, as well as in psychotic symptoms.33 

Another study of patients with serious mental 
illnesses, including schizophrenia, compared 
naltrexone and disulfiram individually and 
in combination with placebo.34 In this study, 
participants who received active medication had 
better alcohol use outcomes than those who received 
placebo. However, the majority of participants with 
a psychotic spectrum disorder had a diagnosis of 
bipolar disorder, limiting the potential applicability 
for individuals who have schizophrenia or 
schizoaffective disorder. 

No known studies have assessed extended-release 
naltrexone for AUD in a population that includes 
individuals with psychotic disorders. However, given 
the cognitive and executive dysfunction associated 
with schizophrenia, this formulation (injectable with 
slow release and gradual absorption over 4 weeks) of 
naltrexone may have potential benefits for increasing 
medication adherence. 

A small, randomized controlled trial examined the 
use of acamprosate for individuals with psychotic 

disorders.35 In that study, all participants reduced 
drinking, and there was no difference between 
acamprosate and placebo in increasing the number of 
consecutive days of abstinence. 

Theoretically, disulfiram has a risk of worsening 
psychosis in predisposed individuals because of its 
action of inhibiting dopamine beta-hydroxylase, 
but this phenomenon appears to be rare in clinical 
practice.36 Other than the study that compared 
naltrexone, disulfiram, or a combination of 
naltrexone and disulfiram, no known randomized 
controlled trials have examined disulfiram among 
individuals with psychotic disorders. However, in a 
chart review of 33 patients treated with disulfiram 
who had a diagnosis of alcoholism and also had 
severe mental illness, 64% experienced remission 
of the alcoholism for at least 1 year during a 3-year 
follow-up period.37 

Few studies have examined use of other 
medications for off-label treatment of AUD in 
individuals with schizophrenia spectrum disorders. 
For example, the effects of topiramate on alcohol 
outcomes have not been studied in this population, 
although it has been used to potentially control 
weight in people with schizophrenia.38 There is some 
evidence that the mood stabilizer valproic acid may 
reduce alcohol consumption in a population that 
has dual diagnoses, which may have relevance for 
treating individuals with schizoaffective disorder. 
Specifically, in a randomized controlled trial of 
valproic acid versus placebo, in addition to treatment 
as usual, individuals with bipolar I disorder and 
alcohol dependence demonstrated a significantly 
smaller proportion of heavy-drinking days and 
a trend toward fewer drinks per heavy-drinking 
day.39 However, no known trials have examined 
valproic acid in a population of individuals with 
schizophrenia and AUD. 

Varenicline, which has been approved by the U.S. 
Food and Drug Administration for the treatment 
of nicotine use disorder, has been shown to decrease 
alcohol consumption among participants with 
AUD.40 However, the only study of this medication 
in patients with schizophrenia and AUD reported 
poor tolerability.41 Benzodiazepines, although useful 
for treating alcohol withdrawal and as adjunctive 
agents for acute manic episodes, are not effective 
for treatment of AUD and are associated with 
worse outcomes, including risk of overdose when 
combined with alcohol.
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In summary, although few studies have examined 
the effects of medications (i.e., naltrexone, 
disulfiram, and acamprosate) that treat AUD among 
individuals with psychotic disorders, evidence of the 
safety and potential benefit is sufficient to encourage 
increased use in this population (see Table 1).

Schizophrenia or schizoaffective disorder 
medication implications for AUD

The choice of medication for treating psychotic 
or affective symptoms in people with psychotic 
disorders may have implications for alcohol 
consumption. First-generation antipsychotic 
medications do not appear to decrease alcohol use 
and actually may increase substance use and craving 
in people with schizophrenia and co-occurring 
substance use disorder.42 Long-acting injectable 
formulations of second-generation antipsychotics, 
as well as clozapine, a novel second-generation 
antipsychotic, may be preferred.

A hypothetical framework has been delineated 
that supports the use of clozapine to ameliorate the 
brain circuit dysfunction experienced by people 
with schizophrenia and substance use disorder and 
is related to clozapine’s weak dopamine D2 receptor 
blockade coupled with its noradrenergic effects.21,43 
Some evidence supports the superiority of clozapine 
for people who have schizophrenia and AUD.43 In a 
naturalistic, prospective study that followed patients 
with schizophrenia or schizoaffective disorder 
and co-occurring substance use disorder, a larger 
proportion of individuals receiving clozapine, versus 
those taking another atypical antipsychotic, achieved 
remission from AUD.44 During the following 
year, the participants who were in remission and 
were being treated with clozapine had lower rates 
of relapse to substance use than participants who 
were treated with other antipsychotics.45 Additional 
evidence from chart reviews and retrospective studies 
(see Table 2) favors the use of clozapine over other 
atypical antipsychotics.46 

Table 1 Studies of Pharmacologic Interventions for AUD Among Individuals Who Have Schizophrenia Spectrum Disorders

Medication Participants and Design Results

Naltrexone32 Individuals (N = 31) with schizophrenia and co-occurring 
alcohol abuse or dependence* were treated with 
naltrexone (50 mg) or placebo, in addition to neuroleptic 
medication, for a 12-week, randomized controlled trial.

Participants treated with naltrexone, compared to those who 
received placebo, had significantly fewer drinking days and 
fewer heavy-drinking days (defined as more than five drinks), 
and they reported less craving.

Naltrexone and 
Disulfiram34

Individuals (N = 254) with alcohol dependence* and 
heterogeneous psychiatric disorders were treated with 
disulfiram and naltrexone alone and in combination. They 
also received intensive psychosocial treatment during the 
12-week, randomized controlled trial.

Individuals with a psychotic spectrum disorder who received 
an active medication had better alcohol use outcomes 
when compared with those who received placebo. Neither 
disulfiram nor naltrexone nor the combination had a 
clear advantage.

Disulfiram37 In this retrospective review, individuals (N = 33) with 
alcohol abuse or dependence* and severe mental illness 
had been treated with disulfiram.

At a 3-year follow-up, 64% of individuals experienced 
remission of alcohol abuse or dependence* for at 
least 1 year.

Acamprosate35 Individuals (N = 23) with a diagnosis of alcohol 
dependence* and co-occurring schizophrenia, 
schizoaffective disorder, or nonspecified psychosis 
received acamprosate or placebo in a randomized 
controlled trial.

All participants reduced drinking. Acamprosate was not 
superior to placebo in increasing consecutive days of 
abstinence. Participants who received acamprosate reported 
significantly fewer obsessive thoughts of drinking than those 
who received placebo.

