
The impact of alcohol use severity on anxiety treatment 
outcomes in a large effectiveness trial in primary care

Kate Wolitzky-Taylor, Ph.D.1, Lily A. Brown, M.A.2, Peter Roy-Byrne, M.D.3, Cathy 
Sherbourne, Ph.D.4, Murray B. Stein, M.D., MPH5, Greer Sullivan, M.D., MSPH6,7, Alexander 
Bystritsky, M.D., Ph.D.8, and Michelle G. Craske, Ph.D.2

1University of Southern California, Department of Psychiatry and the Behavioral Sciences, Keck 
School of Medicine

2University of California, Los Angeles, Department of Psychology

3University of Washington at Harborview Medical Center, Center for Healthcare Improvement for 
Addictions, Mental Illness, and Medically Vulnerable Populations (CHAMMP)

4RAND Corporation, Santa Monica, CA

5University of California, San Diego, Department of Psychiatry and Department of Family & 
Preventive Medicine

6South Central VA Mental Illness Research Education and Clinical Center, North Little Rock, AK

7University of Arkansas for Medical Sciences

8University of California, Los Angeles, Department of Psychiatry & Biobehavioral Sciences

Abstract

Objective—The presence of anxiety disorders is associated with poorer alcohol use disorder 

treatment outcomes, but little is known about the impact of alcohol use problems on anxiety 

disorder treatment outcomes despite their high comorbidity. The current study examined the 

impact of alcohol use symptom severity on anxiety disorder treatment outcomes in a multi-site 

primary care effectiveness study of anxiety disorder treatment.

Method—Data came from the Coordinated Anxiety Learning and Management (CALM) 

effectiveness trial. Participants (N = 1004) were randomized to an evidence-based anxiety 

intervention (including cognitive behavioral therapy and medications) or usual care in primary 

care. Participants completed measures of alcohol use, anxiety, and depression a baseline, 6-mo, 

12-mo, and 18-mo follow-up periods. Patients with alcohol dependence were excluded.

Results—There were no significant moderating (Treatment Group x Alcohol Use Severity) 

interactions. The majority of analyses revealed no predictive effects of alcohol use severity on 

outcome; however, alcohol problems at baseline were associated with somewhat higher anxiety 

and depression symptoms at the 18-mo follow-up.
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Conclusions—These data indicate that patients with alcohol problems in primary care can be 

effectively treated for anxiety disorders. Baseline alcohol problems were associated with some 

poorer long-term outcomes, but this was evident across CALM and usual care. These findings 

provide preliminary evidence that there may be no need to postpone treatment of anxiety disorders 

until alcohol problems are addressed, at least among those who have mild to moderate alcohol 

problems. Replication with more severe alcohol use disorders is needed.
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Anxiety disorders are highly prevalent in addiction treatment settings (1–6). Anxiety 

disorder comorbidity is associated with poorer alcohol use disorder (AUD) outcomes (e.g., 

greater percentage of patients relapsing compared to those with no comorbid anxiety 

disorder; see 7 for a review). In contrast, the effects of alcohol use problems among those 

seeking treatment for anxiety disorders are not well understood. The available studies 

sometimes report on presence of comorbid AUD but not its associated effects (8). One 

exception found that in those treated for an anxiety disorder, AUDs were associated with a 

greater likelihood of anxiety recurrence over a follow-up period (9). The paucity of data may 

be due in part to the common AUD exclusionary criteria in anxiety disorder treatment 

studies. In community practices, the presence of AUDs may not preclude someone from 

seeking treatment for anxiety disorders; yet it is unclear how alcohol use disorders affect 

treatment outcomes for anxiety.

Given the high comorbidity (e.g., 10), clinical settings providing treatment for anxiety 

disorders likely have a significant proportion of patients with AUDs or alcohol use 

problems. Indeed, hazardous drinking estimates in primary care range from 4–29% (see 11). 

