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Introduction
More than 170 million people worldwide are infected with hepatitis C virus (HCV), which leads
to significant morbidity and mortality through the complications of cirrhosis, portal hypertension and
hepatocellular carcinoma (1, 2). Patients with chronic HCV infection have high rates of alcohol
consumption, which is associated with progression of fibrosis and the development of hepatocellular
carcinoma (3‐5). Alcohol use also influences HCV treatment outcomes (6, 7), and the American
Association for Study of Liver Diseases recommends patients with HCV infection abstain from alcohol
use (8). This same guideline encourages consideration of patients with alcohol abuse through
individualized treatment approaches.
Recently, response rates for HCV treatment have significantly improved with the addition of
protease inhibitors to the combination of peginterferon‐α and ribavirin, and many patients are expected
to seek treatment with these medications (9, 10). As patients and their providers consider HCV therapy,
the assessment of alcohol intake and abuse is a standard component of the evaluation. Despite evidence
that alcohol use damages the health of HCV‐infected individuals, few studies have systematically
examined effective approaches to address alcohol use in this population. Integrated behavioral health‐
medical treatment models have demonstrated decreases in alcohol use in primary care settings (11).
Additionally, studies have shown that alcohol interventions can be integrated into medical settings (12),
effectively delivered by physicians (13), and improve medication and adherence to treatment for co‐
occurring medical problems (e.g., HIV, diabetes, hypertension) as well as reducing target alcohol
symptoms (14, 15). This study examined the feasibility of an integrated model of alcohol abuse
treatment along with medical care in patients with co‐occurring HCV and problem drinking ranging from
hazardous consumption to probable alcohol dependence.

Methods
Trial design.
This study was a prospective, open‐label, cohort trial to assess the feasibility of an integrated model
of alcohol abuse treatment and medical care for patients with HCV and hazardous alcohol consumption.
The protocol was approved by the Duke Institutional Review Board and conducted according to Good
Clinical Practice guidelines. All patients provided written informed consent before study participation.
Participants.
Patients 18 years and older with chronic HCV infection were recruited during clinic visits to the
Duke Liver Clinic in Durham, NC. All patients with HCV presenting to clinic completed the Alcohol Use
Disorders Identification Test (AUDIT) (16), which is a 10‐item self‐administered questionnaire designed
by the World Health Organization to screen for risky alcohol consumption in primary care settings. A
cuff‐ off of 8 in men has been shown to be optimal in identifying hazardous alcohol consumption with
adverse medical consequences (17), and a cut‐off of 4 in women has been recommended (18). The
AUDIT questions ask about level of alcohol use, alcohol dependence symptoms, and alcohol‐related
problems. Female patients with an AUDIT score of 4 or greater, and male patients with an AUDIT score
of 8 or greater were approached by their HCV medical provider to participate in the study. The AUDIT
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score for hazardous alcohol consumption and higher, rather than alcohol dependence only, was selected
for entry to the study given the negative effects of moderate alcohol consumption on patients with HCV
(4, 5). Patients using substances other than alcohol, those with comorbid mental disorders, and patients
with HIV‐HCV co‐infection were also eligible for the study.
Interventions.
During the recruitment period, the addictions specialist was present in clinic and was introduced
to the patient by their HCV medical provider. The addictions specialist either met the patient that same
day or arranged another appointment in clinic to review the study protocol and consent form. Patients
who agreed to participate in the study initiated treatment within 1 to 2 weeks. The addictions specialist
initially conducted a diagnostic evaluation to determine the individual needs of each patient. Treatment
planning followed standards of care for alcohol/substance abuse, mental health, and HCV treatment.
Using a multidisciplinary approach, the findings from the evaluation were developed into an
individualized treatment program that described goals and actions. A psychiatrist (PM) was available for
consultation at the request of the addictions specialist or medical provider, with co‐localized visits
occurring in the Duke Liver Clinic. For referred patients only, the psychiatrist conducted a
comprehensive psychiatric evaluation using the Structured Clinical Interview for the Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition). Psychiatric treatment was tailored to the
individual patient and not standardized, but consisted of prescribing anxiety, depression, or alcohol
relapse‐prevention medications as appropriate, and seeing the patient two weeks later and then as
needed through the end of the study. All study patients were offered a combination of weekly group
therapy and bi‐weekly individual therapy with the addictions specialist for 6 months. The theoretical
orientations underpinning both group and individual therapy were the transtheoretical model of
change, motivational interviewing, and cognitive behavioral therapy (19‐21). The group therapy sessions
were held in a conference room on the same floor as the Duke Liver Clinic and covered both
psychoeducational topics and process/interpersonal subjects. Psychoeducational topics included HCV
(epidemiology, natural history, transmission risk reduction, and treatment), liver wellness, alcohol use,
mental health processes and coping, stress and anxiety management, depression, and grief.
Process/interpersonal groups included topics such as desire to use alcohol and recent relapses; struggles
with family and other group members; social and interpersonal stigma related to alcohol use, HCV, and
mental illness; relapse prevention; and interpersonal effectiveness. The individual therapy sessions were
held in rooms within the Duke Liver Clinic, and the focus was maintenance of participation in the
treatment process, clarification of alcohol treatment goals, support, cognitive and behavioral
approaches to living with HCV (e.g., risk reduction strategies, addressing stigma) and to decreasing
alcohol use, as well as treatment of depression and anxiety. The approaches used to address alcohol use
are highly relevant to substance use and were applied in individual therapy for patients who additionally
used substances. Thus, the emphasis was on alcohol treatment but substance use was also addressed.
The addictions specialist entered notes from individual sessions into the electronic medical record, and
these were accessible to clinic providers. During the intervention period, the addictions specialist came
to clinic at the time of each patient’s medical appointment and discussed the case with the medical
provider at that time. All patients were discussed weekly at a meeting of the addictions specialist and
the principal investigator (AJM); medical providers and the study psychiatrist were contacted as needed.

