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Abstract
Objective—To evaluate cognitive behavioral therapy to enhance medication adherence and reduce
depression (CBT-AD) in individuals with HIV.

Design—A two arm, randomized, controlled, cross-over trial comparing CBT-AD, to enhanced
treatment as usual only (ETAU). ETAU, which both groups received, included a single-session
intervention for adherence and a letter to the patient’s provider documenting her or his continued
depression. The intervention group also received 10 to 12 sessions of CBT-AD.

Main Outcome Measures—Adherence to antiretroviral therapy as assessed by Medication Event
Monitoring Systems (MEMs) and depression as assessed by blinded structured evaluation.

Results—At the acute outcome assessment (3-months), those who received CBT-AD evidenced
significantly greater improvements in medication adherence and depression relative to the
comparison group. Those who were originally assigned to the comparison group who chose to cross
over to CBT-AD showed similar improvements in both depression and adherence outcomes.
Treatment gains for those in the intervention group were generally maintained at 6 and 12-month
follow-up assessments. By the end of the follow-up period, those originally assigned CBT-AD
demonstrated improvements in plasma HIV RNA concentrations, though these differences did not
emerge before the cross-over, and hence there were not between-group differences.

Conclusions—CBT-AD is a potentially efficacious approach for individuals with HIV struggling
with depression and adherence. Replication and extension in larger efficacy trials are needed.
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INTRODUCTION
Depressed mood is a distressing, interfering, and clinically significant problem frequent among
individuals with medical illnesses (e.g., Frasure-Smith, Lesperance & Talajic, 1995; Januzzi,
Stern, Pasternak & DeSantis, 2000; Pirl & Roth, 1999; Silverstone, 1990 Spiegel & Giese-
Davis, 2003) and particularly for HIV-infected patients (e.g., Atkinson & Grant, 1994; Dew
et al., 1997; Lyketsos, Hanson, Fishman, McHugh, & Treisman, 1994; Maldonado, Santiago,
& Pacheco, 1998; Perkins, Stern & Golden, 1994; Rabkin, 1996; Thompson, Silverman,
Dzeng, & Treisman, 2006). The prevalence of depressive mood disorders in people with HIV
has been documented as high as 37% in some cohorts (Asch et al 2003; Atkinson & Grant,
1994; Bing et al., 2007; Dew et al., 1997). Depressed mood places people living with HIV at
serious disadvantage through its associations with poorer disease course and health risk
behaviors. Depressed symptoms in patients living with HIV have been related to more rapid
decline in CD4 cells and faster HIV viral load increase (Ironson et al, 2005; Burack et al
1993), progression to AIDS (Page-Shafer, Delorenze, Satariano & Winkelstein, 1996;
Leserman et al 1999, 2002,) and mortality (Mayne, Vittinghoff, Chesney, Barrett & Coates,
1996, Patterson et al, 1996, Ickovics et al 2001). Similarly, depressed mood has been related
to higher levels of substance use (Dixit & Crum, 2000; Kalichman, Kelly & Rompa, 1997),
more risky sexual behavior (Lehman et al., 1998; Kennedy et al., 1993), and poorer adherence
to anti-HIV medication.

The relationship between depressed mood and poor adherence is well documented across
various medical conditions (see DiMatteo, Lepper & Groghan, 2000; Dunbar-Jacob, Burke &
Puczynski, 1995) including HIV (Catz, Kelly, Bogart, Benotsch & McAuliffe, 2000; Gordillo,
del Amo, Soriano, Gonzalez-Lahoz, 1999; Holzemer et al., 1999; Paterson et al., 2000; Safren
et al., 2001; Singh et al., 1996). In one of our previous intervention trials (Safren et al., 2001)
that used a single session adherence counseling intervention (Safren et al., 1999), we found
that baseline symptoms of depression were negatively associated with baseline adherence over
and above additional psychosocial predictors - social support, adherence self-efficacy, and
punishment beliefs about HIV.

In HIV, high levels of adherence to antiretroviral therapy for HIV are necessary to maximize
treatment outcomes. Although the relationship between adherence and medication resistance
in HIV is complex (see Bansgberg et al., 2000, Bangsberg, Weiser, Guzman & Riley, 2005),
less than optimal adherence can contribute to the development of medication resistance, and
several studies have established through self-report, pill count, or electronic pill-cap assessment
that poor adherence is associated with worse medical outcomes as measured by viral load or
CD4 cell count (e.g., Bangsberg et al., 2000; Catz et al., 2000; Gifford et al., 2000; Montaner
et al., 1998; Hecht, Colfax, Swanson & Chesney, 1998; Paterson et al., 2000; Stansell et al.,
2001). Although attaining a 95% medication adherence may be optimal, particularly with some
regimens (Paterson et al., 2000), in patients with less than perfect adherence, improvements of
even 10% in adherence may lead to enhanced biological outcomes (Bangsberg et al., 2001;
Liu et al., 2006).

