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Summary

Heavy drinking and alcohol use disorder (AUD) are major public health problems. Practitioners 

not specializing in alcohol treatment are often unaware of the guidelines for preventing, 

identifying, and treating heavy drinking and AUD. However, a consensus exists that clinically 

useful and valuable tools are available to address these issues. Here, we provide a critical review of 

existing information and recent developments in these areas. We also include information on 

heavy drinking and AUD among individuals with co-occurring psychiatric disorders, including 

drug use disorders. Areas covered include prevention; screening, brief intervention, and referral for 

treatment (SBIRT); evidence-based behavioral interventions; medication-assisted treatment; 

technology-based interventions (eHealth and mHealth); and population-level interventions. We 

also discuss the key issues that remain for future research.
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Heavy drinking and alcohol use disorder (AUD) are major public health 

concerns

Alcohol consumption is prevalent worldwide. In 2016, 2·4 billion people (33% of the global 

population) were current drinkers.1 In the United States, specifically, the prevalence of 

alcohol use disorder (AUD) and high-risk drinking in adults has increased substantially over 

the past ten years.2 One in eight U.S. adults report past-year high-risk drinking,2 and the 

prevalence of lifetime AUD is high.3 In the United Kingdom, the prevalence of heavy 

drinking and AUD are also high.4

In this paper, we primarily discuss heavy drinking and AUD. Many measures of alcohol 

consumption (e.g., heavy drinking, binge drinking) and alcohol-related disorders (e.g., 

harmful drinking, alcohol dependence, AUD) are used, and often, these reflect geographical 

preferences. For example, in the United States, Canada, and many other parts of the world, 

the diagnostic system of choice is the American Psychiatric Association’s Diagnostic and 

Statistical Manual of Mental Disorders (DSM), which was updated from the 4th edition 

(DSM-IV) to the 5th edition (DSM-5) in 2013. The United Kingdom and other European 

countries tend to use the World Health Organization’s (WHO) International Classification of 

Diseases (ICD) system to diagnose mental health conditions, including alcohol-related 

disorders. Overall, there has been good agreement between DSM and ICD diagnoses, with 

DSM-5 AUD capturing a wider and different aspect of problematic use than the diagnosis of 

alcohol dependence used in the ICD and previously in DSM-IV.5-7 The Alcohol Use 

Disorders Identification Test (AUDIT), and the first three items from the AUDIT focused on 

consumption, known as the AUDIT-C,8,9 are additional measures developed and validated 

by the WHO for international use which are common in the literature.

Alcohol use is a leading global cause of disease burden and substantial health loss.1 Risk of 

all-cause mortality is positively associated with the level of alcohol consumption, such that 

any level of consumption is potentially harmful.1 These findings are consistent with the 

well-demonstrated relationship of heavy drinking and AUD to numerous adverse health 

consequences,2,3,10,11 and to morbidity and mortality worldwide.12-14 Heavy drinking and 

AUDs also place psychological and financial burdens on individuals who engage in these 

behaviors, as well as their families, friends, coworkers, and society as a whole.15,16 

Compounding the seriousness of this problem, many individuals with AUD who could 

benefit from alcohol treatment, including those with severe disorders, do not receive it.
2,3,17-19 For example, in the United States, only about 8% of individuals with past-year AUD 

are treated annually in an alcohol treatment facility.20

Despite the known adverse health consequences and prevalence of alcohol use (including 

harmful alcohol use), many practitioners outside the specific areas of alcohol specialization 

are not knowledgeable about the guidelines for preventing, identifying, and treating heavy 

drinking or AUD. In this report, we review existing information and recent developments in 

the prevention, identification, and treatment of heavy drinking and AUD. Whenever 

available, we include information about heavy drinking and AUD among individuals with 

co-occurring psychiatric disorders, including drug use disorders (DUD), as these disorders 

are highly prevalent among persons who drink heavily.3,17,21-24 There is also a greater risk 
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of relapse among individuals with co-occurring mental health disorders who receive alcohol 

treatment.25 As a result, there is a recognized need to address the interrelationship of co-

occurring alcohol use and mental health disorders through innovative approaches or 

adaptations of traditional treatments.

Search strategy and selection criteria

References for this review were identified through searches of PubMed for articles by use of 

the terms “alcohol,” “heavy drinking,” or “alcohol use disorder,” in combination with 

“prevention,” “school-based intervention,” “SBIRT,” “behavioral intervention,” “medication 

assisted treatment,” “technology,” or “population-level intervention.” Articles resulting from 

these searches and relevant references cited in those articles were reviewed. Articles deemed 

to have relevant information on preventing, identifying, and treating heavy drinking or AUD 

were included, with a focus on new developments, unresolved controversies, previous 

reviews, widely-cited studies, and literature about heavy drinking and AUD among 

individuals with co-occurring psychiatric disorders (including DUD), when it was available. 

Only articles published in English were included.

Preventing heavy drinking and AUD

Adolescence is a critical period for the initiation of alcohol use as the age at first drink 

occurs, on average, at 14 years in the United States26 and 17 years globally.27 Therefore, 

efforts to prevent heavy drinking and AUD are often targeted at youth before they usually 

begin drinking, and most of these efforts are implemented through schools. A systematic 

review of school-based interventions concluded that they can be an effective approach to 

alcohol prevention, at least in the short term.28 However, another review noted that while 

school-based interventions increased knowledge and improved attitudes regarding drinking, 

evidence does not support their sustained effect on behavior.29 Further, a review conducted 

in 2009 and updated in 2017 concluded that although alcohol education programs in schools 

and higher education settings are popular interventions, the evidence does not support their 

effectiveness.30,31 An important direction for future research in this area would be to obtain 

more information on the short- and long-term efficacy of school-based alcohol prevention 

interventions.28

Screening, Brief Intervention, and Referral for Treatment (SBIRT) for heavy 

drinking and AUD in clinical settings

Interactions with healthcare providers across a variety of clinical settings present a valuable, 

yet underutilized opportunity to engage with patients about their alcohol consumption.32-34 

Screening, Brief Intervention, and Referral to Treatment (SBIRT) is a paradigm designed for 

use by healthcare providers who are not specialists in alcohol treatment to identify and 

reduce harmful drinking, thereby reducing the risk of alcohol abuse and dependence. Figure 

1 illustrates the steps involved in SBIRT, as adapted from the National Institute on Alcohol 

Abuse and Alcoholism (NIAAA) Clinician’s Guide.33,34 SBIRT has also been expanded to 

address illicit drug use.35-37
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Screening.

