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Abstract
We conducted a preliminary RCT among 40 HIV-positive Latinos of Mexican descent on the
U.S.-Mexico border who indicated imperfect adherence and depressive symptomatology.
Participants were randomly assigned to culturally adapted cognitive-behavioral therapy for
adherence and depression (CBT-AD) with an alarmed pillbox or usual care. Outcomes were
depressive symptoms (self-report and blind clinician ratings), adherence (self-report and electronic
pillbox), and biological markers. The intervention, delivered in English and Spanish, proved
feasible and acceptable. Generalized estimating equations in intent-to-treat analyses showed some
effects of “moderate” to “large” size, with maintenance over time. For example, intervention (vs.
control) participants demonstrated at post-intervention a greater drop in BDI scores (OR = - 3.64,
p = .05) and greater adherence according to the electronic pillbox (OR = 3.78, p = .03). Biological
markers indicated some relative improvement for CD4 count but not VL. The promising results
suggest a larger trial to determine efficacy is warranted.
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HIV disproportionately impacts Latinos in the U.S., who are more than twice as likely as
non-Hispanic Whites to be living with HIV [1]. Latinos, especially in the impoverished
U.S.-Mexico border region, have limited access to prevention and health care services, delay
entry into care, report sub-optimal adherence to HIV medications, and experience significant
untreated mental health problems [2-4]. Specifically, in a study of 81 monolingual Spanish
speakers in Los Angeles, area, only 32% of participants were consistently adherent, and the
most frequently cited barriers to adherence were feeling depressed or overwhelmed (21%) or
simply forgetting to take medication doses (19%)[5].

Despite a large and growing field of research aimed at developing and evaluating behavioral
interventions to promote ART adherence [6-8], we could locate only one published report of
such an intervention that worked with Latinos [9], which described a culturally adapted
program addressing health literacy and patient-provider communication with low-income,
low-literacy, Spanish-speaking Latinos. Thus, the present study focused on Latinos along
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the U.S.-Mexico border, with a dual approach to promoting adherence by treating depression
with a culturally adapted intervention and addressing forgetfulness with an electronic pillbox
reminder system.

Depression is an important potential target for any adherence intervention because of its
high prevalence among people living with HIV/AIDS (PLWHA) [10, 11], including those
on the U.S.-Mexico border [12], and its association with poor HIV adherence [13-16]. The
link between depression and non-adherence may be due to the symptoms of depression
themselves (e.g., sadness, poor concentration, psychomotor retardation, suicidal ideation) or
to the impairments in problem solving and coping that can be secondary to depression [17].
Depression can be successfully treated among HIV-positive individuals, particularly with
cognitive-behavioral therapy (CBT) [18-20], and its alleviation can lead to improved health
outcomes [14, 21-24].

We selected as a suitable intervention for our target population evidence-based Cognitive-
Behavioral Therapy for Adherence and Depression (CBT-AD) [25, 26], a CBT-based
approach to treating depression and non-adherence among persons with chronic illness. It
was originally based on traditional CBT approaches for the treatment of depression, clinical
experience with HIV-positive individuals, and intervention techniques most applicable to
persons with chronic illness in general [19, 27, 28]. It integrates adherence counseling
following the Life Steps program [29], a brief, evidenced-based [11] approach to improving
adherence to medical treatment and medications. In a two-arm preliminary RCT with 45
HIV-positive individuals diagnosed with mood disorders, Safren and colleagues [30] found
strong and sustained effects of the intervention on mood symptoms and adherence,
compared to an enhanced treatment-as-usual condition. As CBT-AD was originally
developed with a largely non-Latino, English-speaking sample on the East Coast of the U.S.,
we adapted it culturally and linguistically for a Latino population of Mexican descent.

Simultaneously learning adherence reminder strategies (see Life-Steps adherence counseling
below) while receiving treatment for depression may be particularly useful in combatting
non-adherence, as “simply forgetting” is the most frequently cited reason for missing doses,
reported by 34-52% of patients [31-33]. There is evidence that prospective memory, in
particular, may play a role in non-adherence [34]. One approach to treating non-adherence in
the face of depression is the use of electronic reminders to counteract forgetfulness [35, 36].
Specifically, in a study of 224 individuals attending an HIV primary care clinic in Seattle, a
reminder system of text messages sent to pagers was found to improve biological outcomes
of CD4 count and VL at post-intervention, an improvement that persisted through follow-up,
with greater participant engagement in the pager system associated with better outcomes
[37].

