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Abstract
Background—Crack cocaine use undermines adherence to highly active antiretroviral therapy
(HAART). This pilot randomized clinical trial tested the feasibility and efficacy of 2 interventions
based on the Information-Motivation-Behavioral Skills model to improve HAART adherence and
reduce crack cocaine problems.

Methods—Participants were 54 adults with crack cocaine use and HIV with <90% HAART
adherence. Most participants were African-American (82%) heterosexual (59%), and crack
cocaine dependent (92%). Average adherence was 58% in the past 2 weeks. Average viral loads
(VL) were detectable (log VL 2.97). The interventions included 6 sessions of Motivational
Interviewing plus feedback and skills building (MI+), or Video information plus debriefing (Video
+) over 8 weeks. Primary outcomes were adherence by 14-day timeline follow-back and Addiction
Severity Index (ASI) Drug Composite Scores at 3 and 6 months. Repeated measures ANOVA
assessed main effects of the interventions and interactions by condition.

Results—Significant increases in adherence and reductions in ASI Drug Composite Scores
occurred in both conditions by 3 months and were maintained at 6 months, representing medium
effect sizes. No between group differences were observed. No VL changes were observed in either
group. Treatment credibility, retention, and satisfaction were high and not different by condition.

Conclusions—A counseling and a video intervention both improved adherence and drug
problems durably among people with crack cocaine use and poor adherence in this pilot study. The
interventions should be tested further among drug users with poor adherence. Video interventions
may be feasible and scalable for people with HIV and drug use.

*A table showing the components of treatment sessions and overlap with the Therapist Checklist Activities can be found as
supplementary materials by accessing the online version of this paper at http://dx.doi.org by entering doi:…
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1. Introduction
Poor adherence to highly active antiretroviral therapy (HAART) and frequent crack cocaine
use may result in a faster progression of disease, morbidity, and mortality among HIV
positive individuals (Baum et al., 2008, Malta et al., 2008a; Malta et al., 2008b). Adherence
to HAART medications must be nearly perfect to prolong health and to avoid antiviral
medication resistance and treatment failure, although there is emerging evidence that some
newer formulations of HAART medications may allow for slightly more nonadherence
(Menendez-Arias 2010; Nieuwkerk and Oort, 2005; Paredes and Clotet, 2010; Bangsberg et
al., 2006; Tozzi et al., 2006). Crack cocaine use has a particularly negative effect on
HAART adherence (Arnsten et al., 2002; Ingersoll, 2004; Lucas et al., 2002; Lucas et al.,
2007; Sharpe et al., 2004). Crack cocaine is an independent predictor of running out of HIV
medications (Ingersoll, 2004). The binge pattern typical of crack cocaine use is especially
problematic and can lead to the suspension of medication adherence during obtainment, use,
and recovery from the drug (Harzke et al., 2009). In addition to its effects on adherence,
cocaine use itself is independently associated with HIV accelaration and disease progression
(Baum et al., 2008; Cook et al., 2008). HIV positive substance users often enter HIV care
and treatment in more advanced states of disease (Celentano et al., 2001; Wang et al., 2004),
making them more vulnerable to poor treatment outcomes and associated morbidity and
mortality (Zolopa, 2010).

While some modest improvements in HAART adherence have been achieved by behavioral
interventions (Amico, et al., 2006; Fogarty et al., 2002; Ickovics and Meade, 2002; Rueda et
al., 2006; Sandelowski et al., 2009; Simoni et al., 2003; Simoni et al., 2006), little research
has targeted high risk subpopulations such as crack cocaine users on HAART. Although
there are no published intervention studies targeting both HAART adherence and cocaine,
two clinical trials have applied Motivational Interviewing (MI, Miller and Rollnick, 2002)
combined with Cognitive Behavioral Therapy (CBT) to dually target both alcohol use and
HAART adherence. Parsons et al., (2007) developed an intervention using the Information
Motivation Behavioral Skills (IMB) model of behavior change, which suggests that change
occurs when the person becomes well-informed, highly motivated, and skilled (Amico et al.,
2009; Fisher et al., 2006; Fisher et al., 2008). They compared an 8-session MI and CBT
intervention to an 8-session video educational condition. Individuals in the counseling
intervention showed improvements in adherence compared to the education condition at the
post-treatment follow-up. However, adherence gains were not maintained three months later,
and neither condition improved drinking outcomes (Parsons et al., 2007). Another multi-
component intervention study tested MI plus problem solving and a medication timer device
against treatment as usual for drinking and HAART adherence (Samet et al., 2005). This
study yielded no main effects, and the intervention and treatment as usual groups did not
differ on adherence, or alcohol consumption at 6 and 13 month follow-up points.

It is possible that crack cocaine users will respond differently than drinkers to interventions
targeting both drug use and adherence. We developed the first dually-targeted intervention
to address both crack cocaine use and HAART adherence using MI plus personalized
feedback and relapse prevention skills building consistent with the IMB model. We
developed the intervention following formative research in which we gathered input from
the targeted patient population about their preferences for the content and delivery of
interventions targeting cocaine use and HIV care (Cohen and Ingersoll, 2004; Cohen et al.,
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2004; Cohen and Ingersoll, 2005). The purpose of this pilot study was to test the feasibility
and promise of the intervention (MI+) against an information condition (Video+) to improve
two target behaviors: HAART adherence and crack cocaine problems, and to investigate the
persistence of effects. We hypothesized that those assigned to the MI+ condition would
show higher HAART adherence and lower Addiction Severity Index (ASI) Drug Composite
Scores (primary outcomes) and lower percent of days using crack cocaine and HIV log VL
(log VL) (secondary outcomes), than the those in the Video+ condition. Because this was a
pilot study, we were also interested in whether treatments were feasible, administered with
good fidelity to protocols, and were credible and able to retain and satisfy participants.