Given the association of depression to poor self-care across medical illnesses including HIV,
the purpose of the present program of research has been to develop and test cognitive behavioral
therapy for adherence and depression (CBT-AD) as applied to HIV medication adherence.
CBT-AD integrates our previously tested approach to increasing adherence (Safren et al.,
1999) with cognitive behavioral interventions for depression relevant to individuals with a
medical condition. Although one research program that we know of has examined adding
adherence counseling into an intervention for stress management (e.g. Antoni et al., 2006;
Carrico et al., 2006) we are unaware of any study of a psychosocial intervention that has sought
to specifically integrate the treatment of diagnosed clinical depression with adherence skills
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enhancement in any medical illness (see Olatunji et al., 2006 for a review of treatment studies
of depression in HIV).

Prior to the present study, we completed a small, successful open-phase pilot trial of the
approach with 5 HIV-infected gay men (Safren et al., 2004). However, as with any open trial,
confounds due to time, maturation, and other variables limit the results. Hence, the current
study is an initial randomized controlled trial of CBT-AD in individuals with HIV and
depression. Following a staged approach to treatment development and testing (Rounsaville,
Carroll, & Onken, 2001), the primary emphasis was on the acute (post-treatment) outcome
comparison between the intervention and comparison condition. Other goals of the study
included further feasibility and acceptability testing, an examination of the degree to which
participants who crossed-over from the comparison group to CBT-AD made similar
improvements, and an examination of whether improvements in those who completed CBT-
AD were maintained. Accordingly, we hypothesized that the CBT-AD condition would have
better adherence and improved depression compared to the ETAU condition at post-treatment,
that those who cross over from ETAU to CBT-AD would make similar gains, and that gains
would be maintained at follow-ups.

METHODS
Study Design

Forty-five men and women with HIV and depression were randomly assigned, in blocks of
two by the study coordinator, stratified by sex, depression severity, and viral load (suppressed
versus not) to one of two conditions. Enrollment occurred between June 2002 and November
2004. The last follow up occurred in February of 2006. The comparison condition was an
enhanced treatment as usual condition, and included a single session intervention for HIV
medication adherence, called “Life-Steps” (Safren et al., 1999). It also included monitoring of
adherence, and a letter to one’s provider documenting his or her depression or other psychiatric
disorders. The experimental condition included all of the components of the comparison
condition plus 10 to 12 sessions of cognitive behavioral therapy for adherence and depression
(CBT-AD) in HIV, following a modular approach to treatment. Those who were assigned to
the comparison condition were invited to “cross over” into the CBT-AD condition at the post-
treatment assessment if they still met study entry criteria.

After an initial evaluation to determine study eligibility, and two-week monitoring period to
collect pre-intervention adherence data, there were four major study assessment visits: baseline
(T1, time 1), acute outcome (T2, time 2), 3-month post-intervention follow-up (T3, time 3;
approximately 6 months after baseline), and 9-month follow up (T4, time 4; approximately 12
months after baseline). The major assessments consisted of an assessment of HIV medication
adherence as assessed with an electronic pill cap (MEMS), depression as assessed by an
independent assessor who was blind to study condition and by self-report, as well as the
determination of HIV plasma RNA concentration as drawn for the study or as abstracted from
participants’ medical records if one was done in the past month.

The following inclusion/exclusion criteria were employed. Included were those who were
diagnosed with a depressive mood disorder. This included 37 individuals with major depressive
disorder, 1 with dysthymia, and 7 with stable bipolar disorder with the most recent episode
being depressed (4 Bipolar II and 3 Bipolar II). Having residual symptoms of depression was
defined as having a Clinical Global Impression Score (CGI; NIMH 1985) of 2 (“Minimally
ill” = depressive symptoms, but able to function in all areas). Individuals also needed to be
diagnosed with HIV, and on antiretroviral therapy for 4 months. Excluded were those with
another psychiatric disorder (i.e. psychotic) that would interfere with study participation or
consent, active substance abuse or dependence (those who had been in recovery for at least
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three months were not excluded), other inability to consent, or current or history of structured
CBT for depression. Randomization happened after the independent assessment and
confirmation of meeting all eligibility criteria.

Setting and recruitment
The study took place at Fenway Community Health, the largest provider of outpatient HIV
care in New England. Recruitment occurred at both Fenway Community Health and selected
Harvard Medical School hospitals through the affiliation of the Harvard Center for AIDS
Research (CFAR). At Fenway Community Health and at Massachusetts General Hospital, a
research assistant or research nurse met with potentially interested individuals when they came
in for routine HIV care visits. Recruitment also involved community outreach and advertising,
including outreach to local HIV service agencies and community health centers.