Harmful alcohol use, including AUD, is the target of alcohol screening. Two screening tools 

for alcohol use have been recommended by the U.S. Preventive Services Task Force.38 The 

AUDIT-C, which comprises the first three items of the 10-item Alcohol Use Disorders 

Identification Test (AUDIT), focuses on the quantity and frequency of alcohol consumption, 

including binge drinking.8,9 Alternatively, a single question related to the frequency of binge 

drinking (defined as five or more drinks in a day for men and four or more drinks in a day 

for women) can be used.39 Either tool can readily be incorporated in the clinical encounter.

Brief interventions.

According to SBIRT guidelines, brief interventions are recommended for patients who 

screen positive for harmful drinking but are not alcohol dependent. In general, brief 

interventions to reduce heavy drinking in primary care are effective in reducing 

drinking36,40-42 and improving health outcomes.43 Brief interventions can range in practice 

from very brief advice to theory-driven intervention, such as trained motivational 

interviewing.40-42,44,45 Despite the different evidence-based behavioral treatment 

frameworks available (see discussion below),46 current brief intervention efforts in the 

United States focus mostly on MI approaches aimed at motivating clients to change 

substance use patterns.47 The number of sessions of brief treatment offered depend on the 

program and the patient, including his or her severity of drinking.

Referral for treatment.

Brief intervention has limited effectiveness among individuals with more severe alcohol 

problems,42,48-59 including many who screen positive using the most widely used screening 

instruments. Referral to treatment may be more useful for this population, which often 

requires more intensive intervention.34,60-65 However, the referral component of SBIRT is 

limited by the low rate at which individuals with severe alcohol problems follow up on 

referrals.40,66-71 This occurs for a number of reasons, including concerns about stigma,72 

lack of interest in abstinence goals,73,74 preference for self-sufficiency, financial barriers, 

and doubts about treatment efficacy.18

SBIRT and patients with comorbid drug problems.

Individuals who drink heavily or have an AUD often use other substances, in many cases to 

the point of having a DUD.17 In the U.S. general population, individuals with past-year 

AUD were three times more likely to have a DUD than those without a past-year AUD.24 

DUDs are prevalent and have been increasing.75-77 They involve clinically significant 

impairment due to the recurrent use of drugs,24,78-83 and create additional societal burden 

through their association with crime, incarceration, poverty, homelessness, and suicide.
78,79,81,83 SBIRT has been used as a paradigm to guide clinical interactions for individuals 

with combined illicit drug and alcohol use, with initial evidence of effectiveness.84 Although 

calls have been made to implement SBIRT more widely, concerns exist about its efficacy.
85-87 This has led some individuals to suggest completely re-thinking the SBIRT model 

when drugs are involved,88 while others suggest co-locating care management within 
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primary care settings, including counseling about treatment options.71 This remains an issue 

for further research and debate.

SBIRT implementation: Screening.

Despite the availability of validated screening tools, less than 25% of U.S. adult binge 

drinkers report ever being asked by a health professional about their drinking.89 Reasons for 

this low percentage include individuals’ variable engagement with the healthcare system, 

providers’ lack of time due to competing priorities, and physicians’ concerns that patients 

will not accurately self-report their drinking.90 The United Kingdom National Screening 

Committee does not currently recommend population screening for alcohol misuse due to 

concerns about the specificity of screening tools, variability in their cut-offs, and lack of 

evidence linking population screening to reduced alcohol-related harm.91 However, in 

integrated healthcare systems where screening is mandated and built into the electronic 

medical record system, screening can be nearly universal, as it is in the U.S. Veterans Health 

Administration system.92

SBIRT implementation: The whole package.

SBIRT has been implemented across a range of clinical care settings around the world, 

including hospital emergency departments, community health clinics, specialty medical 

practices (e.g., sexually-transmitted disease clinics), primary care, and other community 

settings.93 In the United States, in response to an Institute of Medicine call for increased 

community-based screening for health risk behaviors (including alcohol use),94 SBIRT has 

been scaled up substantially over the past 15 years.37 For example, the U.S. Preventive 

Services Task Force issued a clinical guideline for clinicians to screen all adults for alcohol 

misuse, and provide persons engaged in risky or hazardous drinking with brief behavioral 

counseling interventions.39 In addition, the Joint Commission on Accreditation for Health 

Care Organizations, the major accrediting body for hospitals in the United States, now uses 

implementation of SBIRT as a quality indicator for general hospital care.95 Globally, the 

WHO has focused on studying how to best implement Screening and Brief Intervention 

(SBI) for alcohol problems in primary care settings,93,96 and how to integrate SBIRT into 

the health care systems of other countries, with notable success in South Africa, Brazil, and 

the European Union.93,96

However, despite this investment in resources, well-recognized barriers to implementing 

these policies include physicians’ time constraints, lack of physicians’ interest and training, 

alignment with other treatment priorities, perceived lack of effectiveness of brief 

interventions, challenges with referral to treatment, and concerns about the accuracy of self-

reported alcohol use.96-99 A study of the use of SBIRT in primary care settings for 

adolescents additionally identified challenges related to parental involvement as a barrier to 

SBIRT implementation, although providers thought that increased reimbursement and 

dedicated resources would help improve screening rates.98 In this vein, studies have also 

identified practices to help overcome challenges associated with implementing SBIRT, 

which include: having a start-up phase focused on comprehensive education and training, 

developing intra- and inter-organizational communication and collaboration, opinion leader 
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support, practitioner and host site buy-in, and developing relationships with referral partners.
99-101

Evidence is lacking on the efficacy of SBIRT implementation in psychiatric emergency 

settings or in psychiatric outpatient settings that are not oriented to addressing substance 

abuse problems. One exception was an effort to implement computerized screening for 

alcohol and drug use among adults seeking outpatient psychiatric services within a large 

managed care system, which identified heavy drinking among 33% of patients who 

participated.102 Given the high levels of heavy drinking and AUD among individuals with 

psychiatric disorders,3,17,21-23 this area warrants further research.