4

Outcomes.
Patient interviews were conducted at baseline, 3 months, and 6 months of treatment. The
patient interviews were conducted in‐person in either a private location at the clinic or in the home of
the patient by a trained interviewer who was not involved in the treatment intervention. The baseline
interview contained demographic items, including race, gender, age, income, education attainment,
insurance status, and HIV status. Baseline and follow‐up interviews included a number of items and
scales. Alcohol and drug use change was assessed using the alcohol (6 items) and drug (13 items)
subscales of the Addiction Severity Index – Lite (ASI), which is designed to provide composite scores
useful in measuring change over time (22). The ASI is a structured interview that assesses problem areas
in alcohol and drug dependent persons, the severity and patterns of drug use, and the severity and
patterns of alcohol use. For both alcohol use and substance use, it provides a subjective severity rating
and a more objective and standardized composite score ranging from 0 (minimum) to 1 (maximum). In
addition, self‐reports are obtained for the frequency of substance use during the previous 30 days. The
ASI has been used in a variety of clinical research settings as well as addiction treatment programs to
assess the severity and consequences of substance use. Reductions in ASI composite scores from
baseline have been considered to be reliable and valid measures of improvement in the respective
domains(23). Alcohol composite scores of .17 and higher, and drug composite scores of .16 and higher,
are predictive of DSM‐IV dependence (24). Patients who reported no alcohol use in the past 30 days
were considered to be alcohol abstinent at that interview time point.
Statistical analysis.
To estimate the overall treatment response (changes in the alcohol abstinence rate and in ASI
alcohol and drug composite scores) over the 6‐month study period, we modeled abstinence and
composite scores at baseline, 3, and 6 months using longitudinal population‐averaged models in STATA
11.1 to account for correlations between observations on each subject. Specifically, in estimating
treatment effects on alcohol and drug composite scores, we used the linear generalized estimating
equations (GEE) method; on alcohol abstinence, because it is binary, we used the logistic population‐
averaged method instead.

