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Abstract

Objective—Hazardous alcohol use by HIV-infected women is associated with poor HIV
outcomes and HIV transmission risk behaviors. We examined the effectiveness of brief alcohol
intervention (BI) among hazardous drinking women receiving care in an urban, HIV clinic.

Methods—Women were randomized to a 2-session Bl or usual care. Outcomes assessed at
baseline, 3, 6 and 12 months included 90-day frequency of any alcohol use and heavy/binge
drinking (=4 drinks per occasion), and average drinks per drinking episode. Secondary outcomes
included HIV medication and appointment adherence, HIVV1-RNA suppression, and days of
unprotected vaginal sex. We examined intervention effectiveness using generalized mixed effect
models and quantile regression.

Results—Of 148 eligible women, 74 were randomized to each arm. In mixed effects models, 90-
day drinking frequency decreased among intervention group compared to control, with women in
the intervention condition less likely to have a drinking day (OR: 0.42 (95% CI: 0.23-0.75).
Heavy/binge drinking days and drinks per drinking day did not differ significantly between
groups. Quantile regression demonstrated a decrease in drinking frequency in the middle to upper
ranges of the distribution of drinking days and heavy/binge drinking days that differed
significantly between intervention and control conditions. At follow-up, the intervention group
had significantly fewer episodes of unprotected vaginal sex. No intervention effects were observed
for other outcomes.

Conclusions—RBrief alcohol intervention reduces frequency of alcohol use and unprotected
vaginal sex among HIV-infected women. More intensive services may be needed to lower drinks
per drinking day and enhance care for more severely affected drinkers.
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Introduction

Alcohol use is prevalent among women with HIVV. Among 2,770 HIV infected women
followed over 11 years in the Women’s Interagency HIV Study (WIHS), 14%-24% reported
past-year hazardous alcohol consumption. 1 Hazardous alcohol use has consistently been
associated with decreased antiretroviral therapy adherence,? increased sexual risk
behaviors34 and mortality.>6 Finally, with nearly 1/3 of HIV infected individuals in the
United States co-infected with Hepatitis C, reduction in alcohol use is an essential
component to reducing liver related morbidity and mortality among HIV and Hepatitis C co-
infected individuals. Given the deleterious relationship between hazardous alcohol use, HIV
outcomes and transmission risk behaviors, addressing alcohol use in HIV clinical settings is
essential to optimize care.

The delivery of alcohol interventions in HIV primary care settings may be especially
important for women. Women are particularly vulnerable to the effects of alcohol use, with
greater than one drink per day placing women at risk for negative health consequences.” In
addition, women may be less likely to seek and or engage in alcohol treatment services.8:°
Thus identifying hazardous alcohol use and intervening in primary care HIV settings is an
essential component in reducing alcohol related harms in women.

Alcohol screening and brief intervention can significantly impact drinking levels in health
care settings.19 Project TREAT, a two-session brief alcohol intervention delivered in
primary care offices, significantly reduced weekly alcohol consumption and binge drinking
among women of child bearing age.1! Among HIV infected individuals, interventions for
alcohol use have varied in intensity and content (alcohol only versus alcohol plus drugs or
alcohol plus sex), have included mostly men, and have had mixed results.12:13 In a recent
trial in an urban HIV clinic, an alcohol-focused motivational interviewing intervention
augmented with alcohol self-monitoring questions delivered through an interactive voice
response system reduced drinks per drinking day in the intervention compared with control
condition.1* Results were not stratified by sex (22% of the sample were women), thus the
efficacy of brief alcohol intervention among HIV-infected women remains unknown.

Given the lower drinking threshold for risk of alcohol-related problems among women
compared with men, and the negative impact of hazardous alcohol use on HIV treatment
outcomes, testing brief intervention effectiveness among HIV infected women is essential to
optimizing their health outcomes. In a randomized controlled trial, we examined the
effectiveness of a brief alcohol intervention among hazardous drinking women receiving
care in the Johns Hopkins HIV Clinic.
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We performed a two arm randomized trial of a brief alcohol intervention versus usual care
among HIV infected, hazardous drinking women receiving care in an urban HIV clinic.