Estimates of AUD in primary care are lower, ranging from 3% to 14% (12, 13), likely due to 

two factors: 1) the lower prevalence overall of AUDs compared to mild-moderate alcohol 

problems (14–16); and 2) Most patients with comorbid anxiety and AUD are more likely to 

receive treatment for their addiction in a substance abuse specialty clinic than for their 

anxiety disorder in another (e.g., primary care, mental health clinic) setting (17).

It remains unclear whether alcohol problems typically present in primary care interfere with 

treatment for anxiety disorders. Understanding whether alcohol use severity (AUS) in this 

population predicts outcomes can provide important prognostic information to clinicians. If 

AUS predicts poorer outcomes, identification of alcohol use problems may be important in 

order to make treatment decisions (18, 19)

However, if alcohol use symptoms do not affect outcomes, then individuals can seek 

treatment for their anxiety disorders while alcohol problems are present. Common practice 

typically encourages patients with comorbid substance use and mental health problems to 

seek addiction treatment first, a practice that may lead to untreated mental health problems 

(17). Recent models suggest that treating anxiety and alcohol use disorders in an integrated 

approach may be preferable both from clinical (7, 20–22) and public health perspectives, as 

this model is in line with recommendations from the Affordable Care Act (23–25).
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The current study examines the impact of AUS on anxiety treatment outcomes in a large 

effectiveness trial of anxiety disorder treatment in primary care. The effectiveness trial 

(Coordinated Anxiety Learning and Management; CALM) was conducted in primary care 

and utilized clinicians with minimal mental health training. Participants were randomized to 

usual care (UC) or the CALM intervention, which included cognitive behavioral therapy 

(CBT) and medications. Given that many community providers are not likely to conduct a 

formal diagnostic assessment of AUD, a brief dimensional screening measure of AUS may 

have broader applicability to clinical practice. Thus, the current study examines whether 

scores on a dimensional measure of AUS predict anxiety treatment outcomes. We examined 

both prescriptive effects (i.e., whether AUS predicts anxiety outcomes differentially between 

CALM and UC) and prognostic effects (i.e., if prescriptive effects are not observed, whether 

AUS predict anxiety outcomes generally across conditions). Based on the limited previous 

research, we expected that greater AUS would be associated with poorer anxiety outcomes 

in both the UC and CALM arms of the study. We had no specific hypothesis about whether 

AUS would moderate outcomes. Thus, although we conducted a moderator analysis, our 

prediction was that AUS would serve as a prognostic predictor of outcome.

Methods

Participants

Adult primary care English or Spanish-speaking patients who met criteria for panic, social 

anxiety, generalized anxiety, or post-traumatic stress disorder and scored at least an 8 

(moderate and clinically significant anxiety symptoms) on the Overall Anxiety Severity and 

Impairment Scale (OASIS; 26) were recruited from clinics across four sites. Exclusion 

criteria included unstable medical conditions, cognitive impairment, active suicidality, 

bipolar I disorder, psychotic disorders, current enrollment in CBT. Alcohol and marijuana 

abuse (but not dependence) were permitted. Abuse and dependence of other drugs were 

exclusionary. The sample (N =1004) was 71.2% female (mean age 43.47; SD=13.44). 

Participants were 56.57% White, 19.52% Hispanic/Latino, 11.55% Black/African-

American, and 12.35 % other race.

In the CALM arm of the study, participants completed 7 CBT sessions on average (SD=4.1). 

Of the 482 participants in the CALM arm, 166 (34%) had only CBT. A small proportion of 

subjects (69/482 [14%]) also had an in-person visit with the study psychiatrist. See Roy-

Byrne et al. (27) for detailed descriptions of the procedures and a flowchart of participation 

throughout the study. See Table 1 for information about attrition over the follow-up period.