Evidence-based behavioral interventions for heavy drinking and AUD

Because AUD arises from a complex interaction of neurobiological, genetic, and 

environmental factors, no single treatment works for everyone. Consensus exists that there 

are several evidence-based behavioral interventions that can be used to treat heavy drinking 

and AUD (Table 1). Initially, we focus on treatments that have the greatest research support 

for their efficacy: motivational interviewing (MI), cognitive behavioral therapy (CBT), and 

contingency management (CM).

MI is a directive, client-centered counseling style used to elicit behavior change by helping 

clients explore and resolve ambivalence.103 MI targets theorized mechanisms of 

effectiveness,104-108 including self-efficacy109-118 and commitment to change.104,106 MI has 

an extensive evidence base42,48-56,104,119 that consistently supports its use as an effective 

behavior intervention to help patients reduce risky/heavy drinking.120 MI has been shown to 

help patients reduce risky/heavy drinking outside of the United States, including in the 

United Kingdom, Canada, Australia, Europe and Brazil.121 While MI has been studied most 

extensively in alcohol misuse, it is also utilized to treat dependence on other substances.120 

Advantages of MI are that it has been manualized and has a fidelity rating system.122 Its 

limitations include requiring training,123 supervision,124,125 and a certain skill level.126 

Although MI is widely disseminated,123,125,127 it is more complicated to administer than 

commonly assumed,123,128 and its mechanism of effect is not always clear.129

CBT focuses on challenging and changing unhelpful cognitive distortions and behaviors, 

improving emotional regulation, and developing personal coping strategies that target 

current problems.46,130-132 CBT is viewed by many as the preferred treatment for 

psychiatric disorders,133 and there is also evidence of its effectiveness to treat AUD, 

including in studies conducted outside of the United States.131,132

CM involves the systematic reinforcement of desired behaviors (using vouchers, privileges, 

prizes, money, etc.) and the withholding of reinforcement or punishment of undesired 

behaviors.134 Evidence supports the effectiveness of CM to improve medication adherence 

for AUD.134 There is less evidence available for the effectiveness of CM to treat AUD in its 

own right.135 A central challenge in implementing CM is the lack of biomarkers to detect 

alcohol use beyond the previous 12 hours.136
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In addition to MI, CBT, and CM, other behavioral interventions used to treat heavy drinking 

and AUD include 12-step facilitation, mindfulness-based interventions, couples-based 

therapy, and continuing care. In a multisite clinical trial, patients assigned to 12-step 

facilitation were as likely as those assigned to CBT, and slightly more likely than those 

assigned to motivational enhancement therapy, to achieve abstinence or moderate drinking 

without alcohol-related consequences.137-139 In a systematic review of 11 mindfulness-

based intervention studies, ten studies showed that mindfulness for AUD was effective 

compared to no treatment or a non-effective control, with some evidence to suggest it is 

comparable to other effective treatments.140 A meta-analysis of couples therapy 

interventions for married or cohabiting individuals who sought help for AUD showed lower 

drinking frequency, fewer alcohol-related consequences, and better relationship satisfaction 

than those in individual treatment.141,142 In a review of studies in which spouses and/or 

other family members of an alcoholic adult were involved in treatment efforts, marital and 

family therapy was found to be effective in helping the family cope better, and in motivating 

alcoholics to enter treatment when they are unwilling to seek help.143 A systematic review 

that screened 15,235 studies of continuing care for AUD found only a few (n=6) high quality 

studies available, and concluded that adding an active intervention to usual continuing care 

seems to improve AUD treatment outcomes.144

MI, CBT, and CM are the most commonly evaluated behavioral interventions used to treat 

individuals with co-occurring alcohol use and mood disorders.145 While still not widely 

used, interventions based on these frameworks have shown initial promise in treating alcohol 

use among individuals with psychiatric comorbidity.146-150 There is also some evidence that 

mindfulness-based interventions are useful for individuals with AUD and comorbid mental 

health conditions.140 In contrast, a recent review found little evidence to support the 

effectiveness of psychosocial interventions to reduce alcohol consumption among people 

who use illicit drugs.151

Medication assisted treatment (MAT) for heavy drinking and AUD

In this section, we discuss medications that are approved by one or more regulatory agencies 

(e.g., European Medicines Agency, U.S. Food and Drug Administration) for treating AUD. 

We also discuss medications for which there is empirical evidence of efficacy from placebo-

controlled trials despite lack of regulatory approval. The latter group of medications may be 

used “off-label” to treat heavy drinking or AUD, and some are recommended as second-line 

medications in clinical guidelines published by healthcare entities (e.g., U.S. Veterans 

Administration and Department of Defense) or professional groups (e.g., American 

Psychiatric Association).

Withdrawal.

Alcohol withdrawal occurs on a spectrum of severity ranging from simple withdrawal, with 

signs and symptoms that include insomnia and tremulousness, to severe manifestations 

including seizures, hallucinations, and delirium tremens.152 Most patients undergoing 

alcohol withdrawal can be treated safely and effectively on an outpatient basis.153,154 

Individuals with acute medical or psychiatric illness may require inpatient care to avoid 
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complications of those co-occurring disorders. Benzodiazepines, which target gamma 

aminobutyric acid receptors to curb excitability in the brain, have the largest and the best 

evidence base in treating the signs and symptoms of acute alcohol withdrawal.155 Evidence 

indicates that anticonvulsants also have good efficacy, either on their own or in combination 

with sedatives/hypnotics.156 Treatment of alcohol withdrawal should be followed by 

treatment for AUD to prevent relapse to heavy drinking.152

A number of medications are available to treat AUD (Table 2). The U.S. Food and Drug 

Administration (FDA) has approved three medications for treating AUD: disulfiram, 

naltrexone, and acamprosate.157 These medicines are also approved in the United Kingdom 

and other parts of Europe. Another medication, nalmefene, is approved by the European 

Medicines Agency (EMA) for treating AUD.158 U.S. guidelines recommend that MAT, often 

in combination with a behavioral intervention, be offered to patients with a clinical 

indication (e.g., a positive screening test or relevant physical symptoms) of AUD.34,62 We 

describe and review the evidence of efficacy and acceptability for each of these medications, 

and discuss medications that may be used off-label to treat AUD.

