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Abstract

Background—Self-medication with alcohol is frequently hypothesized to explain anxiety and

alcohol dependence comorbidity. Yet, there is relatively little assessment of drinking to self-

medicate anxiety and its association with the occurrence or persistence of alcohol dependence in

population-based longitudinal samples, or associations within demographic and clinical

subgroups.

Methods—Hypothesizing that self-medication of anxiety with alcohol is associated with the

subsequent occurrence and persistence of alcohol dependence, we assessed these associations
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using data from the National Epidemiologic Survey on Alcohol and Related Conditions

(NESARC), and examined these associations within population subgroups. This nationally

representative survey of the US population included 43,093 adults surveyed in 2001-2, and 34,653

re-interviewed in 2004-5. Logistic regression incorporating propensity score methods was used.

Results—Reports of drinking to self-medicate anxiety was associated with the subsequent

occurrence (adjusted odds ratio (AOR)=5.71, 95% confidence interval (CI)=3.56-9.18, p<0.001)

and persistence (AOR=6.25, CI=3.24-12.05, p<0.001) of alcohol dependence. The estimated

proportion of the dependence cases attributable to self-medication drinking were 12.7% and

33.4% for incident and persistent dependence, respectively. Stratified analyses by age, sex, race-

ethnicity, anxiety disorders and sub-threshold anxiety symptoms, quantity of alcohol consumption,

history of treatment and family history of alcoholism showed few subgroup differences.

Conclusions—Individuals who report drinking to self-medicate anxiety are more likely to

develop alcohol dependence, and the dependence is more likely to persist. There is little evidence

for interaction by the population subgroups assessed. Self-medication drinking may be a useful

target for prevention and intervention efforts aimed at reducing the occurrence of alcohol

dependence.
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Introduction

Anxiety disorders are commonly found to co-occur with alcohol use disorders (AUD).1-12

The temporal relationship between the conditions may differ by anxiety subtype. Phobias

tend to be temporally primary, whereas panic tends to be secondary to AUD.13-15 Some of

the comorbidity has been thought to be related to substance-induced anxiety,8 emphasizing

the need to distinguish comorbidity with independent anxiety disorders.1

Etiologic theories to explain the co-morbidity are frequently based on causal pathway

models, in which anxiety results in AUD,16 or drinking problems cause anxiety.17;18 There

may also exist a bidirectional relationship,15;19-21 or a common etiology such as a genetic

vulnerability.22 A frequent explanation for the comorbidity with a primary anxiety disorder

is that alcohol is used to self-medicate or alleviate anxiety symptoms.23 This hypothesis is

supported by known neurochemical mechanisms of alcohol that affect the gamma-

aminobutyric acid receptors in a manner that resembles the benzodiazepine class of

medications. In addition, tension-reduction motives are positively associated with heavy

drinking.24 Some investigators find little evidence that drinking reduces anxiety.25;26 For

example, Himle and colleagues did not find an effect of alcohol dosing as compared with

alcohol placebo on level of social phobic anxiety.26 Yet, Abrams and colleagues27 found a

direct pharmacologic effect of alcohol on reducing social anxiety.

There has been a paucity of research assessing self-medication of anxiety with the

occurrence of alcohol dependence, particularly using longitudinal population-based studies

that minimize potential selection biases. Although recent evidence indicates that reports of
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drinking to self-medicate anxiety may increase the onset or persistence of AUD,28;29 there

have been recent suggestions to examine abuse and dependence disorders separately.30

Because alcohol abuse has typically a weaker association with anxiety disorders,1;4 and may

be influenced by social and cultural factors,30;31 we chose to examine the association of self-

medication drinking with alcohol dependence alone. In addition, virtually no studies have

assessed this association across subgroups of the population or utilized a statistical approach

designed to estimate causal associations with observational data. In prior analyses of the

National Epidemiologic Survey on Alcohol and Related Conditions (NESARC) findings

assessing self-medication of anxiety symptoms indicate cross-sectional relationships with

psychopathology,32;33 and a recent longitudinal assessment provided evidence that self-

medication is associated with incident and persistent alcohol and drug use disorders.28 The

current analysis extends these findings by assessing the association of reports of drinking to

self-medicate anxiety with the subsequent occurrence as well as persistence of alcohol

dependence using propensity score methods34 that reduce potential selection bias and adjust

for potential confounders. In addition, we explored these associations by specific population

subgroups across age, sex and race-ethnicity strata. We further hypothesized that a history of

treatment for anxiety differentially affects the association between drinking self-medication

and alcohol dependence; specifically, that individuals in treatment are less likely to self-

medicate anxiety as self-medication may suggest a failure to access treatment or the

presence of refractory symptoms. We also explored the associations by family history of

alcoholism to consider a potential for genetic vulnerability, as well as by consumption level

to evaluate whether the association only occurred for heavier drinkers. Lastly, we assessed

diagnostic categories to examine the self-medication association by specific anxiety

disorders, and among individuals with sub-threshold symptoms.