The present study examined the feasibility, acceptability, and potential efficacy of the
adapted CBT-AD intervention among Latinos of Mexican descent. Primary outcomes were
depressive symptoms and medication non-adherence, both assessed with self-report as well
as more objective measures. Secondary outcomes were biological markers of HIV disease
state -- viral load (VL) and CD4 cell counts. This preliminary RCT was undertaken to
ascertain approximate effect sizes rather than powered for statistical tests to determine
efficacy.

Method
Procedure

Data were collected in a two-stage process from 10/21/2009 – 8/31/2011 at a publicly-
funded community health clinic in El Paso, TX, on the U.S.-Mexico border. In the first

Simoni et al. Page 2

AIDS Behav. Author manuscript; available in PMC 2014 October 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



stage, flyers advertising a survey study were posted in the clinic, and referrals were
encouraged from clinic providers, staff, and the patients themselves. Study staff provided
information about the scope of the survey and, if interested, patients who were on
antiretroviral medications for at least 30 days and over 18 years of age were interviewed
immediately or given appointments to return. The 1-hour interviewer-administered survey
assessed adherence as well as other psychosocial and attitudinal variables (e.g., adherence
self-efficacy, substance use, sexual risk behaviors, social support, coping, psychological
adaptation, and quality of life).

In the second stage, eligibility for the trial was determined based on survey responses and
clinic staff input. Eligible participants were: (a) currently receiving HIV care at the clinic;
(b) 18 years of age or older; (c) self-identified as being of Mexican heritage; (d) English- or
Spanish-speaking; (e) capable of giving informed consent; (f) currently on a prescribed
antiretroviral regimen; (g) sub-optimally adherent (demonstrated either by a VL load taken
in the last 12 months that was above the undetectable threshold of 48 mL copies or self-
report of less than perfect adherence—i.e., missing at least one dose in the past 7 days, less
than 100% of doses taken in the past 30 days, or direct mention to study staff of any
adherence problems); and (h) exhibiting at least mild depressive symptomatology (Beck
Depression Inventory-IA [BDI-IA] scores of 10 or above). Patients were excluded if, (a)
according to provider report, they showed signs of active psychosis or dementia, or (b) they
reported the use of crack, cocaine, heroin, or methamphetamines to any extent in the past 30
days. Those who (c) were planning on being away from the area for any extended period
during the study (as in the case of seasonal workers) or (d) had household members already
enrolled in the study also were excluded. Those who qualified for the study were then given
a detailed description of what participation would involve and were invited back for a
baseline appointment at which they provided written informed consent.

We obtained human subjects participation approval from the clinic, as well as the
participating universities. Additionally, we secured a Federal Certificate of Confidentiality.
Primary care providers of all trial participants were sent a letter informing them that the
patients had exhibited evidence of depressive symptoms and HIV medication non-
adherence, and had been enrolled in the RCT. Providers were not informed of to which
study arm patients were assigned but were asked to provide patients with the care they
deemed appropriate.

Eligible participants were randomly assigned to the intervention or treatment as usual (TAU)
control condition, both enhanced with the notification letter to provider. Allocation
concealment involved the use of sequentially numbered, opaque, sealed envelopes
containing the study arm assignment, which study staff opened at the moment of
randomization after baseline assessment. An external statistician had used a computerized
random number generator to select random permuted blocks of four. Due to the nature of the
intervention, participants and interventionists could not be blinded to study arm assignment,
but to the extent possible, study staff performing subsequent assessments were.

All participants were subsequently assessed at post-intervention (approximately 6 months),
and follow-up (9 months.) They were reimbursed $20 for each assessment, with a $20 bonus
if they completed both outcome assessments and returned the electronic pillbox.

Control group participants were asked to return for brief monthly visits during the
intervention phase, at which they were asked if their medication regimen had changed,
electronic pillbox data were uploaded, and staff inquired about any problems that patients
had experienced with the pillbox or participation in the study. They were reimbursed $20 for
each of these visits.
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In the treatment condition, participants returned approximately weekly for therapy sessions
and were reimbursed $20 for each therapy session they attended. Retention efforts included
unscripted reminder phone calls 1 week and 1 day before each scheduled interview
appointment and mailed correspondence in the case of non-response to phone calls.

Experimental Intervention
The cultural and linguistic adaptation of the intervention, which was guided by the
principles of community-based participatory research methods and the CDC Prevention Map
of Adaptation Process [38] and is to be fully described in a separate report, included
adjustments in both content and process. For example, an initial Cultural Exploration
module was added to assess ways in which certain culturally based issues (e.g., family
relationships, stigma, spirituality) might inform patients’ experiences with depression and
medication adherence and to provide an opportunity for therapists to build confianza (a
culturally valued sense of mutual trust) with clients. Efforts were made to incorporate
information gleaned from this module into the rest of the intervention, and later therapy
goals often included issues related to these topics.

