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Abstract

Alcohol use disorder is a major contributor to the morbidity and mortality burden worldwide. It 

often coexists with other psychiatric disorders; however, the nature of this comorbidity is still a 

matter of debate. In this Series paper, we examine the main psychiatric disorders associated with 

alcohol use disorder, including the prevalence of co-occurring disorders, the temporal nature of the 

relationship, and mechanisms that might explain comorbidity across the lifespan. Overall, this 

disorder co-occurs with a wide range of other psychiatric disorders, especially those disorders 

involving substance use and violent or aggressive behaviour. The causal pathways between alcohol 

use disorder and other psychiatric disorders are heterogeneous. Hypotheses explaining these 

relationships include reciprocal direct causal associations, shared genetic and environmental 

causes, and shared psychopathological characteristics of broader diagnostic entities (eg, 

externalising disorders). Efforts to untangle the associations between alcohol use disorder and 

other disorders across the lifespan remain a crucial avenue of research.

Introduction

Alcohol use disorder is among the leading causes of morbidity and mortality worldwide;1–3 

an estimated 95 million people live with alcohol dependence globally.4 Alcohol use disorder 

refers to impaired control over alcohol use, leading to physiological dependence and 

tolerance, and detrimental psychological, social, and physical consequences. These disorders 

are highly disabling, associated with many physical and psychiatric comorbidities,1,5,6 and 

are responsible for 10% of the burden of disease related to substance use and mental 

disorders.7 In this Series paper, we refer to alcohol use disorder when describing the clinical 
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diagnoses of DSM-IV alcohol abuse or dependence, as well as DSM-5 alcohol use disorder, 

which combined DSM-IV alcohol abuse and dependence symptoms.

Psychiatric comorbidity is the presence, simultaneously or in sequence, of more than one 

disorder within an individual within a certain time period.8 The prevalence of most mood, 

anxiety, substance, and thought disorders is higher in people with alcohol use disorder than 

in the general population,9–11 although the magnitude of the correlation varies across 

disorders.12,13 Alcohol use disorder comorbidity could arise from several potential 

mechanisms, including a direct or indirect causal effect of the disorder on other psychiatric 

disorders, or vice versa, shared genetic and environmental causes of the disorder and other 

psychiatric disorders, or because alcohol use disorder and other psychiatric disorders share 

psychopathological characteristics and form part of a single diagnostic entity.

Although previous reviews have documented patterns of comorbidity between alcohol use 

disorder and other psychiatric disorders, they have tended to focus on single psychiatric 

disorders and on isolated pieces of the pathways linking the disorder to psychiatric 

disorders. To our knowledge, no previous review has attempted to evaluate the evidence on 

the relationship between alcohol use disorder and the range of internalising, externalising, 

and thought disorders, to summarise the evidence on the directionality of these relationships, 

or to critically examine the types of mechanisms linking these disorders. Understanding how 

comorbid patterns of alcohol use disorder and other psychiatric disorders arise (ie, which 

disorder presents first), and how they are connected (ie, a causal link, or shared causes or 

psychopathological characteristics) is necessary to determine effective interventions to 

reduce the risk of comorbidity, and to treat existing comorbid psychiatric disorders.

In this Series paper, we address existing research gaps in three ways. First, we discuss 

evidence on the prevalence of psychiatric disorders in people with alcohol use disorder, and 

the prevalence of alcohol use disorder in people with psychiatric disorders. We report the 

available median or pooled prevalence (table), results from individual studies, or the range of 

prevalence across studies. We have organised the psychiatric disorders into three groups, 

internalising disorders (eg, depression, anxiety), externalising disorders (eg, other substance 

use disorders, personality disorders), and thought disorders (eg, psychosis), on the basis of 

covariation symptoms among these disorders.39–41 Because borderline personality disorder 

and bipolar disorder share covariation with disorders from more than one domain,39,42 we 

have grouped borderline personality disorder in the externalising domain, and bipolar 

disorder within the thought disorder domain. Second, we reviewed evidence on the 

directionality of these relationships—that is, whether alcohol use disorder preceded another 

psychiatric disorder, or vice versa. To our knowledge, the directionality of these 

relationships has not been the subject of a broad review to date. Finally, we present evidence 

on the types of mechanisms used to explain the comorbidity between alcohol use disorder 

and other psychiatric disorders.