Setting and Participants

Participants were recruited between April 2006 and July 2010 from the Johns Hopkins HIV
Clinic located in Baltimore, MD. Participants were identified through several methods:
clinic flyers advertising a woman’s health study, provider referral, waiting room recruitment
and review of drinking data obtained from an audio-computer-assisted self-interview
(ACASI) routinely administered to clinic patients at six month intervals. Women were
eligible for participation if they were receiving care in the Johns Hopkins HIV Clinic, 18
years old or greater, and either consumed alcohol at hazardous levels or had a current
TWEAK score of =2.15 We defined hazardous drinking as an average of 8 or more drinks
per week or two or more heavy drinking episodes (defined as 4 or more drinks/occasion) in
the past 6 months. The rationale for using a low drinking threshold for study enrollment was
to optimize the sensitivity of screening. We excluded women if they were actively
psychatic, currently enrolled in alcohol treatment, or pregnant. The Johns Hopkins
Institutional Review Board approved this study and this study was registered at
clinicaltrials.gov: NCT00127231

Randomization

Intervention

Our randomization sequence was generated using SAS by an independent investigator.
Randomization was stratified by the presence or absence of active illegal drug use in blocks
of six. Sealed envelopes were used to conceal allocation. Outcome assessors, data analysts
and investigators were blinded to participant group assignment. The intervention counselor
and patients were not blinded to study condition.

The brief alcohol intervention consisted of two 20 minute face to face sessions conducted
approximately one month apart with a master’s level counselor; each session was followed
by a 5-10 minute booster phone call. With permission, the session content was based on the
brief intervention developed by Fleming and colleagues for Project TrEAT, the Trial for
Early Alcohol Treatment.18 The intervention was adapted for HIV infected women and
included content related to alcohol’s role in HIV medication adherence, HIV transmission
risk behaviors and Hepatitis C co-infection.

The first session of the intervention, scheduled as soon as possible after completion of
baseline assessments, included 1) patient general health assessment and feedback, and 2)
goal setting and contracting. The therapist used a scripted workbook that reviewed general
health habits, the prevalence of problem drinking in the United States, adverse effects of
alcohol, and reasons to either quit or reduce alcohol consumption. Personalized feedback
was provided using drinking data derived from the baseline TimeLine FollowBack.1” At the
conclusion of the first session, the participant was given the workbook, drinking diary cards
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to chart daily alcohol use between sessions, and take home exercises. She was encouraged,
though not required, to set a drinking limit with the counselor. Following the first session,
women in the intervention group received a scripted booster telephone call from the
counselor reinforcing intervention content and reminding them of their second session
appointment.

During the second session, the counelor reviewed the drinking diary cards, drinking
agreement, and the take home exercises with the participant. If relevant, women reviewed
barriers and facilitators to changes in alcohol use since the previous session, and identified
individuals who supported their behavior change. Women in the intervention group were
contacted by the therapist within 2 — 3 weeks following the second session for a second
booster call.

Usual Care

Hazardous drinking women randomized to the usual care condition received the standard
care offered by the clinic. This included access to primary care providers, mental health
services and social work.

Intervention fidelity

Intervention sessions were audio-taped; 10% of the sessions were randomly selected and
reviewed for intervention fidelity by a study co-investigator (HH). We adapted fidelity
checklists developed for Project TrEAT, and the Healthy Moms Study® with the purpose of
ensuring that the intervention delivered all of the intended components.

Assessment Visits

Participants underwent assessments at baseline and 3, 6 and 12 months and received $20 at
the time of each research interview to compensate for their time and travel. Those
completing all four research interviews received a $50 bonus at the end of the trial.

