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Abstract
Aims—In HIV-infected individuals, heavy drinking compromises survival. In HIV primary care,
the efficacy of brief motivational interviewing (MI) to reduce drinking is unknown, alcohol-
dependent patients may need greater intervention and resources are limited. Using interactive
voice response (IVR) technology, HealthCall was designed to enhance MI via daily patient self-
monitoring calls to an automated telephone system with personalized feedback. We tested the
efficacy of MI-only and MI+HealthCall for drinking reduction among HIV primary care patients.

Design—Parallel random assignment to control (n = 88), MI-only (n = 82) or MI+HealthCall (n
= 88). Counselors provided advice/education (control) or MI (MI-only or MI+HealthCall) at
baseline. At 30 and 60 days (end-of-treatment), counselors briefly discussed drinking with
patients, using HealthCall graphs with MI+HealthCall patients.

Setting—Large urban HIV primary care clinic.

Participants—Patients consuming ≥4 drinks at least once in prior 30 days.

Measurements—Using time-line follow-back, primary outcome was number of drinks per
drinking day, last 30 days.

© 2013 The Authors, Addiction © 2013 Society for the Study of Addiction

Correspondence to: Deborah Hasin, Clinical Epidemiology, 1051 Riverside Drive #123, New York, NY 10032, USA.
dsh2@columbia.edu.

Clinical trial registration
This trial is registered with ClinicalTrials.gov, NCT00371969.

Declarations of interest
None.

Supporting Information
Additional Supporting Information may be found in the online version of this article at the publisher’s web-site:

NIH Public Access
Author Manuscript
Addiction. Author manuscript; available in PMC 2014 July 01.

Published in final edited form as:
Addiction. 2013 July ; 108(7): 1230–1240. doi:10.1111/add.12127.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://ClinicalTrials.gov


Findings—End-of-treatment number of drinks per drinking day (NumDD) means were 4.75,
3.94 and 3.58 in control, MI-only and MI+HealthCall, respectively (overall model χ2, d.f. =
9.11,2, P = 0.01). For contrasts of NumDD, P = 0.01 for MI+HealthCall versus control; P = 0.07
for MI-only versus control; and P = 0.24 for MI+HealthCall versus MI-only. Secondary analysis
indicated no intervention effects on NumDD among non-alcohol-dependent patients. However, for
contrasts of NumDD among alcohol-dependent patients, P < 0.01 for MI+HealthCall versus
control; P = 0.09 for MI-only versus control; and P = 0.03 for MI+HealthCall versus MI-only. By
12-month follow-up, although NumDD remained lower among alcohol-dependent patients in MI
+HealthCall than others, effects were no longer significant.

Conclusions—For alcohol-dependent HIV patients, enhancing MI with HealthCall may offer
additional benefit, without extensive additional staff involvement.

Keywords
Alcohol dependence; brief intervention; drinking; HIV; interactive voice response; IVR;
motivational interviewing; primary care; randomized trial; technology

INTRODUCTION
Among HIV-infected individuals, liver disease is now a common cause of mortality [1,2].
Heavy drinking also predicts mortality in HIV patients, with or without hepatitis [3]. Despite
this, in HIV primary care clinics, where staff time and resources are often limited, drinking-
reduction interventions are rare [4-6] and referrals to alcoholism treatment seldom followed
[7,8]. Only one trial has focused primarily on drinking reduction in HIV primary care: an
intervention in Kenya consisting of six 90-minute group sessions [9]. For dissemination
possibilities, interventions should be briefer. Showing that brief motivational interviewing
(MI) [10] could reduce heavy drinking among HIV patients would have important
implications, but no such study has been conducted in HIV primary care. The study reported
below was designed to address this issue.

We were initially concerned that a single brief intervention might be insufficient to reduce
heavy drinking in this multi-problem clinical population [11]. After we began the study,
reviews [8,12] identified alcohol dependence as an additional issue. In general primary care,
brief MI reduces drinking in patients without alcohol dependence [8,10,12-15]. However,
trials combining patients with and without alcohol dependence did not show efficacy [8,14],
suggesting that brief intervention among alcohol-dependent primary care patients is
insufficient. Unfortunately, in HIV primary care, where drinking reduction is critical to
survival, extended staff-delivered interventions are not feasible. The problem is how to
extend intervention in a feasible manner.