The first treatment session after the Cultural Exploration module focused solely on
adherence counseling following the Life Steps approach. This session covered 11
informational, problem-solving, and cognitive-behavioral steps [29]. In each step, the
clinician helped the participant articulate a specific adherence goal, identify barriers to
achieving the goal, and make a plan and back-up plan for each goal. Participants also
received medication adherence tools such as assistance in formulating a schedule.

Subsequent sessions then integrated continued Life Steps adherence counseling with
traditional CBT techniques for the treatment of depression. Module 1 (≈1 session) provided
psychoeducation about HIV and depression, and a motivational interviewing exercise
designed to set the stage for behavioral change. Module 2 (≈1 session) focused on
behavioral activation and activity scheduling, designed to increase pleasure and mastery.
Module 3 (≈3 sessions), cognitive restructuring, involved training in adaptive thinking, such
as identifying and restructuring negative automatic thoughts. Module 4 (≈3 sessions),
problem-solving, involved training in selecting an action plan for problems and breaking this
plan into manageable steps [39]. Module 5 (≈1 session), relaxation, involved training in
progressive muscle relaxation and diaphragmatic breathing.

Sessions were approximately 50 minutes long and occurred every 7-14 days, with the goal
of completing treatment in approximately four months, with 2 booster sessions at months 5
and 6. Flexibility in the number of sessions devoted to any module was allowed to address
the complexity and variability of issues facing participants with HIV and depression, as well
as the challenges that this generally low-income sample faced in attending weekly sessions.
All sessions were audio-recorded for quality assurance monitoring and therapist supervision.

Study interventionists were five bilingual, bicultural, Latino graduate students in
psychology. Three had masters’ degrees and two were enrolled in an M.A. program in
clinical psychology. Only one of the therapists had substantial psychotherapy practicum
experience with adults before participating in the study. All therapists were trained by study
personnel to conduct the CBT-AD intervention and adapt the cognitive behavioral
techniques for Latinos [40] with co-morbid medical and psychiatric conditions [41, 42].
Additionally, they participated in weekly clinical supervision with a licensed psychologist.
Supervision focused both on maintaining fidelity and ensuring flexibility to address the
cultural issues relevant to providing the intervention to this Latino population. A formal
intervention fidelity procedure involved having therapists listen to others’ sessions and rate
the extent to which they adhered to the manualized intervention. All graduate students
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delivering the intervention either received credit for an (unpaid) clinical externship or were
paid through research assistantships.

Electronic Pillbox Intervention
An electronic drug monitor (EDM) in the form of an electronic pillbox developed by
Medsignals® was provided to all intervention participants. The pillbox is portable, provides
storage for up to four medications, prompts correct dosing times and warnings, and records
data on bin openings (i.e., presumptive dosing) that can be uploaded through a telephone
line or directly to a computer during a clinic visit. Management of the pillbox, including
programming of times and downloading of data, was web-based.

After randomization, the study coordinator distributed to each participant a pillbox that was
already programmed with that participant’s daily medication regimen and dosing times
(confirmed by the clinic pharmacist), and given an overview about its functioning and
assessment capability. Those participants who were randomized to the treatment group were
given pillboxes with an activated alert function. At the time of the scheduled dose of each of
their medications, the pillbox would alert the participant in three different ways (i.e.,
beeping, flashing bin light, and LED screen instructions). The opening of the appropriate bin
or pressing a button (recording no bin opening) would silence the audible alerts. Bin
compartments operated independently of one another. If beeps were silenced but the
compartment bin went unopened during the designated time, the LED continued to flash
until the bin was opened. Otherwise, if the beeping was not silenced, both the audio and
visual signaling would continue intermittently until the bin was opened. Once the bin was
opened, the alerts involved displaying the number of pills to be taken on the LCD screen of
the device, a commensurate number of beeps and flashes and a voice announcement
specifying how many pills the participant needed to take and any additional instructions
required for that particular medication (e.g., “Take with food”). These announcements were
programmed in either English or Spanish, depending on the preferred language of the
participant. The participants who were randomized to the control group received an identical
pillbox with the alert system deactivated. These control participants were advised simply to
use the pillbox as a storage device, but to take their medications normally. After completion
of the study, all participants had the option of keeping the device for free or returning it for
the $20 incentive.