Valproic Acid39 Individuals (N = 59) with bipolar I disorder and alcohol 
dependence* received either valproate or placebo in 
a randomized controlled trial. All participants received 
treatment as usual (which included lithium). 

The group that received valproate had a significantly smaller 
proportion of heavy-drinking days and a trend toward fewer 
drinks per heavy-drinking day when compared to the group 
that received placebo. 

Varenicline41 Individuals (N = 55) with schizophrenia or schizoaffective 
disorder and concurrent alcohol and nicotine 
dependence* received varenicline or placebo in a pilot, 
8-week, randomized controlled trial.

Because of safety concerns or loss to follow-up, only 
10 participants started the study. Five received varenicline 
and five received placebo. Adverse gastrointestinal effects 
such as severe abdominal pain limited study completion to 
four participants.

*Study used the classifications of alcohol abuse and alcohol dependence as defined in the fourth edition of the Diagnostic and Statistical Manual of Mental Disorders.
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Long-acting injectable formulations of 
antipsychotics may help improve adherence or 
clarify when nonadherence is present, which may be 
particularly relevant in a dual-diagnosis population. 
In a randomized controlled trial comparing oral 
and long-acting injectable risperidone treatment 
for individuals with schizophrenia and AUD, heavy 
drinking worsened over time for those in the oral 
risperidone group compared to those treated with 
the long-acting injectable formulation.47 However, 
another study comparing long-acting injectable 
versus oral risperidone did not find differences in 
alcohol use outcomes between the two groups.48 

Lastly, a randomized, open-label, review board–
blinded study comparing once-monthly paliperidone 
palmitate to daily oral antipsychotics examined 
real-world outcomes for participants, a majority of 
whom had a diagnosis of co-occurring substance use 
disorder.49 This trial demonstrated the superiority of 

long-acting injectable paliperidone, including for the 
primary outcome of time to first treatment failure. 

Other second-generation antipsychotics that 
do not have potent dopamine D2 blockade may 
have theoretical benefit over typical antipsychotic 
medications, although evidence in prospective 
controlled trials is limited. It has been postulated 
that the unique mechanism of action of aripiprazole 
(a partial agonist at dopamine D2 and 5-HT1A 
receptors and an antagonist at 5-HT2A receptors) 
may have beneficial effects for alcohol use.50 
Uncontrolled trials provide support for use of 
aripiprazole among people who have co-occurring 
schizophrenia and cocaine or tobacco use disorder 
but not co-occurring schizophrenia and AUD.51 
Quetiapine, which weakly blocks dopamine D2 
receptors, has support from small, open-label trials 
that showed reductions in alcohol use.52 However, 
no randomized controlled trials of these medications 

Table 2 Studies of Antipsychotic Medications Among Individuals With Substance Use Disorder

Medication Participants and Design Results

Clozapine44,45 Patients (N = 151) with schizophrenia or schizoaffective 
disorder and co-occurring substance use disorder, of 
whom 36 were prescribed clozapine, were followed in a 
prospective study. The same patients were followed over 
the next year. 

A larger proportion of participants who received clozapine, 
versus those taking a different atypical antipsychotic, 
achieved remission from AUD (79% vs. 34%). Participants in 
remission who had been treated with clozapine had lower 
rates of relapse to substance use (8%) than those treated 
with other antipsychotics (40%).

Clozapine and 
Risperidone46

In this retrospective review, patients with schizophrenia 
or schizoaffective disorder and co-occurring alcohol 
or cannabis use had been treated with clozapine or 
risperidone.

Abstinence rates were significantly higher for participants 
treated with clozapine than for those treated with risperidone 
(54% vs. 13%, p = .05).

Long-Acting 
Injectable 
Risperidone47

Individuals (N = 95) with schizophrenia and AUD received 
6 months of risperidone either by long-acting injection or 
by mouth in a randomized controlled trial. 

In the group that received risperidone by mouth, heavy 
drinking significantly worsened over time (p = .024). A slight 
difference between groups was shown for change in the 
number of heavy-drinking days per week, with the long-acting 
injection group showing a small decrease (p = .054). The 
long-acting injection group had significantly fewer drinking 
days per week than the by-mouth group (p = .035).

Long-Acting 
Injectable 
Risperidone48

Patients with schizophrenia who were unstable were 
treated with long-acting injectable or by-mouth risperidone 
in a randomized controlled trial. The length of time to 
psychiatric rehospitalization, as well as other clinical 
outcomes such as substance misuse, were examined. 

Patients treated with long-acting injectable risperidone and 
those treated with by-mouth risperidone had no difference in 
alcohol use outcomes.

Long-Acting 
Injectable 
Paliperidone 
Palmitate49

Participants (N = 450) received either once-monthly 
paliperidone palmitate or daily oral antipsychotics in 
a 15-month, open-label, review board–blinded study. 
A majority of participants had a diagnosis of schizophrenia 
with co-occurring substance use disorder. Real-world 
outcomes were examined.

Results demonstrated superiority of long-acting injectable 
paliperidone, including for the outcome of time to first 
treatment failure. 
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examine alcohol outcomes in people with co-
occurring schizophrenia and AUD. 

Psychotherapeutic and 
psychosocial interventions 
Chronic psychotic illness is often accompanied 
by cognitive deficits and diminished executive 
functioning, which may be worsened by the effects 
of alcohol in those who have co-occurring AUD. 
Therefore, integrated and tailored care for both the 
psychotic disorder and AUD can improve access to 
care, deliver consistent messages about treatment and 
recovery, provide interventions that support attempts 
to reduce substance use, and manage behavioral 
health conditions.53 

Group therapy using cognitive behavioral therapy, 
motivational enhancement therapy, or contingency 
management has a role in treating AUD and 
co-occurring schizophrenia.54,55 Considerations for 
this particular population include using active and 
ongoing motivation enhancement approaches and 
modifying cognitive behavioral therapy to account 
for cognitive, interpersonal, and motivational 
deficits that commonly occur among people with 
schizophrenia.29 

Contingency management involves agreed 
on, immediate, tangible rewards to reinforce 
positive behaviors, such as treatment attendance 
or abstinence that has been verified by biologic 
measures. Such a management strategy for alcohol 
abstinence has been shown to be effective for people 
who have schizophrenia or other serious mental 
illness and who also have AUD. For example, one 
study demonstrated that participants who received 
contingency management intervention were 
3.1 times more likely than participants from the 
control group to have a negative result on a urine 
test for the alcohol biomarker ethyl glucuronide.56 
Also, these participants were more likely to attain 
1.5 weeks of additional alcohol abstinence during 
a 12-week trial as compared to participants in the 
control group.