2. Methods
2.1 Participants

English speaking HIV positive adults with current crack cocaine use or a crack cocaine use
disorder (abuse or dependence) and less than 90% self-reported adherence to a current
prescription for HAART over the preceding 14 days were eligible to participate in the study.
No specific history of lifetime HAART medications was required. Exclusion criteria
included: (1) severe cognitive impairment, (2) inability to provide informed consent, (3)
current participation in another adherence-enhancing intervention, (4) active suicidality, (5)
current incarceration or hospitalization, (8) an inability to provide urine samples (as in end
stage renal disease), or (9) plans to leave the area prior to study completion. Participants
responded to flyers or provider referrals at community substance abuse treatment programs
and HIV care sites. Interested volunteers were screened in person or by telephone to
determine eligibility. Participant demographics are shown in Table 1 and the study flow
chart is shown in Figure 1. Participants provided written informed consent. Study protocols
were approved by university institutional review boards. Participants received up to $300 for
their time spent completing measurements at each study visit, prorated by visit completed.
Transportation to and from study sites, which were research clinics located in three
university research buildings in two cities, was provided if needed.

2.2. Measures
2.2.1. Screening measures—Researchers conducted screening verbally using a
structured interview guide. Researchers asked potential participants to recall HAART
adherence behavior and crack cocaine use over the previous 14 days using the timeline
follow-back (TLFB) method, a guided method using a calendar to prompt accurate
recollection of daily behavior in clinical populations with excellent validity and reliability
among substance users (Sobell and Sobell, 1992). A preliminary study showed good
agreement of the 14 day TLFB for adherence with prospective, phoned-in daily adherence
reports (Hettema and Ingersoll unpublished pilot data) and a previous study showed the
utility of the TLFB for assessing proportion of HAART medications taken as prescribed
(Ingersoll, 2004). Researchers screened for crack cocaine abuse and dependence using a
DSM-IV checklist

2.2.2. Primary outcome measures—Primary outcomes were mean 14-day HAART
adherence and ASI Drug Composite Scores (McLellan et al., 1985). Adherence was defined
as the percent of prescribed pills taken and was assessed using the TLFB. Researchers used
visual aids to guide collection of self-reported information on each participant’s prescribed
regimen, including names of all prescribed medications, pills per dose, and doses per day.
Total pills prescribed per day served as the denominator, while pills taken that day was the
numerator to calculate adherence per day. We calculated Cocaine-specific Drug Composite
Scores from data collected via the ASI, a brief semi-structured interview with accepted
reliability and validity for assessing the existence, duration, and severity of substance-use-
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related problems in seven areas (drug, alcohol, medical, employment, legal, family/social,
and psychiatric problems) over the previous 30 days (McLellan et al., 1985). The Drug
Composite Scores from the ASI can show change in drug use problems over time, are
considered more objective than ASI Severity Ratings, and offer an internally consistent
estimate of drug use problems with higher scores reflecting more problems related to drug
use (McGahan et al., 1986).

2.2.3. Secondary outcome measures—Secondary outcomes were HIV log VL and
percent days using crack cocaine. We quantified plasma HIV-1 RNA (VL) using the Roche
Amplicor® HIV-1 Monitor which has an assay range of 49–750,000 copies/mL.
Undetectable VL was a result below the assay limit, or <49 copies/mL. To adjust for skew,
we log-transformed VL results and we considered a change of +/−.5 log VL to be a useful
clinical indicator (Holodniy, 2010). We calculated percent days using crack cocaine from
the TLFB.

2.2.4. Demographic and other variables—Measured characteristics included age, sex,
race, ethnicity, education, employment, sexual orientation, criminal justice involvement,
lifetime HIV risk behaviors, years since HIV diagnosis, immune health status, and comorbid
health conditions. Researchers also evaluated cocaine and alcohol use, including abuse and
dependence, and comorbid psychopathology with the Mini International Neuropsychiatric
Interview (M.I.N.I., (Sheehan et al., 1997; Sheehan et al., 1998). The M.I.N.I. is a short,
structured, diagnostic interview with adequate validity and reliability for identifying DSM-
IV and ICD-10 psychiatric disorders (Sheehan et al., 1998).

2.2.5. Treatment fidelity—Treatment fidelity is the extent to which an intervention was
delivered as planned. The supervisors (S.C. and C.H.) and principal investigator (K.I.), all
members of the Motivational Interviewing Network of Trainers, facilitated the training and
supervision of therapists. Therapists also attended external MI workshops and trainings. All
sessions were audio taped or videotaped and these recordings were used in weekly group
and individual supervision. Immediately after each treatment session, therapists completed
the study’s Therapist Checklist, a 39-item instrument containing all of the major components
that appeared in the MI+ or Video+ treatment manuals. The form included two activities
relevant to the Video+ condition, including showing the video and asking debriefing stem
questions, 35 activities relevant to the MI+ condition, including providing personalized
feedback, completing a decisional balance worksheet, and using MI-consistent
conversational strategies, and 2 activities that were relevant to both conditions, including
role induction and providing informational handouts and pamphlets. Additionally, fidelity
was assessed during weekly supervision of therapists conducting the interventions via
review of videotaped sessions to ensure that the conditions were delivered consistent with
treatment manuals, and were adequately differentiated.