Usual Care
All study participants continued to receive medical care at the participating community
clinic as usual. At the clinic, medically stable patients are scheduled for appointments with a
primary care provider (a physician or consulting pharmacist) every three months, at which
time they regularly have laboratory tests conducted, including VL tests and CD4 cell counts.
Patients who report psychiatric symptoms are typically first evaluated by the primary care
provider. For relatively uncomplicated psychiatric concerns, providers may prescribe
psychoactive medications. At the discretion of the providers, patients may be referred to
counseling services provided by masters-level therapists at a local mental health clinic.
However, those services may be provided by therapists generally unfamiliar with the HIV/
AIDS disease and treatment context. Patients who are judged to pose a risk to themselves or
to others due to psychiatric symptomatology are immediately referred to emergency care.
Patients judged by providers to be non-adherent to medication are initially screened and
counseled by the provider and may be referred for adherence education provided by the
consulting pharmacist.
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Evaluation of Intervention Fidelity, Feasibility, Acceptability
Fidelity to the manualized therapy intervention was independently rated from audio
recordings of two sessions per treatment group participant, using a multidimensional rating
scale with behavioral anchors. All sessions were rated for review of medication adherence,
depressive symptoms, and previous week’s symptomatology and homework; as well as
therapist’s adherence to the CBT model; attentiveness to cognitions, behavioral skills, and
emotions; assignment of homework; and active engagement of the participant. Each module
was then rated separately for content coverage. The feasibility of implementing the
intervention in this context with this sample was assessed by tracking initial interest and
willingness of patients to be involved and consent to randomization, extent of attendance at
intervention sessions and loss to follow-up, as well as barriers to full participation. Exit
interview items on participant acceptability of the intervention reviewed each module
individually, along with the use of the electronic pillbox.

Outcome Measures—Adherence and depressive symptoms were measured at baseline,
and 6-month and 9-month follow-up appointments. The primary adherence outcomes were
assessed with self-report and the EDM device. The primary depressive symptoms outcomes
were assessed with self-report and a semi-structured interview by an independent rater blind
to treatment condition. All self-report and clinician-administered scales were translated from
English into Mexican Spanish by a certified translator. They were then independently back-
translated by a second certified translator. The translations were reviewed and discrepancies
were resolved by consensus of a committee consisting of both translators and bilingual
content experts [43]. Secondary outcomes of VL and CD4 cell count were extracted by
study staff from participants’ medical charts.

HIV Medication Adherence—Past 7-day self-reported percent adherence was assessed
with a visual analog scale (VAS) [44]. The VAS involved asking participants to indicate,
with a mark along a 10cm line, the percentage of doses of all their HIV medications taken in
the past 7 days, with intervals of 10 percentage points indicated from 0% to 100%.

Past 2-week EDM percent adherence was calculated as the number of valid bin openings
divided by the total prescribed doses. A bin opening was counted as valid if it occurred
within 12 or 6 hours of an alarm for once or twice a day dosing, respectively. Duplicate
openings within each alarm window were discarded to restrict adherence to a maximum of
100%. Baseline adherence was calculated for the two-week period after monitoring was
initiated, with 6 and 9-month adherence calculated for the two weeks prior to each of the
follow-up assessments.

Depressive Symptoms—Self-reported depressive symptoms were assessed at each time
point using the revised Beck Depression Inventory-IA (BDI-IA) [45], which consists of 21
items, each with a 4-point response scale anchored with descriptive statements. While the
psychometric properties of the BDI-IA are well documented, the Spanish translation of the
BDI has also demonstrated internal consistency reliability, test-retest reliability, and
convergent validity [46, 47], and has been shown to have both positive and negative
predictive value when compared to clinical interviews (80% and 95% correct classification,
respectively) [48]. To avoid confounding symptoms of depression and HIV [49], the somatic
items were omitted, leaving the first 13 items constituting the cognitive/affective factor [45].

Clinician-administered ratings of depressive symptoms were conducted using the
Montgomery-Åsberg Depression Rating Scale (MADRS) [50], a semi-structured interview
designed to capture the severity of ten symptoms over the past seven days. Each of the ten
symptoms is rated from zero to six using a scoring index anchored with descriptive
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statements. The MADRS has good internal consistency (α = .88) [51] and inter-rater
reliability (r = .86) [52] and correlates well with independent ratings done with the Hamilton
Depression Rating Scale (r = .82). All interviewers were trained to administer the MADRS
and completed mock MADRS administrations during training. Weekly group supervision
using audio recording of MADRS administrations was conducted to prevent rater drift, and
recordings of 20% of all interviews were reviewed in this fashion.

Biological markers—All VL and CD4 cell counts were extracted from patient medical
records by study staff after obtaining consent. We used lab results from samples drawn prior
to, or no later than 14 days after, study enrollment as our baseline measure. We selected 6
and 9-month lab results in closest temporal proximity to the 6 and 9-month follow-up
appointment dates. For consistency across testing methods of differing precision, all results
indicating fewer than 48 copies per mL were considered undetectable and set to zero. A log
transformation was performed to account for the non-normal distribution of VL.