More intensive interventions, including assertive 
community treatment (ACT) and residential 
programs, may benefit individuals with co-occurring 
schizophrenia and AUD. ACT is the most widely 
tested model of community care for people 
with severe mental illness. ACT consists of an 
interdisciplinary team (i.e., the psychiatrist, social 

workers, nurses, occupational therapists, and peer 
support) with a low participant-to-staff ratio. This 
team provides a range of comprehensive services, 
including community outreach, 24-hour availability 
for emergency communication, and integrated 
pharmacotherapy and behavioral treatments 
for substance use disorder. For people with dual 
disorders, faithful implementation of and adherence 
to the ACT model is associated with superior 
outcomes in substance use, including significantly 
fewer days of alcohol and drug use.57 Residential 
programs that integrate treatment for mental health 
and substance use disorders can be effective and 
may be especially indicated for individuals who are 
homeless or have had suboptimal response to other 
interventions.53 

Alcoholics Anonymous is underused among 
individuals with co-occurring AUD and psychotic 
disorders, although this population has unique 
considerations. People who have psychotic disorders 
benefit from the education and support they receive 
by attending and processing 12-step meetings, but 
people who have acute psychosis may not be able to 
tolerate these meetings.58 Dual Recovery Anonymous 
(Double Trouble or Double Trouble in Recovery) 
is a 12-step program tailored for individuals with 
co-occurring mental illness and substance use 
disorder. Evidence shows higher rates of abstinence, 
better adherence to psychiatric medication, and 
improved personal functioning for people who 
attended dual-focused groups as compared to those 
who attended Alcoholics Anonymous.59 

Future Research Directions
Additional research related to co-occurring AUD and 
schizophrenia or schizoaffective disorder is needed. 
Environmental factors, including substance use, that 
contribute to the risk of developing schizophrenia 
continue to be investigated. Prospective longitudinal 
markers of neurobiological function in adolescence 
before onset of psychotic symptoms and alcohol 
consumption could further elucidate the etiology of 
these disorders. Moreover, further development of 
evidence-based interventions to address alcohol and 
other substance use in adolescents before and during 
first-episode psychosis is required. Lastly, additional 
investigations into the efficacy of various treatment 
modalities are necessary, particularly because 
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individuals with co-occurring disorders often are 
excluded from clinical trials. 
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Given the high co-occurrence between alcohol use disorder (AUD) 
and mental health conditions (MHCs), and the increased morbidity 
associated with the presence of co-occurring disorders, it is important 
that co-occurring disorders be identified and both disorders addressed 
in integrated treatment. Tremendous heterogeneity exists among 
individuals with co-occurring conditions, and factors related to both 
AUD and MHCs, including symptom type and acuity, illness severity, the 
chronicity of symptoms, and recovery capital, should be considered 
when recommending treatment interventions. This article reviews 
the prevalence of co-occurring AUD and MHCs, screening tools to 
identify individuals with symptoms of AUD and MHCs, and subsequent 
assessment of co-occurring disorders. Types of integrated treatment and 
current challenges to integrate treatment for co-occurring disorders 
effectively are reviewed. Innovative uses of technology to improve 
education on co-occurring disorders and treatment delivery are also 
discussed. Systemic challenges exist to providing integrated treatment 
in all treatment settings, and continued research is needed to determine 
ways to improve access to treatment. 

KEY WORDS: alcohol use disorder; integrated treatment; mental health 
condition; screening; treatment setting

Introduction
Given the high co-occurrence between alcohol use disorder (AUD) 
and mental health conditions (MHCs),1 and the increased morbidity 
associated with the presence of co-occurring disorders,2 it is important 
to identify the co-occurring disorders and to address both disorders 
in treatment to improve treatment outcome. Treatment that addresses 
both disorders concurrently with the same provider or treatment team 
is called integrated treatment. As integrated treatments continue to be 
developed, evaluated, and implemented, the heterogeneity associated 
with co-occurring AUD and MHCs needs to be acknowledged, 
since it can affect individual functioning and prognosis. Factors that 
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contribute to heterogeneity among individuals 
with co-occurring AUD and MHCs include acuity 
of symptoms, severity of illness, chronicity of 
symptoms, co-occurring drug use, physical health, 
cognitive impairment, and recovery capital (Table 1). 
Recovery capital is a newer dimension to consider, 
which includes the amount of available resources a 
person has to support stabilization of AUD and the 
transition into recovery.3

Table 1 Factors That Affect Functioning and Prognosis for Individuals 
With Co-Occurring AUD and MHCs

Factor Examples

Acuity of 
Symptoms

•	 Symptoms of alcohol withdrawal that require 
urgent medical management

•	 Active suicidal ideation that requires inpatient 
psychiatric admission

•	 Current symptoms of disorder only
•	 Lifetime history of disorder

Severity of 
Illness

•	 Severe AUD
•	 Serious mental illness: schizophrenia, bipolar 

disorder, treatment-resistant major depressive 
disorder, or anxiety associated with agoraphobia 

Chronicity of 
Symptoms

•	 Recent onset of symptoms
•	 Chronic symptoms with minimal periods of 

recovery

Co-Occurring 
Drug Use

•	 Injection drug use
•	 Substances (e.g., cocaine) associated with 

psychiatric symptoms (e.g., anxiety and 
psychosis)

Physical 
Health

•	 Malnutrition or liver cirrhosis related to chronic 
alcohol use

•	 Physical disability
•	 Infectious disease: HIV or hepatitis C
•	 Pregnancy and family planning 

Cognitive 
Impairment

•	 Substance related
•	 Low IQ
•	 Head trauma

Recovery 
Capital

•	 Employment
•	 Education
•	 Finances
•	 Living situation
•	 Social networks

This article provides a background on the 
prevalence of AUD and co-occurring MHCs, 
discusses screening tools to identify individuals with 
symptoms of problematic alcohol use and an MHC, 
and discusses subsequent assessment of co-occurring 
disorders. Patient placement considerations and 
types of integrated treatment are also covered. The 

article concludes with a discussion of the challenges 
of integrating treatment for co-occurring disorders 
effectively and the recent innovations in education 
and treatment delivery that address some of these 
challenges. 