Disulfiram.

When combined with alcohol, disulfiram increases the concentration of acetaldehyde, a 

toxic intermediary metabolite of alcohol. Excess amounts of acetaldehyde have unpleasant 

effects such as nausea, headache, and sweating. The anticipation of these unpleasant effects, 

rather than actually experiencing them, is considered the mechanism through which 

disulfiram potentially promotes patients’ avoidance of drinking. From 1949 until 1994, 

disulfiram was the only medication available in the United States for treating patients with 

alcohol dependence.

Although several clinical studies have assessed the efficacy of disulfiram in treating AUD,
159,160 most have not used a rigorous clinical trial methodology,161 and a systematic review 

published in 1999 concluded that that the evidence for the efficacy of disulfiram was 

inconsistent.162 A more recent meta-analysis of 22 randomized clinical trials using various 

outcome measures (e.g., continuous abstinence, number of days drinking, time to first 

relapse) showed a higher success rate for disulfiram than for controls, though the drug was 

effective only when its ingestion was supervised, and not when providers were blinded to the 

patients’ treatment condition.163 Despite the potential clinical utility of disulfiram, it is not 

considered a primary medication for relapse prevention among patients with alcohol 

dependence164 due to its adverse effects, poor adherence rate, and ethical objections to 

disulfiram among some clinicians.165

Naltrexone.

Naltrexone blocks opioid receptors, stimulation of which can be involved in the pleasant 

sensations associated with drinking, and can reduce alcohol craving. Naltrexone was 

approved by the FDA as an oral medication in 1994 following the results of two randomized 

placebo-controlled trials (RCTs) which showed that patients treated with naltrexone had 

better drinking outcomes (i.e., a greater likelihood of abstinence and reduced risk of relapse) 

than those treated with placebo.166,167 A recent meta-analysis of 53 studies found that 

Knox et al. Page 8

Lancet Psychiatry. Author manuscript; available in PMC 2019 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



naltrexone was associated with a significant reduction in the risk of relapse to any drinking 

and heavy drinking, although the effect sizes were small (5% and 9% decreased risk, 

respectively).62

Despite being one of only three FDA-approved medications for treating heavy drinking and 

AUD, naltrexone is infrequently prescribed.168 Various addiction providers (e.g., physicians, 

managers, pharmacists) have been surveyed and have identified patient non-compliance, 

affordability, perceived low patient demand, and concerns about efficacy as barriers to 

prescribing MAT for treating AUD.169-171

In 2006, naltrexone was approved by the FDA for use as a long-acting injectable formulation 

based on a multisite RCT that compared 190-mg and 380-mg dosages with placebo in 624 

actively drinking alcohol dependent adults.172 Results of this trial indicated a 25% greater 

reduction in the rate of heavy drinking days (HDD) among individuals who received the 

380-mg extended-release naltrexone formulation compared to those on placebo. A 

multicenter, placebo-controlled RCT of a second naltrexone depot formulation in patients 

with alcohol dependence showed the active treatment resulted in a longer time to first 

drinking day, and a higher frequency of abstinent days and complete abstinence during 

treatment than placebo.173 Injectable naltrexone has also been found to reduce alcohol 

consumption in a number of real world settings, including clinical settings among HIV-

positive patients with heavy drinking,174 HIV-positive released prisoners transitioning to the 

community,175 and in the criminal justice system among adults with alcohol and opioid 

problems.176 Because naltrexone has demonstrated efficacy in reducing the risk of heavy 

drinking, it is recommended as a first-line treatment for AUD.20 Although theoretically the 

long-acting injectable formulation is associated with greater adherence than oral naltrexone, 

there are no large comparative studies that have evaluated the relative merits of the two 

formulations.

Acamprosate.

Acamprosate was approved by the FDA in 2004, based on efficacy studies conducted in 

Europe. Although the medication is assumed to correct an imbalance between GABA and 

glutamate, thus easing the negative effects of quitting drinking, a more precise understanding 

of its mechanism of action is lacking.177 A recent meta-analysis of 27 studies found that 

although acamprosate had no effect on relapse to heavy drinking, it produced a 9% reduction 

in the risk of relapse to any drinking.62

Nalmefene.

Another opioid receptor antagonist, nalmefene, is approved for treating AUD in Europe but 

not the United States.158 A recent meta-analysis of five RCTs among 2,567 participants 

found that participants taking nalmefene had fewer HDD during treatment and lower total 

alcohol consumption than those taking placebo.178 However, there was considerable dropout 

in the nalmefene groups, often due to adverse effects, which may limit its utility in treating 

AUD.
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Additional medications.

Several other medications are now being evaluated in the United States for treating heavy 

drinking and AUD, including varenicline, gabapentin, topiramate, zonisamide, baclofen, 

ondansetron, levetiracetam, quetiapine, aripiprazole, and serotonin reuptake inhibitors.179 

Although none of these are FDA-approved for treating AUD, they are sometimes used off-

label for that purpose. Evidence has been mixed on the efficacy of these medications, their 

side effects, and acceptability.180 Baclofen and topiramate currently have the most support 

for efficacy.181,182

Treating co-occurring AUD and psychiatric disorders.

Efforts to treat AUD and co-occurring disorders such as major depression, bipolar disorder, 

and social anxiety disorder with MAT have evolved over time. Early efforts that used 

medications such as antidepressants, benzodiazepines, and lithium based on their efficacy in 

treating the primary psychiatric disorder had mixed success.183 Such efforts were based on 

the hypothesis that a reduction in psychiatric symptoms would reduce drinking by reducing 

the motivation for self-medication with alcohol. In a meta-analysis of RCTs of 

antidepressants in patients with co-occurring major depression and a substance use disorder 

(including alcohol dependence),184 the majority of studies showed a significant or near-

significant advantage for the active medication over placebo, with small-to-medium effect 

sizes. Although studies that showed a medium effect size for treating depression also yielded 

a medium effect size in reducing substance use, studies that showed smaller effects on 

depression did not yield beneficial effects on substance use behavior, leading to the 

conclusion that it is necessary to treat both disorders. A good example of the recommended 

approach is a study of depressed patients with AUD who were treated with sertraline, 

naltrexone, sertraline plus naltrexone, or double placebo for 14 weeks; the combined 

treatment group had a significantly higher abstinence rate and longer time to relapse to 

heavy drinking than the other three groups, which did not differ from one another.185 With 

respect to the effects on depression, at the end of treatment, the percentage of non-depressed 

patients in the sertraline plus naltrexone group (83·3%) versus the other treatment arms 

combined (58·3%) approached significance after correction for multiple comparisons. The 

pharmacotherapy of AUD and co-occurring psychiatric disorders remains an understudied, 

but clinically important area of research.