Statistical Methods
All randomized participants were included in the analyses (i.e., an intent-to-treat approach).
To evaluate efficacy, repeated-measures analyses were conducted using generalized
estimating equations (GEE) [53]. An exchangeable working correlation structure was
specified to account for correlated outcome data across assessments, making these analyses
comparable to repeated measures analysis of variance (ANOVA). In contrast to traditional
repeated measures ANOVA, the GEE approach permits analysis using all available outcome
data, allowing for participants with at least one assessment to be retained. Depression and
biomarker outcomes were modeled as normally distributed continuous variables with a
Gaussian link function and percent adherence outcomes were modeled as binomially
distributed continuous variables (i.e., a proportion between 0 and 1) with a logit link
function. Robust standard error corrections were applied to all GEE models of adherence
outcomes as recommended when analyzing percentage data [54].

In the GEE analyses, each outcome was regressed on CBT-AD intervention, time
(assessment point), and the CBT-AD × time interaction. The effect of time was partitioned
into planned contrasts of baseline assessment against each follow-up (i.e., BL vs. 6 months,
BL vs. 9 months). The statistical tests of the intervention effects were the CBT-AD × time
interactions. The interaction effects were reported as beta coefficients for the continuous
outcomes and as odds ratio for the percent adherence outcomes. The odds ratio reflected the
relative probability of adherence over non-adherence (i.e., 100% vs. 0% of doses taken) in
the CBT-AD group compared with treatment as usual.

This preliminary RCT was undertaken to ascertain approximate effect sizes and was not
powered for statistical tests of efficacy. Interpretation focuses, therefore, on the magnitude
and valence of the intervention effects, with p values provided for reference purposes.

Results
Flow of Participants

As seen in Figure 1, of the 295 referrals for the screening survey, 42 were ineligible,
declined to be screened, or could not be scheduled. Among the resulting 253 who completed
the screening survey, most were excluded because they were not of Mexican descent (48;
23%) or failed to meet the criterion for depressive symptomatology (135; 55%). Only one
otherwise eligible individual declined to participate.
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Baseline assessment data are available for the 40 participants allocated to the intervention
(n=20) and TAU (n= 20) arms; 83% of participants had complete data, 3% missed a single
follow-up assessment, and 14% missed both follow-up assessments. Intervention
participants completed an average of 10.8 sessions (SD = 7.5). There were no significant
differences in retention by study arm.

Participants
See Table 1 for a description of the 40 participants enrolled in the trial. All were of Mexican
descent, ranging in age from 24 to 63 years; 73% were male and 53% completed the
intervention in Spanish. With respect to baseline medication, 47% of participants were on a
once-daily regimen and 53% were on a twice-daily regimen. Participants were prescribed
between 1 and 4 antiretroviral products, either individual or combination tablets (M/SD =
2.6/1.2). Of the 40 participants, 3 admitted missing one dose of medication over the
reporting period but had undetectable VLs, 14 said they had missed more than one dose but
had undetectable VLs, 7 with undetectable VLs indicated to study staff of having problems
with adherence during initial survey (thus making them eligible to enroll). One said they had
only missed one dose and had a detectable VL, and 6 admitted missing multiple doses and
had detectable VLs. The remaining 9 had missing VL data during the survey, with 2
reporting missing one dose, 4 reporting missing more than one dose, and 3 admitting to staff
of having problems with adherence.

Baseline comparison of participants in the two arms demonstrated that randomization was
successful. No important differences (i.e., p < .20) were found on any socio-demographic,
regimen, or outcome variable except that more participants in the CBT-AD arm (50%, n=10)
were in a partnered relationship at baseline than those receiving treatment as usual (20%,
n=4), χ2(1) = 3.96, p = .05. Additionally, CBT-AD participants had higher BDI scores at
baseline (M/SD = 22.0/2.06) than those receiving standard care (M/SD = 16.8/1.41), t(38) =
-2.08, p = .04.

Missing Data
To assess for differences between participants with complete self-report data (83%) and
those who missed one or more assessments (17%), Fisher’s exact χ2 tests and Satterthwaite t
tests for unequal variances were conducted, respectively, on categorical and continuous
socio-demographic characteristics and baseline levels of the outcomes. Participants with
missing self-report data, compared to those with complete data, were more likely to be
English-speaking (86% vs. 39%), Fisher’s exact χ2(1) = 4.97, p = .04; were younger (M/SD
= 34.2/6.1 vs. 48.5/9.7), t(13.4) = 5.00, p < .001; and were more recently diagnosed, in
years, with HIV (M/SD = 4.8/3.1 vs. 11.2/6.5), t(19.3) = 3.99, p = .001. With respect to
baseline outcomes, there was a trend towards lower baseline CD4 count among participants
with missing self-report data, compared to those with complete data (M/SD = 319.4/194.2
vs. 489.8/283.1), t(7.5) = 1.67, p = .14.