Results
Patient Characteristics.
Between February 2009 and March 2010, 60 patients were enrolled in the study. Following the
initial medical and addictions specialist evaluation, 7 patients did not participate in the intervention (1
medically unstable, 2 determined to not have chronic HCV infection, 1 spontaneous clearing of HCV, and
3 lost to follow‐up after initial interview). The 53 patients who participated in the intervention of
individual and group therapy are summarized in Table 1. Mean education was 12.2 years with a
standard deviation of 2.4 years. The majority of participants identified as Black or African‐American
(64.2%), with 30.2% identifying as White, 5.7% identifying as multiracial or another race, and 4.1%
identifying as Hispanic in addition to Black, White, or other. The majority of participants (77.0%) had
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some form of health insurance. No patients were on HCV treatment during the study. All patients
reported some degree of alcohol consumption. Most patients (69%) scored above 20 on the AUDIT,
indicative of alcohol dependence. At baseline the mean composite scores on alcohol and drug domains
were .250 and .048, respectively (Table 1).
Intervention Dosage.
The intervention included the offer of weekly group therapy and bi‐weekly individual counseling
but allowed flexibility based upon patient preferences and logistical challenges such as transportation
and work responsibilities. Patients were encouraged to attend both forms of therapy but neither were
required to attend both nor mandated to attend a specific proportion of sessions. For group therapy,
32/53 (60.4%) of participants attended at least one group session, with a mean of 9.0 (SD=7.5) group
sessions attended, while 47/53 (88.7%) of participants attended at least one individual therapy session,
with a mean of 6.8 (SD=3.8) individual sessions attended. The mean number of group plus individual
sessions attended was 12.4 (SD=9.4). Interviews were conducted at baseline, 3 months and 6 months;
85% of patients participated in the 6‐month interview. The study psychiatrist followed and prescribed
medications for depression/anxiety for 12/53 (22.6%) patients. Four patients were additionally
prescribed medications approved to treat alcohol dependence. These were acamprosate (n=3) and
disulfiram (n=1); no one was prescribed naltrexone. No benzodiazepines were prescribed by either the
study psychiatrist or medical providers.
Outcome Analyses.
The primary endpoint was change in the ASI scores. As shown in Figure 1, the unadjusted mean
ASI alcohol composite score was reduced by 0.090 (36.0%) by the 3‐month assessment timepoint
(p<0.05) and was reduced by 0.118 (47.2%) at 6 months (p<0.01). The unadjusted mean ASI drug
composite score was reduced by 0.020 (42.7%) at 3 months (p=0.07) and by 0.012 (25.7%) at 6 months
(p=.18). It may be more useful to consider the adjusted mean ASI composite scores, because they
account for differences caused by disproportional distribution of baseline characteristics in later rounds.
For example, HIV status significantly relates to ASI drug scores and also our sample size differs at each
timepoint of 0, 3, and 6 months. This difference in sample size affects the unadjusted means, but is
accounted for in the adjusted means. The adjusted means, as displayed in Table 2, show reductions in
alcohol scores by 0.105 (41.7%) at 3 months (p<.01) and 0.128 (50.6%) at 6 months (p<.01), and in drug
scores by 0.0228 (47.2%) at 3 months (p<.05) and 0.0150 (30.6%) at 6 months (p=0.15). These p‐values
indicate statistical significance of time effects from the multivariable regression in Table 3.
Figure 2 displays the alcohol abstinence rates. At the time of research consent, no patients
were alcohol abstinent. However, the act of study enrollment paired with an initial conversation with an
addictions specialist was an intervention by itself, and by the time of the initial research interview,
20.8% of patients reported alcohol abstinence. For the majority of patients (n=45), the baseline
interview occurred within 1‐15 days of enrollment. However, for 15.1% of patients, the baseline
interview occurred after more than 15 days of enrollment, therefore making possible substantial study