Utilization of medications.

Despite the availability of medications with demonstrated efficacy for treating AUD, they 

are widely underutilized. MAT is prescribed to less than 9% of patients who are likely to 

benefit from them.20 A variety of obstacles to greater adoption of substance dependence 

medications have been identified,169,186,187 and include both structural and philosophical 

barriers among substance abuse specialty providers.188 Among a national sample of 372 

organizations that deliver AUD treatment services in the United States, organizations that 

offered services related to health problems other than AUD (e.g., primary medical care, 

medications for smoking cessation, and services to address co-occurring psychiatric 

conditions) were more likely to offer pharmacotherapy for treating AUD.189 Regarding the 

uptake of MAT, a study among a U.S. cohort of 190 publicly-funded treatment organizations 
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that offered no substance use disorder (SUD) medications at baseline showed that 23% 

offered SUD medications after five years of follow-up.190 This was more likely to occur in 

programs that had greater medical resources, Medicaid funding, and contact with 

pharmaceutical companies.190

Further research.

Research to identify and develop medications with greater efficacy that can gain widespread 

clinical acceptance in treating heavy drinking and AUD remains a high priority.20 However, 

several methodological barriers impede this effort and the ability to marshal stronger 

evidence of efficacy for approved medications. For example, MAT efficacy trials for AUD 

have been small, especially when compared to trials of treatments for other major public 

health problems such as cardiovascular disease.89 Other methodological challenges faced by 

trials to treat AUD involve recruitment and retention, inclusion/exclusion criteria, 

measurement of medication adherence/intervention fidelity, timing of assessments, statistical 

analyses, and the outcome measures used.191,192

Outcome measures of treatment efficacy and AUD treatment goals: Non-

abstinent drinking reductions

Evaluating the efficacy of treatments for AUD should be placed in the context of evaluating 

the efficacy of medicines for other chronic conditions (e.g., depression, diabetes) in which a 

“perfect” outcome is not required for treatment to be considered successful. Historically, the 

favored outcome for clinical trials of MAT for AUD or alcohol dependence has been 

abstinence.193 However, many participants of MAT clinical trials reduce their drinking 

substantially without achieving complete abstinence.194-196 In this sense, abstinence is a 

very high-threshold outcome that may be insensitive to clinical benefit. Considering 

abstinence as the only successful treatment outcome is also problematic because many 

individuals with AUD are not interested in a goal of total abstinence,197-199 and the 

assumption that clinicians will expect a goal of abstinence may deter them from seeking 

treatment at all. Recognizing this, the FDA now accepts an additional outcome for MAT 

clinical trials: no heavy drinking days (no-HDD; defined as no days in which more than four 

drinks are consumed by men and more than three drinks are consumed by women),200 with 

the proportion of participants having no-HDD compared between treatment arms. However, 

the no-HDD outcome itself is also narrow and may be insensitive because it classifies 

patients as treatment failures after any HDD, even though some of these patients 

substantially reduce their drinking.194-196 Evidence that non-abstinent reductions also 

provide clinical benefit has been emerging recently, with investigation into the best way to 

quantify clinically meaningful drinking reductions.

One measure of drinking reduction that has shown promise is the WHO four-level 

classification of drinking risk (very-high-risk, high-risk, moderate-risk, and low-risk). The 

EMA currently accepts a two-level reduction in WHO drinking risk levels as a valid clinical 

trial outcome.201,202 The validity of a reduction in WHO drinking risk levels as a clinical 

trials outcome has been under investigation since 2012 by the Alcohol Clinical Trials 

Initiative (ACTIVE) Group,191,203 with greatest interest in drinkers who are initially at the 
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highest levels (very-high-risk and high-risk drinkers), and thus are most relevant to clinical 

trials for AUD.204 For the FDA to accept reductions in WHO drinking risk levels as a valid 

clinical trial outcome, information is needed about the clinical benefit provided by 

reductions in WHO drinking risk levels, i.e., whether such reductions predict improvements 

in how individuals feel and function.

Thus far, several clinical studies have demonstrated clinical benefit from reductions in WHO 

drinking risk levels. As a best example, in a pooled analysis of data from three multisite 

placebo-controlled RCTs of MAT (naltrexone, varenicline, and topiramate) in adults with 

DSM-IV alcohol dependence, more respondents met criteria for WHO drinking risk level 

reductions than total abstinence or no-HDD, yet standardized treatment effects observed for 

the WHO drinking risk level reductions were comparable to those obtained using either 

abstinence or no-HDD outcomes.205 Another study204 used data from the COMBINE study,
206 a multisite treatment trial for alcohol dependence (n=1,383), to show that reductions in 

WHO drinking risk levels predicted reduced alcohol consequences on the Drinker Inventory 

of Consequences (DrinC)207 and improved mental health functioning on the 12-item Short 

Form Health Survey (SF-12).204,208 COMBINE study data has also been used to show that 

reductions in WHO drinking risk levels predict reductions in alcohol-related consequences 

and systolic blood pressure, and improved mental health functioning, liver enzyme levels, 

and quality of life.209 In epidemiologic studies of U.S. drinkers (n=22,005) followed 

prospectively for three years, reductions from the very-high-risk and high-risk levels 

predicted decreased rates of overall and chronic alcohol dependence, improved SF-12 

mental health functioning,10 and reduced odds of liver disease,210 psychiatric comorbidity,
211 and DUDs212 (Table 3). While more information on the relationship between these 

reductions and improvements in how individuals feel or function would further strengthen 

the case for using WHO drinking risk level reduction as a clinical trial outcome,213 overall, 

the evidence thus far supports reductions from the highest levels of the four-level WHO 

drinking risk categories as valid outcomes.