2.2.6. Treatment credibility—To assess treatment credibility of both interventions, we
adapted a 4-item, 1–10 scale instrument that assessed participants’ self-report of how much
the assigned intervention made sense to them, how successful they believed the intervention
would be in helping them adhere HAART, how confident they would be in recommending
the intervention to a friend with HIV, and how successful the intervention would be in
helping them to reduce cocaine use. Treatment credibility measured before a treatment has
been found to be a predictor of outcome in the area of chronic pain (Dennis Turk, 2000,
personal communication). When asking participants to rate credibility before treatment,
therapists (who were unblinded to assignment) explained the assigned intervention to the
participant following randomization. For example, therapists stated “You have been
randomly assigned to the Counseling intervention. That means that you will meet with a
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therapist for six sessions who will discuss your crack cocaine use and HIV medication
adherence with you.” Alternatively, they stated “You have been randomly assigned to the
Video intervention. That means that you will view a series of six videos and answer some
questions about them in discussion with a therapist.” Following randomization and this
discussion, blinded researchers administered the measure. Total scores could range from 4–
40, with higher scores indicating higher credibility of the assigned intervention.

2.2.7.Treatment satisfaction—We assessed satisfaction with a 6-item, 1–5 scale that
asked participants to rate their overall satisfaction with their treatment, their overall
satisfaction with their therapist, whether the treatment had an effect on their cocaine use,
whether the program had an effect on their HAART adherence, their overall satisfaction
with the intervention setting (researchers, therapists, facility, etc.) and whether they would
recommend the program to others. Some items were reverse scored. The scores could range
from 5–30, with 5 representing the highest satisfaction and 30 the lowest.

2.3. Interventions
Intervention components are shown in Table 2. When delivering the MI+ intervention,
therapists used MI to explore participants’ thoughts, feelings, motivations and behaviors
related to adherence and cocaine use using a variety of strategies, including providing
personalized feedback, emphasizing choice and control, goal setting, and change planning.
Issues addressed in the personalized feedback included rate of crack cocaine use and its cost,
rate of HAART adherence, recent urine drug screen results, general health status indicators
that can be affected by cocaine use such as pulse rate and blood pressure, VL, and CD4 cell
count, a marker of the number of immune helper cells remaining in the body. Data for the
feedback were drawn from the baseline assessment. Sessions also explicitly incorporated
strategies such as self-monitoring, exploring triggers for drug use or nonadherence with
behavior chain analysis for relapse prevention, and development of problem-solving plans.
Some of these strategies are often used in CBT, but study therapists did not directly target
cognitive errors in this intervention. Rather, these strategies were delivered using the MI
counseling style, with a focus on evoking the participant’s ideas about change using
extensive reflective listening. Therapists also offered participants educational handouts to
take home with them that contained further information on the topics discussed in the
sessions.

We developed a comparison condition equivalent for time and attention that provided
information about HAART adherence and crack cocaine use. This comparison condition
(Video+) included watching a 30–45 minute video, plus debriefing and reading materials.
We selected videos that were accurate, included diverse peer role models, contained no
“scare tactics” or counter-motivational communication strategies, and contained at least
some personal narrative in addition to didactic information presented by peer role models
and medical experts. Additionally, the videos selected addressed either crack cocaine use or
drug use generally, HIV treatment, or both. Video titles are presented in Table 2. After
participants viewed each video, therapists facilitated a 10-minute debriefing discussion by
asking a brief list of questions intended to check that participants had watched and
understood the information in the video. Therapists were trained to keep these conversations
neutral and focused on checking that the participant had watched the video, and providing
information instead of using reflective listening. Therapists also offered participants
educational handouts that contained additional information on the topics discussed in the
videos.
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2.4. Procedures
Researchers facilitated a 15-minute screening of interested potential participants in person or
on the telephone. If the person met initial eligibility criteria, researchers obtained releases of
information and confirmed HIV+ and HAART status with medical records. Researchers
then offered eligible individuals participation and scheduled a baseline assessment visit at
their convenience within the following 2 weeks.

During the baseline visit, researchers verified locator information and faciliated the
informed consent process, then administered interview and self-report measures. Participants
provided urine, blood samples, and vital signs to assess drug use, VL, CD4 count, blood
pressure, and pulse rate. Immediately after the baseline assessment, a therapist informed the
participant of their random assignment and scheduled the first treatment session for
approximately 1 week later. Baseline assessment visits took 4–5 hours including a lunch
break, with lunch provided for participants.

The first 4 intervention sessions were held on a weekly basis, and the final 2 sessions were
scheduled biweekly. All sessions took place at university research clinics and not in HIV
clinics. Study therapists were responsible for providing both interventions. Both
interventions were delivered by 9 racially, ethnically, and culturally diverse therapists (7
women, 2 men) who had master’s or doctoral degrees in clinical or counseling psychology,
social work, or counseling. The same therapist met with each participant for all intervention
sessions. In 2 cases, a new therapist completed the sessions with a participant who had
initially begun with a therapist who departed during that participant’s treatment. Each
session lasted between 45 and 60 minutes.

Follow-up one (FU1) occurred 2–3 months post randomization (usually directly following
the sixth treatment session in week 8 or as late as week 12), and follow-up two (FU2)
occurred 5–6 months post randomization, which was 3 months after treatment completion.
Researchers blinded to participants’ assigned conditions administered the ASI, the HIV
Medication Chart and Adherence Questions and the TLFB for HAART adherence and crack
cocaine use, and treatment satisfaction forms. Participants provided urine to assess drug use
at FU1 and at FU2, with the addition of blood to assess VL at FU2. At FU2, participants also
completed treatment credibility forms. The FU1 session was typically completed in 1 hour
and the FU2 session was typically completed in 2 hours.