Background
Over the past 30 years, there has been increasing 
awareness that AUD frequently co-occurs with 
MHCs. The high rate of co-occurring AUD 
and MHCs is not surprising, since research has 
demonstrated that young people with a history of 
an MHC, when compared to peers with no MHC 
history, are at increased risk to initiate alcohol use, 
transition to regular use, and subsequently develop 
AUD.4 Furthermore, co-occurrence begins to emerge 
early. One study found that adolescents with an 
MHC had onset of alcohol use, regular alcohol use, 
and AUD at median ages of 12.2 years, 13.8 years, 
and 14.3 years, respectively.4

Individuals with AUD, when compared to 
individuals with MHCs, have a higher prevalence 
of co-occurring disorders. More specifically, among 
adults in the United States in 2017, an estimated 
14.1 million had AUD, and 46.6 million had an 
MHC.1 Within these two groups, 5.9 million adults 
had current, co-occurring AUD and MHCs, which 
represents 41.8% of individuals with current AUD 
and 12.7% of individuals with a current MHC. In 
adults, AUD has been associated with an increased 
lifetime risk for major depressive disorder (adjusted 
OR of 1.3), anxiety disorder (adjusted OR of 1.3), 
and bipolar I disorder (adjusted OR of 2.0), as 
well as with antisocial and borderline personality 
disorders (adjusted ORs of 1.9 and 2.0, respectively).5 
For MHCs, a history of childhood attention 
deficit hyperactivity disorder, oppositional defiant 
disorder, or conduct disorder has been associated 
with an increased risk for developing AUD,6 and 
bipolar I disorder, antisocial personality disorder, 
and psychotic spectrum illness have been associated 
with substantially higher rates of lifetime and 
current AUD.7,8 

Co-occurring AUD and MHCs have been 
associated with poorer outcomes, such as increased 
rate of relapse,9 use of psychiatric services, and use 
of emergency services,2 when compared to each 
disorder separately. Although treatment interventions 
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have been developed specifically for individuals 
with AUD, most treatment is provided in clinical 
settings that treat both AUD and other drug use 
disorders, hereafter called substance use disorder 
(SUD) treatment. 

Until the increased recognition of co-occurring 
disorders in the 1980s and 1990s, patients who 
presented for SUD or mental health treatment often 
were not evaluated for a co-occurring disorder, or 
their treatment plan did not address the co-occurring 
disorder. Since neither disorder is likely to show 
sustained improvement if one disorder is treated 
without acknowledging the presence or influence 
of the co-occurring disorder,10-13 different treatment 
approaches were developed to address co-occurrence, 
including sequential, parallel, and integrated 
treatments. In sequential treatment, one disorder 
is assessed and treated before addressing the other 
disorder. In parallel treatment, different providers or 
treatment teams address each disorder separately. In 
integrated treatment, the same provider or treatment 
team addresses both disorders concurrently. 

If one treatment team provides care, the providers 
work in the same setting and coordinate care. 
Colocation of treatment and coordinated care helps 
providers give patients a consistent message regarding 
treatment and recovery.14 Integrated treatment is 
considered the standard of care regardless of the 
treatment setting (SUD or mental health) a patient 
presents to first.15 

To support the dissemination of integrated 
treatment, the Substance Abuse and Mental Health 
Services Administration (SAMHSA) released 
the Integrated Treatment for Co-Occurring 
Disorders Evidence-Based Practices Kit in 2009, 
which remains publicly available.16 Since then, 
SAMHSA and the Health Resources and Services 
Administration established a Center for Integrated 
Health Solutions to support the development of 
integrated primary and behavioral health care for 
MHCs, SUD, and physical health conditions such 
as hypertension, obesity, and cardiovascular disease. 
These efforts are needed, since most individuals 
with co-occurring SUD and MHCs do not receive 
integrated treatment. For example, in 2017, only 
8.3% of adults with an MHC and co-occurring 
SUD received mental health and SUD services, 
whereas 38.2% received mental health services 
only, 4.4% received SUD treatment only, and 
49% received no treatment.1

Screening and Assessment 
One factor contributing to low rates of integrated 
treatment for individuals with co-occurring AUD 
and MHCs is poor identification of the presence of 
a co-occurring disorder. Like other health conditions 
for which routine screening occurs at certain ages 
(e.g., breast cancer screening for women beginning 
at age 40) or in certain settings (e.g., screening 
for hyperlipidemia in primary care settings), 
screening for both the presence of AUD and for 
other MHCs can be efficiently conducted. This 
screening, however, may be rare in practice, especially 
among certain subgroups. One review found that 
adolescents, individuals from low socioeconomic 
backgrounds, and racial/ethnic minorities often 
are not identified as having a co-occurring 
disorder, despite having both disorders.17 Routine, 
standardized screening is necessary to identify 
problematic alcohol use and mental health symptoms 
and to assess for co-occurring disorders. 

Screening for alcohol and other substance use 
in the medical setting has become the standard 
of care because of the demonstrated efficacy 
of screening, brief intervention, and referral to 
treatment (SBIRT) in the primary care setting 
for reducing problematic alcohol use.18 Over the 
past 15 years, emphasis on implementing SBIRT 
in other health care settings, such as emergency 
departments and inpatient medical settings, 
has increased.19 Given the relationship between 
AUD and MHCs, these medical settings present 
opportunities for incorporating screening for mental 
health symptoms with screening for problematic 
alcohol use, and further research is needed on how 
to do this. Likewise, more research is needed on 
the effectiveness of SBIRT in the mental health 
treatment setting, since most individuals with 
co-occurring MHCs and AUD receive mental health 
treatment only. Table 2 lists representative examples 
of screening tools that assess for problematic alcohol 
use and other substance use. Screening for symptoms 
of an MHC in an SUD treatment setting is also 
necessary. Table 3 includes examples of screening 
tools for MHCs. 