Adopting valid non-abstinent drinking reduction measures may benefit research (and 

ultimately, treatment) if such drinking reductions are more sensitive indicators of treatment 

efficacy (including both behavioral and medication-assisted treatment) than the outcome 

measures now commonly used. Furthermore, demonstrating that clinical benefit is 

associated with non-abstinent drinking reductions (including sustained improvements in how 

individuals feel and function) could serve an additional important purpose by broadening 

interest in treatment.157 Offering drinking reduction goals to patients who are not interested 

in an initial abstinence goal could encourage more of these individuals to enter treatment.197 

Some patients may benefit from reducing their drinking without a need to become abstinent, 

while other patients, after engaging in treatment, may decide that abstinence is a better goal 

for them. In summary, non-abstinent drinking reductions could extend the repertoire of tools 

available to clinicians to treat heavy drinking and AUD by strengthening clinical trial design 

and broadening interest in treatment.
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The use of technology to prevent and treat heavy drinking and AUD

eHealth and mHealth.

The use of digital technology to prevent and treat heavy drinking and AUD is often called 

eHealth (electronic-Health) or mHealth (mobile-Health). Even in situations where clinical 

care is provided onsite,214,215 eHealth and mHealth interventions are emerging as ways to 

help meet the need for patient self-management and continuing care.216

Evidence base for eHealth and mHealth interventions.

There is a growing evidence base for the effectiveness of eHealth and mHealth interventions. 

A recent meta-analysis of 57 studies of digital interventions for alcohol consumption in 

community-dwelling populations found moderate-quality evidence that digital interventions 

decrease alcohol consumption.217 In addition, a meta-analysis of 26 brief web-based or 

computer-based interventions targeting young adults demonstrated a significant reduction in 

the mean number of drinks consumed weekly compared to control conditions.218 eHealth 

and mHealth interventions have also been developed to address alcohol-related problems. 

However, a recent systematic review concluded that digital interventions were not 

consistently effective in people with AUD, and the heterogeneity of interventions, 

particularly in terms of their complexity, made reaching a consensus about their overall 

effectiveness challenging.219 The review also noted that many interventions did not report on 

outcomes other than changes in drinking levels, such as psychological health or social 

functioning.219 The complexity of AUD, which is characterized not only by compulsive 

alcohol use, but also by loss of control over alcohol intake and a negative emotional state 

when not using, may increase the challenge of addressing it through a digital platform.

The importance of mHealth is greater in low- and middle-income countries where people 

lack access to medical care but, oftentimes have a mobile phone.220 A recent review 

identified six studies of mHealth interventions that targeted alcohol consumption in low- and 

middle-income countries (Brazil, Thailand, and Uruguay), all of which demonstrated 

efficacy in reducing drinking.220

Examples of eHealth and mHealth interventions.

Several mHealth interventions delivered via smartphone have demonstrated acceptability, 

feasibility, and efficacy in reducing alcohol consumption among individuals with AUD.214 

The Addiction-Comprehensive Health Enhancement Support System (A-CHESS) promotes 

AUD recovery through high-risk GPS location tracking, educational resources, social 

support, a “panic button” (which triggers automated reminders about personal motivations 

for not drinking, provides alerts to people who could reach out to the user, and offers tools 

for dealing with urges), regular assessments, and relaxation tools.221-223 A-CHESS users 

reported significantly fewer risky drinking days than participants in a control condition.224 

Another mHealth intervention, the Location-Based Monitoring and Intervention for Alcohol 

Use Disorders (LBMI-A), promotes AUD recovery through psychoeducational modules and 

other features, including high-risk location tracking, regular assessments, social support 

(users can share their assessment feedback with self-identified supportive others), and 

motivational tools.225,226 LBMI-A users demonstrated significant decreases in self-reported 
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HDD and drinks per week, and a significant increase in the proportion of days abstinent 

compared to participants assigned to an online, brief motivational intervention plus 

bibliotherapy.226

Other mHealth interventions have been developed to address high-risk drinking in 

specialized populations. For example, HealthCall227,228 targets drinking reductions among 

HIV-positive patients with heavy drinking by extending patient engagement beyond an 

initial brief MI-based intervention with little additional staff time or effort.229 HealthCall 

participants had significantly greater reduction in multiple measures of alcohol consumption 

than a control condition.227,229

Effective eHealth and mHealth interventions have also been developed to address alcohol 

consumption in patients with co-occurring alcohol and mental health problems. For 

example, the DEpression-ALcohol (DEAL) Project, a web-based self-help intervention, was 

associated with statistically significant reductions in quantity and frequency of alcohol use at 

three months post-intervention in young adults (ages 18–25 years) compared to participants 

assigned to a web-based attention-control condition.230 A-CHESS was also translated and 

adapted for Spanish-speaking individuals with co-occurring alcohol and mental health 

disorders, and was found to have good acceptability;231 results of its efficacy have not yet 

been published.

Future research.

eHealth and mHealth interventions could potentially become more effective if they are 

adjusted to the individual needs of users, which are often influenced by psychiatric problems 

such as depression, anxiety, and personality disorders. Little work of this type has been done 

thus far, but could contribute to reducing the burden of co-occurring AUD and psychiatric 

disorders, especially if the interventions could be disseminated in real-world clinical 

settings.219 Achieving this will likely require a better understanding of how people 

incorporate technology in their everyday lives, as well as research into effective ways to 

disseminate interventions that are efficacious in clinical trials. Future research is also needed 

to examine how mHealth interventions can be better adapted to match the user’s level of 

alcohol consumption,232 and to investigate the impact of moderators such as sex, age, race, 

and comorbid psychiatric disorders on the efficacy of technology-based drinking reduction 

interventions.

Population-level interventions to prevent and treat heavy drinking and AUD

Beyond the individual-level methods of preventing and treating heavy drinking and AUD 

discussed thus far, population-level approaches to alcohol prevention are also important.29 A 

large base of evidence is available to inform the development and modification of alcohol-

related harm prevention policies (Table 4).30,31

Evidence base for effective population-level interventions.