Description of CBT-AD and Enhanced Treatment as Usual
The treatment approach, cognitive behavioral therapy for HIV medication adherence and
depression (CBT-AD), was based on traditional CBT approaches to the treatment of depression
combined with intervention techniques most applicable to persons with chronic illness in
general (see Thomason, Bachanas, & Campos, 1996; Nezu, Nezu, Friedman, Faddis, & Houts,
1998; Nezu, Nezu, Friedman, Houts, & Faddis, 1997), and prior clinical experience caring for
HIV-infected individuals. A more detailed description of the intervention as employed in this
current study can be found elsewhere (Safren, Gonzalez & Soroudi, 2007a; 2007b). Sessions
were approximately 50 minutes long. In the present study, therapists were 2 clinical
psychologists, a psychology intern, a post-doctoral fellow in psychology, and pre-doctoral
graduate student in psychology. All had some prior experience with CBT, and all except the
first author were under the supervision of the first author through weekly group meetings. This
supervision involved review and feedback from audio-taped sessions as well as verbal review
between therapists.

CBT-AD begins with a single-session intervention on HIV medication adherence (Safren et
al., 1999), which involves eleven informational, problem-solving, and cognitive behavioral
steps (e.g., education about adherence, scheduling, cue control strategies including the use of
a watch alarm, adaptive thoughts about adherence, cues, provider communication). In each
step, participants and the clinician define the problem, generate alternative solutions, make
decisions about the solutions, and develop a plan for implementing them. Participants also
receive adherence tools such as assistance with a schedule and a cue-dosing watch that can
sound two alarms per day.

The remaining 11 sessions continued to address strategies for and barriers to medication
adherence, with a review of electronic pill-cap (MEMS) data on adherence at the beginning of
each session, and discussion of progress or difficulties with adherence. At each session, patients
also completed the Beck Depression Inventory (Beck, Ward, Mendelson, Mock, & Erbaugh,
1961) and proceeded with the completion of specific modules of treatment. Although the
treatment manual provided guidance for the number of sessions for each module, flexibility in
the number of sessions devoted to any module was allowed to address the complexity and
variability of issues facing patients with HIV and depression. Module 1 first provided
psychoeducation about HIV and depression, and then transitioned to motivational interviewing
exercises (e.g. pros and cons of changing to improve one’s depression and adherence) designed
to set the stage for behavioral change interventions to follow. Module 2 provided behavioral
activation interventions across one session, and was designed to increase regularly occurring
activities that involve pleasure and mastery. Module 3 provided cognitive restructuring
interventions across 3 sessions following procedures outlined by Beck (1987), with attention
specifically to negative automatic thoughts that relate to HIV medication adherence. Module
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4 provided problem solving interventions across 3 sessions, and followed guidelines by
D’Zurilla (1986) and Nezu et al. (1997) to help patients engage in a process that results in the
selection of an action plan, and break this plan into manageable steps. Module 5 provided
progressive muscle relaxation training/and diaphragmatic breathing skills across 1 session. A
description of our updated approach is available (Safren, Gonzalez & Soroudi, 2007a;
2007b.).

Overview of assessment measures and assessment procedures
Four strategies were followed for the assessment of primary outcomes: 1) assessment of HIV
medication adherence using MEMs (Medication Event Monitoring, AARDEX Inc) cap
technology, 2) evaluation of depression using an independent assessor blind to treatment
assignment, 3) self-report on a battery of measures, and 4) an HIV plasma RNA test. As was
done in past studies, we included a two-week monitoring period of adherence, using MEMs
cap data, as part of the baseline evaluation (Safren, Hendriksen, DeSousa, Boswell & Mayer,
2003.) in order to have a comparison point for pre-post analyses.

Clinician administered assessments
Enrollment visit—The initial evaluation for study entry criteria included a diagnostic
evaluation of DSM-IV diagnoses using the Structured Clinical Interview for DSM-IV (SCID-
IV; First, Spitzer, Gibbon, & Williams, 1995). The SCID-IV is the most widely used diagnostic
instrument to reliably determine Axis I disorders in clinical populations (First et al. 1995). This
evaluation was completed by one of the study therapists (before randomization), and all new
cases were reviewed for review and diagnostic consensus by the study team in a weekly group
supervision meeting. Before conducting the SCID-IV on one’s own, the study therapists had
standard training in the approach, involving matching on audio-recorded interviews, and
observing interviews by an already “certified” interviewer, and conducting interviews under
observation.

Independent Assessments—An independent assessor, who remained blind to study
condition and was not the therapist, conducted the clinician-administered outcome
assessments. The independent assessment visits included administration of: 1) the Structured
Version (Williams, 1988) of the Hamilton Depression Scale (HAM-D; Hamilton, 1959), 2) a
rating of global distress and impairment for depression using the Clinical Global Impression
(CGI; National Institute of Mental Health [NIMH], 1985) for severity (1 = not ill, to 7 =
extremely ill), and 3) The Global Assessment of Functioning (GAF; APA, 1994) which
accounted for overall impairment accounting for all DSM-IV axes and disorders. The HAM-
D and CGI scores were regularly reviewed through audiotape supervision with another assessor
who was also blind to treatment assignment, and consensus scores were assigned. A CGI score
of 3 or above indicated that the patient met full criteria for depression, and a score of 2 indicated
subsyndromal symptoms. Training in the administration of the Hamilton and CGI occurred
through didactics and matching to videotaped example interviews. The independent assessor
also had ongoing supervision and review of audio-taped assessments with an expert in these
measures who also remained blind to treatment assignment.