2.5. Data Analysis
We used descriptive statistics, t-tests, and chi-square tests to characterize the sample and the
intervention measures including participant satisfaction, treatment credibility, and activities
in each session reported on Therapist Checklists (i.e., treatment fidelity). We assessed the
relationship between baseline adherence and viral load, and whether participant
characteristics like age, years since HIV diagnosis, race, employment, and sexual orientation
were related to outcomes using univariate analyses to determine if they should be considered
as covariates. We examined the relationships between baseline ASI Drug Composite Scores
and cocaine using days and adherence. We examined the relationships between baseline
adherence and baseline log VL. We used a repeated measures mixed model analysis of
variance (ANOVA) to assess main effects and between-group effects on the primary and
secondary dependent variables. We tested for the normality of the distributions,
homogeneity of covariance matrices, and sphericity. When violations of the sphericity
assumptions were found, we used the Greenhouse Geyser Epsilon to adjust the probability
of F (Lix and Keselman 2010). Omnibus F testing was followed by univariate tests of our a
priori hypothesis that adherence and ASI Drug Composite Scores would differ by condition.
Analyses were conducted using SAS Proc GLM, which allows for maximum use of
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observations across time even when some data are missing. To determine whether there was
an effect of group, time, or a group × time interaction on the 2 primary outcome variables
specified a priori: 1) HAART adherence, and 2) ASI Drug Composite Scores, and on the 2
secondary outcomes variables specified a priori: 1) percentage days using cocaine, and 2)
log VL, we conducted 4 repeated measures ANOVAs with 2 levels of condition (MI+ and
Video+) and 3 levels of time (baseline, FU1, FU2). When the null was rejected in omnibus
testing, we conducted further univariate tests of hypotheses for between-groups and main
effects and calculated effect sizes for the effects observed across time (Eta squared; ή2).
Generally, ή2 is considered small at .02, medium at .13, and large at .26 (Bakeman, 2005). In
addition, for each primary outcome variable at each follow up point, effect sizes and 95%
confidence intervals (CIs) were computed. Between-group unbiased estimators of effect size
(d) and 95% CIs were calculated. These effect sizes represent MI+ versus Video+ condition
differences in post-treatment scores. Cohen’s (1988) criteria for identifying the magnitude
of d were used, where d = .2 is a small effect, d = .5 is a medium effect, and d = .8 is a large
effect.

In addition to analyzing the effects of time and group on log VL, we calculated difference
scores in log VL from randomization to FU2 and classified participants with a decrease of −.
5 log VL or greater (meaning a larger decrease in log VL) as clinically relevant decreased
log VL, those with log VL difference score between −.5 and +.5 as unchanged log VL, and
those with an increase of +.5 log VL or greater clinically relevant increased log VL
(Holodniy, 2010). We analyzed these log VL difference score categories using a chi-square
analysis to determine if the proportion of decreased log VL, unchanged log VL, and
increased log VL differed between the MI+ and Video+ conditions. Additionally, we
examined the proportion of participants whose VL were detectable and undetectable in each
group at randomization and FU2 to determine if there were differences between the MI+ and
Video+ conditions.

3. Results
3.1. Sample

Baseline characteristics of the sample are shown in Table 1 for the full sample (n=54) and
for the final sample (n=42). There were no significant differences between conditions at
baseline for the full sample or the final sample on demographic, HIV risk, VL or CD4
counts, drug use, psychiatric, adherence, percentage of days of cocaine use, or ASI Drug
Composite Scores. Fifty-four patients on HAART participated in the study, including 28
women, 25 men, and 1 transgendered individual; 82% were African-American, and 1
participant was Hispanic. Their mean age was 45 (SD=6.4); the modal age was 41. Thirty-
seven percent of the sample had less than a high school education, but 31.5% had high
school and 31.5% had some college education. Most (82%) were not employed. Most (44;
82%) had a history of involvement with the criminal justice system. More than half of this
sample was heterosexual (32, 59.3%). On average, participants had been diagnosed with
HIV 11.3 years ago (SD=6.5); the most recent diagnosis was four months before, and the
most distant diagnosis was 22 years before. On average, participants took 58.27% (SD
=27.5) of their prescribed HAART pills in the two weeks prior to enrollment. At baseline,
there was a significant inverse relationship between adherence and viral load (r = −.34, p<.
05). The participants had detectable HIV VL (mean log VL 2.97, SD = 1.18) and
compromised immune functioning as indicated by low CD4 cells (mean 433, SD = 317).
While not shown in the table, the full sample reported significant health problems beyond
HIV; 31.5% had a current diagnosis of AIDS, while other common current co-morbidities
included Sexually Transmitted Infections (93%), Hepatitis A (5.6%), B (18.5%), or C
(35.2%), hypertension (42.6%) and Type 2 Diabetes Mellitus (7.4%). Participants were
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prescribed 6.4 medications per day, with 2.5 for HIV disease. Despite high unemployment,
94.4% reported stable housing.

Table 1 also shows the drug use and positive psychiatric screens for the sample by
assignment condition. On average, participants used crack cocaine on a third of days in the
past month prior to enrollment in the study. On urine toxicology screens at randomization,
half screened positive for cocaine, consistent with their self-report of using crack cocaine on
a third of days. Some also screened positive for marijuana, benzodiazepines, opioids,
barbiturates, and methamphetamine. Most were classified as crack cocaine dependent on the
M.I.N.I., and 38.5% were also classified with alcohol use disorders. Psychiatric problems
were common, with nearly half experiencing current Major Depression. Current suicidal and
homicidal ideations were also present in the sample; whenever these were endorsed, study
therapists and supervisors reviewed responses while the participant was there, and assessed
current risk using a standardized protocol.