In addition to detecting the presence or absence 
of co-occurring AUD or MHCs, understanding the 
nature, scope, chronicity, and effect of the primary 
disorder and the co-occurring ones is critically 
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Table 2 AUD and SUD Screening and Assessment Tools for the Primary Care Setting

Tool Description

AUD

Alcohol Screening and Brief 
Intervention for Youth: A 
Practitioner’s Guide20

•	 Clinician-administered screening
•	 Developed for youth ages 9 to 18
•	 Two questions about patient and peer alcohol use
•	 Developmentally specific questions for patients in elementary school, middle school, and high school

Alcohol Use Disorders 
Identification Test (AUDIT)21

•	 Clinician- or patient-administered screening
•	 Developed for adults
•	 Ten questions about alcohol use, three questions in abbreviated version (AUDIT-C)

AUD and SUD

Screening to Brief Intervention 
(S2BI)22

Brief Screener for Tobacco, 
Alcohol, and Other Drugs 
(BSTAD)23

•	 Clinician- or patient-administered screening
•	 Developed for adolescents
•	 Three initial questions about tobacco, alcohol, and marijuana use in the past year
•	 Four additional questions about other types of drugs if adolescent replied yes to any of the three 

initial questions 
•	 For S2BI, four choices for frequency of use over the past year
•	 For BSTAD, number of days of use over the past year

Tobacco, Alcohol, Prescription 
Medication, and Other 
Substance Use (TAPS)24

•	 Clinician- or patient-administered screening and assessment
•	 Developed for adults
•	 Four initial questions about tobacco, alcohol, illicit drugs, and nonmedical use of prescription drugs in 

the past year
•	 Additional questions to assess risk level if patient replied yes to initial questions

National Institute on Drug Abuse 
(NIDA) Quick Screen25

•	 Clinician-administered screening and assessment
•	 Developed for adults
•	 Four initial questions about frequency of tobacco, alcohol, illicit drug, and nonmedical prescription drug use 

in the past year
•	 Clinician intervention guided by patient response

Alcohol, Smoking and 
Substance Involvement 
Screening Test (ASSIST)26

•	 Clinician-administered screening and assessment
•	 Developed for adults
•	 Questions about lifetime and past 3-month use of tobacco, alcohol, and seven other drugs
•	 Assessment of frequency, desire to use, and associated substance use problems if patient endorsed 

substance use in the past 3 months
•	 Questions about injection drug use, concern from friends or relatives, and difficulty with decreasing 

substance use if patient endorsed lifetime substance use 

Table 3 MHC Screening Tools

Screening Tool Description

Pediatric Symptom 
Checklist (PSC)27

•	 Parent- or child-administered screening for emotional or behavioral problems
•	 Developed for children and adolescents ages 6 to 16 seen in primary care
•	 Seventeen or 35 questions that assess psychosocial functioning

Patient Health 
Questionnaire (PHQ-9)28 

•	 Patient-administered screening for depression
•	 Developed for adults seen in primary care
•	 Nine questions

Generalized Anxiety 
Disorder (GAD-7)29

•	 Patient-administered screening for generalized anxiety disorder
•	 Developed for adults seen in primary care
•	 Seven questions

Mental Health Screening 
Form III30

•	 Clinician- or patient-administered screening to identify psychiatric co-occurrence
•	 Developed for adults receiving treatment for SUD
•	 Eighteen questions
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important for formulating an effective treatment 
and recovery plan. Typically, this process is called 
the assessment, in contradistinction to the initial 
screening. Longer comprehensive assessment tools 
for SUD that also assess for problems related to an 
MHC have been used in clinical trials and in the 
community. These tools include the semistructured 
Addiction Severity Index (ASI),31 the Global 
Appraisal of Individual Needs (GAIN),32 and 
the American Society of Addiction Medicine 
(ASAM) Criteria.33 The psychiatric scales from the 
ASI have been shown to be an effective tool for 
identifying individuals with a co-occurring MHC, 
but further assessment is needed to determine 
which co-occurring disorder is present.34 The 
GAIN assesses for symptoms of specific psychiatric 
disorders, including internalizing disorders such 
as depression, anxiety, trauma, and suicide, as well 
as externalizing disorders such as attention deficit 
hyperactivity disorder and conduct disorder.32 The 
ASAM Criteria was designed to help clinicians 
determine the recommended treatment setting and 
level of care for patients with SUD, but it includes 
a brief mental health symptom assessment that can 
be used to identify acute psychiatric safety concerns 
and symptoms that need further assessment.33

One challenge to screening and assessing for 
co-occurring MHCs in individuals with AUD 
is that problematic alcohol use is associated with 
changes in mood, sleep, concentration, and anxiety. 
Initially, it may be unclear if someone suffers 
from a co-occurring MHC that is independent 
of alcohol or drug use and that warrants focused 
attention, or if symptoms or the apparent disorder 
will dissipate with alcohol or drug abstinence. 
To address this challenge, the fifth edition of 
the Diagnostic and Statistical Manual of Mental 
Disorders (DSM) includes the diagnosis “alcohol-
induced mental disorders” to describe symptoms 
of a temporary MHC only observed during severe 
alcohol intoxication or during withdrawal from 
alcohol.35 Therefore, comprehensive screening 
and assessment of co-occurring MHCs should 
not be done when an individual is intoxicated or 
is experiencing withdrawal symptoms. Generally, 
in addition to screening for symptoms of an 
MHC during an individual’s initial engagement 
in treatment, clinicians should reassess mental 
health symptoms later during treatment to confirm 

the diagnosis and severity of the MHC and to plan 
for treatment. 

Although there should be no “wrong door” for 
treatment when an individual with AUD and a 
co-occurring MHC presents for care, until integrated 
treatment of both disorders is more commonplace, 
clinicians need to consider the severity and effects 
of each disorder when recommending treatment 
settings. The quadrant model is a tool that can be 
used to help clinicians make these recommendations. 
The quadrant model has four treatment categories 
based on the severity of the SUD and MHC: the 
primary health care setting, the SUD setting, the 
mental health system, and specialized co-occurring 
disorder programs.36 This model has been adopted 
by national addiction and mental health treatment 
administrators,37 has been validated as effective at 
categorizing patients with co-occurring disorders, 
and has been associated with appropriate service 
utilization.38 

The quadrant model can also help clinicians 
assess whether a patient would benefit from referral 
to a different treatment program to expedite 
symptom stabilization and maximize treatment 
efficacy. However, the quadrant model assumes 
comprehensive screening and assessment of substance 
use and mental health symptoms. Thus, continued 
efforts are needed to improve screening for both 
disorders to facilitate a thorough assessment and 
subsequent referral to appropriate treatment. Most 
patients and families do not know or understand 
the differences between treatment settings, so more 
research is needed on how to facilitate treatment 
referrals so patients remain engaged in care. 

Types of Integrated Treatment
Regardless of the treatment setting, behavioral 
therapy, pharmacotherapy, and recovery support in 
the patient’s community should be considered in 
treatment plans for patients with co-occurring AUD 
and MHCs. Because of the heterogeneity among 
co-occurring AUD and MHCs, individualized 
treatment plans should account for the severity of 
each disorder and for patient preference regarding 
interventions. Also, although not typically assessed, 
the amount of available resources a person has for 
stabilization and recovery needs to be included 
in the assessment to inform the treatment plan. 
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These resources often are called “recovery capital,” 
a dimension3 that recently developed tools can 
assess.39,40 Two clinically identical patients can 
have different levels of recovery capital in terms of 
employment, education, finances, living situation, 
and social networks, all of which can affect clinical 
interventions and, ultimately, the likelihood of 
remission and long-term recovery. 