According to multiple reviews, there is clear and consistent evidence that regulating the 

availability of alcohol is efficacious and cost-effective in reducing overall alcohol 

consumption and alcohol-related harm.233,234 Limiting alcohol availability is achieved by 
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increasing the price of alcohol, mainly through taxation, which deters consumption because 

of the increased cost. Other forms of regulation include a minimum purchase age, restricting 

the days and hours of sale, and regulating the venues where alcohol can be sold. Addressing 

the marketing of alcohol has the potential to be efficacious and cost-effective in reducing 

overall alcohol consumption and alcohol-related harm as well. This can be achieved by 

instating content guidelines and limiting the volume of advertising by alcohol companies, 

particularly advertising that targets youth. However, evidence suggests that self-regulation of 

alcohol marketing within the beverage industry is not effective in enforcing these rules.30,31 

Other reviews note there is also strong evidence that alcohol-related policies regarding drunk 

driving implemented through legislation and its enforcement are effective, i.e., lowering the 

legally allowable blood alcohol concentration level, establishing sobriety checkpoints, and 

mandating treatment for alcohol-impaired driving offenses.30,31

Many campaigns that provide information and education to the general public increase 

awareness of alcohol-related harm, but lack evidence for their ability to produce long-lasting 

changes in behavior.31 However, these campaigns may help raise awareness and acceptance 

of efforts to address alcohol consumption through other, more effective policy-level actions.
30 A long-standing, multi-pronged campaign to increase women’s awareness of the risks of 

drinking during pregnancy235 may be an important exception to the overall lack of evidence 

for long-term change from public education, as evidenced by significant increases in the rate 

of binge drinking between 2002 and 2014 in non-pregnant U.S. women of reproductive age, 

but not among pregnant women.236 Reviews note the evidence is weaker for the 

effectiveness of other population-level interventions to reduce alcohol-related harm, 

including those that work at the family- and community-level, those based in schools, 

workplaces, or alcohol serving settings, and those that target illicit alcohol sales.29

Because most countries do not have adequate policies in place to minimize alcohol-related 

harm,237 there is a great need to implement efficacious, cost-effective policies. Efforts to 

scale up such policies are complicated by the ever-present tension between the beverage 

industry, whose goal is to increase alcohol consumption, and public health concerns, whose 

goal is to reduce harmful consumption. Some alcohol industry strategies may seek to 

undermine effective health policies and programs, increasing the challenges to their 

implementation and efficacy.238,239 An area meriting exploration is how the alcohol policy 

environment impacts the efficacy of individual-level methods in preventing and treating 

heavy drinking and AUD, including among individuals with comorbid psychiatric disorders. 

More complete knowledge of how individual-level and socio-ecological-level factors interact 

in the prevention and treatment of AUD would facilitate better targeting of prevention 

efforts, a particularly important concern given the limited resources available to minimize 

alcohol-related morbidity and mortality.

Concluding remarks and future directions

This review provides a critical discussion of widely used approaches for the prevention, 

identification, and treatment of heavy drinking and AUD, including recent interventions that 

have sought to harness the power of technology. The use of different measures of alcohol 

consumption (e.g., heavy drinking, binge drinking) and alcohol-related disorders (e.g., 
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harmful drinking, alcohol dependence, AUD) throughout the literature poses challenges to 

generalizability across studies. Although practitioners not specializing in alcohol treatment 

are often unaware of the guidelines for preventing, identifying, and treating heavy drinking 

and AUD, consensus on certain guidelines does exist, and valuable tools are available.34 

Efforts are underway to continue developments in this area, with a focus on preventing, 

identifying, and treating heavy drinking and AUD among individuals who also suffer from 

psychiatric and drug use disorders.

One promising area of future research aims to identify individual-level factors that predict 

treatment response. These include phenotypic predictors such as types of drinker (e.g., 

reward vs. relief),240 and genetic predictors such as variation in genes that encode 

neurotransmitter receptors.241,242 Project MATCH found a number of patient characteristics 

that predicted response to psychotherapies at follow-up (e.g., psychiatric severity),137 but not 

during the treatment period.138 These approaches, now subsumed under the heading of 

precision medicine, are an important direction for future research.

Given that alcohol use and binge drinking have increased more in adult women than men 

over the past several years,2,243 more research is needed on prevention and treatment efforts 

that address the specific needs of adult women. Also, treatment providers continue to seek 

more information on heavy drinking and AUD among individuals with co-occurring 

psychiatric disorders, including drug use disorders. Although researchers can be reluctant to 

undertake these more complicated studies, and grant review committees may be critical of 

the study designs due to the increased heterogeneity of samples characterized by 

comorbidity, this remains an important area that requires further research. Other key issues 

for future research include: 1) the short- and long-term efficacy of school-based alcohol 

prevention interventions; 2) targeted prevention efforts focused on identifying youth at 

increased risk for developing heavy drinking or AUD; 3) improving the efficacy and 

implementation of SBIRT in clinical settings; 4) assessing the effectiveness of SBIRT in 

settings where it is currently implemented; 5) implementing SBIRT or similar procedures in 

mental health settings; 6) improving the uptake of MAT for patients who are eligible and 

interested in receiving it; 7) developing additional medication options; 8) evaluating the 

benefits of non-abstinent drinking reductions for clinical trial outcomes; 9) precision 

medicine; 10) scaling up technology-based interventions beyond the confines of efficacy 

trials; and 11) examining how the alcohol policy environment impacts individual-level 

methods of preventing and treating heavy drinking and AUD, including among patients with 

psychiatric comorbidity. Given the high prevalence of harmful alcohol use and its adverse 

health consequences, developing a fuller understanding of these issues is a public health 

priority.
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Figure 1. 
Screening for heavy drinking and AUD, adapted from the NIAAA Clinician’s Guide34
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Table 1.