Materials and Methods

Sample

The data for the analyses in this report come from the NESARC waves 1 and 2. The study

design and sample characteristics have been previously described.1;35 In brief, the NESARC

is a nationally representative survey of the United States population, which included

residents of Hawaii and Alaska. The survey was conducted by the National Institute on

Alcohol Abuse and Alcoholism, and face-to-face interviews were completed. The protocol

included the oversampling of Blacks, Hispanics and young adults, ages 18 to 24 years, to

obtain greater accuracy of estimates among racial and ethnic minority populations as well as

among younger adults. The survey sample was weighted to provide nationally representative

estimates and to adjust for the unequal probabilities of selection.

The first wave of the NESARC was completed between 2001 and 2002 and included a total

of 43,093 adults, aged 18 years and older. Of these, 39,959 were eligible for wave 2

interviews. Ineligible respondents were those that were not interviewed because they were

either deceased, deported, mentally or physically impaired or on active military duty at the

time of the follow-up interview. A total of 34,653 of the eligible participants from wave 1

were successfully tracked and re-interviewed in the wave 2 survey between 2004 and 2005.
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The response rates for wave 1 and eligible wave 2 participants were 81% and 87%,

respectively.

Separate analyses were completed to assess reports of drinking to self-medicate anxiety at

baseline with three alcohol dependence outcomes: 1) the occurrence of alcohol dependence

at follow-up, 2) the persistence of alcohol dependence, and 3) the incidence of alcohol

dependence at follow-up. The study sample to assess the occurrence of alcohol dependence

at follow-up was restricted to 1,567 NESARC participants with anxiety symptoms at

baseline who reported alcohol use in their lifetime, were asked about drinking to self-

medicate their anxiety symptoms at the baseline interview, and had been successfully re-

interviewed at the wave 2 follow-up. In order to assess persistence of alcohol dependence,

the study sample was further restrained to include only the 442 NESARC participants with a

current or lifetime history of alcohol dependence at baseline. To assess incidence cases, we

removed 208 baseline dependence cases leaving us with a analytic sample of 1,359.

Measures

Covariates that were assessed in the analyses were identified from the data gathered at the

wave 1 interview. Substance use and psychiatric disorders were ascertained based on DSM-

IV criteria using the NIAAA's Alcohol Use Disorder and Associated Disabilities Interview

Schedule–DSM-IV Version (AUDADIS-IV)36;37 -- a structured diagnostic interview

designed for use by lay interviewers to derive diagnoses of lifetime and 12-month (current)

substance use and psychiatric disorders. Individuals with anxiety disorders were those

participants who met DSM-IV criteria within the 12-months prior to the baseline interview

and included those with generalized anxiety disorder, panic disorder, social phobia and

specific phobia. We also distinguished between individuals that met full diagnostic criteria

for an anxiety disorder, and those with some but not all criteria, including the clinical

significance criteria for any anxiety disorder (participants with sub-threshold anxiety

symptoms). Because post traumatic stress disorder was not evaluated at the baseline

NESARC survey, it was not included in these longitudinal assessments.

Other disorders adjusted for in the analyses included current or lifetime major depressive

disorder, alcohol abuse and dependence, non-alcohol drug abuse and dependence (heroin,

other narcotics, cocaine, stimulants, hallucinogens, and/or marijuana), nicotine dependence,

and personality disorders measured at wave 1 or 2 (antisocial, narcissistic, histrionic,

borderline, schizoid, schizotypal, paranoid, obsessive-compulsive, dependent, and/or

avoidant).