treatment possible before the baseline interview. Specifically, the baseline interview occurred for 4
patients within 28 days, for 3 patients within 40 days, and for 1 patient in 54 days. To account for
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attrition, we examined abstinence rates for just those patients with interviews at two paired time
points. Alcohol abstinence was reported by 40.0% of participants at 3 months and 44.4% at 6 months.
To understand better what happened with the alcohol use of patients who did not become
abstinent, we examined their ASI alcohol composite scores. Their alcohol scores showed improvements,
with reductions from 0.298 at baseline to 0.266 (10.7%) at 3 months (p=.31) to 0.219 (26.8%) at 6
months (p=.08). The response to the intervention was also evaluated among patients with probable
alcohol dependence, based on baseline AUDIT scores of 20 or greater (n=36). Among the 31 patients
with probable alcohol dependence at baseline who provided data at 6 months, 12 (38.7%) reported
alcohol abstinence at 6 months. For those patients with probable alcohol dependence who did not
become abstinent (n=14 at 3 months; n=19 at 6 months), their ASI alcohol composite scores showed
reductions from 0.392 at baseline to 0.286 at 3 months (p=0.09) to 0.262 at 6 months (p=.034).
Table 3 displays the multivariable population‐averaged longitudinal regression results for
alcohol abstinence and ASI alcohol and drug composite scores. The first two columns of Table 3 report
the logistic regression results for alcohol abstinence. In univariable and adjusted analyses for baseline
characteristics including gender, age, race, and income, as well as HIV status, improvements in alcohol
abstinence rates between 0 and 3 months and between 0 and 6 months were statistically significant. At
3 months, the odds of being alcohol abstinent were 2.900 times those before treatment (log odds
ratio=1.065, p<.01), and at 6 months, the odds of being alcohol abstinent were 3.362 times those before
treatment (log odds ratio=1.213, p<.01).
The second two columns of Table 3 report the linear regression results for ASI alcohol composite
scores. In univariable and adjusted analyses for baseline characteristics, there was a significant decrease
(i.e., improvement) in the change scores at both 3 and 6 months. At 3 months, alcohol scores adjusted
for covariates decreased by 0.105 (p<.01) and at 6 months, adjusted scores decreased by 0.128 (p<.01).
The third two columns of Table 3 report the linear regression results for ASI drug composite
scores for the full sample, which includes participants who never reported drug use. In adjusted analyses
for baseline characteristics, there was a significant decrease (i.e., improvement) in the change scores at
3 months (B= ‐0.0228, p<.05) but not at 6 months (B= ‐0.0150, p=.16). Among the control covariates
included, HIV status was significantly related (p<.05). The coefficient of 0.0329 indicates that, on
average, HIV‐positive patients reported their ASI drug scores to be higher than HIV‐negative patients by
0.0329. We analyzed change in ASI composite drugs scores on the subset of participants (n=40) who
reported drug use at any of the three time points (see the fourth two columns of Table 3). Although the
findings were not statistically significant, the trends were in the same direction as those for the full
sample and the coefficients were slightly larger, suggesting that the lack of statistical significance may be
due to lack of power.
Noticeably, except for HIV status for ASI drug scores, the covariates in Table 3 are not
significant. We additionally examined total number of group and individual sessions attended, attending
any sessions with the study psychiatrist, years of education, and binary insurance status, which were
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also not significant for any of the outcomes and therefore dropped. We chose to report race, income,
gender, and age in the adjusted models because of their known relationships to health. Their lack of
significance suggests that the intervention worked equally well regardless of race, income, gender, and
age for both alcohol and drug outcomes, and regardless of HIV status for alcohol outcomes.