The structure of mental disorders and alcohol use disorder

Contemporary psychiatric epidemiology suggests that developmental pathways for alcohol 

use disorder are initiated before problematic alcohol use begins,1,44 and are likely to be 
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causally related to processes that increase vulnerabilities to externalising and internalising 

psychiatric disorders.45,46 The internalising–externalising framework of psychopathology is 

a statistically derived model that accounts well for the covariation among psychiatric 

symptoms and disorders in children and adults.40 This framework has been suggested as a 

guide for research on common causal pathways underlying lifetime disorder comorbidity, 

including alcohol use disorder.45

Krueger40 provided the foundational evidence for the factor structure of common mental 

disorders, suggesting that psychiatric symptoms are dimensional and that comorbidity arises 

from common, underlying, core psychopathological processes.1,14 Internalising disorders 

involve sadness, fear, and rumination, whereas externalising disorders involve rule-breaking 

and aggression. Since the early 2000s, studies have evaluated the cross-national stability of 

the internalising–externalising model, replicating and expanding its structure, in which 

somatoform, psychotic, and thought disorders form a separate domain that is highly 

correlated with internalising symptoms.39,47,48

Alcohol use disorder has been consistently classified within the externalising dimension, 

although other more extensive psychopathology frameworks have conceptualised the 

externalising domain as comprising two spectra characterised by identifiable personality 

counterparts: disinhibited and antagonistic.49 In this framework, alcohol use disorder fits 

more purely within the disinhibited spectrum of externalising disorders, conforming to a 

subfactor characterised by substance use problems.49

Alcohol use disorder and disorders within the externalising dimension of 

psychopathology

Substance use disorders

Compared with other psychiatric disorders, substance use disorders have strong connections 

to alcohol use disorder. Similar to alcohol use disorder, substance use disorders involve 

impaired control and negative consequences due to use of an intoxicating or addictive 

substance. Historically, 40·6% of men and 47·1% of women with alcohol use disorder have 

also had a lifetime substance use disorder (table).38

In US studies published in 2007 and 2015, a DSM-IV alcohol use disorder diagnosed in the 

past 12 months increased the odds of a substance use disorder by a factor of 5·5,43 whereas 

DSM-5 alcohol use disorder increased the odds of substance use disorder by a factor of 3·3.1 

A longitudinal study published in 2016 showed that substance use disorders during early and 

late adolescence increased the risk for alcohol use disorder in early adulthood by a factor of 

3·5 for early adolescence and 4 for late adolescence.14 The role of alcohol use disorder as a 

potential cause of substance use disorder is, however, largely unexplored in longitudinal 

studies.

Two main models have been proposed to explain the relationship between substance use 

disorders and alcohol use disorder: the gateway hypothesis and the common liability model. 

The gateway hypothesis describes alcohol use preceding the use of marijuana and other 

drugs, on the basis of longitudinal studies that show a predictable chronological sequence in 
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the onset of use. In their foundational study, Kandel and Kandel50 showed that about 65% of 

marijuana users started drinking alcohol before they started using marijuana, and about 97% 

of cocaine users started drinking alcohol before using cocaine. In a study across 17 

countries, Degenhardt and colleagues51 confirmed a common temporal order of drug 

initiation that is relatively consistent across countries. However, the gateway sequence varies 

across time and place,51–53 suggesting that the causal mechanism might be influenced by the 

social context of which drugs are normative and available. A key mechanism in the gateway 

hypothesis is the exposure opportunity, in which individuals who are already users of legal 

substances are more likely to be exposed to illegal drugs within their homes or peer 

environment.54 Increasing legal access to marijuana across the world (ie, in the USA, 

Canada, and Uruguay) could therefore affect the sequence of drug initiation.53 Although the 

gateway hypothesis seems to account for drug initiation and non-problematic use, it does not 

satisfactorily explain the path from alcohol and illicit substance use to alcohol use disorder 

and substance use disorder. By contrast, the common liability model offers a clearer 

explanation of this process, by introducing the concept of liability to addiction.55 In this 

model, liability denotes a latent characteristic that, when measured, would provide a 

continuous gradation in which normality is affected.55 The gradations of normality 

correspond to variation in the propensity (resulting from genetic and environmental 

interactions) to develop a psychiatric disorder, in this case alcohol use disorder or substance 

use disorder.55,56

Nicotine use disorder

Upwards of 80% of individuals with DSM-IV alcohol dependence smoke cigarettes, and up 

to 30% of smokers have DSM-IV alcohol dependence.57,58 In the USA, individuals with 

DSM-IV alcohol dependence are three times more likely to smoke than the general 

population, and people who have tobacco dependence are four times more likely to have 

alcohol dependence.16,59 In a German general population study, 18·1% of people who met 

tobacco dependence criteria had alcohol use disorder (table), by contrast with 3·9% among 

never-smokers and 7·6% among non-tobacco-dependent ever-smokers.15

The longitudinal association between alcohol use disorder and nicotine use disorder is less 

clear, mainly because of the infrequent measurement of clinical symptoms of nicotine use 

disorder in epidemiological studies that often measure quantity and frequency of use. 