Alcohol self-medication was assessed by asking if participants who had reported at least

three anxiety symptoms in the six months prior to the baseline interview had ever drunk

alcohol to calm down or help quiet their nerves when they felt tense, nervous, or worried. A

follow-up question asked if this had occurred in the past year. The self-medication question

was asked separately for each anxiety disorder after inquiring about the symptoms of that

disorder. Information on treatment history for anxiety symptoms was identified by positive

responses from survey queries concerning having ever sought treatment for anxiety

symptoms from a counselor, therapist, doctor or other professional; if they had been
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hospitalized overnight or went to an emergency room, and/or if a doctor had ever prescribed

medication for anxiety symptoms.

Additional characteristics included in the analyses were the following: sex, age (18-35,

36-49, and ≥50 years; 18-39 and ≥40 for the stratified analyses), race/ethnicity (non-

Hispanic white, black, Hispanic, and other; and non-Hispanic white, and other for the

stratified analyses), educational level (<12 years, and ≥12 years), past year consumption

pattern (daily or nearly daily drinking vs. less than daily), and past year consumption level

on drinking days (≥5 drinks/drinking day vs. <5 drinks/drinking day). Family history of

alcoholism was assessed by report of first-degree relatives that were an “alcoholic or

problem drinker”. Individual questions gathered information on specific first degree

relatives (biological mother, father, sisters, brothers, and children).

Analyses

After exploratory data analyses to examine the frequency distributions of baseline

characteristics associated with the occurrence and persistence of alcohol dependence, and

with self-medication drinking, we completed initial and multiple logistic regression models.

The logistic regression analyses were used to assess the strength of the associations between

reports of drinking to self-medicate anxiety symptoms at baseline with the subsequent

occurrence of alcohol dependence at follow-up. In these analyses, we held constant a history

of lifetime alcohol dependence with or without abuse at baseline to account for prior history

of dependence in all multivariable analyses (N=1567). We also completed analyses in which

we focused on incident alcohol dependence, defined as the new onset of alcohol dependence

at wave 2, excluding the 208 individuals with current or lifetime alcohol dependence at

baseline (n=1359). In these latter analyses, we did not adjust for baseline dependence.

Findings were similar to the results presented in this report. However, by excluding baseline

dependence cases, power was reduced and inadequate to complete the stratified analyses

within population subgroups. For the analyses to assess persistence of alcohol dependence,

individuals with a history of 12-month or lifetime alcohol dependence with or without

alcohol abuse at the baseline interview who also subsequently met criteria for alcohol

dependence at follow-up were classified as having persistent alcohol dependence.

Potential confounding was constrained in these analyses via statistical adjustment in logistic

regression models. In these models, we used propensity score methods,34 which have been

widely applied in observational studies to estimate causal relationships and account for

observed differences among the exposed and unexposed groups.29;38 Our exposed group

comprised drinkers at baseline who reported using alcohol to self-medicate anxiety

symptoms within the prior year. The non-exposed study participants were drinkers who

reported no self-medication drinking.

The propensity score is defined as the conditional probability of being exposed (i.e., self-

medicating) given a set of observed covariates. We used the propensity score as a method of

adjustment for covariates in the logistic regression model in order to assess the association

of self-medication drinking at baseline with the subsequent occurrence and persistence of

alcohol dependence at follow-up. We estimated a propensity score using the observed

background characteristics for each participant in the analytic sample. The background
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covariates were summarized into a single number, the propensity score, which represented

the predicted probability of self-medicating anxiety symptoms with alcohol for each

participant.

Once the propensity score was estimated, it was used in several different ways to assess the

association between self-medication and alcohol dependence. Rosenbaum and Rubin34

identified three main ways to use the propensity score method. One is subclassification,

which involves forming groups of individuals with similar propensity scores. A second is

matching, in which a certain number of comparison individuals are selected for each

exposed individual (often 1:1 matching). The third approach involves using the propensity

score as a predictor variable in the regression model (with alcohol dependence as the

outcome variable in our analyses), thereby holding constant covariates used in the estimation

of the propensity score. The propensity score is calculated the same way but is applied

differently with each method.38 In addition to including the propensity score as a predictor

in the logistic regression analyses, we also applied each of the other two propensity score

methods indicated above, involving subclassification, and 10:1 matching in separate

analyses assessing drinking self-medication of anxiety symptoms with incident alcohol

dependence. We found similar results for all methods. Because of reduced ability to achieve

balance in the stratified analyses with the subclassification and matching methods, we

completed our analyses by including the propensity score as a covariate in the regression

analyses, with separate models for occurrence and persistence of alcohol dependence as the

dependent variables.