Discussion
For people infected with HCV, alcohol use has a direct negative impact on the liver, increasing
the risk and progression of hepatocellular carcinoma and liver fibrosis, which can lead to liver failure and
death. Despite these health implications, studies have shown that adults with HCV are 3 times more
likely than uninfected persons to consume more than one alcoholic drink per day (35% vs. 14%) and
almost 8 times more likely to consume more than 3 drinks per day (19% vs. 2%) (3). In this study, we
developed and manualized an integrated behavioral‐medical treatment model for patients with HCV
who drink alcohol.
The goal of the treatment program was abstinence, and 44% of patients achieved this objective
at the end of the treatment. Natural history studies have demonstrated survival benefits among patients
with HCV infection who become abstinent from alcohol even after the development of cirrhosis (25). In
addition, ASI alcohol composite scores decreased by nearly half between baseline and 6 months. This
reduction in ASI alcohol scores is comparable to changes found following behavioral intervention
studies in alcohol‐dependent individuals (26, 27). Notably, alcohol scores did not significantly differ by
HIV status, race, gender, age, or income, indicating that the treatment model may be equally beneficial
for diverse HCV‐infected patients.
For patients who did not become abstinent, ASI alcohol scores decreased by 26.8% between
baseline and 6 months. Natural histories support benefits to both abstinence and reductions in alcohol
use. Poynard and colleagues observed that the median rate of fibrosis progression was highest (0.167
units/year) among patients consuming greater than 50 grams or more of alcohol per day compared with
0.143 units per year among those consuming 1 to 49 grams of alcohol per day and 0.125 units per year
among the abstinent patients (4). Others have found a relationship between heavy alcohol consumption
and developing cirrhosis faster (5) and increased risk of developing hepatocellular carcinoma (28). Thus,
in addition to the 44% of study patients who became abstinent, it is likely that the decreased alcohol use
found in other study patients, even when shy of abstinence, will benefit their health.
HCV‐infected persons with advancing liver disease can be treated with HCV antiviral therapy,
which offers the possibility of being cured. Alcohol use may negatively impact HCV treatment response
in terms of degree of fibrosis and intrahepatic HCV replication (6, 29, 30). Treatment guidelines
therefore recommend abstinence from alcohol to prevent fibrosis progression and to improve
treatment response (8). Cure rates for genotype 1 infection have been approximately 40% (31), but may
increase to 69‐75% with the addition of two protease inhibitors that have recently received FDA
approval (32, 33). However, these medications are given in combination with peginterferon‐α and
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ribavirin, and alcohol use negatively impacts HCV treatment response with this regimen (6, 29, 30).
Therefore, alcohol use will remain contraindicated for antiviral therapy according to treatment
guidelines (8).
It is interesting that 20.8% of patients reported alcohol abstinence to the interviewer during
their baseline interview, even though they reported hazardous to dependence alcohol use to their HCV
medical provider at the time of study enrollment. It is possible that patients achieved abstinence
because of 1) the brief alcohol intervention that occurred with the medical provider; 2) the initial
meeting with the addictions specialist; and 3) the act of making a commitment to participate in alcohol
treatment. Studies have found 5‐ to 15‐minute brief alcohol interventions delivered by medical
providers to result in significant decreases in alcohol use (34). Although our brief intervention may have
led to alcohol abstinence in nearly one‐fifth of patients, we do not know if abstinence would have been
achieved without making a psychological commitment to an alcohol treatment program, or whether
abstinence would have been sustained without further treatment. Future studies should test our 6‐
month alcohol‐HCV treatment model against brief alcohol counseling among HCV‐infected patients.
In addition to decreases in ASI alcohol composite scores, we also found decreases in ASI drug
composite scores. However, drug composite scores were low at baseline (mean = 0.048), increasing risk
of type II error, and the only statistically significant decrease was found for the full sample between
baseline and 3 months. Future replications of this integrated intervention may consider augmenting the
substance use treatment components for patients affected by substance use in addition to HCV and
alcohol use.
Our study had several limitations, including the lack of randomization, the small sample size, the
use of a single hepatology clinic, and the lack of an objective measure of alcohol use at initial or
outcome timepoints. The study is also limited by the lack of long‐term follow‐up for treatment
outcomes. Patients with HCV may be particularly motivated to quit alcohol use, but it is unknown how
long they are able to maintain abstinence based on this treatment. Future research will need to study
these interventions in larger numbers among multiple settings and randomize patients to a treatment
model or standard care. However, our study was effective in demonstrating the feasibility of
incorporating the integrated care model into a hepatology clinic. Integrated behavioral‐medical models
have demonstrated positive impacts on alcohol use in primary care settings, but have rarely been tested
in HCV specialty care settings (11).
In 2004, the National Institute on Drug Abuse convened a panel of experts to review the state of
treatment for persons with HCV and co‐occurring substance use and psychiatric illness (35). They
concluded that early interventions for substance use and psychiatric illness need to be integrated by
clinicians into their treatment algorithms and into a variety of health care settings, yet few studies have
examined approaches to address alcohol use in HCV‐infected patients. Review of the literature found
only two integrated treatment studies from a team at the Minneapolis VA (36). In their hepatitis clinic,
HCV‐infected patients received multi‐disciplinary provider consultations and services from a co‐located
psychiatric clinical nurse specialist (PCNS) who provided cognitive behavioral and motivational therapy.
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Retrospective chart review indicated that patients seeing the PCNS were more likely to complete an
evaluation for and initiate HCV antiviral therapy. Also, of the 47 patients who additionally received one
to two brief alcohol counseling sessions by the clinic’s medical providers, 36% became alcohol abstinent
and 62% decreased their drinking by 50% or more (37).
Like the Minneapolis VA studies, the HCV‐alcohol intervention we tested co‐located an
addictions specialist in the clinic who engaged in multi‐disciplinary consults. In contrast, our intervention
relied heavily on group therapy, which has been shown to be an effective alcohol treatment format and
is less resource‐intensive. Our participants received on average more sessions (12.4 versus 4.5). We
additionally made explicit efforts to provide education on the relation between liver health and alcohol
use, based on the Health Beliefs Model (38), which postulates that treatment participation and
adherence are at least partly a function of a person’s beliefs about susceptibility to illness, perceived
severity of illness, perceived benefits and barriers to treatment, and cues to action. These factors readily
apply to persons with HCV who drink alcohol. Relevant content was incorporated into psychoeducation
in group and individual therapy sessions.
The integrated HCV‐alcohol treatment reported here offers a feasible option to address alcohol
use in HCV‐infected patients, in a field where there are few rigorously examined options. In future
testing in a randomized design, we will know with greater certainty the treatment model’s effect size on
alcohol use. Nevertheless, this integrated model was associated with substantial reductions in alcohol
use for many patients, regardless of gender, age, race, income, and HIV status, thereby offering both
providers and patients the opportunity to impact the course of HCV infection.
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Table 1. Baseline Characteristics
Variable