However, early initiation of smoking is clearly a risk factor for the development of alcohol 

use disorder and related problems, including comorbidity of the disorder and nicotine use 

disorder.60–62

Twin and family studies suggest that as much as half the risk for nicotine use disorder and 

alcohol use disorder is mediated by genetic factors.63 Shared environmental factors also link 

alcohol and nicotine use, which can vary across different developmental stages. In a study of 

adolescent and young adult twins, Koopmans and colleagues64 observed that environmental 

factors have a crucial role in the co-use of alcohol and tobacco in early adolescence, 

particularly among men, whereas genetic factors account for most of the variance in 

adulthood. The early onset of both alcohol and nicotine use is, by itself, a risk factor for 

alcohol use disorder and nicotine use disorder.65 At the neurobiological level, two main 
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models explain the comorbidity of alcohol and nicotine dependence: the cross-reinforcement 

and the cross-tolerance.59 Cross-reinforcement refers to the ability of alcohol and nicotine to 

enhance the motivation to consume the other substance by acting on shared neurobiological 

mechanisms that underlie the reinforcement of drug effects (ie, mesolimbic dopamine 

pathway). The cross-tolerance model proposes that the repeated use of both alcohol and 

nicotine can facilitate tolerance to the pharmacological effects of one another;63 eg, chronic 

nicotine use decreases the effects of alcohol,66 causing an escalation of alcohol use and 

subsequently the progression to alcohol use disorder.59

Personality disorders

Although only antisocial personality disorder has been consistently classified within the 

externalising domain,67,68 borderline personality disorder also commonly co-occurs with 

alcohol use disorder.17 Individuals with antisocial personality disorder engage in aggressive 

and abusive relationships, lack empathy, engage in risk taking, lie, and manipulate; whereas 

individuals with borderline personality disorder engage in risk-taking behaviour and have 

intense relationships, distorted self-image, and suicidal behaviour. A 1995 review indicated a 

median prevalence of antisocial personality disorder of 18% and borderline personality 

disorder of 21%, in people with alcohol use disorder (table).18 In a 2018 meta-analysis, 

however, the lifetime prevalence of alcohol use disorder was 77% in people with antisocial 

personality disorder, 52% in people with borderline personality disorder, and 39% in people 

with other personality disorders (including combined or undifferentiated personality 

disorder).17

In a 2012–13 US epidemiological study, the odds for antisocial personality disorder were 1·7 

in individuals with moderate lifetime alcohol use disorder and 2·4 in individuals with severe 

lifetime alcohol use disorder, and the odds for borderline personality disorder were 1·5 in 

individuals with moderate lifetime alcohol use disorder and 2·5 in individuals with severe 

lifetime alcohol use disorder.1 The excess prevalence of alcohol use disorder in people with 

personality disorders, and vice versa, is particularly challenging in the context of treatment, 

mainly because of the lower retention of people with personality disorders in alcohol use 

disorder treatments.69,70 Studies exploring the longitudinal association between personality 

disorders and alcohol use disorder are lacking, although personality traits of antisocial 

personality disorder and borderline personality disorder generally precede alcohol use 

disorder.71,72

Alcohol use disorder and personality disorder comorbidity, particularly antisocial 

personality disorder and borderline personality disorder, is hypothesised to operate through 

behavioural disinhibition.73 This hypothesis posits that individuals with antisocial and 

impulsive traits have lower thresholds to deviant behaviours, which added to low constraint, 

low harm avoidance, and lack of social conformity, favours the engagement in early alcohol 

use and development of alcohol use disorder.72,73 In a study of adoptees in Sweden, low 

harm avoidance and high novelty seeking at age 11 years exponentially increased the risk for 

alcohol abuse at age 27 years.71 This study, started more than 50 years ago, has provided 

valuable insights into how personality traits in childhood predict alcohol misuse in later life. 

In addition to the plausible direct effect of personality disorders on alcohol use disorder, 
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indirect path ways have also been proposed. For example, personality traits of people with 

personality disorders have been linked to known social and environmental risk factors for 

alcohol use disorder, such as deficient socialisation, school performance, family functioning, 

and deviant peers.74–76 Although the role and strength of these mediating factors is not well 

described in the context of causal analysis, the known predictive power of these factors in 

personality disorder and alcohol use disorder is indicative for this potential indirect causal 

pathway.

Alcohol use disorder and disorders within the internalising dimension of 

psychopathology

Major depressive disorder (MDD)

Lifetime prevalence of alcohol use disorder in those with lifetime MDD ranges from 

approximately 27% to 40% across epidemiological studies in the USA77–79 with a median 

prevalence of 30% across 35 studies.19 The prevalence of MDD in people with current 

alcohol use disorder (past 12 months) ranges from 4% to 22%.20

The link between these two conditions is complex. A 2008 longitudinal study found that 

depressive symptoms in childhood doubled the odds of DSM-IV alcohol dependence in 

young adulthood.80 A higher severity of depression, measured through the number and 

frequency of depressive symptoms, is also associated with initiating alcohol use without 

parental permission (in boys), early onset of first alcohol intoxication episodes, and presence 

of alcohol dependence criteria.80,81 The average ages of onset for alcohol use disorder and 

MDD are similar, although alcohol use disorder tends to precede MDD more often than vice 

versa.82,83 In a meta-analysis of longitudinal and cross-sectional studies, Boden and 

Fergusson21 reported that the odds of MDD in people with alcohol use disorder was 2 times 

higher, and for alcohol use disorder in people with MDD it was 2·1 times higher.