Technology offers innovative ways to extend health interventions [16,17]. Automated
telephone interactive voice response (IVR) can provide user-friendly questions for self-
monitoring, with patients’ answers stored in a database. IVR is used increasingly to improve
medical management and health behaviors [18-22]. We designed HealthCall to utilize IVR
as an extension of brief MI for drinking reduction. After an MI session, HealthCall consists
of 60 days of patient IVR calls (1–3 minutes) to self-monitor alcohol- and other health-
related behaviors. Call data are summarized in personalized feedback graphs presented to
patients by their MI counselors at 30 and 60 days to facilitate brief (~10 minutes)
discussions of patients’ drinking. Preliminary work [11] showed that MI+HealthCall was
acceptable to heavy-drinking urban HIV primary care patients, who preferred 60-day
interventions over longer or shorter periods, and who demonstrated drinking reduction at 60
days.

Hasin et al. Page 2

Addiction. Author manuscript; available in PMC 2014 July 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



We now report a randomized trial comparing MI-only and MI+HealthCall to an advice/
education control condition among heavily drinking HIV primary care patients. Given the
lack of information about brief MI in HIV primary care, as well as our concern that these
patients might need longer intervention, our original aim was to investigate whether MI-only
and MI+HealthCall were superior to advice/education in reducing drinking. Given concerns
about brief intervention for alcohol-dependent patients arising after our trial began [8,12], an
important secondary aim was to test whether results differed between patients with and
without alcohol dependence.

METHODS
Procedures

In a parallel three-arm individually randomized design (1 : 1 : 1 allocation ratio), 258
participants were assigned to advice/education control, MI-only or MI+HealthCall between
August 2007 and May 2010, with groups balanced on depression, drug abuse, unstable
housing and hepatitis using urn randomization [23]. Counselors did not know the computer-
generated random number sequence; counselors and patients were not blinded to treatments
after assignment. Clinic staff referred patients to bilingual (English/Spanish) counselors for
eligibility assessment, informed consent, assessment, treatment group assignment (viewed
by counselors on-screen, post-assessment) and intervention. Procedures were in English or
Spanish (patients’ preference). Patient compensations for assessments were gift certificates
($20; $40 at last two post-treatment follow-ups).

Setting and participants
The study was conducted at a large urban HIV primary care clinic. Institutional review
boards at Columbia University, St Vincent’s Hospital, and Mt Sinai Medical Center
approved all procedures. For generalizability, we minimized inclusion/exclusion criteria.
Inclusion criteria were: ≥4 US drinks of alcohol at least once, in the prior 30 days; HIV-
positive; English- or Spanish-speaking; aged ≥18 years; and treated at the clinic. Exclusion
criteria were: active psychosis; suicidality; or gross cognitive impairment (Halstead–Reitan
Trails A) [24].

Interventions
The 60-day intervention period began after randomization (baseline). Two counselors
(supervised in weekly meetings by E.A.) administered interventions; one had a MA in health
education and the other a BA in psychology. Both had experience as HIV health educators
but not alcoholism counselors.

Advice/education (control) arm
At baseline, counselors informed patients that they drank more than medically advisable and
showed them a 30-minute HIV self-care DVD without alcohol content. Counselors then
provided a National Institute on Alcohol Abuse and Alcoholism (NIAAA) pamphlet about
drinking reduction techniques [25] and a digital alarm watch, suggesting it as a medication
reminder. At 30 and 60 days, patients returned for assessment and brief (~5 minutes)
counselor meetings, where drinking reduction was encouraged.

MI-only arm
At baseline, counselors administered a 20–25-minute individual MI using standard
techniques to motivate reduced drinking [10], encouraging patients to set a drinking-
reduction goal. Counselors then provided the pamphlet and watch. At 30 and 60 days,
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counselor and patient met for 10–15 minutes, discussed the patient’s drinking during the
past month, evaluated the drinking goal and set a new goal if patients wished.