Participant measures
Adherence assessment—We used an electronic pill-cap (Medication Event Monitoring
System; MEMS; AARDEX inc.), recording the date and time of each instance of bottle
opening, to monitor the antiretroviral medication that was “most difficult to remember or most
difficult to take.” If participants reported that his or her medications were equally difficult to
remember or take, the participants used the cap for the pill that they took most frequently. To
account for doses that participants may have taken without opening the pill cap (e.g., took out
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afternoon doses when they opened it in the morning), we counted a dose as taken if participants
could recall specific instances when they took their medications but did not use the pill cap.
This procedure is consistent with recent studies comparing multiple measures of adherence
with HIV outcomes, and recommending use of composite adherence scores (e.g., Liu et al.,
2001, 2006; Llabre et al., in press). Medication adherence scores were calculated by dividing
the number of doses taken by the number of prescribed doses. A dose was considered missed
if it was not taken or if it was taken more than two hours before or after the designated time.
The designated time was established with the research assistant and the patient at the baseline
visit, but could be modified as part of formal interventions. At each assessment point, two week
monitoring periods were used for adherence outcomes. Hence, we asked participants to monitor
their medications for two weeks between the initial diagnosis/enrollment and the independent
assessment in order to establish a baseline for medication adherence. This also allowed us to
retrieve viral load results if they were needed between enrollment and randomization. Those
who had a suppressed viral load had higher two-week MEMs adherence than those with
detectable viral loads at baseline, and this association approached significance (t(40) = 1.95,
p = .06).

Self report assessment of depression—Participants completed the self-reported
Depression Inventory (BDI; Beck et al., 1961) during the major study assessments, as well as
during each of weekly therapy sessions. The BDI has a strong history of psychometric
reliability and validity and is widely used in psychiatric research.

Plasma HIV RNA determinations
At the major study assessment visits, participants who did not have an HIV plasma RNA test
conducted in the previous month were asked to provide blood for viral load testing. For those
who had a recent viral load examination, clinic chart extraction was used. We chose viral load
over CD4 for analysis because we believed it would be the most proximal biological endpoint.
This is because there is a lag between improved adherence to improved viral load, and then
another lag between improved adherence to improved CD4.

Statistical Analyses
Forty-five participants were randomized to two conditions (experimental and comparison) and
were assessed at baseline (T1) and three follow-up assessments (3 months (T2), 6 months (T3)
and 12 months (T4) post baseline). At T2 participants in the comparison condition who
continued to meet inclusion criteria were invited to cross over to the experimental condition
(n = 13). For the main analyses, acute treatment effects, we compared outcome scores at T2
across the two conditions (N=45 randomized/intent to treat; N = 42 completers) covarying for
baseline (T1) scores using ANCOVA. To complement traditional significance testing, for the
acute outcome analyses, we computed between-group effect sizes (d
=Mean change CBT-AD group -Mean change comparison-group / SD pooled of the change scores) for the
continuous outcome measures, and used the table provided by Glass, McGaw, and Smith
(1981) for computation of categorical outcomes. We also examined whether those who elected
to cross over to CBT-AD from the comparison condition made similar gains by conducting
within subjects t-tests for T2 (before CBT-AD for this condition) to T3 (post-CBT-AD for this
condition) scores.

To examine maintenance of gains for those who received CBT-AD initially, we used within-
subjects repeated measures analyses of variance, with a priori comparisons examining
differences across the four time points. The hypothesis was that baseline scores (T1) would
differ from acute outcome (T2) and follow-up (T3 and T4) scores, but that acute outcome (T2)
and follow-up scores (T3 and T4) would not differ. There was not a large enough sample to
statistically examine follow up in those who crossed over.
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For acute outcome analyses, both intent-to-treat (last observation carried forward) and
completer analyses (using data only from those who arrived at the follow-up assessment) were
conducted. For follow-up analyses, only completer analyses were conducted. This was
considered a more conservative approach because intent-to-treat analyses could artificially bias
the analyses toward maintenance of gains.

Log transformed viral load data were analyzed following a similar approach. Additionally,
because of the potential lag between improved adherence and viral load changes, which did
not correspond with the acute outcome assessment where individuals could cross-over, we
conducted exploratory analyses of viral load data from baseline to the 6 and 12 month outcome
assessments in patients who received CBT-AD.