Measures

Diagnostic Measure

Mini International Neuropsychiatric Interview (MINI; 28): The MINI Neuropsychiatric 

Interview is a concise structured diagnostic interview designed to assess for psychiatric 

diagnoses in multicenter clinical trials (28). When compared with the SCID-P (29) kappa 

values for the majority of the psychiatric diagnoses were .70 or above. Five of the diagnoses 

had kappa values between .60 and .70 (30). Interviewers were trained to 80% reliability 

before independently conducting assessments.
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Putative Predictor: Alcohol Use Symptom Measure

Alcohol Use Disorders Identification Test (AUDIT; 31): The AUDIT is a brief (10-item) 

gold standard alcohol use disorder screening measure that has shown excellent psychometric 

properties across several countries. The intraclass correlation on this measure is high (.95), 

and it is highly sensitive (range= .70 to .97) and specific (range= .88–.98; 32, 33). The 

questions assess alcohol consumption, alcohol dependence, and alcohol-related problems. 

AUDIT scores are typically categorized by four “Risk Zones” that indicate to providers the 

level of care needed at the time of screening.

Outcome Measures—All outcome measures were completed at baseline, 6, 12, and 18-

monthsafter baseline. Twelve and 18-month outcomes were included in the analyses because 

some participants were still in treatment at 6-months.

Primary: Brief Symptom Inventory-12 (BSI-12; 34): The BSI measures symptoms of 

psychiatric and medical patients (35), and this study used two subscales (psychic and 

somatic anxiety), which resulted in the 12-item BSI subscales for anxiety and somatization. 

The BSI has high test-restest reliability and high validity (36).

Primary: Anxiety Sensitivity Index (ASI; 37): The ASI is a 16-item measure of beliefs 

that anxiety symptoms are being harmful. Items measure physical, social, and mental 

concerns about physical anxiety symptoms. The ASI shows sensitivity to change after CBT 

for anxiety disorders (e.g., 38) and has demonstrated good reliability and is distinct from 

other anxiety measures (39).

Secondary: Patient Health Questionnaire (PHQ-8; 40): The PHQ-9 is a measure of 

depression symptoms, including each of the DSM -IV diagnostic criteria for depression 

ranging from 0 (not at all) to 3 (nearly every day). The suicide item was removed, reducing 

the scale to 8 items. PHQ-9 has excellent internal reliability with a Cronbach’s α = .89 and a 

correlation of r = .84 between the self-report and clinician-administered PHQ-9.

Procedures

This study was approved by the Institutional Review Boards at all sites. Referrals were made 

through primary care providers. Referred patients met with an Anxiety Clinical Specialist 

(ACS), who was usually a nurse or social worker, to determine eligibility. Eligible 

participants were randomized to the CALM intervention or UC. See Roy -Byrne et al. (27), 

for randomization details as well as further details about the treatment conditions described 

in brief below.

CALM—Patients in the CALM arm received CBT, medication, or both, depending on their 

preference. Patients with multiple anxiety disorders were asked to identify the disorder that 

caused the most distress or impairment as the focus of CBT. CBT was delivered weekly by 

the ACS, who was guided by a computer program. Primary care providers prescribed 

medications (with psychiatric consultation available). After the acute phase of treatment, 

patients entered the “continued care” phase in which they received monthly phone calls by 
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the ACS for up to 12 months. All ACSs received weekly supervision by a psychiatrist and 

psychologist.

UC—Participants in the UC condition received usual care in their primary care clinics. This 

included counseling that was available as part of standard clinic care, as well as continued 

contact with their primary care physician and medication as indicated. Contact with study 

personnel was limited to that required for assessment.

Statistical Analyses

Two-level hierarchical linear models (HLM 6; 41) were conducted with the outcome 

measures (i.e., BSI, ASI, and PHQ-8) entered as dependent variables (DV) in a separate 

series of models with Time (12-and 18 -month follow-ups) as the level 1 predictor. Level 2 

included the baseline score of the outcome variable, baseline score on the AUDIT, Group 

(ITV or UC), and a series of covariates. The covariates included age, gender, ethnicity 

(White v. non-White), presence of health insurance coverage, employment status (working 

v. not working), number of medical conditions, use of medication, family income level, and 

highest year of education completed. In the first model with each DV, covariates were 

examined to see if they were significantly associated with outcome. If they were not, they 

were removed and a simpler model with fewer covariates was run.