The covariates used to estimate the propensity score included age, sex, race-ethnicity,

educational level, lifetime history of alcohol dependence with or without alcohol abuse (not

included in analyses to assess persistence of alcohol dependence or incident alcohol

dependence), drinking pattern and consumption level, current history of an anxiety disorder

(generalized anxiety, panic, social and specific phobia), major depressive disorder, non-

alcohol substance use disorder, nicotine dependence, personality disorder, family history of

alcoholism, and lifetime treatment for anxiety. To account for the complex survey design,

Wave 2 survey weights were included as covariates in the estimated propensity score

model.39 In order to test our hypotheses that the self-medication/alcohol dependence

association would differ within subgroups of the population, we completed stratified

analyses by sex, age, race-ethnicity, anxiety disorder diagnosis (as opposed to sub-threshold

anxiety symptoms), weekly alcohol consumption level, and anxiety treatment history. All-

way interaction terms for each stratified variable were included in our model to estimate the

propensity scores.

The NESARC used a complex sampling design. Analyses used the svy routines of STATA

11.0 to take into account survey weights, clustering and stratification of the data. Population

attributable fractions (PAF) were computed taking into account survey weights using the

PUNAF program for STATA software.40
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Results

Among those drinkers who reported anxiety symptoms at baseline and had been asked about

self-medication with alcohol (n=1567), 188 individuals met criteria for alcohol dependence

within the year prior to the wave 2 interview. Among those with a lifetime history of alcohol

dependence at baseline (n=442), 136 individuals met criteria for persistent alcohol

dependence at follow-up. In the initial bivariate analyses, individuals who met criteria for

alcohol dependence at wave 2 as well as those with persistence of alcohol dependence were

more likely to report having used alcohol to self-medicate their anxiety symptoms (Table 1).

Men, younger adults, those who reported more frequent and heavier drinking, a family

history of alcoholism and with a comorbid substance use disorder were more likely to have

alcohol dependence at follow-up or have persistent dependence once dependence occurred.

In addition, baseline major depression, panic disorder, specific phobia and personality

disorder were associated with alcohol dependence at follow-up. Similar characteristics were

related to the baseline report of alcohol self-medication of anxiety (Table 2).

In our adjusted analyses, completed by including the propensity score as a covariate in the

multivariate regression analyses, drinking self-medication of anxiety symptoms at baseline

was associated with the subsequent occurrence of alcohol dependence at follow-up (adjusted

odds ratio (AOR)=5.71, CI=3.56-9.18, p<0.001) and with the persistence of alcohol

dependence (AOR=6.25, CI=3.24-12.05, p<0.001). In our analyses to assess self-medication

with incident alcohol dependence after excluding baseline cases of alcohol dependence

(n=1359), we had similar findings using three different approaches: propensity score

adjustment (AOR=3.91, CI=2.05-7.49, p<0.001), 10 to 1 matching (AOR=4.41,

CI=2.34-8.30, p<0.001, and subclassification (AOR=3.49, CI=1.17-10.38, p<0.025) (Table

3). However, sample size limitations precluded using this group for our exploratory

stratified analyses described below, which were completed assessing occurrence of alcohol

dependence at follow-up holding constant a history of lifetime dependence at baseline.

The population attributable fraction for drinking self-medication with development of

alcohol dependence was calculated for the study sample assessing incident dependence at

wave 2 after excluding baseline cases of alcohol dependence. In these analyses, the PAF was

estimated to be 12.7% (CI=-1.1-24.6%) indicating that approximately 13% of incident cases

of alcohol dependence among individuals with anxiety symptoms in our population

potentially could be attributed to self-medication with alcohol. For the analyses involving

persistence of dependence, the PAF was estimated to be 33.4% (CI=22.5-42.7%). Thus, an

estimated one-third of the persistent cases of alcohol dependence among individuals with

anxiety symptoms potentially could be attributed to their use of alcohol to self-medicate,

cope with or relieve their anxiety.

In our exploratory examination of subgroups of drinkers with anxiety symptoms, we

assessed the association of drinking self-medication with the subsequent occurrence and

persistence of dependence by specific subgroup strata (Figures 1 and 2). We assessed

subgroups by sex, age, race-ethnicity, history of treatment for anxiety symptoms, severity of

symptoms (meeting full DSM criteria for an anxiety disorder, and those with sub-threshold

symptoms), alcohol consumption level and family history of alcoholism. In these analyses,
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we found little evidence for interaction across these characteristics, with positive and strong

associations for virtually all characteristics assessed and within all strata. Within related

strata, AORs were not appreciably different, and confidence intervals overlapped. Smaller

subgroup size within strata resulted in generally wide confidence limits. However, with few

exceptions all associations met criteria for statistical significance.