Effectiveness of behavioral interventions for treating heavy drinking and alcohol use disorder

Intervention Evidence of effectiveness

Motivational 
interviewing (MI)

MI elicits behavior change by exploring and resolving ambivalence.103 Extensive evidence base supports the efficacy 
of MI in reducing risky/heavy drinking.42,48-56,104,119 MI has also been used to effectively treat dependence on other 
substances.120

Cognitive behavioral 
therapy (CBT)

CBT focuses on challenging and changing cognitive distortions and negative behaviors, improving emotional 
regulation, and developing personal coping strategies.46,130 Reviews and meta-analysis support its efficacy in treating 
alcohol use disorder.131,132

Contingency 
management (CM)

CM involves systematically reinforcing desired behaviors (using vouchers, privileges, prizes, money) and withholding 
reinforcement or punishing undesired behaviors.134 Although CM has been found effective in improving medication 
adherence for alcohol use disorder,134 there is less evidence available demonstrating its efficacy in treating alcohol use 
disorder itself.135

12-step facilitation Multi-site clinical trial showed 12-step facilitation was as effective as CBT and slightly more effective than 
motivational enhancement in helping patients achieve abstinence or moderate drinking with no alcohol-related 
consequences.137-139

Mindfulness-based 
intervention

Systematic review of 11 studies found mindfulness was effective in treating alcohol use disorder compared to no 
treatment or control conditions.140 There was some evidence suggesting its efficacy was comparable to other evidence-
based treatments.140

Couples-based/
family therapy

Meta-analysis of couples therapy for alcohol use disorder found lower drinking frequency, fewer alcohol-related 
consequences, and better relationship satisfaction compared to individual treatment.141,142 A review of marital and 
family therapy showed that involving spouses and family members in treatment efforts was effective in helping the 
family cope and motivating the patient to enter treatment when they are unwilling to seek help.143

Continuing care Systematic review of studies on continuing care for alcohol use disorder discovered very few high quality studies.144 

Adding an active intervention to continuing care was found to improve treatment outcomes.144
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Table 3.

Health outcomes associated with drinking reductions as defined by the WHO drinking risk levels (drinks per 

day) and change in WHO risk level between Wave 1 (2001-2002) and Wave 2 (2004-2005) of the National 

Epidemiologic Survey on Alcohol and Related Conditions (NESARC)10,210-212

Wave 1 WHO risk level
and change by Wave 2

Alcohol
dependence

SF-12 impaired mental
health functioning Liver disease Depression and/or

anxiety disorder Drug use disorder

Very high risk

 No change R R R R R

 Decreased by 1 level ▼ ▼ ▼ ▼ ▼

 Decreased by 2 levels ▼ ▼ ▼ ▼ ▼

 Decreased by 3 levels ▼ ▼ ▼ ▼ ▼

 Became abstainer --- ▲ ▼ ▼ ---

High risk

 Increased ▼ ▼ ▼ ▲ ▲

 No change R R R R R

 Decreased by 1 level ▼ ▼ ▲ ▲ ▲

 Decreased by 2 levels ▼ ▲ ▼ ▼ ▲

 Became abstainer --- ▼ ▼ ▼ ---

Moderate risk

 Increased ▲ ▲ ▲ ▼ ▲

 No change R R R R R

 Decreased by 1 level ▼ ▲ ▲ ▲ ▼

 Became abstainer --- ▲ ▲ ▼ ---

Low risk

 Increased ▲ ▲ ▲ ▲ ▲

 No change R R R R R

 Became abstainer --- ▲ ▲ ▲ ▼

▼= decreased risk; ▲ = increased risk; ▼/▲= p≤0·05; ▼/▲= p>0·05; R = reference group; --- = contrast could not be computed because the 
prevalence of condition at Wave 2 was 0·0%

Note: AUDIT-C results are not included because there were very high proportions of participants at the WHO very-high-risk and high-risk drinking 
levels with Wave 1 positive AUDIT-C scores; therefore, adjusted odds of positive Wave 2 AUDIT-C scores by change in WHO drinking risk level 
could not be produced because the regression models used to produce them did not converge.
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Table 4.

Effectiveness of alcohol-related harm prevention policies30,31

Focus of policy Nature of policy Evidence for effectiveness

Alcohol price & 
tax

Increasing price of alcohol through 
taxation to deter consumption.

Increasing tax: enormous evidence shows this is effective in reducing 
consumption, and acute and chronic alcohol-related harms, especially in 
heavier drinkers.

Alcohol 
availability

Regulating availability of alcohol through 
minimum purchase age, restricting days 
and hours of sale, and regulating venues 
where alcohol is sold.

Minimum legal drinking (purchase) age: extensive evidence that age 21 vs. 
younger effectively limits youth drinking, harms, and crashes.
Outlet density: lower density is effective in reducing violence, harm to 
others, and alcohol-related driving fatalities.
Days, hours of sale: limits are effective in reducing consumption and 
harm.
Government monopolies for sale of alcohol: effective in limiting outlet 
density, sale hours/days, and setting price.
Licensing privately owned outlets: can potentially limit stores/hours, but 
can also proliferate due to revenues from licensing.

Driving under the 
influence (DUI), 
driving while 
intoxicated (DWI)

Enforcing legally allowable blood alcohol 
concentration (BAC) level, creating 
sobriety checkpoints, mandating treatment 
for alcohol-related driving offenses.

BAC: legal maximum BAC of ≥0.08 g/L is effective in reducing 
casualties, but limit of ≥0.05 g/L would be even more effective.255

Sobriety checkpoints, random breath testing: effective in reducing alcohol-
related injuries and fatalities.
Mandatory treatment for DUI/DWI offenses: effective in reducing re-
offending.
Designated driver, safe-ride programs: no evidence of efficacy.

Alcohol marketing Limiting volume and regulating content of 
advertising by alcohol companies.

Beverage industry self-regulation: does not prevent harmful marketing 
content.

Harm reduction Training bar and security staff, and 
making changes to environment in which 
alcohol is served to reduce possibility of 
alcohol-related harm.

Training staff: little evidence of effectiveness unless paired with law 
enforcement.

Information & 
education

Providing information and education to 
public to increase their awareness of 
alcohol-related harm.

School-based programs: not effective in reducing alcohol-related harm.
Parenting and social marketing: mixed effects.
Industry-funded programs: increase positive views of alcohol.

Community 
programs

Community-based interventions including 
education and information campaigns, 
media advocacy, counter-advertising, and 
health promotion.

Media advocacy: can increase public attention to policies.
Workplace programs: some evidence for effectiveness in changing 
drinking norms and reducing harmful drinking.
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