MI+HealthCall arm
Counselors conducted baseline activities described for MI, then showed patients how to use
HealthCall, asking them to call daily for the next 30 days. Patient and counselor practised
using HealthCall to ensure correct use, identified an accessible telephone and best time for
calls, and set the watch alarm to this time as a reminder. Patients subsequently accessed
HealthCall via a toll-free number for daily 1–3-minute calls, answering pre-recorded
questions about ‘yesterday’ (morning, afternoon, evening) to ensure consistent reporting
periods regardless of the hour called. Brief self-monitoring questions covered alcohol
consumption (e.g. ‘How many beers did you drink yesterday?’) and reasons for drinking or
not drinking. Additional questions covered mood, medication adherence and wellbeing.

If patients skipped two consecutive calls, counselors briefly reminded patients to continue
calling. IVR data were compiled and used to produce personalized feedback, including a
graph showing individual drinking goals and number of drinks reported daily to the IVR
(Fig. 1) and summary statistics (average drinks per drinking day; reasons for drinking). After
30 days, counselors met individually with patients, provided their graph, and used it as the
basis for a 10–15-minute discussion of patients’ drinking, evaluating the drinking goal and
re-setting it if patients wished. Counselors then asked patients to call for 30 more days. At
60 days, counselors met again with patients to review a similar graph for the 31–60-day
period.

MI training and fidelity
An MI Network Trainer trained the counselors and made standardized fidelity ratings [26] of
64.7% of the 170 MI sessions. These showed acceptable to excellent fidelity on seven of
eight domains, e.g. mean % complex reflections (50.4%), reflection/question ratio (1.1), MI
spirit/empathy (4.7; 4.6) and number of MI non-adherent statements (0.6).

Assessments
Self-administered computerized assessments were conducted prior to randomization, at 30
and 60 days (during treatment), and during post-treatment follow-up (3, 6 and 12 months).
As explained to patients, counselors did not receive self-assessment results. Baseline
assessment of DSM-IV alcohol dependence used the NIAAA Alcohol Use Disorders and
Associated Disabilities Interview Schedule (AUDADIS-IV) [27-29]. Alcohol consumption
was assessed at all time-points via 30-day time-line follow-back (TLFB) [30]. If patients
missed an assessment but returned for subsequent assessments, a retrospective TLFB was
administered covering the missed time-periods.

Outcomes
The primary study outcome, mean number of drinks per drinking day during the prior 30
days (NumDD), was created with TLFB data for all time-points, including the primary focus
of analysis, end-of-treatment (60 days). NumDD was selected as the primary outcome due to
the potential for liver toxicity and damage from large alcohol quantities. The on-time and
retrospective TLFB data for 60 days did not differ in the total sample, in any treatment arm,
or in alcohol-dependent and non-dependent subgroups (all P > 0.24; Table S1), and patients
with on-time and retrospective data did not differ on NumDD at baseline [mean NumDD
6.99 (SD 3.74) and 6.96 (SD 4.22) respectively; t-test P = 0.96]. Therefore, on-time and
retrospective data were pooled for analysis. A secondary TLFB outcome was percentage of
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days abstinent (PDA) over the prior 30 days. Breathalyzer assessments showed no
inconsistencies with TLFBs.

Statistical analysis
Pre-study power computations [31] indicated that n = 90 per group would provide 80%
power at α = 0.05 to detect a moderate treatment effect on NumDD (d = 0.4 [31]), guided by
pilot results [11]. We stopped enrollment before reaching our target due to hospital
ownership transition. All tests were two-tailed; P < 0.05 indicated significance, with trends
towards significance at P = 0.05–0.09. Patients were all analyzed in their originally assigned
groups.

Our primary analysis focused on NumDD at end-of-treatment (60 days). A generalized
linear model with a negative binomial distribution (PROC GENMOD, SAS) was used to test
the main effect of treatment on NumDD at this primary end-point among patients with 60-
day data. Parameter estimates and associated P-values from this model were used to indicate
paired contrasts between conditions.

We conducted two secondary analyses of outcome at 60 days using generalized linear
models with a negative binomial distribution. We tested an overall interaction effect of
treatment × alcohol dependence on NumDD. Given the significant interaction effect,
contrasts for this model are presented separately for alcohol-dependent and non-dependent
patients. We also conducted a main effects analysis for our secondary outcome, PDA.