Outcomes

Our main outcomes included number of drinking days and number of heavy/binge drinking
days over a 90 day period; and average standard drinks per drinking day. We used the 90-
day Time Line Follow Back (TLFB) method to ascertain drinking outcomes.1” Secondary
outcomes included change in aspartate aminotransferase (AST) and alanine
aminotransferase (ALT), drawn at the time of assessment visits; HIV outcomes, including
use of antiretroviral therapy (ART), ART adherence, viral suppression, HIV clinic
appointment adherence; and episodes of unprotected vaginal sex. Use of ART was obtained
by self-report using an Audio-Computer Assisted Self-Interview (ACASI). ART adherence,
assessed using pharmacy refill records, was defined as the ratio of number of months the
patient refilled their ART over the twelve months enrolled in the study. Viral suppression,
defined as an HIV-1 RNA <50, was obtained through laboratory files and drawn at baseline
and follow-up visits. Appointment adherence was obtained through clinic registration
records, which capture scheduled visits, completed visits, missed visits. Days of unprotected
vaginal sex were assessed using a 90 day TLFB.

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2016 October 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Chander et al. Page 5

Independent Variables

Illegal drug was obtained using the 90 day TLFB. Alcohol use severity was assessed using
the Alcohol Use Disorders Identification Test (AUDIT)19 at baseline. In addition, 10% of
enrolled women completed the alcohol abuse/dependence module of the Structured Clinical
Interview for DSM Disorders (SCID) DSM-420, Age, race, income, housing status,
education were obtained via ACASI interview using questions from the Addiction Severity
Index.21

Statistical Methods

This is a longitudinal analysis of data collected during baseline and three follow-up visits.
We first summarized baseline characteristics, including demographics, drinking measures,
socioeconomic measures, HIV related biomarkers, unprotected vaginal sex episodes and
illicit drug use. Continuous variables were shown as arithmetic mean and standard deviation.
For skewed variables, log-transformation was performed. We checked the balance between
study arms using the absolute difference in means standardized by the deviation between
treatment arms using propensity score analysis. 22:23 Propensity scores suggested that
randomization resulted in balance for the majority of measured potential confounders.
However, age, race, and days of illegal drug use had a greater than 0.2 absolute difference in
standardized means. Analyses including these potential confounders as covariates did not
change inferences from the models described below.

To test the overall intervention effect on number of drinking days and number of heavy/
binge drinking days we used a generalized binomial mixed effect model with the logit link
function and a random intercept. The use of a binomial distribution was indicated for this
analysis because the outcome was assessed using a 90-day TLFB Interview, which has a cap
at 90 days. Number of drinks per drinking day was modeled using generalized Poisson
mixed effect model with log link function. For each of our drinking outcomes, we also tested
whether the intervention effect on alcohol outcomes was modified by baseline severity of
alcohol use using a dichotomized AUDIT cut-off score at >7.

Given that a mixed effect model assesses a shift in the mean on the transformed scale (i.e.,
logit scale), it is possible that the expectation is not sensitive enough to detect a shift in the
distribution between control and intervention arms. Therefore quantile regression was used
to assess where the shifts in the distribution were located to better describe the overall
difference in drinking behaviors between control and intervention arms.2* Specifically we
used a linear quantile mixed model to account for repeated measures on individuals with a
random intercept using the R package lgmm.2>-27 Given that outcome data for number of
drinking days and number of heavy drinking days are both discrete and bounded between 0
and 90, we applied a smooth transformation that jittered the discrete data and transformed it
to a logit scale.28:29 For number of drinks per drinking day which is bounded only by 0, the
logit transformation was replaced by a log transformation. For these models, visit was not
included as we had observed comparable drinking levels across the three follow-up visits
and in the mixed-effect model. Pointwise 95% confidence intervals were calculated by
bootstrap and results were transformed back into the original scale for increased ease of
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interpretation. Results were smoothed across the quantiles using locally weighted scatterplot
smoother.