Missing EDM adherence data were tabulated separately as these data could be available
even if a self-report assessment was missing. For EDM adherence, 73% of participants had
complete data and 28% were missing one or more assessments. Participants with missing
EDM data, compared to those with complete data, were marginally more likely to be
English-speaking (73% vs. 38%), Fisher’s exact χ2(1) = 3.87, p = .08; younger (M/SD =
37.9/8.5 vs. 49.1/9.8), t(20.9) = 3.55, p = .002; and more recently diagnosed with HIV (M/
SD = 6.9/5.4 vs. 11.3/6.5), t(21.5) = 2.19, p = .04. With respect to baseline outcomes, there
was a trend towards lower baseline CD4 count among participants with missing EDM data,
compared to those with complete data (M/SD = 315.3/246.2 vs. 519.7/270.2), t(15.7) = 2.07,
p = .06.
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Intervention Fidelity, Feasibility, Acceptability
Therapy fidelity was independently rated from audio recordings for two sessions per
treatment group participant, using a multidimensional rating scale with behavioral anchors.
Therapists achieved an average of 93% coverage of prescribed content, suggesting close
adherence to the manualized intervention protocol. The intervention proved to be highly
feasible, with much initial interest and only 20% of participants lost to follow; 70% of
participants completed at least half the sessions and 60% completed all sessions. Only one
eligible patient declined outright to participate.

However, there were challenges in retaining patients in care, including barriers related to
international border crossing, frequent moves due to financial instability, and incarceration.
Indeed, only 50% of participants attended booster sessions, partly for reasons noted above.
Challenges in the intervention delivery included both literacy and language issues, with
cognitive restructuring and thought records homework requiring adaptation.

Exit interview items on acceptability indicated all patients in the intervention arm found that
overall the intervention was a good experience, with psycho-education and activity
scheduling universally deemed helpful and all but two participants commenting positively
on the problem-solving and relaxation components. However, four participants reported that
cognitive restructuring was difficult and/or intrusive and required more time than allotted.

Descriptive Data on Outcomes
Descriptive data (means/SD) are presented in Table II for all outcomes at baseline and 6 and
9 months. For the entire sample, we report general patterns of outcomes below.

The overall average self-reported adherence, as assessed by the VAS, was high at initiation
and rose slowly over time from 87% at baseline, to 89% at 6 months, and 93% at 9 months.
In contrast, the EDM data for the entire sample indicated that average adherence was low at
initiation and declined over time from 49% at baseline (i.e., 2 weeks), to 37% at 6 months,
and 25% at 9 months.

With respect to depressive symptoms in all participants, the average self-reported symptoms
as assessed by the BDI were initially moderate in severity (i.e., 19.4 at baseline), decreasing
to 13.4 at 6 months, and remaining stable at 13.9 at 9 months. Similarly, average clinician-
assessed depressive symptoms using the MADRS were moderate in severity at baseline
(23.6), decreasing to 18.5 at 6 and remaining stable at 18.7 at 9 months.

With respect to biological markers for all participants, log10 VL decreased across
assessments from 1.5 at baseline, to 1.4 at 6 months, and 1.2 at 9 months. Notably, over 80%
of our data points for VL were undetectable, creating ceiling effects that likely limited our
power to note any differences over time or by arm. CD4 count remained high from baseline
to 6 months (464-469 cells/mm3) and increased to 569 cells/mm3 by 9 months.

Evaluation of Intervention Effects
Adherence—As seen in Table II and Figure 2, the CBT-AD intervention apparently led to
improved adherence. An examination of the self-report 7-day adherence means indicated
that even though participants in the treatment arm reported lower adherence at baseline, they
reported gains by 6 months that amounted to higher levels of adherence than those in the
TAU arm, which were then maintained at 9 months. Participants in the TAU arm,
conversely, reported a drop in adherence over 6 months with a return to approximately the
baseline level by the 9-month follow-up. The longitudinal GEE analysis of the self-report
percent adherence outcome revealed a significant omnibus CBT-AD × time effect, χ2(2) =
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10.48, p = 0.01, with a significant CBT-AD × time (baseline vs. 6 months) contrast,
indicating a more than three-fold increase in the odds of 100% adherence for the CBT-AD
arm participants at post-intervention (OR = 3.43, SE = 1.31, 95% CI = 1.62 – 7.26, p = .001)
and a marginally significant CBT-AD × time (baseline vs. 9 months) interaction (OR = 2.11,
SE = 0.90, 95% CI = 0.91 – 4.85, p = .08) in the same direction.