We conducted three sensitivity analyses to understand the robustness of our NumDD
findings. Two involved multiple imputation (MICE procedure, R software [32,33]) to
evaluate robustness of results to missing observations. Multiple imputation avoids the bias
that has been demonstrated for single-imputation methods such as last-value-carried-forward
[34-40]. Imputation variables included baseline NumDD and all other variables in Table 1
except PDA. The third sensitivity analysis involved an alternative analytical method, a
generalized linear mixed effects model of NumDD up to end-of-treatment (known to be
robust to effects of missing data), incorporating time, treatment, and alcohol dependence,
with a log-link function and random intercept representing pre-treatment between-individual
heterogeneity, thereby accounting for within-individual correlation (PROC GLIMMIX,
SAS).

We computed effect sizes and 95% confidence intervals of contrasts involving NumDD in
two ways. Cohen’s d provides ease of interpretation. Conventionally, d = 0.2, 0.5 and 0.8
indicate small, medium and large effects [31]. Incidence risk ratios (IRR, the ratio of rates in
two treatments [41]) take into account the non-normal NumDD distribution.

We present information descriptively on post-treatment follow-up assessments.

RESULTS
Participants

Of 295 patients referred to the study (Fig. 2), 258 met inclusion criteria and were
randomized: MI+HealthCall (n = 88), MI-only (n = 82) and advice/education (n = 88). Three
patients withdrew consent and one had unusable TLFB data, all from MI+HealthCall. Of the
remaining 254 patients, 240 (94.5%) provided TLFB end-of-treatment data, 189 at 60 days
and 51 retrospectively during subsequent evaluations [Table S3 shows number of patients
(Ns), by subgroup, across all time-points]. Availability of 60-day data did not differ by any
patient characteristic shown in Table 1, including baseline drinking levels, but did differ by
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treatment arm [control: 98.9% (one missing); MI-only: 95.1% (four missing); MI
+HealthCall: 89.3% (nine missing); χ2 = 7.7, d.f. = 2, P = 0.02].

Table 1 presents baseline sample characteristics. Patients drank a mean of 7.0 drinks per
drinking day (6.8, 6.6 and 7.5 in controls, MI-only and MI+HealthCall), and drank on
average 31.8% of the 30 days prior to baseline (31.9%, 30.2% and 33.5% in controls, MI-
only and MI+HealthCall). Treatment groups did not differ on these or other (e.g.
demographic) variables. Approximately half had current DSM-IV alcohol dependence.

Exposure to HealthCall in the MI+HealthCall arm—Among patients in MI
+HealthCall, the median IVR call rate was 64.4%. This was 63.3% and 68.3% in patients
without and with alcohol dependence, respectively (Wilcoxon test P = 0.90) after excluding
incarcerated or hospitalized days (3.7% and 4.3% of the days in non-dependent and
dependent patients; P = 0.25).

Primary analysis: treatment effect on NumDD—In the full sample, the generalized
linear model showed a significant effect of treatment on 60-day NumDD (Table 2). Means
(Fig. 3) and SDs at 60 days were lower than at baseline: 4.75 (3.22) in controls; 3.94 (2.90)
in MI-only, 3.58 (1.81) for MI+HealthCall. Group contrasts showed a trend-level difference
between MI-only versus control, a significant difference between MI+HealthCall and
control, and no difference between MI-only and MI+HealthCall. Table 3 shows effect sizes
and 95% confidence intervals. NumDD was 1.38 times greater in control than MI
+HealthCall, a moderate effect (d = 0.44); other contrasts were small and non-significant.

Secondary analysis: interaction effect of treatment × alcohol dependence on
NumDD—In the full sample, the generalized linear model showed a significant interaction
of treatment and alcohol dependence on 60-day NumDD (Table 2). Among patients with
alcohol dependence, means (Fig. 4) and SD at 60 days were 6.07 (3.58) in controls; 5.12
(3.81) in MI-only, 3.55 (1.60) for MI+HealthCall. Contrasts showed a trend-level difference
between MI-only and control, while MI+HealthCall was significantly different from control
and from MI-only. Effect sizes among alcohol-dependent patients were small for MI-only
versus control, medium for MI+HealthCall versus MI-only and large for MI+HealthCall
versus control. Among patients without alcohol dependence, means (Fig. 5) and SD at 60
days were 3.34 (2.01) in controls; 3.03 (1.43) in MI-only and 3.61 (2.09) for MI+HealthCall.
No contrast was significant; effects were small (Table 3).