To test the intervention effect on AST, ALT, and HIV viral load over the follow up period,
we constructed a mixed effect model, with intervention group, baseline measure, and their
interaction as covariates. Due to the skewness of viral load, it was log transformed. Clinic
appointment adherence was modeled as a repeated dichotomous outcome with each
scheduled visit categorized as either completed or missed. A logistic mixed effect model
with random intercept was constructed to test intervention effect and the baseline measure
was added to the model. ART adherence was calculated using the medication possession
ratio (MPR), defined as the ratio of the number of months the patient was on ART over 12
month period following the baseline visit, excluding any period when the patient was in a
controlled environment. The ratio was compared between the intervention group and the
control group using two-group t-test. Finally, for our outcome of days of unprotected vaginal
sex, we used generalized mixed effect regression models for binomial distribution with
random intercept and slope. Study group condition and baseline measure were included as
covariates in the model. We also ran a sensitivity analysis by limiting the sample to those
women who were sexually active.

This study was powered to detect a difference in alcohol consumption between intervention
and control conditions. Original power calculations were based on data from Manwell and
colleagues!! and indicated that 78 women in each arm would allow for 80% power to detect
a 28% difference in reduction in weekly alcohol use between intervention and control
conditions. We targeted recruitment of 200 women to allow for study exclusions and drop-
out prior to randomization.

A total of 222 women were screened for eligibility, 148 were eligible and 74 participants
were randomized to each arm (Figure 1). Of those randomized to the intervention arm, 14
(18.9%) did not receive the allocated treatment as they did not return for the intervention, 11
(14.9%) attended 1 counseling session, and 49 (66%) attended both in-person counseling
sessions and. There were 6 individuals in each arm who were lost to follow-up, which we
defined as missing all three follow-up visits at 3, 6, and 12 months. Baseline characteristics
of the sample are presented in Table 1. There was no significant difference in audit score,
total number of drinking days, drinks per drinking day, and heavy drinking days between the
intervention and control arms. At baseline, the typical drinking episode was a binge drinking
episode; that is, 80.1% of drinking days were heavy/binge drinking days. Less than 1% of
drinking days were days when women consumed only 1 drink. Mean AUDIT scores in both
groups were above the clinical cut-off, suggesting a high probability of alcohol related
problems in these women. In addition, among the subsample of our study participants in
whom we obtained an alcohol diagnosis, 55% had a diagnosis of DSM-IV lifetime alcohol
dependence and 10% had subthreshold symptoms.
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Effect of Brief Intervention on 90-day Drinking Frequency, Heavy Drinking Days and Drinks
per Drinking Day, Generalized Mixed Effect Model

Figure 2 displays the change in alcohol use by intervention and control condition. In mixed
effects models (Table 2), 90-day drinking frequency decreased among intervention group
compared to control, with women in the intervention condition significantly less likely to
have a drinking day (OR: 0.42 (95% CI: 0.23-0.75) (p=0.005). However, neither 90-day
frequency of heavy/binge drinking nor number of drinks per drinking day was significantly
different between intervention and control groups. There was also no significant difference
between study arms in the change in AST or ALT at follow-up. Finally, there was no
significant interaction between AUDIT score (as a marker of drinking severity) and the
intervention on drinking outcomes.

Effect of Brief Intervention on 90-day Drinking Frequency, Heavy Drinking Days and Drinks
per Drinking Day, Quantile Regression

Figure 3A displays the results of the quantile regression model for 90-day drinking
frequency. The quantile regression shows that the number of drinking days was significantly
lower in the intervention compared with control group between the 281" — 90th percentiles of
the distribution of drinking days. For example, at the 50" percentile of drinking days, 90-
day drinking frequency in the intervention group was 4.6 [95% CI: 0.9, 7.1] drinking days
lower than for the control group (estimated at 12 drinking days), a reduction of
approximately 39%. These data demonstrate a statistically significant shift that favors the
intervention group in the frequency of drinking days that occurs in the middle of the
distribution, but not the tails, which is congruent with generalized mixed model results.