We first examined Group x AUDIT x Time interactions. A significant interaction indicated 

that significant moderation of AUDIT by condition changed overtime, in which case we 

would recode Time to cross-sectionally examine the moderating effect at 12-month and 18-

months. Aiken & West’s (42) approach to post hoc testing was used to examine the nature of 

the interaction by centering the moderator (AUDIT) at high, medium, and low levels to 

identify between-group (CALM v. UC) differences at each level of the moderator. If Time 

was non-significant (i.e., no significant AUDIT x Group x Time interaction), it was removed 

from the model and the Group x AUDIT moderating effect was examined (with the same 

post-hoc testing to examine the nature of significant interactions described above). A 

significant effect with Time removed represented the effects collapsed across Time (12 and 

18 month follow-ups), with follow-up points with more data weighted more heavily. If there 

was no significant Group x AUDIT effect, interaction terms were removed and main effects 

of AUDIT (and treatment group) were examined. A main effect of AUDIT suggests that 

AUDIT scores significantly predict outcome across treatment groups. Similar approaches 

have been taken in published moderator papers (e.g., 43, 44–46).

Because of the non-normal distribution of AUDIT scores in the sample (in part due to what 

we would expect epidemiologically with regard to AUS in the population, but also likely 

due to alcohol dependence exclusion), we conducted secondary analyses using a 

dichotomous variable of alcohol problems v. no problems as a predictor instead of the 

continuous AUDIT score. To increase sensitivity and capture more alcohol problems in this 

sample with relatively low AUS, alcohol problems were operationalized as an AUDIT score 

of 7 or higher (31). Participants with AUDIT scores below 7 were categorized as having no 

alcohol problems. These secondary findings are presented when they differ from the 

findings including the full sample.
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Results

AUDIT Scores

Participants were excluded if they met criteria for alcohol dependence (but not abuse). The 

mean AUDIT score was 2.69 (SD = 3.79), with 9.3% of AUDIT scores exceeding the cutoff 

for significant alcohol problems (8 or above). When lowering the cutoff to 7 or above (as 

recommended for increased sensitivity; 31), 11.3% of the sample exceeded the cutoff 

indicating significant alcohol problems. Figure 1 shows the frequencies in this sample of 

each Risk Zone (31).. Zone 1 indicates education only; Zones 2 and 3 indicate brief 

intervention (with continued monitoring in Zone 3) and Zone 4 indicates a need for a 

specialty addiction treatment referral (31). As shown in the table, the prevalence of alcohol 

problems is consistent with what would be expected of a primary care sample (see 11 for a 

review), and in particular has few cases in Zones 3 and 4, given that alcohol dependence was 

an exclusionary criterion.

AUDIT Scores as Moderators of Anxiety Treatment Outcome

BSI—Significant covariates in the first model included insurance status, number of medical 

conditions, and BSI score at baseline. The covariates were retained in all models with BSI as 

the DV. Time did not interact with the AUDIT x Group interaction (p = .45), so Time was 

removed from the model. The new model revealed no significant AUDIT x Group 

interaction (p = .95).

Because no moderation was observed, a set of models was run to examine main effects. 

There was a significant AUDIT x Time interaction, b = .14, t (673) = 2.07, p < .05, 

indicating that there was a significant change from 12-mo to 18-mo follow-ups in the way 

AUDIT scores predicted BSI scores. Post hoc tests examined the effect of AUDIT scores 

cross-sectionally at each of the follow-up periods. The effect of AUDIT at the intercept 

represented effects at 12-mo follow-up. At the 12-mo follow-up, AUDIT scores did not 

significantly predict BSI scores (p = .88). Time was then recoded so that the intercept 

represented effects at 18-mo. At the 18-mo follow-up, higher baseline AUDIT scores were 

associated with higher BSI scores, but the finding did not attain statistical significance, b = .