There is a long-standing debate about whether alcohol use disorder and depression are 

independent disorders or overlapping illnesses connected by common causative factors.84 

The use of alcohol to relieve depressive symptoms (ie, the self-medication hypothesis),85,86 

and the development of depressive symptoms as a result of the social and biological 

consequences of alcohol use disorder, have both been reported.21,84,87 Several studies have 

found common genetic links between depression and alcohol use disorder. For example, in 

1874 monozygotic male twins, index twins with a lifetime diagnosis of MDD had 2·8 times 

higher odds of alcohol use disorder than index twins who did not report an episode of MDD.
88 In another study of 3372 pairs of male twins, MDD in one twin was associated with risk 

of MDD alone and MDD plus DSM-IV alcohol dependence, but not DSM-IV alcohol 

dependence alone, in the co-twin.89 These findings suggest a genetic influence on the 

development of alcohol use disorder, MDD, and the co-occurrence of these psychiatric 

disorders. Gene–environment interaction (interaction in which the genetic effect is 

conditional for expression on environmental triggers) has been studied for both depression 

and alcohol use disorder;90,91 comorbidity of these disorders may plausibly arise from 

exposure to common environmental causes, as suggested by a genome-wide association 

study in which the relationship between a genetic risk variant (ie, SEMA3A) and the 
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comorbidity of depression and alcohol use disorder was only present among African 

Americans.92

Attention-deficit hyperactivity disorder (ADHD)

ADHD is a condition marked by impaired ability to maintain focus and attention as well as 

frequent distraction, restlessness, and impulsive behaviour. Alcohol use disorder in people 

with ADHD is prevalent, ranging from 19% to 26% of young adults in different countries.
23,24 The prevalence of ADHD in people with alcohol use disorder has a similar range in 

adolescents,25 and rises to 33% in adults.25,26

Early-onset ADHD has been prospectively associated with future alcohol use and alcohol 

use disorder.93 In two meta-analyses of longitudinal studies, the pooled odds ratio for 

alcohol use disorder in people with ADHD in childhood ranged between 1·35 (95% CI 1·11–

1·64) and 1·74 (1·38–2·20), relative to youths without ADHD.27,28 These findings support 

the hypothesis of a causal connection between these two disorders, and emphasise the 

importance of early detection of ADHD in childhood and adolescence.

Studies have shown biological and cognitive differences in individuals with and without 

ADHD that might be related to the increased risk of alcohol use disorder in this population.
94 In a meta-analysis of case-control and family studies, Faraone and colleagues95 found that 

the pooled odds ratio of having a D4 dopamine receptor mutation in people with ADHD 

ranged from 1·4 to 1·9.95 When the dopamine system is altered, the effect of alcohol on the 

dopamine system is similar to the use of stimulant medications commonly used to treat 

ADHD.94 Studies that use functional neuroimaging have shown hypoactivation of the 

prefrontal cortex in individuals with ADHD when performing brain activation tasks (eg, 

go/no go tasks).96,97 The prefrontal cortex is essential for the development of executive 

functions, including planning, reasoning, and inhibition control; alterations of these 

functions have been indicated as a predictor of alcohol initiation and heavy drinking.98

Anxiety disorders

The group of disorders classified as anxiety disorders (eg, generalised anxiety disorder, 

social anxiety, and panic disorder), and alcohol use disorder, are among the five most 

prevalent psychiatric diagnoses in the USA.99 Comor bid alcohol use disorder and anxiety 

disorder is a common dual diagnosis; the estimated prevalence of alcohol use disorder 

among people with anxiety disorders in epidemiological surveys across countries ranges 

from 20% to 40%.20

The adjusted odds ratio of the 12-month comorbidity between alcohol use disorder and 

anxiety disorder ranges from 2·1 to 3·3 across epidemiological studies, with generalised 

anxiety disorder, social anxiety, and panic disorder showing the strongest association with 

alcohol use disorder.100 However, in a nationally representative study in the USA, past year 