Figure 3B displays similar results for the number of heavy drinking days. There was a
significant difference in the distribution of heavy drinking days in the intervention compared
to the control group. Specifically between the 10t-95t percentiles of the distribution, the
intervention group had significantly fewer binge days compared with control subjects. For
example, the difference at the 50t percentile of heavy/binge drinking days between control
and intervention groups was 2.9 [95% Cl: 0.8, 4.4]. That is at the 501 percentile the
intervention group was nearly 3 heavy drinking days lower than the control group which had
7 heavy drinking days (43% reduction).

There were no significant differences in the distribution of number of drinks per drinking
day at each quantile. However, the point estimate of the intervention effect appears to be
consistently lower and the confidence interval just includes 0 (Figure 3C).

Unprotected Vaginal Sex

Brief alcohol intervention was significantly associated with a reduction in days of
unprotected vaginal sex. After adjustment for baseline number of days of unprotected sex,
the intervention group showed a 61.4% reduction in the odds of having unprotected vaginal
sex compared with the usual care group (AOR=0.386 with 95% CI (0.156, 0.952), P=0.041).
When we restricted the analysis to participants who were sexually active, the intervention
showed 60.3% reduction in the odds of having an unprotected vaginal sex on any given day
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during the follow-up period. The association was marginally significant (AOR= 0.397 with
95% CI (0.153, 1.028), P=0.055).

HIV Outcomes: ART use and adherence, viral suppression, and appointment adherence

Self-reported use of antiretroviral therapy did not differ between intervention and control
groups. In addition, neither antiretroviral adherence, (intervention [mean MPR: 0.53, SE:
0.045] and control [mean MPR: 0.58 SE: 0.042] (p=.40) ) nor viral suppression differed
between intervention and control across follow-up visits (Odds Ratio: 1.30 95% CI: 0.65—
2.61). Finally, appointment adherence (defined as the number of completed visits over total
number of scheduled visits) did not differ between study conditions (OR: 1.11 95% CI:
(0.853, 1.447) (p=.43)).

Discussion

In hazardous drinking HIV infected women, brief alcohol intervention led to an overall
greater reduction in drinking days compared with usual care. Our study yields two important
new findings of high relevance to brief alcohol interventions among women in HIV care.
First, brief intervention is efficacious in reducing alcohol use across a wide range of self-
reported frequency of any and heavy/binge consumption (as reflected by the quantile
regression). Secondly, brief intervention can be efficacious among HIV-infected women
who are low income and underserved.

Our overall finding of reduced drinking frequency is similar to findings from the Healthy
Moms Study8, in which brief alcohol intervention in post-partum women reduced their
overall number of drinking days by 33% compared to 12% in controls. Our reduction in
drinking days was greater than the Healthy Moms Study, which may be explained by
differences in age, (women in our trial were older), or medical comorbidity (presence of
HIV, Hepatitis C). In line with other brief alcohol intervention studies, we observed an
overall reduction from baseline in drinking frequency in both intervention and control
groups. Possible explanations for this finding include assessment reactivity and regression to
the mean.3%:31 Despite drinking reductions in both groups, the intervention condition
significantly decreased frequency of drinking compared to the control condition.