13, t (770) = 1.94, p = .053.

Secondary analyses with the dichotomous alcohol problem variable were largely similar, 

with one important difference: The alcohol problem x Time interaction was not significant 

(p = .45). Thus, a model was run without Time to examine the main effect of the presence of 

an alcohol problem on BSI scores. The presence of an alcohol problem did not affect BSI 

outcomes (p = .60).

ASI—Employment status and baseline ASI scores were covariates significantly associated 

with outcome and were retained in all models including ASI as the DV. There was no effect 

of Time in the interaction model (i.e., no AUDIT x Group x Time interaction, p = .55). Time 

was thus removed from the model to examine the AUDIT x Group interaction. There was no 

significant moderating effect (AUDIT x Group interaction; p = .67).
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Simplified models examining the main effect of AUDIT on ASI outcomes were conducted. 

No significant AUDIT x Time interaction was observed (p = .16), indicating that the effect 

of AUDIT on ASI did not change from 12 to 18-mo. Thus, Time was removed from the 

model and a simplified model with only the main effect terms was conducted. There was no 

effect of AUDIT score on ASI outcomes (p = .78). As expected, a main effect of 

intervention status was observed, b = −4.74, t (771) = −6.36, p < .001, with CALM 

outperforming UC.

The secondary analyses examining the effects of problem alcohol use v. no problem alcohol 

use were identical to the findings with the continuous AUDIT scores as the predictor.

PHQ—Number of medical conditions, the presence of social phobia, and baseline PHQ 

scores were the covariates in the first model that were significantly associated with PHQ 

outcomes and were thus retained in all models with PHQ as the DV. Identical to findings 

described for BSI and ASI, there was no significant AUDIT x Group x Time interaction (p 

= .46). A model removing Time and collapsing across the 12 and 18-mo follow-up periods 

found no significant AUDIT x Treatment Group interaction (p = .13). Simplified models 

were then conducted to examine main effects by excluding the interaction term. There was 

no significant Time x AUDIT interaction (p = .17), indicating that the effect of AUDIT on 

PHQ outcomes did not change over time. Thus, main effects were examined without Time 

in the model. There was no main effect of AUDIT score on PHQ outcomes (p = .19) and 

there was a significant effect of intervention, b = −2.06, t (770) = −6.11, p < .001, with 

CALM outperforming UC.

Some differences emerged when using the dichotomous alcohol problems variable as a 

predictor of PHQ outcomes. Neither a Time x Group x Alcohol Problems interaction nor 

Group x Alcohol Problems interaction emerged (ps > .21). However, there was a significant 

Time x Alcohol Problems interaction, b = 1.21, t (673) = 2.15, p < .05, indicating that the 

prognostic, main effect of alcohol problems on PHQ changed over the follow-up period. 

Thus, main effects of alcohol problems were examined cross-sectionally at 12 and 18-mo 

follow-ups. There was no significant effect of alcohol problems on PHQ outcomes at 12-mo 

follow-up (p = .99). In contrast, the presence of an alcohol problem at baseline was 

associated with higher PHQ scores at the 18-mo follow-up, b = 1.20, t (770) = 1.98, p < .05.

Discussion

This study examined whether AUS either moderated anxiety disorder treatment outcomes or 

predicted anxiety disorder outcomes regardless of treatment. No moderating effects were 

observed, indicating that the presence or degree of alcohol problems did not predict outcome 

differentially between the CALM intervention and usual care. Moreover, the majority of 

analyses revealed no general prognostic effects of alcohol use severity on outcomes. 

Importantly, as already reported elsewhere (27), CALM outperformed usual care robustly on 

all outcomes, regardless of alcohol use. These data largely suggest that alcohol problems 

minimally influence the nature or direction of the effects of evidence-based care for anxiety 

disorder (or usual care) on anxiety and depression.
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A few exceptions to the overall findings were observed: By the 18-mo follow-up, there were 

general prognostic effects of alcohol use severity on anxiety and depression symptoms 

across both conditions. Regardless of the intervention, individuals being treated in primary 

care (either with or without evidence-based, focused treatment for anxiety disorders) who 

had both alcohol and anxiety problems showed trends for higher anxiety and higher 

depression scores on some outcome measures at the long-term assessment.