3.2 Treatment and Follow-Up Retention
Retention rates did not vary by group at any of the assessment or treatment sessions. The 2
mistaken enrollments had both been randomized to the MI+ condition and had completed the
study, but were dropped from analyses. Forty of 54 enrolled participants (74.1%%) received
all 6 treatment sessions, 45 of 54 (83.3%%) completed FU1, and 42 of 54 (77.8%)
completed FU2 (see Figure 1 for the study flow chart and completion by condition).

3.3. Primary Outcomes
Figure 2 shows the mean differences for the primary dependent variables (mean adherence
and ASI Drug Composite Scores) and secondary dependent variables (days using cocaine
and log VL) across time. There were main effects of both interventions on HAART
adherence and ASI Drug Composite Scores. Table 3 shows the ANOVA results for the
sample of 54 at baseline, 45 at FU1, and 42 at FU2. In some instances, missing data resulted
in changes to the n’s when variables for that analysis were missing as noted below.

There was a moderately negatively skewed distribution of adherence at baseline (skewness =
−.837), but this deviation from the normal distribution was within the acceptable range to
proceed with the repeated measures ANOVA. There was a significant main effect of time on
adherence. In the MI+ condition, adherence improved from 60.2% (SD =26.7%; n =26) at
baseline to 93.3% (SD =10%; n =22) at FU1 and 93.9% (SD =13.7%; n =19) at FU2. In the
Video+ condition, adherence improved from 56.4% (SD =28.5%; n =28) at baseline to 87%
(SD =25.3%; n =23) at FU1 and 86% (SD =29.1%; n =23) at FU2. There was no significant
between-groups effect on adherence. Between groups effect sizes for adherence were small
and nonsignificant at FU1 [d =.33 (−.26, .91); p =.28] and FU2 [d =.34 (−.28, .95); p =.28].
When collapsing across conditions, participants improved their adherence from 58.27% (SD
=27.5%) at baseline (n =54) to 90% (SD =19.5%) at FU1 (n =45) and 90% (SD =24%) at
FU2 (n =42). Follow-up contrasts showed that mean adherence was lower at baseline than at
FU1, F (1, 37) =32.11, p<.0001 and FU2, F (1, 37) =43.81, p<.0001; repeated measures
effect sizes are shown in Table 3.

There was also a significant main effect on ASI Drug Composite Scores, which range from
0–1, with lower scores indicating fewer problems from drug use. In the MI+ condition, ASI
Drug Composite Scores decreased from .18 (SD =.11) at baseline (n =26) to .10 (SD =.08) at
FU1 (n =20) and rose slightly to .11 (SD =.09) at FU2 (n =18). In the Video+ condition, ASI
Drug Composite Scores decreased from .16 (SD =.09) at baseline (n =28) to .09 (SD =.09) at
FU1 (n =21) and .08 (SD =.08) at FU2 (n =22). Mean composite scores were higher at
baseline than at FU1, F (1, 35) =17.27, p<.001, and FU2, F (1,35) =14.32, p<.001. There
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was no significant between-groups effect on ASI Drug Composite Scores. Between groups
effect sizes for composite scores were small, nonsignificant, and in different directions at
FU1 (d =.12 (−.72, .48); p =.72) and FU2 (d =−.12 (−.72, .48); p =.70). Across conditions,
participants decreased their ASI Drug Composite Scores from .17 (SD =.10) at baseline (n
=54) to .09 (SD =.09) at FU1 (n =41) and .09 (SD =.09) at FU2 (n =40).

3.4. Secondary Outcomes
There was a significant main effect of the interventions on percent of days using cocaine,
but not on log VL or the proportion of participants with detectable or undetectable VL. In
the MI+ condition, percent days using cocaine decreased from 35.4% (SD =31%) at baseline
(n =26) to 15.4% (SD =15.1%) at FU1 (n =20) and 10.9% (SD =14.7%) at FU2 (n =19). In
the Video+ condition, percent days using cocaine decreased from 30.4% (SD 29%) at
baseline (n =28) to 13.8% (SD =19.7%) at FU1 (n =23) and 12.1% (SD =20.4%) at FU2 (n
=23). Percent days using cocaine was higher at baseline than at FU1, F (1, 37) =22.32, p<.
0001, and FU2, F (1, 37) =26.49, p<.0001. No significant between-groups effects were
identified for any of these secondary outcomes. Across conditions, participants decreased
the percent days they used cocaine from 32.8% (SD =30%) at baseline (n =54) to 14.6% (SD
=17%) at FU1 (n =45) and 11.6% (SD =18%) at FU2 (n =42).

There was no significant main effect of time on log VL and no significant between-groups
effect. Thirty-five percent of 26 MI+ participants and 41% of 27 Video+ participants had
detectable VL at baseline, (χ2

(1 df) =.21, p=.65), while 26% of the 19 MI+ and 43% of the 23
Video+ had detectable VL at FU2, (χ2

(2 df) =.2.32, p=.31). Similarly, the proportion of
people in each condition with decreased, unchanged, or increased log VL did not differ.
Only 1 MI+ participant and 3 Video+ participants had significantly decreased log VL, while
14 MI+ and 14 Video+ participants had unchanged log VL, and 4 MI+ and 3 Video+
participants had increased log VL (χ2

(2 df) =1.12, p =.57).