Discussion

Consistent with our a priori hypotheses, reports of drinking to self-medicate anxiety

symptoms was associated with both the development and persistence of alcohol dependence

in this population-based sample. These findings are consistent with earlier analyses of this

dataset,28;41 but also extend the prior findings in several ways. First, although prior analyses

from our research group found an association with alcohol dependence, there are limitations

with the use of logistic regression to hold constant potential confounders.42;43 Using

propensity score methods in this report increased our confidence that the associations found

were less likely to be due to confounding. The propensity score methods aid in reducing

selection bias, and in adjusting for multiple observed covariates. For example, one possible

explanation for the relationship between self-medication drinking and alcohol dependence is

that individuals who report self-medicating with alcohol are more likely to develop

dependence because of a relatively higher and more frequent consumption pattern. However,

even after adjustment for these and other confounding characteristics, we found a consistent

association of self-medication with alcohol dependence. In supplementary analyses, we were

also able to show that use of each of the other main types of propensity score methods

yielded similar findings. Second, our current analyses extended prior findings by examining

the potential risk for self-medication to increase chronicity or persistence of alcohol

dependence. Although prior analyses have examined this association with alcohol abuse and

dependence combined as an alcohol use disorder category,28 recent recommendations

suggest the need to separate these conditions.30 Alcohol abuse has appreciably weaker

associations with anxiety disorders,1;4 and may be influenced by social and cultural

factors.30;31 The examination of self-medication drinking with persistence of alcohol

dependence has not been assessed in prior longitudinal population-based samples. Using

data from this general population sample reduces the potential selection biases that are likely

to be present in an assessment of patients in a clinical setting. For example, we were able to

assess whether treatment history would alter the self-medication/dependence association.

Study participants both with and without a treatment history for their anxiety symptoms had

strong positive associations of self-medication drinking with alcohol dependence. Third, in

the current report, we were able to explore potential effect modification by specific

sociodemographic, treatment, and comorbidity factors. However, no clear pattern of varying

associations by sex, age, race-ethnicity, alcohol consumption level, family history of

alcoholism, anxiety disorder diagnosis as opposed to sub-threshold symptoms, or treatment

history were observed. Self-medication drinking was positively associated with dependence

within each of these subgroups. Individuals with sub-threshold symptoms who self-medicate

with alcohol as well as those who met full criteria for an anxiety diagnosis had strong

associations with subsequent dependence. Although firm conclusions are not possible

because of small subgroup sample sizes, individuals with sub-threshold symptoms had as
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strong or stronger association with alcohol dependence as compared with those who met full

criteria for an anxiety disorder. However, those with sub-threshold symptoms are less likely

to reach clinical attention and receive treatment for their anxiety.

Additional findings from our analyses indicate that within this sample of drinkers who report

anxiety symptoms, a proportion of the cases of both newly developed as well as persistent

dependence can be attributed to use of alcohol to relieve or cope with feelings of anxiety.

We found that approximately 13% of new onset cases and 33% of persistent cases were

potentially attributable to self-medication of anxiety symptoms with alcohol. This highlights

the potential for prevention and early intervention efforts that may reduce the occurrence of

alcohol dependence. Attention needs to be given to evaluation and treatment of both the

anxiety symptoms as well as the subsequent consumption, particularly with the onset of

problematic drinking.44;45 In addition, educational efforts among clinical populations may

be necessary to minimize the use of alcohol as a method of relieving or treating anxiety;

incorporating these efforts as a brief intervention may be possible.46

Several limitations in the analyses should be mentioned. First, although we were able to use

propensity score methods to adjust for many potential confounding characteristics, residual

confounding by unmeasured factors is still a possibility. For example, macrosocial factors

related to available health care may still be viable explanations for the current findings and

would need to be examined in future investigations. In addition, information on the

frequency and quantity of self-medication drinking was not available. Second, because

information for all the characteristics assessed was gathered by self-report, occurrences of

reporting biases and misclassification, particularly for some characteristics such as family

history and quantity and frequency of alcohol consumption are possible. Furthermore, it is

plausible that some individuals underreport self-medication drinking. Participants have to be

able to recognize and acknowledge this behavior. Yet, underreporting of self-medication