DSM-5 alcohol use disorder (moderate and severe) was not associated with any anxiety 

disorders, whereas lifetime association was mostly weak (from 1·2 to 1·4), and only 

significant for any anxiety disorder, panic disorder, specific phobia, and generalised anxiety 

disorder.1 Although there is support for a longitudinal association in both directions (alcohol 

use disorder to anxiety disorders and anxiety disorders to alcohol use disorder), consistency 
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and precision of estimates tends to be weak, and confidence intervals often include the null 

value (table).22,29

Family and twin studies have shown that genetic and environmental factors are both 

important contributors to alcohol use disorder and anxiety disorder comorbidity.101 For 

example, Maier and colleagues102 have found a significantly increased risk of comorbidity 

among family members of individuals with anxiety disorder alone or alcohol use disorder 

alone, and Hodgson and colleagues have reported shared genetic underpinnings of alcohol 

use disorder and anxiety disorder.103 A 2017 systematic review identified six studies on risk 

factors for comorbid social anxiety disorder and alcohol use disorder in adolescents. The 

identified risk factors included female sex, peer acceptance, and affective problems, as well 

as other co-occurring disorders, such as depression, generalised anxiety disorder, 

agoraphobia, separation anxiety, and obsessive-compulsive disorder.104 The hypothesis that 

anxiety disorder causes alcohol use disorder has also been considered as a plausible 

mechanism for the comorbidity between these two conditions.101 Some anxiety disorders, 

such as social anxiety disorder, precede alcohol use disorder in up to 80% of cases.105 

Alcohol might be used to cope with anxiety symptoms, thus increasing the likelihood of 

developing alcohol use disorder.85 A prospective study of young adults between 19 and 21 

years old at baseline found that social anxiety disorder increased the risk of alcohol use 

disorder onset, particularly among women, but not the other way around.106 Additionally, 

the odds of developing alcohol use disorder in people with anxiety (including panic disorder, 

social and specific phobia, and generalised anxiety disorder) who self-medicate with alcohol 

was 2·5 (95% CI 1·26–4·97).107 Yet, the strength of the evidence for the causal connection 

between anxiety disorder and alcohol use disorder is still debated. For example, in a birth 

cohort of 1265 children in New Zealand followed up for 21 years, the odds for developing 

alcohol use disorder among people with anxiety disorder were 1·99 times higher than for 

people without anxiety disorder; however, after adjusting for other childhood factors (eg, 

depression and peer affiliations) the strength of the association was attenuated and became 

statistically non-significant.29

Post-traumatic stress disorder (PTSD)

PTSD is characterised by intrusive thoughts and anxiety following exposure to trauma. 

Prevalence of comorbid alcohol use disorder in individuals in the general population meeting 

criteria for PTSD ranges between 34% (Brazil) and 55% (USA).30,31 Among German 

patients receiving alcohol use disorder treatment, the prevalence of PTSD was 22·9%,32 

whereas in the US general population with alcohol use disorder the prevalence of PTSD was 

26·2% in women, which was 2·5 times higher than in men (table).38

Although studies addressing the longitudinal association between PTSD and alcohol use 

disorder are lacking, the general consensus is that PTSD tends to precede the onset of 

alcohol use disorder.108,109 For example, in a longitudinal study of US troops screened 

before and after deployment to Iraq, predeployment alcohol use was unrelated to the onset of 

PTSD; however, PTSD symptoms substantially increased the risk of screening positive for 

new-onset alcohol use disorder.33 Research also suggests that although alcohol consumption 

generally increases after exposure to a traumatic event (a necessary although not sufficient 
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condition for PTSD),110 such increases are relatively acute, and development of alcohol use 

disorder after exposure to a traumatic event is almost entirely restricted to those with 

problem alcohol use preceding trauma.111

As with other psychiatric disorders, the relationship between PTSD and alcohol use disorder 

could have other causal pathways. For example, alcohol use is a risk factor for being 

victimised, including sexual victimisation (particularly of women112) and aggravated 

assaults, and thus drinking alcohol or alcohol use disorder might indirectly increase the risk 

of PTSD.112,113 Alcohol use disorder can also affect the psychological mechanisms used to 

cope with traumatic events, increasing individual vulnerability to anxiety symptoms, 

including PTSD.101 Furthermore, common risk factors of both PTSD and alcohol use 

disorder have been examined, including previous history of depression and other psychiatric 

disorders,114,115 and early life stressors, such as inter personal violence, emotional abuse in 

childhood, and socio-economic deprivation.108 However, the evidence for a causal direct or 

indirect connection between PTSD and alcohol use disorder remains inconclusive.