3.5. Feasibility
Both recruitment and retention were feasibility challenges. It required over 2 years to enroll
56 participants, 2 of whom were mistakenly enrolled despite reporting 100% adherence at
baseline. Screening 201 potential participants yielded 76 eligible participants, a 38% gross
eligibility rate and a net rate of participants to screens of 28%. The accrual rate was 2 new
enrolled participants per month with approximately 8 screened per month. The primary
reason for ineligibility was that potential enrollees reported over 85% HAART adherence,
and in many cases, reported 100% adherence.

An additional challenge with this crack cocaine-using population was that it took
considerable effort to retain participants in the study. Several participants were incarcerated
long enough that they timed out of the study and missed either intervention or follow-up
visits. Given both the drug dependence and psychiatric disorders that were present in the
sample, we often engaged in crisis management (including two emergency hospitalizations
for homicidality) and referrals to psychiatric care. Retention was quite good despite these
challenges.

3.5.1. Treatment fidelity—As discussed previously, all sessions were reviewed weekly
by therapists and supervisors to ensure that each condition was delivered as planned, and
that drift across conditions was prevented. In addition, post-session Therapist Checklists
indicated that the activities conducted within the 2 conditions differed as planned.
Specifically, all of the activities occurred in the MI+ condition, varying as planned by
session. In contrast, only role induction, education about HIV adherence, education about
cocaine, showing videos, using stem questions to guide debriefing, and providing tip sheets
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and reading materials occurred in the Video+ condition, consistent with the protocol for that
condition. In the Video+ condition, therapists showed no use of reflective listening or other
MI skills or strategies; rather, they asked scripted questions as written. All Therapist
Checklist items differed significantly by condition (data not shown for χ2 analysis of each
activity by each session by condition; all p values <.05).

3.5.2. Treatment credibility—Pre-treatment, both MI+ and Video+ participants rated
their assigned interventions favorably. MI+ participants scored a mean of 35.5 (SD = 5.4)
out of 40, while Video+ participants had a mean score of 33.3 (SD = 7.5). Post-treatment,
both groups rated their condition higher, with a mean for MI+ of 36.8 (SD = 4.3) and a mean
for Video+ of 35.6 (SD = 4.8). These scores indicate that participants rated treatments as
equally credible before and after they received them.

3.5.3. Treatment satisfaction—Both MI+ and Video+ participants reported total
satisfaction scores indicating excellent satisfaction. MI+ participants’ satisfaction with their
condition was a mean of 8.1 (SD = 3.0; 5 is most satisfied; 30 is least satisfied) at FU1, and
was a mean of 8.3 (SD = 2.5) at FU2. Video+ participants’ satisfaction with their condition
was a mean of 9.3 (SD = 2.7) at FU1 and 9 (SD =1.3) at FU2; none of these means were
significantly different. These scores indicate that participants were satisfied with their
assigned condition immediately and three months after completing treatment, and that the
satisfaction rates did not differ by condition.

4. Discussion
In this pilot randomized control trial (RCT), a Motivational Interviewing plus feedback and
skills building intervention (MI+) and a Video information plus scripted debriefing
intervention (Video+) significantly increased HAART adherence and decreased drug-related
problems and days of cocaine use among crack cocaine users with poor adherence. Effect
sizes were medium to large. Moreover, these improvements were attained quickly (by the
post-treatment follow-up), and were maintained across time (3 months post-treatment), in
contrast to prior studies targeting adherence among drinkers in which effects faded after
treatment. Additionally, these interventions were credible and satisfying to participants.

4.1. Promise of MI and Video Interventions
We had expected significant differences by condition, but both MI+ and Video+
interventions resulted in significant improvements to both targeted behaviors. As we
expected, the MI+ condition was associated with large effects on cocaine use and HAART
adherence. We did not anticipate significant main effects in the Video+ condition, because
early studies of video education interventions were associated with changes in knowledge
and attitudes, but not with changes in treatment compliance (Healton and Messeri 1993).
Additionally, Parsons et al., (2007) had used a video information condition as the control
condition and found no significant benefit for nonadherent HIV+ drinkers. However, other
studies published after this study was underway found that video interventions may be more
potent than previously thought. Recent RCTs (Brock and Smith, 2007; Purcell et al., 2007;
Sampaio-Sa et al., 2008) and quasi-experimental studies (Brock and Smith, 2007; Wong et
al., 2006) have found that informational videos can lead to improvements in HAART
knowledge (Brock and Smith 2007; Wong et al., 2006), adherence behavior (Brock and
Smith, 2007; Purcell et al., 2007; Sampaio-Sa et al., 2008), and substance use (Gilbert et al.,
2008; Purcell et al., 2007). Some studies have found durable effects, with video
interventions reducing drug use (Gilbert et al., 2008; Purcell et al., 2007) among HIV+
(Gilbert et al., 2008; Purcell et al., 2007) and mixed serostatus (Chiasson et al., 2009)
samples for three to twelve months.
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In this study, therapists delivering the Video+ intervention adhered to debriefing scripts and
asked stem questions designed to elicit participants’ new factual knowledge. However, in
response to these questions, participants often gave answers that personalized their own risk,
demonstrated that they were considering or planning change, and that they had learned some
behavioral skills through vicarious learning. Some participants gave change talk, a correlate
of positive outcomes in previous MI research (Miller and Rollnick, 2002). Thus, participants
may have received Information, Motivation, and Behavioral Skills benefits from the Video+
intervention despite our intent for it to be primarily informational, and despite the therapists
succeeding in delivering it to be completely distinguishable from the MI+ condition.