Findings with respect to EDM 2-week adherence, compared to self-report, indicated lower
mean levels of adherence and a deteriorating trajectory, yet the same superiority of CBT-AD
over the TAU arm. Specifically, the means indicated treatment participants began with
lower adherence that rose slightly at 6 months but then decreased to below baseline levels by
the 9-month follow-up. TAU participants, on the other hand, reported adherence that
dropped precipitously by 6 months and then to even lower levels by 9 months. The GEE
analysis of the 2-week dose percent adherence outcome revealed a marginally significant
omnibus CBT-AD × time effect, χ2(2) = 5.32, p = .07, with a significant CBT-AD × time
(baseline vs. 6 months) contrast, indicating a nearly four-fold greater odds of 100%
adherence for treated participants at post-intervention (OR = 3.78, SE = 2.26, 95% CI = 1.17
– 12.18, p = .03). In the CBT-AD × time (baseline vs. 9 months) contrast (OR = 3.44, SE =
2.96, 95% CI = 0.64 – 18.56, p = .15), the direction and size of the effect were comparable.

Depressive symptomatology—Intervention effects were noted as well with respect to
depressive symptoms assessed by the BDI and, to a lesser extent, the MADRS (see Table II
and Figure 2). Across study arms, BDI scores dropped from baseline to 6 months, with
improvements maintained at 9 months. For treatment arm participants, however, depression
scores were higher at baseline and dropped farther over time than for TAU participants. The
GEE analysis of the BDI outcome revealed a statistically significant omnibus CBT-AD ×
time effect, χ2(2) = 7.33, p = .03, with a significant CBT-AD × time (baseline vs. 6 months)
contrast, indicating a nearly four-point greater drop in depressive symptoms for those
receiving the intervention at post-intervention (OR = -3.64, SE = 1.85, 95% CI = -7.26 –
-0.01, p = .05) and a significant CBT-AD × time (baseline vs. 9 months) contrast indicating
a nearly five-point drop in depressive symptoms associated with intervention at 9 months
(OR = -4.80, SE = 1.87, 95% CI = -8.46 – -1.14, p = .01).

MADRS mean scores indicated that clinician-rated depression in both arms also dropped at
6 months, with improvement maintained at the 9-month follow-up. There was a larger drop
in the treatment versus TAU arm (7 versus 3 points). However, the omnibus test of the CBT-
AD × time interaction for clinician-rated depression was not statistically significant, χ2(2) =
2.34, p = .31. Within the omnibus test, planned contrasts suggested a trend towards a greater
reduction in clinician-rated depression for those receiving the intervention from baseline to 6
months (Beta = -5.14, SE = 3.45, 95% CI = -11.90 – -1.62, p = .14), but not at 9 months.

Biological markers—With respect to biological markers, CD4 but not VL outcomes were
associated with treatment arm participation. Specifically, means for VL, though lower
initially for the treatment arm, dropped comparably at each assessment point for both arms.
The omnibus test of the CBT-AD × time interaction for the log10 VL outcome suggested
almost no association between the intervention and change in HIV VL over time, χ2(2) =
0.10, p = 0.95. Within the omnibus test, planned contrasts also indicated no association
between intervention and change in HIV VL from baseline to 6 or 9 months. CD4 findings
indicated immunologic gains occurred in both arms, but, especially for the 6-month
assessment point, they were greater in the intervention versus TAU arm. Within the omnibus
test of the CBT-AD × time interaction, χ2(2) = 3.28, p = 0.19, there was a marginally
significant CBT-AD × time (baseline vs. 6 months) contrast, indicating a 69 cell/mm3

greater improvement at post-intervention for those receiving the intervention (Beta = 69.45,
SE = 38.57, 95% CI = -6.16 – 145.05, p = .07), yet little difference in the CBT-AD × time
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(baseline vs. 9 months) contrast, (Beta = 25.71, SE = 43.17, 95% CI = -58.91 – 110.32, p = .
55), suggesting that the marginal post-intervention improvement in immunological
functioning was not maintained at follow-up.