Alcohol use disorder and thought disorder

Schizophrenia and psychotic disorders

Alcohol use disorder is the second most frequent form of comorbidity in patients diagnosed 

with schizophrenia, after nicotine dependence.116 In a 2009 systematic review and meta-

analysis, the median lifetime prevalence of alcohol use disorder in patients diagnosed with 

schizophrenia was 21% and current prevalence in this group was 11%.34 In the WHO’s 

World Mental Health Survey,35 which includes nationally representative samples of 18 

countries, the prevalence of lifetime alcohol use disorder in people with psychotic 

experiences was 17·1%, in contrast to 7·2% in people without a previous history of psychotic 

experiences.35

In the World Mental Health Survey, the adjusted odds ratio of psychotic experiences given 

previous history of alcohol use disorder was 1·6 (95% CI 1·2–2·0), whereas the odds ratio of 

alcohol use disorder given previous history of psychotic experiences was 1·5 (1·2–2·0).35 

These results support the hypothesis of a bidirectional relationship between alcohol use 

disorder and psychotic experiences, even after adjusting for antecedent mental disorders.35

Family and twin studies show that individuals diagnosed with schizophrenia who have first-

degree relatives who meet diagnostic criteria for alcohol use disorder have a greater risk of 

this disorder than other individuals with schizophrenia.117 The incidence of schizophrenia, 

however, is not increased in the children of parents with alcohol use disorder, and the 

incidence of this disorder in family members is also not increased in individuals with 

schizophrenia but not with comorbid alcohol use disorder.118,119 Common exposures and 

life experiences are also distinctive in these groups. Patients diagnosed with schizophrenia 

with alcohol use disorder are often exposed to conditions that increase their risk for 

excessive alcohol use (thus increasing their risk for developing the disorder), such as lower 

educational attainment, homelessness, and childhood conduct problems.120 Overall, the 

extent of the neurobiological understanding of the comorbidity of alcohol use disorder and 

schizophrenia is still limited. Evidence suggests that alcohol-induced psychotic disorder is a 
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separate entity that can be clinically distinguished from Wernicke’s encephalopathy, 

Korsakoff’s psychosis, alcohol-induced dementia, alcohol-withdrawal delirium, and 

schizophrenia.121 Patients with alcohol-induced psychotic disorder represent about a third of 

patients experiencing psychotic symptoms associated with alcohol dependence121,122 and 

lifetime prevalence of this disorder in people with alcohol dependence is 4% in the European 

population.123 Various hypotheses about alcohol-induced psychotic disorder development 

have been proposed. It can occur secondary to schizophrenia (ie, the self-medication 

hypothesis), as an underlying form of schizophrenia triggered by excessive alcohol use, as a 

direct toxic effect of alcohol, and as a coincidental occurrence of schizophrenia in someone 

with alcohol use disorder.121,124 Although evidence for all these four causal hypotheses 

exists, the overall conclusion is that more evidence is needed to draw definitive answers.121

Bipolar disorder

Epidemiological and clinical studies have found high prevalence of comorbid alcohol use 

disorder in patients with bipolar disorder. In a systematic review in treatment-seeking 

patients (both inpatients and outpatients) with bipolar disorder, the prevalence of alcohol use 

disorder across the reviewed studies (reflecting data from 65 785 patients) was 42%, higher 

than that of any other substance.125 In the general population, the prevalence ranges between 

24% and 44% in people with any bipolar disorder or type I bipolar disorder (characterised 

by depressive symptoms and manic episodes), and between 24% and 39% for patients with 

type II bipolar disorder (characterised by depressive symptoms and hypomanic episodes).36

Overall, evidence suggests that patients with bipolar disorder with current or past history of 

comorbid alcohol use disorder show more severe or more widespread neurocognitive deficits 

than patients without bipolar disorder, although information on the long-term health effects 

of this comorbidity is still scarce.126,127

Bipolar disorder is highly heritable, with a family history in about 80% of patients.127 The 

hypothesis of alcohol use disorder causing bipolar disorder could then be framed as alcohol 

use disorder triggering a predisposition towards bipolar disorder. This hypothesis has little 

empirical evidence,127,128 although studies suggest that alcohol use disorder destabilises the 

longitudinal course of illness for patients with bipolar disorder.129 The self-medication 

hypothesis has also been analysed; however, no consensus exists for mechanisms that would 

explain the full spectrum of alcohol use disorder and bipolar disorder comorbidity.127

Gaps in knowledge and recommendations for future research

As we have shown in this Series paper, alcohol use disorder co-occurs with a wide range of 

other psychiatric disorders. This disorder is most commonly comorbid with disorders on the 

externalising spectrum, including substance use disorders, nicotine dependence, antisocial 

personality disorder, and other disorders characterised by unconstrained and socially 

unadjusted behaviour. Mechanisms that explain comorbidity remain under investigation, but 

generally involve both common liability (eg, genetic and environmental underpinnings), and 

reinforcing and reciprocal direct causal relationships.
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Comorbidity research: the next decade

The structure of comorbidity itself remains an active area of research.49 Classification 

systems categorise disorders as either present or absent, on the basis of a set of diagnostic 

criteria, and assume that boundaries are stable across diagnoses. However, the dimensional 

nature of these disorders suggests that dichotomies and separation across disorders are not 

accurate representations of the way that psychiatric and substance use symptoms are 

organised in populations.46 Within the diagnosis of alcohol use disorder, evidence is 

substantial for dimensionality rather than presence or absence of alcoholism.130,131 

However, a broader debate remains about the nature of the correlation between alcohol use 

disorder symptoms and other psychopathological disorders.