RESULTS
Participant Characteristics

A diagram of participant flow is depicted in Figure 1. Over 300 in-person or telephone initial
screens were conducted to attain 98 baseline, in-person, full screening evaluations. Of these,
45 participants were randomized. The following are the reasons for non-randomization of the
remaining 53: 10 did not complete the full baseline evaluation (e.g., decided not to participate
during the evaluation), 5 were lost to follow-up before randomization (randomization occurred
after the second visit), and 38 did not meet inclusion criteria. The most frequent reasons for
ineligibility were current active substance abuse or dependence (n=16, 42%), absence of a lack
of a diagnosis of a depressive disorder (n=13, 34%), or a depressive disorder not being the
primary psychiatric diagnosis (n = 6, 16%). For the acute outcome assessment, we had a 93%
(42 of 45) retention rate, and for the 12 month follow up, we had an 80% (36 of 45) retention
rate.

Of the 45 participants randomized, 51% (n=23) were white and not Hispanic or Latino, 31%
(n=14) were African-American, 18% Latino or Hispanic (n=8), 7% (n=3) Native American
(percentages do not add to 100 because of overlap and some people reporting more than one
race or ethnic group). Race and ethnicity did not differ by study arm. Regarding psychiatric
comorbidity, sixty-four percent (n= 29) had at least one additional current DSM-IV diagnosis,
and 18 (29%) had two additional current DSM-IV diagnoses. The most common were PTSD
(n=14, 31%), panic disorder (n=12, 27%), and social anxiety disorder (n=10, 22%). The mean
viral load log for the sample was 1.99 (sd = 1.98), and this did not differ across the two
conditions at study entry. The number of participants with an undetectable viral load also did
not vary between the groups at study entry. Of those randomized, 37 of the 38 of the male
participants self-identified as being gay or bisexual, and of the women, 2 of the 7 self-identified
as being gay or bisexual. At baseline, 20 (44%) participants had an undetectable viral load.

Acute outcome analyses – adherence and depression
For those randomized to CBT or who crossed over, the median and modal number of sessions
was 12. The mean, however, was 10.42 (SD 2.81), which was influenced by the three
participants who discontinued early did so after the first CBT session. The primary adherence
outcome variable was percentage of doses taken within a two-hour window over the previous
two weeks as indicated by MEMs (with corrections of pocketed doses as described above).
The depression outcomes were overall clinical global impression (severity) scores as assessed
by the CGI-S and rated by the independent assessor, as well as HAM-D and BDI scores.

Acute adherence outcome
Table 1 depicts means and standard deviations for the acute adherence outcomes. In the intent
to treat analyses, those in the CBT-AD condition exhibited better adherence post-treatment
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than those in the comparison condition when controlling for baseline scores (F(1,42) = 21.94,
p < .0001). The controlled effect size for the difference in the change scores between the two
conditions was d = 1.0, which exceeded Cohen’s (1992) designation of large (.80). The
completer analysis yielded a similar result (F(1,35) = 16.53, p<.0001), with the controlled,
between group effect size for the difference in the change scores being d = 1.1. Four participants
in the comparison condition did not have any valid pill cap data (i.e., did not use it or could no
longer find it) at the acute outcome assessment and are not included in the completer analyses.

We examined two categorical outcomes: adherence at post-treatment greater than 90% and
adherence at post-treatment greater than 95%. At the acute outcome in the intent-to-treat
analysis, 57% of those assigned to CBT-AD evidence 90% adherence or greater compared to
18% of those in the comparison group (p = .013; d = .97). Using the 95% designation in the
intent-to-treat analysis, 44% of those assigned CBT-AD evidenced 95% adherence or greater,
compared to 14% of those in the comparison (p = .047, d = .91). At baseline, there were no
significant differences between the groups on these adherence measures. At the acute outcome
in the completer analysis, 61% of those assigned CBT-AD achieved 90% adherence or greater
compared to 24% of those in the comparison group (p = .025, d = .67). Using the 95%
designation in the completer analysis, 48% of those assigned CBT-AD achieved adherence or
greater, compared to 14% of those in the comparison (p = .086, d = .91).

Acute Depression Outcomes
Table 1 also depicts means and standard deviations for acute depression outcomes. In the intent-
to-treat analyses, across all three indicators of severity of depressed mood, the CBT-AD group
exhibited decreased ratings compared to the comparison group1. This was for the independent-
assessor rated Clinical Global Impression (F(1,42) = 9.68, p < .01), the independent-assessor
rated Hamilton Depression Rating Scale (F(1,42) = 6.32, p < .02), and the self-reported Beck
Depression Inventory (F(1,42) = 9.78, p < .01). For all three outcome variables, the controlled
effect size calculations for between group differences in change scores were in the large
(Cohen, 1992) range (ds = .91, .82, and .81 respectively).

The completer analyses generated a similar pattern of results for the independent-assessor rated
Clinical Global Impression (F(1,39) = 10.19, p < .01), the independent-assessor rated Hamilton
Depression Rating Scale (F(1,39) = 6.94, p < .02), and the self-reported Beck Depression
Inventory (F(1,39) = 15.52, p < .001). Between group effect sizes for change scores for
completer analyses for these variables also exceeded the large range (Cohen, 1992) (d = 1.0, .
89, and .93 respectively).