drinking among participants with anxiety symptoms would likely attenuate the relationship

between self-medication and dependence. This may indicate that our current findings

underestimate the strength of the associations for drinking self-medication with alcohol

dependence. Third, the stratified analyses should be considered as exploratory given the

limitations in subgroup sample sizes. Furthermore, although associations within each

stratum were typically strongly positive, the ability to assess statistical significance between

related strata was reduced given the large standard errors. Fourth, our assessment of

occurrence of alcohol dependence at wave 2 was based on individuals who met criteria for

alcohol dependence within the prior year of follow-up, holding constant a history of alcohol

dependence at baseline. Although our findings were similar after excluding alcohol

dependence cases identified at wave 1, we were not able to use this sample for the stratified

analyses because of limited power. Finally, because this was not an experience sampling

approach as has been done previously to assess self-medication with alcohol,47 we were not

able to adequately assess the temporal relationship between the experience of anxiety during

an individual's day with the subsequent use of alcohol. Experience sampling would enhance

our ability to more directly link anxiety symptoms with drinking behavior, but would not be

readily feasible in a large cohort followed for the extended time necessary to observe

transition to alcohol dependence.
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Notwithstanding these limitations, the current findings extend prior work assessing self-

medication of anxiety symptoms with the onset of alcohol dependence using methodology

that helps to confirm this association. In addition, we present new findings related to the

chronicity of alcohol dependence and begin an exploration of self-medication within

subgroups of the population. The implication for potential prevention is highlighted by the

proportion of cases of alcohol dependence among individuals with anxiety symptoms that

can be attributed to self-medication behavior. This may be a useful target for intervention

efforts that may aid in reducing the occurrence of alcohol dependence.
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Figure 1.
Multivariate analyses of the total sample and within strata of the association of baseline

alcohol self-medication for anxiety symptoms with the subsequent occurrence of alcohol
dependence at follow-up among NESARC participants using propensity score adjustmenta

(n=1,567).
aAdjustment was completed by propensity scores of the probability of self-medication for

anxiety symptoms. The covariates used to estimate the propensity score for the analyses of

alcohol dependence development included age, sex, race-ethnicity, educational level,

lifetime history of alcohol dependence with or without alcohol abuse, drinking pattern and

consumption level on drinking days in the past year, current history of an anxiety disorder

(generalized anxiety, panic, social and specific phobia), affective disorder (major

depression, bipolar disorder, and dysthymia), non-alcohol substance use disorder, nicotine

dependence, personality disorder, family history of alcoholism, and lifetime treatment for

anxiety symptoms, wave 2 survey weights, and interaction terms for each variable stratified.
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Figure 2.
Multivariate analyses of the total sample and within strata of the association of baseline

alcohol self-medication for anxiety symptoms with the persistence of alcohol dependence at

follow-up among NESARC participants with a lifetime history of alcohol dependence using

propensity score adjustmenta (n=442).
aAdjustment was completed by propensity scores of the probability of self-medication for

anxiety symptoms. The covariates used to estimate the propensity score for the analyses of

alcohol dependence persistence included age, sex, race-ethnicity, educational level, drinking

pattern and consumption level on drinking days in the past year, current history of an

anxiety disorder (generalized anxiety, panic, social and specific phobia), affective disorder

(major depression, bipolar disorder, and dysthymia), non-alcohol substance use disorder,

nicotine dependence, personality disorder, family history of alcoholism, and lifetime

treatment for anxiety symptoms, wave 2 survey weights, and interaction terms for each

variable stratified.
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Table 3

Use of different propensity score methods to assess the association of reports of drinking to self-medicate

anxiety symptoms at baseline with the incidence of alcohol dependence at follow-up (wave 2, N=1359).

Method AORa 95% CI p-value

Logistic regression with propensity score adjustment 3.91 2.05-7.49 <0.0001

Propensity score using matching (10:1) 4.41 2.34-8.30 <0.001

Propensity score - subclassification 3.49 1.17-10.38 0.025

Note: These analyses remove 208 baseline (wave 1) cases of alcohol dependence.

a
All analyses were adjusted for age, education, race/ethnicity, family history of alcoholism, alcohol abuse at wave 1, lifetime history of an anxiety

disorder, major depression, nonalcohol substance use disorder, lifetime history of nicotine dependence, treatment history, and wave 2 survey
weights. The matching model also adjusted for sex.
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