Discussion
We culturally adapted and then evaluated a CBT program (CBT-AD) to treat depression and
medication non-adherence in a preliminary RCT involving 40 HIV-positive Latino men and
women on ART at a community-based HIV clinic on the U.S.-Mexico border. Specially
trained graduate student clinicians were able to faithfully implement the manualized
intervention in both Spanish and English, which indicated good feasibility and participant
acceptability. Although this preliminary trial was not powered for tests of statistical
significance, findings were promising, indicating multiple moderate and at least one large-
sized effect in the hypothesized direction. Specifically, self-reported adherence was
moderate and rose more steeply in the treatment versus the TAU arm. EDM data, as is
typical in adherence studies, suggested lower adherence and descending trajectories across
arms, but overall better outcomes for participants receiving the CBT-AD intervention. Self-
reported levels of depressive symptomatology according to the BDI were supportive of a
treatment effect as were, to a lesser degree, the clinician-administered MADRS interviews.
The differences in results pertaining to depressive symptomatology may be due to different
measurement modalities (self-report versus blind clinician-rated interviews). There were
ceiling effects for VL (which may have led to not finding a difference between arms), but
immunological outcomes according to CD4 counts were better for the treatment participants
at the 6-month assessment point.

The size and endurance of the effect sizes with respect to adherence are promising, given
reports from meta-analyses that behavioral interventions to improve HAART adherence
have minor effects on adherence that often diminish over time [8, 55]. This may be
attributable to the dual approach of addressing mental health needs and using technology to
address “simply forgetting” of dosing times. Indeed, this study is responsive to recent calls
to integrate mental health treatment directly into HIV primary care [56]. Specifically,
Sikkema and colleagues [56] have posited a model of the purported effects of mental health
treatment, namely improved health outcomes and reduced transmission risks.

Overall, the results suggest a larger trial is warranted to investigate whether the intervention
might prove efficacious and generalize to other resource-poor areas in the U.S.-Mexico
Border region, most of which has been designated as a Health Professions Shortage Area in
the domain of mental health by the Secretary of the Department of Health and Human
Services [57], and perhaps for resource-limited regions in other countries. Implementation of
such an intervention does require some resources such as space and equipment, but staff
may be selected from mental health training programs such as interns training in
psychology, social work, nursing and counseling. Doctoral-level providers in short supply in
the border region, and many doctoral-level providers there and elsewhere in the U.S. are ill-
equipped to serve the needs of monolingual Spanish-speaking clients and have little
experience in the unique aspects of mental health issues presenting in the HIV treatment
context. The present study suggests one method of responding to calls to increase access to
mental health services and decrease the burden of mental illness and associated conditions in
underserved areas [58].

The findings must be interpreted in the light of several limitations of the study. It was clearly
a preliminary evaluation, with a relatively small sample size, an abbreviated follow-up
period, and the absence of a true time or attention control comparison study arm (although
TAU participants were reimbursed $20 for monthly check-in visits and had letters sent to

Simoni et al. Page 11

AIDS Behav. Author manuscript; available in PMC 2014 October 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



their provider indicating they were enrolled in the study and presenting with depressive
symptoms). Additionally, the combined delivery of the therapy intervention with the
electronic pillbox reminder precludes our ability to distinguish the most efficacious
component of the intervention. Another limitation was the between-arm differences at
baseline (intervention arm participants were more likely to be partnered and reported higher
levels of depression), suggesting randomization was not completely successful. A review of
our randomization procedures revealed no systematic bias. With small, convenience
samples, randomization is often not optimal [59] due to the increased likelihood of chance
imbalances, further supporting the need for a full trial with a larger sample size. Our broad
inclusion criteria are another potential limitation with respect to capturing persons with less
than perfect adherence. Participants reporting only 1 missed dose (i.e., near perfect
adherence) or verbally expressing problems with adherence to study staff including were
eligible to participate. Thus, the effect sizes obtained in this study are likely conservative
estimates, since showing statistically significant treatment effects with a sample of
participants reporting near perfect adherence is difficult. In this preliminary trial we could
not control for differences in baseline factors such as participants in the treatment arm being
more likely to have a partner. This and other factors such as acculturation levels may
influence the outcome of an intervention and might be explored in future research [60].

Recent years have seen an increase in the use of community-based participatory research
(CBPR) with Latinos [61], and there has been substantial work done on mental health
service utilization [62-64], and inclusion and retention in clinical trials among Latinos [65,
66]. However, the current study is the first to adapt an evidence-based intervention for
depression and non-adherence in Latinos living with HIV [67]. In conclusion, the HIV
epidemic in low-resource settings such as the U.S.-Mexico border continues to require
innovative and cost-effective solutions. Interventions such as the one described here that
capitalize on existing personnel resources (i.e., students with limited professional
experience), integrate easily with clinic care, and address key cultural values merit further
attention.
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Figure 1.
Flow chart of participants.
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Figure 2.
Primary and secondary outcomes at 0, 6, and 9 months by study arm according to the
longitudinal GEE models: a) Self-report and EDM adherence, b) BDI and MADRS
depression, c) Viral load and CD4 count.
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