Behavioral therapy
Behavioral therapies, such as motivational 
enhancement therapy, cognitive behavioral therapy, 
contingency management, and 12-step facilitation, 
are the standard of care for individuals with AUD 
and are a key part of a treatment plan for individuals 
with co-occurring AUD and MHCs.41 As such, 
behavioral therapy for AUD, which is commonly 
motivational enhancement therapy or cognitive 
behavioral therapy, is provided to all participants 
in most randomized controlled trials that evaluate 
pharmacotherapy for individuals with AUD and 
an MHC. Although less commonly discussed, 
AUD-focused therapies delivered to individuals 
with MHCs may need to be adapted to account 
for the MHC. For example, Levin and colleagues 
modified the delivery of cognitive behavioral therapy 
for SUD when working with individuals who 
had co-occurring attention deficit hyperactivity 
disorder.42 The researchers allowed in-session time 
for completing homework assignments, checked in 
with participants after presenting any new paradigm 
for understanding drug use behavior, and used visual 
diagrams to help with skills training. 

Other behavioral therapies designed to address 
MHCs, such as cognitive behavioral therapy for 
depression or anxiety and dialectical behavioral 
therapy for mood dysregulation, can be integrated 
into the treatment plan for individuals who have 
co-occurring disorders. For example, integration 
of modules from cognitive behavioral therapy 
for individuals with AUD and depression may 
include introducing skills to address each disorder 
at alternating sessions. Increasingly, co-occurring 
disorders are being addressed simultaneously in a 
single session. Examples include integrated group 
therapy for adults with bipolar disorder and SUD,43 
integrated individual cognitive behavioral therapy 
for depression and SUD,44 integrated cognitive 
behavioral therapy for post-traumatic stress disorder 

and SUD,45 and “seeking safety,” a group therapy for 
individuals with a history of trauma and SUD.46 

These integrated protocols appear to be promising. 
Researchers that conducted a meta-analysis of 
studies that combined cognitive behavioral therapy 
and motivation interviewing to treat individuals 
with depression and AUD found that integrated 
treatment, when compared to usual care, was 
associated with small but clinically significant 
improvements in depressive symptoms and alcohol 
use.47 Another review of integrated treatments for 
individuals with SUD and trauma experiences also 
found that integrated treatment was associated 
with improvement in both SUD and symptoms of 
post-traumatic stress disorder, but no clear benefit 
was found for integrated treatment when it was 
compared to nonintegrated treatment.48 Further 
research is needed to compare the efficacy, cost, 
and patient satisfaction associated with integrated 
versus nonintegrated behavioral treatment of 
AUD and MHCs. 

Pharmacotherapy
Pharmacologic trials for co-occurring AUD and 
MHCs have focused primarily on treating the 
MHC with a medication that has demonstrated 
efficacy for treating the MHC in the absence of 
co-occurring AUD.49-51 This type of trial includes, 
for example, using an antidepressant medication 
to treat an individual who has AUD and major 
depressive disorder. On average, these pharmacologic 
trials have shown modest improvements in 
the MHC, with limited improvement in the 
co-occurring AUD.52,53 Likewise, clinical trials that 
used medication effective at treating AUD alone 
have shown some improvement in the AUD, with 
limited improvement in the co-occurring MHC.50,54 
Importantly, in the studies that evaluated the 
effectiveness of AUD medication for co-occurring 
AUD and MHCs, most participants were also 
simultaneously receiving medication for the MHC, 
which may have affected study outcome.54,55 

Pharmacologic trials for co-occurring disorders 
have been limited by small sample sizes, which 
reflects difficulty recruiting and retaining participants 
in these trials. Given these challenges, studies using 
registries or electronic medical record databases may 
be an alternative for evaluating outcomes associated 
with available pharmacologic treatments. For 
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example, one recent quasi-experimental study used 
public databases to examine the effect of medication 
treatment for AUD among adults involved in the 
criminal justice system.56 These participants had 
alcohol dependence (per the DSM-IV classification) 
and serious mental illness (i.e., schizophrenia, bipolar 
disorder, or major depressive disorder). Although 
details on abstinence, heavy-drinking days, and 
symptoms of the MHC were not accessible through 
the public databases used in this study, the databases 
allowed investigators to identify a large sample 
(N = 5,743) and use information on functional 
outcomes, which served as a proxy for traditional 
outcomes used in a randomized controlled trial. In 
this study, individuals who received medication for 
AUD were less likely at the 1-year follow-up to have 
been hospitalized for a psychiatric condition or to 
have used the emergency department. They also were 
more likely to have adhered to their psychotropic 
medication regimen than participants who were not 
taking these medications. 

The overall literature on pharmacotherapy for 
co-occurring AUD and MHCs suggests medication 
without other treatment interventions may not 
be adequate to stabilize both conditions.52,57 
Nonetheless, medication is a treatment option 
that should be discussed with patients who have 
co-occurring disorders. For more serious mental 
illness, specifically bipolar disorder and psychotic 
disorders, disorder-specific medication is necessary 
for initial stabilization and maintenance.37 For 
other MHCs, such as depression and anxiety with 
mild to moderate impairment and AUD with mild 
impairment, when each disorder is considered 
separately, treatment guidelines suggest medication 
or therapy as options for first-line treatment, 
although medication is more strongly indicated 
for individuals who have greater impairment.58-60 
More research is needed to determine if medication 
should be more strongly indicated for co-occurring 
AUD and MHCs causing mild impairment, given 
the more complicated course of illness when these 
disorders co-occur. 