Secondary analysis: treatment effect on PDA—Mean PDA for the full sample was
80.5% at 60 days [means (SD): controls 78.9% (22.5); MI-only 82.55 (25.3); and MI
+HealthCall 80.3 (23.7)]. PDA did not differ by treatment (Table 2).

Sensitivity analysis 1: treatment effect on NumDD using multiple imputation—
In the full sample, the generalized linear model showed significant treatment effects on 60-
day NumDD across all imputation data sets (Table 2). The test statistic from the data set
with observed values fit well within the range of test statistics from the imputed models.
Contrasts showed no difference between MI-only and control or MI-only and MI
+HealthCall, but a significant difference between MI+HealthCall and control.

Sensitivity analysis 2: interaction effect of treatment and alcohol dependence
on NumDD using multiple imputation—In the full sample, the generalized linear
model for the interaction of treatment by alcohol dependence on 60-day NumDD showed P-
values of <0.05 for eight of the 10 imputed data sets, with remaining P-values ≤ 0.06 (Table
2). The test statistic from the data set with observed values fit well within the range of test
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statistics from the imputed data sets. Among alcohol-dependent patients, contrasts showed
no difference between MI-only and control, with P < 0.01 for MI+HealthCall versus control
and P = 0.05 for MI+HealthCall versus MI-only. Among patients without alcohol
dependence, no contrast was significant.

Sensitivity analysis 3: time × treatment × alcohol dependence—The generalized
linear mixed effects model showed a significant three-way interaction of time × treatment ×
alcohol dependence (Table 2). Contrasts indicated that MI-only did not differ from control,
but MI+HealthCall differed significantly from control and from MI-only.

Post-treatment follow-up—Overall, at 3, 6 and 12 months (Fig. 6), NumDD remained
lower than at baseline in all groups, with group differences no longer significant by 12
months (P = 0.44). Among non-alcohol-dependent patients (Fig. 6, inset 1), groups did not
differ on NumDD. Among alcohol-dependent patients, those in MI+HealthCall (Fig. 6, inset
2) continued to drink less than others by 12 months, although group differences were no
longer significant.

DISCUSSION
In heavy-drinking HIV primary care patients, among whom drinking reduction is important
to health and survival, this randomized trial of advice/education control, MI-only and MI
+HealthCall for drinking reduction showed a significant main effect for treatment, and an
interaction of treatment by alcohol dependence on end-of-treatment NumDD. Among non-
dependent patients, NumDD decreased similarly in all groups. In alcohol-dependent patients
receiving MI+HealthCall, end-of-treatment NumDD was significantly lower than among
those in MI-only or control. Therefore, among HIV patients with alcohol dependence, MI-
only was not sufficient for significant drinking reduction, while MI+HealthCall was feasible
and appeared effective in helping HIV-infected alcohol-dependent patients to make
clinically important reductions in drinking quantities. Post-treatment follow-up NumDD
remained lower than baseline in all treatment groups. While, by 12 months among alcohol-
dependent patients, treatment differences in drinking were no longer significant, NumDD
remained lowest in the MI+HealthCall group.

Concerning mechanisms of HealthCall effects, IVR calls may facilitate self-monitoring and
remind patients of drinking-reduction goals and motives. Feedback graphs may contribute
important summary information for patients (the pilot study [11] indicated that the graphs
made a strong impression on patients) and inform patient–counselor discussions of drinking.
HealthCall may also have increased self-efficacy, to be explored in future work. Another
explanation of HealthCall effects is simply more intervention time (i.e. higher dose) than the
other arms. Given our aim to increase intervention with little increase in staff time, this is
not a disadvantage. To determine whether HealthCall effects were due to time/attention or
more specific elements would require another treatment arm testing IVR calls without
alcohol content. Regardless, such information would not change the clinically important
aspect of HealthCall, which is the extension of patient engagement in intervention with few
demands on clinic staff.