In addition to examining mean treatment effects, we had the opportunity to examine whether
differences in drinking behaviors between the intervention and control groups were located
over the entirety of their distribution (i.e. a shift in distribution), or only in the low, mid, or
high levels of the distribution. Quantile regression analyses of number of drinking days and
heavy/binge drinking days demonstrated a decrease in drinking frequency located in the
middle to upper ranges of the distribution. By contrast intervention women in the lowest and
highest range of drinking frequency did not differ from control women. Lack of an
intervention effect in the lowest range of drinking frequency may be due to the small
number of subjects in this range or to a floor effect in that there was less room for change
among women who drank less frequently. These women may have been less likely to
experience drinking-related problems, and therefore were less likely to perceive the need for
change. Among intervention women in the highest 10% of the distribution, more intensive
intervention may be required to reduce alcohol consumption. In a recent study of HIV-
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infected patients, Hasin et al. compared MI plus HealthCall (HC) (daily alcohol self-
monitoring questions delivered via interactive voice response system) to motivational
interviewing (MI) only or advice/education.1 At end of treatment, the M1 + HC group
significantly reduced their drinks per drinking day compared to control; importantly, a
significant treatment effect was observed only among the alcohol-dependent participants.
Results suggest that more intensive interventions can be effective in individuals with more
severe alcohol use disorder. To reduce alcohol use in more severely impaired patients, it
may be necessary to add intervention extenders such as HealthCall, text messaging or other
M-Health modalities and/or pharmacotherapy to brief alcohol interventions. Several studies
have now demonstrated pharmacotherapy to be effective in reducing heavy drinking days
among individuals with alcohol use disorders.32-34 A recent systematic review demonstrated
that both naltrexone and acamprosate reduce percent of drinking days and naltrexone also
reduces percent of heavy drinking days.32

At baseline in our sample, the typical drinking episode was a binge drinking episode. Thus,
the findings of significant reductions in the frequency of drinking and particularly the
frequency of heavy drinking in the quantile regression have important clinical implications.
Heavy/binge drinking has short- and long-term deleterious effects, including injury, driving
accidents, risky sexual behaviors, and alcohol poisoning, particularly among women.
Among HIV-infected women, heavy drinking has been associated with decreased
antiretroviral therapy adherence,? increased sexual risk behaviors34 and mortality.>:
Clearly, a reduction in heavy drinking frequency can provide clinical benefit to this high-
risk population.

Indeed, we observed an effect of brief alcohol intervention on days of unprotected vaginal
sex. To date few studies have examined whether an alcohol-focused intervention can reduce
risky sexual behaviors among HIV-infected persons in general, and among HIV infected
women in particular.13 Velasquez and colleagues studied a combined 8-session alcohol and
sexual risk reduction intervention among hazardous drinking men who have sex with men.3°
Intervention compared to control participants had an overall reduction in alcohol use, and,
among those at baseline who had sex and consumed alcohol on the same day, a decreased
number of days of drinking and unprotected sex. Our finding that a two-session brief alcohol
intervention was associated with decreased days of unprotected vaginal sex has implications
for reducing HIV transmission risk.

We did not find any effect of brief alcohol intervention on HIV medication adherence, viral
suppression or appointment adherence. Reduction in drinking frequency may be inadequate
to improve HIV treatment outcomes, and a reduction in drinking quantity is also needed.
Among United States veterans, Braithewaite et al found that over a 30 day period, binge
drinking episodes were associated with a significantly higher percentage of missed
medication doses (14%) compared with non-binge (6%) and non-drinking days (4%).36 It is
possible that interventions that specifically reduce drinks per drinking day may be more
likely to improve HIV treatment outcomes. To date, results from alcohol intervention studies
on medication adherence and viral suppression have been mixed. Parsons et al tested effects
of an 8-session motivational interviewing (MI) and cognitive behavioral therapy
intervention on alcohol use and ART adherence.3” Though their intervention did not reduce
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alcohol use, at 3 months, medication adherence and viral suppression improved. In contrast,
Samet and colleagues tested a 4-session MI based intervention for alcohol use and ART
adherence, and found no significant intervention effect on ART adherence or alcohol use.38
Our intervention was briefer than both of these interventions, and was a single target
intervention focused primarily on alcohol reduction, rather than medication adherence or
viral suppression, which may explain some differences in our findings.