Recovery support in the community
Peer-led mutual help organizations can be another 
component of a treatment plan for individuals with 
co-occurring AUD and MHCs. Beginning in the 
1980s, mutual help organizations for individuals 

with SUD and an MHC were formed, including 
Dual Recovery Anonymous, Double Trouble in 
Recovery, and Dual Diagnosis Anonymous.61 These 
groups all follow the 12 phases or traditions of 
12-step organizations, but they have modifications 
addressing the co-occurring MHC. Relative to 
12-step organizations for AUD alone, such as 
Alcoholics Anonymous, mutual help groups for 
individuals with co-occurring disorders are less 
common, and less research exists that evaluates 
the relationships among group attendance, mental 
health symptoms, and alcohol use. In one study of 
individuals with psychotic disorders (schizophrenia 
or schizoaffective disorder) and AUD and/or cocaine 
use disorder, in which a majority of the participants 
were African American, investigators found that 
regular attendance at Double Trouble in Recovery 
was associated with fewer psychiatric symptoms, 
increased rates of abstinence, and greater adherence 
to psychiatric medication.62 

Because of their greater national presence, 
mutual help organizations for AUD or MHCs are 
much more accessible than those for co-occurring 
disorders. Among the mutual help organizations 
for AUD, Alcoholics Anonymous is the largest, 
with approximately 61,000 meetings serving 
1.3 million members in the United States.63 Also, 
Alcoholics Anonymous has been the mutual help 
organization most thoroughly evaluated for the effect 
of participation, both for individuals with AUD and 
for those with co-occurring AUD and an MHC. 
A recent systematic review and meta-analysis of 
patients with AUD and co-occurring MHCs found 
that AUD improved with Alcoholics Anonymous 
attendance, and the patients with co-occurring AUD 
and an MHC benefited from engagement with 
Alcoholics Anonymous as much as patients with no 
co-occurring MHC.64 

Mutual help organizations for individuals with 
MHCs have greatly expanded over the past 30 years 
as part of an overall emphasis on including peers 
in the recovery process. Whether participation in 
these groups provides benefit has been less clear,65 
and research in this area has been complicated by 
a lack of standardization across groups. Substantial 
variability exists regarding services provided by 
these groups, which can include telephone support 
hotlines, social and recreational activities, and 
advocacy, in addition to face-to-face meetings. Also, 
research evaluating the efficacy of these groups 
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has not examined differences between individuals 
who have an MHC with a co-occurring AUD and 
those with no co-occurring AUD. Further research 
is needed to determine the ways individuals with 
co-occurring AUD and MHCs might benefit from 
participation in a mutual help organization that is 
focused on alcohol and other substance use versus a 
group focused on symptoms of the MHC.

In addition to in-person peer support, individuals 
who have AUD and/or MHCs are increasingly 
seeking support through online support groups and 
social media.66,67 Research is ongoing to determine 
the effectiveness, important characteristics (e.g., 
synchronous, such as chat rooms; asynchronous, 
such as forums; and level of monitoring from 
moderators), and risks of online peer support. 
Because of the heterogeneity associated with 
co-occurring AUD and MHCs, people with similar 
illness experiences may be geographically far apart, 
and online peer support could help them connect. 

Comprehensive integrated treatment for 
serious mental illness and AUD
Evidence-based practices for integrated treatment 
programs for individuals with substantial impairment 
and low functioning because of AUD and a serious 
mental illness, such as schizophrenia or bipolar 
disorder, include incorporating interventions that 
match an individual’s stage of readiness for treatment 
engagement68 and involve assertive outreach, 
motivational interventions, and counseling to build 
cognitive and behavioral skills. Evidence-based 
practices also include strengthening an individual’s 
connection with social supports that encourage 
recovery, a comprehensive approach that addresses 
AUD and MHCs in all aspects of the program, 
including social services, and takes a long-term, 
community-based perspective on recovery. Cultural 
sensitivity and competence are also crucial aspects of 
integrated treatment programs.

One example of a comprehensive integrated 
treatment is integrated dual diagnosis treatment, 
which incorporates these evidence-based practices 
and integrates all components of a treatment 
plan, including psychological, pharmacological, 
educational, and social interventions.69 Assertive 
community training and intensive case management 
are two other treatments that have been adapted 
for individuals with serious mental illness and 

co-occurring AUD.37 These two treatments both 
involve intensive case management, skills training, 
and individual counseling.

The research supporting superior efficacy 
associated with integrated treatment remains limited. 
However, in a systematic review of randomized 
controlled trials of long-term integrated psychosocial 
interventions for individuals with SUD and serious 
mental illness, when the researchers compared 
integrated intervention with usual care, they found 
no significant differences in participant alcohol or 
substance use, functioning, or life satisfaction.70 The 
investigators noted that their systematic reviews of 
the existing literature were limited by differences 
in study design and the outcomes used to evaluate 
intervention efficacy, as well as by low rates of subject 
retention, longitudinally. 

Challenges in Implementing 
Integrated Treatment
Although integrated treatment is considered the 
standard of care for individuals with co-occurring 
AUD and MHCs, implementing it in both SUD 
and mental health treatment centers has been 
difficult. Some of the implementation challenges 
relate to the independent development of the 
public mental health and SUD treatment systems, 
which have differences in workforce training 
(e.g., coursework and clinical rotations), licensure 
requirements, and reimbursement. 

Training and licensure requirements for providers 
delivering the same type of treatment vary among 
specialties. For example, behavioral therapies are 
commonly delivered by psychologists, social workers, 
counselors with primary training in MHCs, or 
alcohol and drug counselors. The programs that train 
these providers have different accreditation bodies 
that oversee the educational requirements during 
training. The programs also have different state 
licensure requirements. In 2009, the Council for 
Accreditation of Counseling and Related Educational 
Programs revised its standards to emphasize that 
mental health counselors need to have exposure to 
coursework specific to substance use.71 When mental 
health counseling programs were surveyed in 2013, 
69% required this coursework, and 13% offered it as 
an elective.72 In contrast, the Council on Social Work 
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Education has no emphasis on coursework specific to 
substance use, and the same survey found only 2% of 
master’s degree programs in social work required this 
coursework, and only 64% offered it as an elective. 

For alcohol and drug counselors, training 
traditionally has emphasized clinical rotations, 
but more recently it has been shifting toward 
incorporating more formalized coursework.73 Unlike 
other behavioral therapy providers, alcohol and drug 
counselors have no national accreditation system 
to guide their training for MHCs, and training 
programs are more influenced by state licensure 
requirements. Differences in training and licensure 
may affect the dissemination and implementation of 
newer evidence-based practices, such as integrated 
treatments. Standardized training and licensure 
requirements could provide a mechanism for 
monitoring training, and it could potentially 
encourage dissemination of newer practices through 
continuing education requirements.

However, requiring that all providers receive 
training in both SUD and MHCs does not 
guarantee they will receive didactic and clinical 
training in both conditions or training in integrated 
treatment. Training experiences for these disorders 
generally occur separately. In part, separate training 
experiences occur because integrated services may 
not have been developed to serve as a clinical 
training site, and because many educators lack 
training and expertise in the management of 
co-occurring disorders. 