We did not find treatment effects on our secondary outcome, PDA. Methodologically,
NumDD appears a better measure than PDA, given closer correspondence of NumDD than
PDA to daily IVR-reported drinking among MI+HealthCall patients (Table S2).
Substantively, lack of effects on PDA may be because all patients received intervention to
decrease drinking, but only patients receiving MI focused on quantity (setting, achieving and
maintaining the drinking goal). Future HealthCall versions may strengthen effects on PDA
by reinforcing abstinent days, during IVR calls and counselor meetings.
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This study was initiated before reviews highlighted differences in brief intervention effects
among alcohol-dependent and non-dependent primary care patients [8,12]. While our results
suggested an overall treatment effect, the secondary analysis suggested by Saitz’s review [8]
indicated sharp differences by dependence status. Among non-dependent patients, all
interventions were helpful, including drinking-reduction advice and general health
education, analogous to usual clinic care. In contrast, alcohol-dependent patients appeared to
need more; those in the control arm rebounded by end-of-treatment, while those in MI-only
differed from control weakly or not at all, depending on the analysis. In contrast, those in MI
+HealthCall drank less at end-of-treatment, regardless of the analysis. These results address
important gaps in knowledge about brief intervention in HIV primary care for alcohol-
dependent patients.

The drinking eligibility criterion, ≥4 drinks, was one drink below the NIAAA risk level
defined for men. This level was selected because patients were ill with a condition often
accompanied by liver damage, and because a single eligibility criterion for men and women
was easier for clinic staff to remember. Nevertheless, screening produced a sample whose
average baseline drinking was much higher than four drinks. Thus, even among non-
dependent patients, drinking was greater than medically advisable, warranting intervention.

We did not compensate patients for calling HealthCall because HIV primary care clinics are
unlikely to do so. While future studies could explore whether compensation increases
calling, importantly, the study shows that urban minority HIV patients will use HealthCall,
and that even imperfect use (~65% of calls made) appears to offer a benefit in reducing
drinking quantity among those with alcohol dependence.

Inaccurate drinking reports often involve underreporting due to many factors, including
forgetting. After 60 days of externally structured self-monitoring, patients using HealthCall
may be less likely to forget and underreport their drinking, resulting in more accurate TLFB
reports than other patients. If so, then the apparent HealthCall effects reported above may be
underestimated and thus conservative.

Our finding of decreased drinking among non-dependent patients after very brief
intervention agrees with earlier studies [8,12] and does not require replication. However, the
MI+HealthCall effects among alcohol-dependent patients could represent an important
advance, as their drinking quantities were substantially lower than the other groups at the
end of treatment, a crucial difference among those with HIV. Therefore, further study
focused on alcohol-dependent HIV primary care patients is needed to replicate these
findings and to determine if improvements in HealthCall could strengthen its effects, during
treatment and beyond.