Cross-over analyses
Thirteen individuals in the comparison condition still met initial inclusion criteria at the T2
assessment and chose to cross over to CBT-AD. Two individuals in this condition died before
the T3 assessment. Table 2 depicts mean and standard deviation scores for the outcome
variables for the cross over analyses. As compared to T2 levels, participants achieved
significant additional adherence gains after crossing over to CBT-AD in both the intent-to-
treat (t(12) = −4.186, p < .002) and completer (t(9) = −2.914, p< .02) analyses. Similar benefits
were evident for the treatment of depression in both the intent-to-treat (CGI, t(12)=4.788, p < .
0001; HAM-D, t(12) = 4.802, p < .0001; BDI, t(12) = 2.815, p < .02) and completer (CGI, t
(10)=5.882, p < .0001; HAM-D, t(10) = 5.908, p < .0001; BDI, t(10) = 3.357, p < .01) analyses.
The magnitude of gains was such that patients crossing over to CBT-AD achieved similar

1We thank the anonymous reviewers for their comments. One was to rerun the BDI analyses using just the cognitive-affective subscale.
When we did this, the pattern of results were the same. We also did this for the Hamilton, and again, the pattern of results were the same.
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outcomes to those who originally received CBT-AD - all effect sizes exceeded the large range
(>.8 except BDI completer was .75)

Maintenance of change for individuals originally assigned to CBT-AD – adherence and
depression

To examine maintenance of adherence gains, we examined the group that was originally
assigned CBT-AD. Means and standard deviations for adherence and depression scores for
those originally assigned CBT-AD are presented in Table 3.

For adherence (MEMs scores), a repeated measures ANOVA across completers in the four
time points (baseline, acute, 6 month, 12 month) yielded significance (F(3,33) = 8.467, p < .
0001). Mean comparisons (using available data at the respective time points) were consistent
with the hypothesized pattern of results: baseline adherence scores were significantly lower
than acute outcome scores (t(20) = −5.010, p < .0001), time 3 scores (t(15) = −4.507, p < .
0001), and time 4 scores (t(14) = −3.092, p < .01). As hypothesized, acute outcome scores did
not differ from 6 or 12-month follow-up scores, and 6 month and 12 month follow-up scores
did not differ from each other.

For depression, repeated measures ANOVAs across the four time points (baseline, acute, 6
month, 12 month) for completers yielded significant improvements over time for all indicators
(CGI; F(3,51) = 8.115, p < .0001) (HAM-D; F(3,51) = 8.115, p < .0001) (BDI; F(3,45) = 17.053,
p < .0001). Follow-up comparisons (using available data) were consistent with the
hypothesized pattern of results. Baseline scores were significantly higher than outcome scores
immediately after treatment (CGI; t(20) = 4.500, p < .0001) (HAMD; t(20) = 4.886, p < .0001)
(BDI; t(20) = 5.978, p < .0001), at the time 3 assessment (CGI; t(19) = 4.04, p < .01) (HAMD;
t(19) = 4.059, p < .01) (BDI; t(18) = 5.458, p < .0001), and at the time 4 assessment (CGl; t
(18) = 3.13, p < .01) (HAMD; t(18) = 3.445, p < .01) (BDI; t(17) = 4.210, p < .005). Generally,
outcome scores immediately after treatment did not significantly differ from follow-up scores
at time 3 or time 4, and time 3 and time 4 scores did not differ from each other for any of the
depression variables. The one exception is that for the BDI, time 4 scores were marginally
higher than time 3 scores (t(15) = −2.051, p = .058).

Plasma HIV RNA
The analysis of treatment effects on viral load change was complicated by the study design.
Specifically, there was not sufficient time for the intervention to impact viral load at the T2
post treatment assessment when comparing the two conditions, and these effects were not
significant for both the completer analysis and intent to treat analysis (all ps >.1). In addition,
because non-responders in the control condition were invited to cross over to the treatment
condition at T2, our ability to detect a treatment effect on viral load at follow-up assessments
T3–T5 was greatly reduced.

Paired t-tests revealed significant reductions in viral load log within the treatment group from
baseline to T3 (t (20) = 2.22, p <.05) and to T4 (t (20) = 2.15, p<.05) follow-up. The mean
reductions in log plasma HIV RNA were .85 and .86 respectively. These results were consistent
using intent to treat for T3 (t (22) = 2.20, p <.05) and T4 (t(22) = 2.14, p <.05). Here, the mean
reductions in log plasma HIV RNA were .78 for both. A similar pattern of results emerged
combining the CBT group with those control participants who crossed over such that completer
analysis identified a significant reduction in viral load log for the combined group from baseline
to 6 months post-CBT (t(31) = 2.07, p <.05). These results were consistent using intent to treat
analysis (t(33) = 2.06, p <.05). The mean reductions in log plasma HIV RNA were .60 and .
56 respectively.