For example, although graduate medical education 
for psychiatry requires that trainees be exposed 
to addiction psychiatry, concerns have been 
raised that the current training does not produce 
psychiatrists who are well-prepared to manage SUD, 
or co-occurring SUD and MHCs, in practice.74 
When training directors of general psychiatry were 
surveyed to identify barriers to adequate training 
in addiction, the two most commonly identified 
barriers were limited faculty and staff with expertise, 
and limited faculty and staff time to supervise clinical 
experiences.74 This survey also found that in 2017, 
only 15% of general psychiatry training programs 
had board-certified faculty in addiction psychiatry, 
and only 37% of programs had board-certified 
faculty in addiction medicine. 

Since no formal training paths offer training 
in integrated treatment, providers generally need 
to pursue training in each field to be prepared 

to provide this type of care. Few incentives exist 
for pursuing additional training, because within 
the SUD and mental health treatment systems, 
additional reimbursement is not provided 
for delivering integrated treatment services. 
Reimbursement inequities also exist for each type 
of care. Historically, insurance benefits for mental 
health treatment have been greater than the benefits 
for substance use treatment.75 

The federal Mental Health Parity and Addiction 
Equity Act of 2008 was enacted to address this 
inequity. Despite the legislation, integrated treatment 
delivery is still limited by restrictive diagnostic and 
billing criteria that generally assess service eligibility 
based on one disorder only.76 Often, the criteria 
do not account for the complexity added to either 
disorder when a co-occurring disorder is present. 
Furthermore, integrated care often requires frequent 
communication among providers to effectively 
coordinate care, but coordination of care is not a 
reimbursable service in fee-for-service insurance 
models. SAMHSA continues to work to address 
these barriers, and it is possible that as health 
care financing transitions from fee-for-service to 
population-based care, funding to support integrated 
treatment programs may become more flexible.

Innovative Models 
One example of an innovative model for 
improving education is the Extension for 
Community Healthcare Outcomes program for 
primary care providers, called Project ECHO 
(https://echo.unm.edu). This program uses a 
simultaneous video link to connect specialists and 
primary care providers in different regions of a state 
for regular case-based discussions. In New Mexico, 
one focus of Project ECHO has been a weekly 
meeting about addictions and psychiatry. A review 
of the program suggests that this type of learning 
opportunity helped New Mexico increase the 
number of physicians who have waivers to prescribe 
buprenorphine in underserved areas at a much faster 
rate relative to other states in the country.77 

Innovative models also have been developed 
to address some of the challenges associated with 
implementing integrated treatment, particularly 
the shortage of providers in the addiction 
treatment setting who are trained in both SUD 

https://echo.unm.edu/
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and MHCs. When two transdiagnostic and not 
disorder-specific interventions for MHCs were 
evaluated among individuals with AUD and 
co-occurring anxiety disorders, the interventions 
showed encouraging preliminary results.78,79 

Unified protocol therapy is an emotion-focused, 
cognitive behavioral therapy treatment that has 
been shown to be effective for a range of different 
MHCs, including anxiety, depression, and bipolar 
disorder. In an 11-week study, 81 individuals 
who had AUD and an anxiety disorder were 
randomized to 4 conditions, and the group 
that received the unified protocol therapy was 
the only group to have a significant reduction 
in heavy-drinking days when compared to the 
other groups.78 

Acceptance and commitment therapy is a 
mindfulness-based form of behavioral therapy 
that has been shown to be effective for anxiety 
and depression, as well as for SUD. In a 12-week, 
uncontrolled pilot study of acceptance and 
commitment therapy, which included 43 veterans 
with AUD and post-traumatic stress disorder, 
researchers found that 67% of the veterans 
completed the protocol.79 Improvements in 
alcohol use, anxiety, depression, and quality 
of life were also reported. More research 
is needed to evaluate the efficacy of these 
transdiagnostic interventions for co-occurring 
AUD and MHCs. Currently, five clinical trials 
registered on clinicaltrials.gov are investigating 
these two transdiagnostic interventions for 
co-occurring disorders. 

Another strategy for addressing implementation 
challenges has been to leverage technology to help 
providers who have no prior specialized training 
deliver cognitive behavioral therapy for anxiety 
disorders. For example, in the coordinated anxiety 
learning and management (CALM) intervention 
for addiction recovery, individuals with SUD 
and an anxiety disorder receive a group-based, 
computer-assisted, but therapist-directed, 
treatment for anxiety disorders that has been 
adapted for individuals with co-occurring 
disorders. In a randomized controlled trial, 
individuals who received the CALM intervention 
had less anxiety and less substance use through 
6-month follow-up when compared to those who 
received the usual care.80 

Future Directions
Although integrated treatment for co-occurring 
AUD and MHCs makes intuitive sense, the evidence 
base supporting integrated treatment, particularly for 
co-occurring anxiety and depression, is less mature. 
To address the heterogeneity among individuals with 
co-occurring disorders, more research is needed on 
the types of services, service providers, and treatment 
settings that are best for which groups of individuals. 
Also, in the evaluation of a treatment’s efficacy, it 
is important to include individual strengths, such 
as recovery capital, that may moderate or mediate 
response to treatment. Recruiting participants who 
have AUD and MHCs for randomized controlled 
trials to evaluate the effectiveness of treatment can 
be challenging, and increasing measurement-based 
practice81 within current treatment structures 
could help clinicians determine which patients 
are struggling and prompt re-evaluation of 
treatment plans. 

Furthermore, a limited amount of staff and faculty 
with expertise in integrated treatment for individuals 
with SUD and MHCs has been identified as a 
barrier to improving education and subsequent 
delivery of care for co-occurring disorders. Therefore, 
it is imperative that educators and policy makers 
consider increasing virtual and multidisciplinary 
training opportunities that focus on addiction, 
MHCs, and integrated treatment. Increasing 
multidisciplinary training opportunities includes 
streamlining continuing education accreditation so 
an educational program developed for one group of 
providers can easily be shared with other providers 
who could benefit from the same information and 
who also need continuing education credits for their 
specialty.81 

Finally, continued innovation is needed to use 
promising technologies, such as computerized 
interventions, to treat co-occurring disorders in 
settings that have limited expertise. Although 
some preliminary projects have evaluated adapting 
computerized interventions for MHCs for 
delivery in the SUD treatment setting, no trials of 
computerized interventions for SUD have been 
adapted for delivery in the mental health treatment 
setting. Since most individuals with co-occurring 
SUD and MHCs receive care in the mental health 
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setting, this is an important setting for evaluating 
these types of interventions.
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