Our trial was conducted in an urban setting with largely minority patients, some Spanish-
speaking only. The minimal exclusion criteria and high proportion of patients with end-of-
treatment data support generalizability. The counselors’ backgrounds were similar to
personnel often found in such clinics, further enhancing generalizability. Alcohol-dependent
patients reduced drinking through counseling that took only ~40 minutes prior to the 60-day
assessment and interaction with an IVR system designed to extend the intervention in a
feasible manner in time-pressured, resource-strapped HIV clinics. Future analyses will
investigate whether results are moderated by demographic characteristics, or mediated by
motivation or self-efficacy. Future studies should investigate replicability in alcohol-
dependent patients, use of different technological platforms to strengthen HealthCall’s
effects and tests in other settings. While maintaining significant MI+HealthCall differences
throughout the 12-month follow-up would be preferable, this does not minimize the
importance of the sharp decline in drinking during treatment among alcohol-dependent HIV
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patients, given their risks for liver-related illness and mortality. Expectations of brief
interventions to have longer-lasting effects may be unrealistic, but an advantage of MI
+HealthCall is that with little additional counselor involvement, patients could use
HealthCall again as a booster if they found their improvements slipping, or wanted to make
further gains. The flexibility and low cost of HealthCall (our platform cost <US$11 000), its
ease of use in multiple languages, ubiquitous telephone access across national and class
boundaries [17,42], and our successful implementation by personnel without previous
research experience, all suggest promise for HealthCall-type enhancements of brief
intervention to reduce drinking among HIV-infected alcohol-dependent individuals, a
clinically important goal.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Sample personalized patient feedback graph given to patients in motivational interviewing
(MI)+HealthCall arm at 30 and 60 days, based on the drinking they reported in calls to
HealthCall
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Figure 2.
Flow of study participants. Study of HealthCall enhancement of motivational interviewing
for drinking reduction: New York City HIV primary care patients with at-risk drinking (≥4
drinks on at least one occasion in past 30 days) at baseline; patients enrolled August 2007–
May 2010
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Figure 3.
Mean drinks per drinking day to end of treatment (60 days), by treatment group, among
whole sample. aEducation/advice (control) n: 0 days = 88; 30 days = 87; 60 days =
87. bMotivational interviewing (MI)-only n: 0 days = 82; 30 days = 78; 60 days = 78. cMI
+HealthCall n: 0 days = 84; 30 days = 78; 60 days = 75
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Figure 4.
Mean drinks per drinking day to end of treatment (60 days), by treatment group, alcohol-
dependent patients. aEducation/advice (control) n: 0 days = 41; 30 days = 41; 60 days =
41. bMotivational interviewing (MI)-only n: 0 days = 39; 30 days = 37; 60 days = 36. cMI
+HealthCall n: 0 days = 43; 30 days = 39; 60 days = 38
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Figure 5.
Mean drinks per drinking day to end of treatment (60 days), by treatment group, non-
alcohol-dependent patients. aEducation/advice (control) n: 0 days = 47; 30 days = 46; 60
days = 46. bMotivational interviewing (MI)-only n: 0 days = 43; 30 days = 41; 60 days =
42. cMI+HealthCall n: 0 days = 41; 30 days = 39; 60 days = 37
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Figure 6.
Mean drinks per drinking day during follow-up period, by treatment group. aEducation/
advice (control) n: 90 days = 86; 180 days = 86; 360 days = 87. bMotivational interviewing
(MI)-only n: 90 days = 77; 180 days = 77; 360 days = 76. cMI+HealthCall n: 90 days = 75;
180 days = 75; 360 days = 74. dSee Table S3 for number of patients (Ns), by treatment
group, at all follow-up time-points
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Table 1

Baseline characteristics of study participantsa.

DVD Control
(N=88)

MI Only
(N=82)

MI+HealthCall
(N=84)

Full Sample
(N=254)

No. (%) P-value

Female 17 (19.3) 20 (24.4) 19 (22.6) 56 (22.1) 0.72

Ethnicity 0.85

 African American 40 (45.5) 43 (52.4) 42 (50.0) 125 (49.2) b

 Hispanic 44 (50.0) 34 (41.5) 37 (44,1) 115 (45.3) b

 Other 04 (04.6) 05 (06.1) 05 (06.0) 15 (05.9) b

Spanish-speaking 23 (26.1) 15 (18.3) 15 (17.9) 53 (20.9) 0.32

High school education 55 (62.5) 49 (59.8) 44 (52.4) 148 (58.3) 0.38

Married / stable relationship 10 (11.4) 12 (14.6) 11 (13.1) 33 (13.0) 0.82

Employed 13 (14.8) 7 (8.5) 12 (14.3) 32 (12.6) 0.40

Current DSM-IV alcohol dependence 41 (46.6) 39 (47.6) 43 (51.2) 123 (48.4) 0.82

Mean (SD)

Age, years 44.5 (08.3) 46.5 (07.9) 46.3 (08.0) 45.7 (08.1) 0.19

Years since HIV diagnosis 13.0 (07.5) 12.2 (07.5) 13.1 (07.7) 12.8 (07.5) 0.68

Drinks per drinking day (NumDD)c 06.8 (03.6) 06.6 (03.9) 07.5 (04.0) 07.0 (03.8) 0.25

Percent days abstinent (PDA)c 68.1 (25.1) 69.8 (23.8) 66.5 (24.1) 68.1 (24.3) 0.69

MI = motivational interviewing; SD = standard deviation.

a
Study of HealthCall enhancement of Motivational Interviewing for drinking reduction: New York City HIV primary care patients with at-risk

drinking (≥4 drinks on at least one occasion in past 30 days) at baseline; patients enrolled August 2007-May 2010

b
P-values not given for each ethnic group because ethnicity was tested as a three-level variable

c
During prior 30 days at baseline
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Table 2

Treatment effects on drinking at end-of-treatment (60 days): primary, secondary and sensitivity analyses.