Safren et al. Page 9

Health Psychol. Author manuscript; available in PMC 2010 January 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



DISCUSSION
Despite the convergence of studies demonstrating a high association of depression with medical
adherence (e.g., DiMatteo et al., 2000), to our knowledge this is the first randomized controlled
trial to integrate evidence-based psychosocial treatment for depression (CBT) with
interventions to increase HIV medication adherence in a medically ill population. We
conducted this research in a population in particular need - those with HIV and depression.
Our intervention was both feasible and, in this first trial, efficacious.

We found that this treatment led to significantly better outcomes in both adherence and
depression than an enhanced-care comparison group. Furthermore, individuals crossing over
to CBT-AD from the comparison group achieved similar gains. When starting ART, the
expected decline of patient viral load is usually 1 log after the first month, and those who are
adherent to their regimen typically achieve undetectable plasma HIV RNA levels following 6
months of therapy (Hammer et al, 2006). It is plausible that the absence of group differences
in HIV viral load at the acute study outcome is due to the brief treatment format and insufficient
elapsed time of the participants to reap the immunological benefit of treatment related gains
in adherence. However, significant reductions in viral loads were evident for patients who were
assigned the treatment by the six-month and 1-year follow-up assessments.

The average increase in adherence in the treatment group was 25.35 percentage points (going
from 62.26 to 87.61), which is clinically significant considering there are two studies
suggesting that even a 10% increase in adherence is associated with medically significant HIV
outcomes (Bangsberg et al., 2001; Liu et al., 2006). These results encourage further study and
application of CBT-AD, particularly given evidence that, controlling for antiretroviral
medications, in some clinics viral loads tend to increase rather than decrease over time (.014
viral load log units per month; Ironson et al., 2005). Future studies of this approach should
assess plasma HIV RNA, keep experimental groups distinct until sufficient time has elapsed
to be maximally sensitive to viral load changes, and, potentially, improvements in CD4.
Additionally, future studies with a larger sample sizes will be able to test a mediational model,
whereby improved depression leads to better benefit from an adherence intervention, which
leads to decreased viral load, and ultimately leads to increased CD4 counts.

Although the experimental group had significantly improved depression compared to the
control condition, with a large effect size, symptoms were still slightly elevated in both groups
at the endpoints. A strict definition of clinical significance would be a return to normal
functioning (Jacobson, Berns, & McGlinchey, 1999; Kendall, Marrs-Garcia, Nath, &
Sheldrick, 1999) which here, would be a CGI of, on average 1.0. This was likely not achieved
because the patient population was generally quite complex – with multiple comorbidities and
both medical and psychiatric symptoms. The average CGI at entry approached a 4, which
indicates exceeding full criteria for clinical depression, and of moderate severity. Each average
CGI at the follow-ups is under 3, indicating not meeting full criteria for depression, with an
average improvement of 1.23 in the ITT analyses and 1.46 in the completer analyses. Hence,
in terms of clinical significance to the patient, this reduction is meaningful.

Two important limitations of the present study are the sample size and the fact that it did not
control for differences in therapist contact between the treatment and comparison conditions.
The lack of an attention-matched control precludes the interpretation that the particular
components of this psychosocial approach to treating depression are better than others.
Markowitz et al (1998), for example, in depressed HIV-infected patients, found that CBT and
supportive psychotherapy were similar in their efficacy in reducing depression. Subsequent
studies may be conducted to account for the effects of nonspecific or supportive treatment
elements in understanding the contribution of CBT-AD interventions to clinical outcomes. One
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goal of the present program of research, however, was to determine if adherence counseling
alone is useful for those with individuals who are diagnosed both with depression and with
HIV, or whether one would need to optimize the treatment of depression in order to maximize
the gains that could be made from adherence counseling. Accordingly, our current study
utilized one method for optimizing the treatment of depression, and found that this approach
(CBT-AD) was associated with better outcomes than a single session of Life-Steps and a letter
to one’s provider. The large effect sizes for reductions in depression and increases in medication
adherence speak to the potential utility of this approach, and encourage efforts for replication
and extension of these promising findings with a larger sample size.

There are several other limitations of the present study, which highlight the need for replication
and extension with a larger sample. One issue inherent with conducting interventions that target
adherence concerns the fact that those who are not adherent to their medical intervention may
not be adherent to the requirements of a study. The current study had more people drop out or
have unused MEMs caps in the comparison group than the intervention group (though this
difference in missing data was not statistically significant). In some ways, this is a
methodological problem inherent in adherence intervention research. If the goal is to
demonstrate a better effect in the experimental intervention, the comparison group would do
worse with respect to adherence. If those who are non-adherent to HIV medications are less
likely to be adherent to study procedures, and the intervention helps with adherence, then it is
likely that those in the control group will not improve adherence, and remain worse at both
medication and study adherence. Future studies that examine alternative ways of following
and assessing individuals assigned to comparison group may be required (e.g., unannounced
pill counts – Bangsberg, Weiser, Guzman, & Riley, 2005). Although we allowed psychiatric
comorbidity, we did exclude those with active substance abuse. Given the high prevalence of
substance abuse in HIV (e.g. Bing et al., 2001; Dixit & Crum, 2000; Kalichman, Kelly &
Rompa, 1997), the potential overlap between depression and substance abuse, and the fact that
we screened out individuals with active substance abuse or dependence, further study of this
intervention approach in those with comorobid substance abuse is warranted.