Our study has limitations. While a major strength of the study is its inclusion of urban HIV
infected women, our results may not be generalizable to other settings, to women not
engaged in HIV clinical care or HIV infected men. In addition, the intervention was
delivered by a counselor, and not integrated directly into the primary care office visit.
However, with increased integration of behavioral health specialists into primary care
settings through the Affordable Care Act, a two session brief alcohol intervention may now
be feasible in an HIV primary care setting. Other limitations include the use of self-reported
alcohol use which may be subject to recall bias and social desirability bias. Research
assistants who conducted the baseline and follow-up assessments were trained in
nonjudgmental interview techniques and blind to intervention condition, limiting the
potential impact on group differences. We did not observe a between-group difference in
liver function (AST and ALT) as a potential biomarker of alcohol use over the follow-up
period. However, despite over half of the sample being co-infected with HCV, these
measures were within normal limits at baseline, leading to a floor effect in the data. While
newer biomarkers such as phosphatidylethanol (PEth) are now being evaluated among
individuals with HIV, at the time of study initiation PEth was not in use.3 Finally, we had
limited power to detect differences in HIV treatment outcomes.

In summary, this study demonstrates that brief alcohol intervention can reduce frequency of
any alcohol use and heavy/binge drinking among urban women living with HIV.
Importantly, women who received the brief alcohol intervention also decreased days of
unprotected vaginal sex, a very high risk behavior in this population. Further research is
needed to determine whether augmentation of brief intervention with Mhealth modalities or
alcohol pharmacotherapy can also reduce drinking intensity (drinks per drinking day),
particularly among patients with more severe alcohol use disorders.
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Figure 1.
Consort Diagram

Analysis (n=74)

* Lost to Follow-Up defined as missing all the 3, 6, and 12 month visits.
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Figure2.
Frequency of a) of drinking days ) binge drinking days and ¢) number of drinks per drinking

day by intervention and control conditions at baseline and 3, 6 and 12 month follow-up. The
0 and + symbols indicate the mean of the outcome in the control and intervention conditions,
respectively. The horizontal short lines in the boxes are the medians. In panel 1, at baseline,
mean drinking days in the intervention group was 34 days. At follow-up, the mean was 14—
16 drinking days (depending on visit). Thus drinking days were reduced by 52-59% in the
intervention group. The baseline mean drinking days for the control group was 30 and
reduced to 20-24 drinking days at follow-up, a reduction of 20-33%. In panel 2, heavy
drinking days, the baseline mean in the intervention group was 25, and was reduced to 8 to
13 drinks at follow-up, a 48—-68% reduction. In the control group the mean at baseline was
27, and was reduced to 13 to 16 heavy drinking days at follow-up, a reduction between 41—
52%. In panel 3, the mean drinks per drinking day at baseline was 10 in both groups, and
reduced to 6-7 in both groups, a reduction of 30-40%.
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Figure 3.
Quantile Regression is used to estimate the treatment effects across a range of the

distribution (i.e., quantile such as 10, 25, 50 [median], 75, and 90" percentiles) of the
outcomes. For a given percentile (horizontal axis), the vertical axis represents the A) number
of drinking days, B) number of heavy/binge drinking days, and C) number of drinks per
drinking day. The solid black line represents the treatment effect difference between the
control and intervention arms (95% CI represented by gray shaded area). For reference the
dashed long line shows the value of the outcome among the controls for a given percentile.
For example, at the 80™ percentile panel A shows that the 80% of the controls were below
30 drinking days, whereas the intervention effect is 10 drinks less and therefore the 80% of
the intervention group were below 20 drinking days. The light grey lines represent the actual
estimated values from the quantile regression to which a non-parametric smoother was
applied to provide guidance for interpretation.
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Brief Intervention Effect on Drinking Days, Binge Drinking Days and Drinks Per Drinking Day

Table 2

(1) Outcome Distribution | Comparison | Intervention/Control (95% CI) | P-Value
# of drinking days (90 days) | Binomial Odds ratio 0.416 (0.230, 0.752) 0.005
# of binge days (90 days) Binomial Odds ratio 0.603 (0.236, 1.542) 0.293
# of drinks per drinking day | Poisson Relative risk 0.921 (0.684, 1.239) 0.586
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