These findings indicate that, contrary to popular clinical practice, it may be unnecessary to 

postpone treatment for an anxiety disorder until an alcohol problem has been treated, 

particularly in patients whose alcohol problems do not reach the criteria for alcohol 

dependence, as seen in this sample. Mounting evidence suggests that the high comorbidity 

between anxiety and alcohol use disorders can be explained in many cases by the self-

medication hypothesis that individuals who use alcohol (or other drugs) to cope with 

negative affect (e.g., anxiety) may develop substance use problems (47–50). Providing 

treatment for the underlying negative affect may prevent alcohol problems from persisting 

and worsening. This is an area of growing research attention, which has led to the 

development of models aiming to treat alcohol and anxiety concurrently (20–22). Still, 

ongoing efforts have focused on providing joint treatment to patients primarily seen as 

alcohol patients in alcohol treatment settings. Almost no research to our knowledge has 

focused on bringing alcohol treatment to patients presenting with anxiety disorders in 

primary care, psychiatric, or other clinical settings who have comorbid alcohol problems. 

The current findings suggest that anxiety treatment works similarly whether an individual 

has alcohol problems or not (with some longer-term exceptions indicating somewhat higher 

anxiety and depression). A remaining question is whether the addition of integrated alcohol 

treatment among those who seek treatment for anxiety disorders may improve those long-

term anxiety and depression outcomes (in addition to improving alcohol use severity). This 

area of future research has direct clinical and organizational/systems implications.

Despite these robust findings with a large sample, caution is needed in interpreting findings 

that do not reject a null hypothesis. Even with a large sample, it is possible that the study 

lacked sufficient power to detect small effects. A significant limitation of the study was the 

exclusion of patients with substance dependence. Findings may have differed if more 

patients with severe alcohol problems were included. Possibly, the CALM intervention 

would not have been as beneficial to those with alcohol dependence as it was for those 

without alcohol dependence. It is possible that the discrepancy between these findings and 

previous work is due to the inclusion of alcohol dependence in other studies (9), a 

methodological difference that precludes direct comparisons. However, it is important to 

note that patient responses to our dimensional measure of alcohol problems ranged from no 

to severe alcohol problems. Thus, even if patients did not meet full diagnostic criteria for 

alcohol dependence using DSM-IV criteria, there were some patients represented in this 

sample who experienced severe alcohol problems (albeit few compared to those with no or 

mild to moderate alcohol problems). Future research should examine whether these findings 

can be replicated with an anxiety disorder sample receiving evidence-based treatment for 

anxiety disorders in primary care when including those with alcohol dependence. Given that 

problems with alcohol were not directly addressed in this intervention, if a study that 
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includes those with alcohol dependence does not produce similar results this may suggest 

that individuals with comorbid anxiety and alcohol dependence in primary care may benefit 

from integrated evidence-based treatment for both problems. Taken together, this study 

indicates that typical alcohol problems seen in primary care populations do not appear to 

negatively affect evidence-based treatment for anxiety disorders.
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Figure 1. 
Frequency of AUDIT Scores by Risk Zone in the CALM Sample

Note: Zone categories were not used to classify patients in any of the statistical analyses, but 

are presented in order to provide a meaningful descriptive summary of the level of alcohol 

severity seen in this primary care sample.
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Table 1

Attrition over the study

CALM UC

Time-point
Number of assessments 

administered Percentage drop-out
Number of assessments 

administered Percentage drop-out

Baseline 503 0.00 501 0.00

6 Months 446 11.33 430 14.17

12 Months 410 18.49 403 19.56

18 Months 409 18.69 395 21.16

Note: Table 1 includes data on the number of participants who completed assessment at baseline and each of the follow-up time-points.
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