Nonetheless, the present study adds to the literature a successful intervention for HIV
medication adherence, targeting a psychiatrically-comorbid sample: individuals with a clinical
diagnosis of depression. Although other approaches have utilized cognitive behavioral
techniques, particularly relaxation training, for stress management in HIV (CBSM; e.g. Antoni
et al., 2006; Carrico et al., 2006), the present approach is unique because it integrates adherence
training, a health promotion behavior, into each and every session of the intervention and also
targets the treatment of a clinical diagnosis of depression. Although relaxation training was a
component of the current approach, it typically was done in only one session, with the main
emphasis on treating depression and increasing adherence using cognitive and behavioral
approaches designed for medically-ill populations. Targeting both the treatment of a comorbid
psychiatric condition and increasing self-care behaviors, may make it possible to help
individuals with HIV and high levels of impairment maximize both medical and quality of life
outcomes.
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Figure 1.
Participant flow
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Table 1
Acute Adherence and Depression Outcomes

ITT Completer

Baseline T2 Baseline T2

 MEMS

ETAU 54.41 (30.94)a 54.00 (33.00)a 61.59 (29.15)b 61.06 (32.10)b

CBT-AD 62.26 (26.82)c 87.61 (14.27)c 61.38 (27.76)d 89.14 (13.58)d

 CGI

ETAU 3.77 (0.97)a 3.68 (1.04)a 3.76 (.995)d 3.67 (1.07)d

CBT-AD 3.96 (1.02)c 2.78 (1.17)c 4.00 (1.05)d 2.71 (1.19)d

 HAM-D

ETAU 18.05 (6.45)a 16.77 (5.77)a 18.05 (6.61)d 16.71 (5.91)d

CBT-AD 20.39 (7.09)c 13.30 (6.20)c 20.71 (7.35)d 12.95 (6.31)d

 BDI

ETAU 23.86 (8.89)a 19.54 (9.19)a 24.14 (9.01)d 19.61 (9.41)d

CBT-AD 23.65 (11.99)c 12.26 (10.55)c 22.86 (11.76)d 10.38 (8.23)d

a
Note. n = 22.

b
n = 17.

c
n = 23.

d
n = 21.

ETAU=enhanced treatment as usual; CBT-AD= cognitive behavioral therapy. ITT= intent to treat; Completer= participant completed all sessions and
assessments. MEMS= medication event monitoring systems; CGI= Clinical Global Impression Score; HAM-D= Hamilton Depression Scale; BDI= Beck
Depression Inventory.
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Table 2
Adherence and Depression Cross-Over Outcomes

ITT Completer

T2 T3 T2 T3

MEMS 54.85 (36.12)a 81.46 (16.32)a 64.20 (36.14)b 87.00 (13.14)b

CGI 3.85 (0.90)a 2.62 (1.12)a 3.73 (0.91)c 2.27 (0.79)c

HAM-D 17.92 (5.33)a 11.38 (6.49)a 17.55 (5.47)c 9.82 (5.46)c

BDI 21.38 (8.65)a 14.23 (9.51)a 19.82 (7.90)c 10.91 (5.07)c

a
Note. n = 13.

b
n = 10.

c
n = 11.

ETAU=enhanced treatment as usual; CBT-AD= cognitive behavioral therapy. . ITT= intent to treat; Completer= participant completed all sessions and
assessments. MEMS= medication event monitoring systems; CGI= Clinical Global Impression Score; HAM-D= Hamilton Depression Scale; BDI= Beck
Depression Inventory.
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Table 3
Maintenance of change: CBT-AD Condition Only

CBT-AD

T1 T2 T3 T4

MEMS 61.38 (27.76)a 89.14 (13.58)a 93.56 (8.88)c 84.60 (17.08)b

CGI 4.00 (1.05)a 2.71 (1.19)a 2.50 (1.28)f 2.79 (1.40)e

HAM D 20.71 (7.35)a 12.95 (6.39)a 11.85 (8.79)f 13.53 (8.58)e

BDI 22.86 (11.76)a 10.38 (8.23)a 10.21 (10.97)e 11.22 (8.99)d

a
Note. n = 21.

b
n = 15.

c
n = 16.

d
n = 18.

e
n = 19.

f
n = 20.

ETAU=enhanced treatment as usual; CBT-AD= cognitive behavioral therapy. MEMS= medication event monitoring systems; CGI= Clinical Global
Impression Score; HAM-D= Hamilton Depression Scale; BDI= Beck Depression Inventory.
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