Contrasts at 60 days

Model Overall Model Significance Control vs MI Control vs MI+HealthCall MI vs MI+HealthCall

Primary Analysis X2, df P-value X2 , df P-value X2 , df P-value X2 , df P-value

 Treatment effect on NumDDa 9.11, 2 0.01 3.24, 1 0.07 9.00, 1 <0.01 1.37, 1 0.24

Secondary Analyses F test, Numc df,
Dend df

P-value T test, df P-value T test, df P-value T test, df P-value

 Interaction of treatment × alcohol

 dependence on NumDDa
3.63, 2, 165 0.03

  Among alcohol dependent
patients

- 1.70, 165 0.09 4.14, 165 <0.01 2.22, 165 0.03

  Among non-alcohol dependent
patients

- 0.38, 165 0.71 −0.05, 165 0.96 −0.41, 165 0.68

X2 , df P-value X2 , df P-value X2 , df P-value

 Treatment effect on PDAb F=0.66, df=2 0.72 0.63, 1 0.43 0.05, 1 0.83 0.31, 1 0.58

Sensitivity Analyses Test Statistics, dfs
(Range for imputed
models)

P-values
(Range for
imputed
models)

X2 , df P-value X2 , df P-value X2 , df P-value

 Treatment effect on NumDDa;
multiple
 imputation

X2=6.21−10.8, df=2 0.04 − <0.01e 2.73,1 0.10 8.28,1 <0.01 1.37,1 0.24

 Interaction of treatment × alcohol
dependence on

   NumDDa; multiple
imputation

F=2.86−4.83

Numc df=2, Dend
df=l72−178

0.06−<0.01f T test, df P-value T test, df P-value T test, df P-value

  Among alcohol dependent
patients

- 1.61, 119 0.11 3.88,134 <0.01 1.99,110 0.05

  Among non-alcohol dependent
patients

- 0.56, 159 0.58 0.35,156 0.73 0.88, 158 0.38

 Treatment × alcohol dependence ×
time

F=3.45

Numc df=2, Dend
df=136

0.03

  Among Alcohol Dependent - 1.45, 136 0.15 3.70, 136 <0.01 2.04, 136 0.04

  Among Non-Alcohol Dependent - 0.22, 136 0.83 −0.01, 136 0.99 −0.22, 136 0.82

a
NumDD = mean number of drinks per drinking day, prior 30 days

b
PDA = percent days abstinent, prior 30 days

c
Num = Numerator

d
Den = Denominator

e
10 out of 10 P-values from imputed datasets were P<0.05

f
8 out of 10 P-values from imputed datasets were P<0.05
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Table 3

Effect sizes of treatment group contrasts at the end of treatment (60 days).

Control versus MI
Control versus
MI+HealthCall

MI versus
MI+HealthCall

Incidence risk ratio Effect size (95% confidence interval)

 Whole sample 1.21 (0.98−1.48) 1.38 (1.12−1.70) 1.14 (0.91−1.42)

 Alcohol-dependent 1.25 (0.97−1.60) 1.71 (1.33−2.21) 1.37 (1.04−1.82)

 Non-alcohol-dependent 1.06 (0.78−1.43) 0.99 (0.73−1.35) 0.94 (0.68−1.28)

Cohen’s d

 Whole sample 0.26 (0.00−0.63) 0.44 (0.07−0.81) 0.15 (0.00−0.53)

 Alcohol-dependent 0.26 (0.00−0.79) 0.90 (0.38−1.42) 0.56 (0.02−1.10)

 Non-alcohol-dependent 0.17 (0.00−0.68) 0.14 (0.00−0.67) 0.33 (0.00−0.87)

MI = motivational interviewing.
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