Many classification systems have been proposed to replace or augment a dichotomous 

classification system. These include the transdiagnostic risk factor model that incorporates 

dimensions of psychopathology,41 ranging from a basic two-factor model to broader 

structures.39 These structures have been formalised through several different research 

programmes. The Hierarchical Taxonomy of Psychopathology initiative,49 for example, 

aims to provide both researchers and clinicians with a new measurement and diagnostic 

system for mental disorders. Dimensional representations of comorbidity have also been 

formalised as a p-factor,132 conceptualised similarly to a general dimension of intelligence 

from which several different subfactors can emerge. Caspi and colleagues132 propose that 

this general psychopathological factor emerges in different stages across the lifespan, and 

should be reconceptualised more broadly than typical co-occurrence of thought or behaviour 

symptoms to include cognitive ability and a range of other traits, which then unfold across 

the life course in specific ways (such as alcohol use disorder), depending largely on 

environmental factors (eg, alcohol availability). Still more broadly, the US National Institute 

of Mental Health133 has launched an agenda to redefine classification symptoms. Although 

diagnostic indicators of pathology across these domains have yet to be identified for many 

disorders, the framework in place for the use of new scientific information to better 

understand comorbidity across psychopathological symptoms remains an important future 

direction for research. Science is changing to represent the causal direction of comorbid 

symptoms of psychopathology as a network,134 rather than straightforward correlations or 

associations. Because symptoms arise from a common source of dysfunction, this model 

assumes that symptoms are directionally caused, which implies that intervening on one or 

several symptoms that are key to the network can prevent the broader cascade of 

psychopathology (see panel for additional information on integrated treatment for alcohol 

use disorder and other psychiatric comorbidities).

Alcohol consumption and disorders over time: implications for comorbidity research

Comorbidity between alcohol use disorder and other disorders is often assumed to be 

immutable, given that what underlies the association between alcohol use disorder and other 

psychopathology is rooted in causal associations with common causes and outcomes. The 

next decade of research, however, will need to contend with rapidly shifting patterns of 

psychopathology in populations, and the implications of these shifts for the strength and 

nature of comorbidity. Indeed, per capita consumption of alcohol in the USA,145 and several 

other countries, has been increasing gradually for approximately 10 years. Although not all 
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data sources agree,146 several existing data sources indicate that alcohol use disorder and 

alcohol-related hospitalisations have also increased.147–149 At the same time, non-medical 

opioid use, opioid use disorder, and opioid overdoses have increased exponentially in the US 

population,150 as well as cannabis use, cannabis use disorder, depression, suicidal behaviour, 

and suicide.151–156 The extent to which these increases affect comorbidity depends on 

changes in the prevalence of factors that are causally related to increases across these 

dimensions. For example, if alcohol use is a causal factor in some cases of depression and 

suicide, then increases in the population prevalence of alcohol use and alcohol use disorder 

would lead to an increase in mental health problems, and the strength of comorbidity would 

be expected to remain relatively constant. If, however, a different array of causal factors 

underlies each of these dimensions, then the strength of the association with alcohol use 

disorder might shift and change over time. For example, alcohol use and alcohol use 

disorder might increase because of de creases in price (eg, as inflation-adjusted value of 

taxation decreases),157 whereas depression might increase because of rising unemployment.

Conclusion: causal inference remains crucial

In this Series paper we have summarised a large body of literature and discussed the strength 

of comorbidity between alcohol use disorder and other psychopathology. Throughout, we 

have discussed evidence for what causal relationships underlie these associations—ie, is 

alcohol use disorder associated with other disorders because it causes other 

psychopathology, because psychopathology causes alcohol use disorder, or because they 

both share common causes? Should the answer be “all of the above”, what would the 

implications be for how we design and implement interventions? Answering these questions 

is difficult from a causal inference standpoint, given that we cannot randomly assign 

individuals to alcohol use or psychiatric disorders. Creative study designs and novel tests of 

causal hypotheses are crucial to advancing this research agenda, understanding the causes of 

comorbidity, and ultimately in determining the best way to intervene to improve health and 

wellness in the population. Alcohol use disorder remains among the most common mental 

health problems in the population. Points of intervention that include concomitant 

identification of comorbid substance use and other psychiatric disorders are needed. 