4.2. Limitations
The results of this pilot study should be considered in light of several limitations.
Preliminary power analysis of a similar MI-based intervention for cigarette smoking among
HIV+ patients were conducted before the trial. Those analyses indicated that 50 participants
would allow more than 90% power to show differences between conditions, but the
methodological and analytical differences between that pilot study and this pilot trial
encouraged us to revisit the issue of insufficient power to detect real differences between
conditions, or the probability of type II error.

In the current trial, given the mean differences and within-group variability observed, 202
participants would be needed to have an 80% chance of rejecting the null hypothesis at the
p<.05 level of significance for adherence rates at FU1 and 470 participants would be needed
at FU2. Thus, it is possible that the study was underpowered to discern between-groups
differences in adherence. Increased power would not likely influence the probability of type
II error for the ASI Drug Composite Scores outcomes as effects were not in the predicted
direction. To further assess the probability of type II error, we examined between-groups
effect sizes because their magnitude is not affected by sample size. Overall, the between-
group effect sizes we observed were small and nonsignificant. The high similarity in
treatment effect sizes across conditions, and adherence and substance use rates that are
clinically comparable across conditions, increase our confidence in the real lack of between-
group differences. Furthermore, as a stage 1a/2b project, this pilot study was designed to
provide information on the feasibility and promise of the interventions, in order to determine
whether either or both interventions should be tested further in a larger clinical trial. Data
from this investigation will provide future researchers with important parameter estimates on
which to base the methodology of future investigations.

It is possible that time alone led to improvements rather than either intervention. However,
in examining the data, there was considerable individual variability in both adherence and
cocaine use, and history alone does not seem a likely reason for mean improvements in both
behaviors. Even though patient demographic characteristics were unrelated to outcome and
therefore were not used as covariates in repeated measures analyses, it is possible that study
findings may generalize only to other patient groups including primarily people living with
HIV who are unemployed, African-Americans, and heterosexuals. Another limitation was
that, once enrolled, some participants received intervention sessions spaced over more
weeks than we planned, up to a limit of 12, due to the acuity of health problems, mental
disorders, and incarceration in this sample The extended time-frame might have changed the
impact of either intervention. Additionally, providing elements such as transportation may
limit the generalizability of findings beyond a clinical trial setting. Specifically, it is
unknown whether the setting of a clinical trial is required to yield the benefits seen in the
Video+ condition. Simply showing videos without the accoutrements of the trial, including
personal attention, payment, time spent in an attractive and congenial setting, and other
intangible factors may not yield the same benefits.
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Neither intervention was related to significant changes in immune health (CD4 count) or
reductions in VL. There are several potential explanations for this discrepancy. Little
methodological evidence is available regarding the specific level or duration of adherence
improvements required to improve VL at specific follow-up time points (Gross et al., 2008).
The relationship between adherence level and VL and the “lag time” required to observe
biological changes are likely highly confounded by baseline adherence and VL.
Additionally, while adherence and VL were significantly inversely related at baseline,
adherence and logVL were inversely related, but the relationship was not significant. This
may be in part because the relationship between VL and logVL is imperfectly but
significantly correlated (r =.66; p<.0001), as expected due to the nature of the log
transformation. Therefore, while it is appropriate to examine logVL as the outcome, the
truncation of the overall range of values and variance makes it more difficult to observe
change. It also is possible that while adherence improved across time, it was insufficient in
level or duration to reliably improve these biomarkers. It is also possible that the absolute
level of adherence obtained was insufficient to overcome the high VLs and active HIV
disease experienced by most participants. This is a limitation of our interventions, because
ultimately, adherence interventions must translate improvements in biomarkers. Lastly, we
used a self-report measure of adherence. Self-report can result in increased estimates of
adherence compared to electronic monitoring, but TLFB methods improve self-report over
simpler quantity-frequency measures in the area of alcohol use, and have been useful in
other studies of adherence among drug users and drinkers (Parsons et al., 2007; Arnsten et
al., 2001; Ingersoll, 2004). While it is possible that self-reported levels of adherence in this
study are inflated, there was variability in reported adherence, reducing concern that there
was a universal bias toward social desirability. However, it is possible that while adherence
appeared to improve significantly in both conditions, the absolute level of improvement may
not be accurate.

We required poor adherence for study entry, and this was a challenge for our study. While
this may have reduced the risk of ceiling effects, the cost was in feasibility. Recruitment was
slow and it required an extended period of time to recruit participants given that the settings
were a medium sized city and a small city, neither of which has a large population of HIV+
cocaine users. Additionally, we found that some referral sources “prescreened” their
patients, assuming they did not use crack cocaine. Thus, in retrospect, we might have
disguised the specific type of drug user being sought; these tactics might have improved our
flow of referrals.

4.3. Strengths
Our study had several strengths. The sample included a good proportion of women, African-
Americans, and heterosexual participants compared to most other adherence studies. The
design was a longitudinal RCT with blinded assessments occurring up to 6 months after
randomization. Other strengths included participants’ perceptions that both interventions
were credible and satisfying. Lastly, the study retained the majority of study participants
despite the challenges they presented.

4.4. Summary and Future Directions
Both the MI+ and Video+ interventions were efficacious at improving adherence and crack
cocaine use at post-treatment and they maintained their efficacy 3 months later. This means
that this study has developed 2 useful interventions targeting 2 behaviors with better
durability than others tested so far. The Video+ intervention should be tested further among
underserved sub-populations of drug users taking HAART. The MI+ intervention may also
merit further testing among nonadherent patients who have drug use disorders other than
cocaine abuse or dependence. In addition, future investigations could provide valuable
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information by identifying factors that may moderate the impact of treatment on outcome,
including baseline severity of drug use and psychiatric disorders and readiness for change.