% (n)

Gender
Male
Female
Transgender

60.4 (32)
39.6 (21)
0.0 (0)

Age (years)

51.3 (7.0) (mean, SD)
30‐65 (range)

HIV‐infected

30.2 (16)

Baseline AUDIT scores
<15, risky drinking
15‐19, harmful drinking
20+, possible dependence

17.3 (9)
13.5 (7)
69.2 (36)

Past 30‐day use at baseline
Any illicit drug use
Cocaine use
Marijuana use only

45.3 (24)
26.4 (14)
9.4 (5)

Table 2. ASI composite scores in participant‐time pairs at the beginning, during, and after treatment
Initial interview

3 months

n = 35
ASI alcohol
ASI drug

Mean
SD
0.252
0.052
0.0483
0.0201
Initial interview

Mean
SD
0.147
0.052
0.0255
0.0201
6 months

n = 45
ASI alcohol
ASI drug

Mean
0.253
0.0490

Mean
0.125
0.0340

SD
0.052
0.0202

SD
0.052
0.0202

Reduction
Mean
change
%
0.105
41.7%
0.0228
47.2%
Reduction
Mean
change
%
0.128
50.6%
0.0150
30.6%
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Table 3: Change in alcohol and drug outcomes between initial interview and 3 months and initial
interview and 6 months

Alcohol abstinence
With
With all
significant
covariates covariates
only
Change, Initial
interview to 3
months
Change, Initial
interview to 6
months
Baseline
characteristics
HIV status: Positive

ASI alcohol scores
With
With all
significant
covariates covariates
only

ASI drug scores,
full sample
With
With all
significant
covariates covariates
only

ASI drug scores,
subsample that reports
drug use at any
timepoint
With
With all
significant
covariates covariates
only

1.065**
(0.410)

0.968**
(0.371)

‐0.105**
(0.0283)

‐0.104**
(0.0284)

‐0.0228*
(0.0114)

‐0.0239*
(0.0114)

‐0.0266
(0.0158)

‐0.0289
(0.0157)

1.213**
(0.380)

1.125**
(0.343)

‐0.128**
(0.0258)

‐0.127**
(0.0258)

‐0.0150
(0.0105)

‐0.0153
(0.0104)

‐0.0258
(0.0139)

‐0.0264
(0.0138)

N/A

0.028
(0.065)
0.000
(0.000)
‐0.003
(0.004)
‐0.044
(0.055)
0.004
(0.130)
0.082
(0.131)
133
‐0.105**

N/A

0.0329*
(0.0157)
0.0000
(0.0000)
‐0.0019
(0.0010)
‐0.0079
(0.0133)
0.0227
(0.0333)
0.0128
(0.0335)
133
‐0.0228*

0.0164
(0.0154)
N/A

0.0448*
(0.0193)
0.0000
(0.0000)
‐0.0020
(0.0012)
‐0.0081
(0.0168)
0.0407
(0.0355)
0.0219
(0.0361)
94
‐0.0266

0.0234
(0.0188)
N/A

‐0.292
(0.594)
Income
0.000
(0.000)
Age
0.060
(0.039)
Gender: Female
‐0.505
(0.513)
Race: Black
‐1.369
(1.273)
Race: White
‐1.207
(1.281)
Observations
133
Participants
1.065**
** p<0.01, * p<0.05

N/A
N/A
N/A
N/A
N/A
133
0.968**

N/A
N/A
N/A
N/A
N/A
133
‐0.104**

N/A
N/A
N/A
N/A
133
‐0.0239*

Note: Logistic GEE regression analysis used for Alcohol Abstinence, which is a dichotomous variable in
which 1=abstinence. Multiple GEE regression analysis used for ASI Alcohol and Drug Scores, with higher
scores indicating greater alcohol and drug use. For Race, “Black” is an indicator variable for Black
participants versus White and other races, and “White” is an indicator variable for White participants
versus Black and other races.

N/A
N/A
N/A
N/A
94
‐0.0289
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Figure 1. Mean ASI alcohol and drug scores by timepoint

Note: n at initial interview = 53, at 3 months = 35, at 6 months = 45; *p<.05, **p<.01

Figure 2. Percentage reporting alcohol abstinence by timepoint

Note: n at initial interview = 53, at 3 months = 35, at 6 months = 45. Between 0 and 3 months,
p<.05. Between 0 and 6 months, p<.01.
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