Epidemiological and experimental research designed to untangle the associations between 

alcohol use disorder and other disorders across time will continue to be an exciting and 

necessary avenue of research.
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Panel: Treatment of alcohol use disorders and other psychiatric 
comorbidities

Integrated treatments for alcohol use disorder and comorbid psychiatric disorders have 

been extensively studied, and the general conclusion is that they tend to yield better 

results than non-integrated treatments.135–137 However, evidence is not conclusive on 

what types of treatments are better for specific psychiatric disorders. In a review of 

residential treatments for dual diagnoses, Brunette and colleagues138 concluded that 

residential treatments tend to have better results than non-residential integrated 

treatments, although they noted an urgent need for better study designs and randomised 

controlled trials. Pharmacological treatments in combination with psychological and 

behavioural interventions often show better results than either treatment alone.139 SSRIs 

are effective in treating mood disorders, but contradictory evidence exists regarding 

outcomes from drinking alcohol.140 In a randomised controlled trial evaluating cognitive 

behavioural therapy with and without sertraline, patients assigned to the sertraline group 

reported fewer drinks per week but did not show improvement in other drinking 

outcomes; also, women in the treatment group showed fewer depressive symptoms at 

follow-up compared with women receiving placebo.141 In a review of 59 studies, 

including 36 randomised controlled trials, the authors concluded that there is a lack of 

integrated treatments showing consistent and clear advantages over comparison 

conditions for both substance use disorders, including alcohol use disorder, and other 

psychiatric disorders.139 They did find studies reporting efficacious pharmacological 

and/or psychosocial treatments for the management of alcohol use disorder in psychiatric 

patients (eg, percentages of days abstinent, number of drinking days, Addiction Severity 

Index score), and psychiatric symptoms in patients with alcohol use disorder (eg, 

Hamilton Depression scale), but evidence on the superiority of integrated treatments was 

inconclusive.139 Overall, the general consensus on integrated treatment is that evidence is 

still limited; most studies have small sample sizes, short follow-up periods, non-

experimental designs, high attrition, and highly heterogeneous and poorly described 

treatments.

Implications for developing the intervention evidence base

The co-occurrence of alcohol use disorder with other disorders has implications for 

treatment effectiveness, and the next generation of alcohol use disorder treatment 

research will continue to expand on the knowledge base regarding how to address 

comorbidity when treating individuals with alcohol problems. Alcohol use disorder 

treatments have greatly expanded in the past decade, with well documented evidence for 

efficacy across both pharmacological and non-pharmacological domains.142,143 

Interventions delivered through smartphone and other new technologies are feasible and 

acceptable among patients.144 To that end, however, integrated treatments for 

simultaneously addressing alcohol use disorder and other externalising disorders (and 

internalising disorders) are limited in scope and number, in part because of the 

complexity of treating two or more concurrent disorders, but also because of our limited 

understanding of the underlying mechanisms linking alcohol use disorder to other 

psychiatric disorders. Furthermore, developing the evidence base regarding variation by 
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co-occurring disorders in the effectiveness of treatment of alcohol use disorder is also a 

necessary area of research, to which the growing databases of electronic and other high-

volume data sources will undoubtedly contribute. Identifying and intervening on key 

common features of alcohol use disorder comorbidity should be a priority for future 

research in this field.
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Search strategy and selection criteria

We searched without restricting publication date for studies published in English and 

Spanish. For each psychiatric disorder, we searched for information on: (1) its prevalence 

in people with alcohol use disorder, and the prevalence of alcohol use disorder in people 

with other psychiatric disorders; (2) the longitudinal association between alcohol use 

disorder and the other psychiatric disorders; and (3) potential mechanisms that could 

explain the link between alcohol use disorder and other psychiatric disorders. Whenever 

available, we report pooled prevalence estimates from meta-analyses (eg, bipolar 

disorder, major depressive disorder, post-traumatic stress disorder), otherwise we present 

results for two or more studies for two or more countries (eg, the USA, Australia, 

Germany, Brazil). To describe the longitudinal relationships between alcohol use disorder 

and other psychiatric disorders, we prioritised systematic reviews or meta-analyses of 

longitudinal studies (eg, attention-deficit hyperactivity disorder), otherwise we 

considered longitudinal cohort studies (eg, anxiety disorders). In terms of the 

mechanisms connecting alcohol use disorder with other psychiatric disorders, we 

describe some of the biological pathways, including genome-wide association studies or 

twin studies when available. Our search scheme typically included PubMed, using 

standardised search terms. For example, our initial review for alcohol use disorder and 

major depressive disorder considered the search terms: “alcohol dependence” or “alcohol 

abuse” or “alcohol use disorder” or “alcoholism” or “alcohol addiction” and “depression” 

or “depressive” or “unipolar depression” or “major depressive disorder” or “mood 

disorder”. We then selected studies on the basis of how well they matched our search 

questions (eg, longitudinal association between alcohol use disorder and other psychiatric 

comorbidity), the type of study (eg, meta-analysis), and its reach (eg, nationally 

representative sample, multicentre study).
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