In the present report, we provided evidence of treatment fidelity based on therapist
checklists. Future studies should endeavor to explicate the relationship between treatment
processes and outcomes. Currently, our team is objectively coding taped visits for future
process-outcomes analyses that will include measures of interpersonal characteristics
completed by therapists and participants.

The finding that the Video+ intervention resulted in significant, sustained behavior change is
surprising, and has implications for future intervention research. While we employed
therapists with master’s and doctoral degrees as study therapists, it may be possible to utilize
less highly trained staff or even peers to deliver the Video+ intervention, and this is a fruitful
area for further investigation. Compared to the MI+ intervention, the Video+ intervention
requires fewer resources for implementation and can potentially be made portable to allow
patients to view video content at the time and place of their choosing. While recently a few
others have found similar results, most adherence and drug use treatment studies have not
included video as an active intervention. As a field, we may be overlooking the promise of
video-based interventions based on older findings that video-delivered information alone
was not enough to achieve behavior change. Future dual-focused adherence and substance
use intervention studies could include cost-effectiveness analyses (Gold et al., 1996; Goldie
et al., 2003; Tate et al., 2009). Future studies should investigate how, when, and where best
to deliver video-based interventions to address HAART adherence and drug use problems
that undermine adherence.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Study Flow Diagram
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Figure 2.
Mean differences between conditions across time for adherence, ASI Drug Composite
Scores, days using cocaine, and logVL
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Table 2

Intervention Components by Treatment Session1

MI+: Used a collaborative, evocative style to acknowledge autonomy and provide
support while completing the following:

Video+: Used a friendly, matter-of-fact style
to provide information while completing the
following

Session One Activities

• Build rapport and induce role.

• Provide overview of MI+

• Discuss reactions to baseline assessment

• Elicit views of current adherence and substance use

• Importance, confidence & readiness ruler for at least one behavior

• Provide “top 3” feedback items verbally

• Review urine screen results from baseline

• Explain self-monitoring process and orient to daily journal

• Review a checklist of what to do between now and the next session

• Summarize session

• Provide pill box

• Build rapport and induce role

• Provide overview of Video+.

• View video: Positively: Adults
Coping with HIV (DeGerome 2001)
(30)

• Ask debriefing stem questions

Session Two Activities

• Discuss reactions to/thoughts about previous counseling session and/or feedback
handouts

• Review daily journal and self-monitoring process

• Review urine screen results

• Discuss HIV diagnosis and related issues

• Discuss social support

• Provide feedback packet to take home and review

• Review a checklist of what to do between now and the next session

• Summarize session

• View video: Taking Control:
Adherence and HIV Medication
(Northwest AIDS Education and
Training Center 1998) (30)

• Ask debriefing stem questions

Session Three Activities

• Discuss reactions to/thoughts about previous counseling session and/or feedback
handouts

• Review daily journal and self-monitoring process

• Review urine screen results

• Discuss ambivalence

• Complete decisional balance exercise

• Create initial goal discussion

• Discuss referrals.

• Discuss feedback

• Review a checklist of what to do between now and the next session

• Summarize session

• View video: High Impact:
Substance Abuse and HIV Care
(University of Washington 2000)
(30)

• Ask debriefing stem questions

Session Four Activities

• Discuss reactions to/thoughts about previous counseling session and/or feedback
handouts

• Review daily journal and self-monitoring process

• View video: Now That You Know:
Living Healthy Living Healthy With
HIV- Nutrition, Exercise, Safer Sex,
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MI+: Used a collaborative, evocative style to acknowledge autonomy and provide
support while completing the following:

Video+: Used a friendly, matter-of-fact style
to provide information while completing the
following

• Review urine screen results

• Elicit participant’s summary of his/her own decisions about change, the steps to
be undertaken, and his/her current motivational state

• Scale importance, confidence and readiness using rulers

• Introduce and discuss temptation and confidence graphs

• Discuss participant’s self-efficacy

• Review/revise/create goal statements

• Review a checklist of what to do between now and the next session

• Summarize session

Spirituality, and Coping with Stress
(Kaiser Permanente 1990)

• Ask debriefing stem questions

Session Five Activities

• Discuss reactions to/thoughts about previous counseling session and/or feedback
handouts

• Review daily journal and self-monitoring process

• Review urine screen results

• Introduce skill-building or problem-solving discussion by reviewing list or
statements participant has made in earlier sessions Elaborate on skills training,
problem-solving skills

• Review a checklist of what to do between now and the next session

• Summarize session

• View video: Now That You Know:
Living Healthy Living Healthy With
HIV- Substance Use, Safe Sex, and
Spirituality (Kaiser Permanente
1990)

• Ask debriefing stem questions

Session Six Activities

• Discuss reactions to/thoughts about previous counseling session

• Review daily journal and self-monitoring process

• Review urine screen results

• Recap the previous sessions.

• Review goals and change plans

• Elicit a summary of the 6 sessions and assist in completing the “What I got out
of the CART Project” form

• Discuss plans for referral if necessary

• Present certificate of completion and discuss participant’s knowledge,
motivation, and behavioral skills

• View video: Portrait of Addiction
(Levin et al. 1998)

• Ask debriefing stem questions

1
An expanded version of this table containing more detail on intervention components including video stem questions is available in online

supplementary material.
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