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Abstract

Background—Evidence-based HIV treatment adherence interventions have typically shown
medium-sized effects on adherence. Prior evidence-based HIV treatment adherence interventions
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have not been culturally tailored specifically for Black/African Americans, the population most
affected by HIV disparities in the U.S., who exhibit lower adherence than do members of other
racial/ethnic groups.

Purpose—We conducted a randomized controlled trial of R/se, a 6-month culturally congruent
adherence counseling intervention for HIV-positive Black men and women.

Methods—Rise was delivered by a trained peer counselor who used a problem-solving approach
to address culturally congruent adherence barriers (e.g., medical mistrust, HIV stigma) and
assisted with linkage to supportive services. A total of 215 participants were randomized to the
intervention group (n = 107) or a wait-list control group (n = 108). Adherence was assessed daily
via electronic monitoring.

Results—In a repeated measures multivariate logistic regression model of dichotomous
adherence (using a clinically significant cut-off of 85% of doses taken), adjusted for socio-
demographic and medical covariates, adherence in the intervention group improved over time
relative to the control group, OR = 1.30 per month (95% CI = 1.12-1.51) p< 0.001, representing a
large cumulative effect after 6 months (OR = 4.76, Cohen’s o= 0.86).

Conclusions—RjJse showed a larger effect on adherence than prior HIV adherence intervention
studies. For greater effectiveness, interventions to improve adherence among Black people living
with HIV may need to be customized to address culturally relevant barriers to adherence.
(ClinicalTrials.gov #NCT01350544).
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Compared to individuals of other races/ethnicities, Black people living with HIV are less
likely to adhere to antiretroviral treatment and to be virally suppressed (1-3). Research
indicates that culturally relevant factors (e.g., stigma, medical mistrust) contribute to HIV-
related disparities (4-8), in addition to structural factors (e.g., poverty) and psychosocial
issues (e.g., mental health) (9,10). However, no randomized controlled trial has tested an
antiretroviral treatment adherence intervention that was designed to be culturally congruent
for Black patients (i.e., customized to fit their values, beliefs, traditions, and practices).
Given that antiretroviral treatment adherence interventions typically involve large numbers
of Black participants, lack of cultural congruence may be one possible explanation for the
observed inconsistent results of prior intervention studies (11-16).

We conducted a randomized controlled trial of Rise, a culturally congruent adherence
intervention for HIV-positive Black adults (17). R/se draws on elements from community-
based treatment education programs that have been associated with improved adherence
(18,19). Led by a trained peer counselor, Riseis unique in its placement in community
settings, instead of medical clinics, where most evidence-based adherence intervention
evaluation tests have been conducted (20). Moreover, non-research federal funding for
adherence programs for people living with HIV has been shifting from community to
medical settings (21). Given high levels of medical mistrust in Black communities,
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community-based adherence programs led by non-medical counselors may have greater
effectiveness than those in clinics.

Riseis grounded in social-ecological theory positing that disparities arise from multiple
levels of influence (22). At the individual level, Rise uses client-centered counseling to
reduce adherence barriers by building treatment knowledge and adherence skills, self-
efficacy, and motivation (key predictors of adherence, based on the information-motivation-
behavioral skills model) (23), and acknowledging and addressing cultural issues associated
with nonadherence (e.g., medical mistrust, discrimination, internalized stigma) (7,8,24). At
the structural level, Rise counselors provide assistance with linkage to supportive services
(e.g., substance use treatment, housing assistance), using client-centered counseling to assess
unmet needs and problem solve around structural barriers to getting services; such assistance
has been related to HIV medication use (25) and treatment retention (26).

Per recommendations for the design of culturally congruent HIV interventions (27,28), when
designing Rise, we took into account four primary survival mechanisms historically used by
Black Americans to cope with oppression: (1) adaptive duality or “role flexing” (changing
speech and behavior to appear acceptable to the group one is interacting with, such as
presenting different, more submissive, behaviors to authority figures than to one’s close
social network); (2) collectivist identity (interconnectedness; putting group ahead of
individual); (3) indirect communication patterns (not directly or not assertively conveying
one’s needs); and (4) mistrust of outsiders. Through its placement in trusted and respected
community agencies and use of non-medical, trained lay counselors knowledgeable about
(and from) clients” communities and cultures, R/se addresses adaptive duality and mistrust
of outsiders. Counselors engender client trust because they are not viewed as part of the
medical system or seen as medical authority figures, leading clients to be less likely to “role
flex” and more likely to present adherence issues accurately and directly (19). Counselors
acknowledge historical and current challenges, including racism, that lead to mistrust and
mental health-, substance use-, and poverty-related issues, and provide assistance with
getting services to address these needs. Counselors address HIV and sexual orientation
stigma as reasons for internalized stigma, and how stigma and consequent non-disclosure are
barriers to medication-taking, care retention, and support-seeking (29). Counselors guide
participants through stress reduction strategies for coping with life stressors, including
stigma, that contribute to nonadherence. R/setaps into cultural notions of collectivist
identity by working with clients to identify individuals in their social networks who can help
with care and treatment. By using motivational interviewing techniques, a non-
confrontational counseling style that encourages open communication in an accepting
context (30), counselors counteract indirect communication patterns with frank
conversations about care and treatment, as well as structural barriers to adherence and
retention in care, inviting clients to be honest about their adherence levels and to openly
discuss barriers that might be stigmatized (e.g., homelessness, substance use). Rise
counselors directly address mistrust and promote critical processing of misconceptions about
treatment, and supply clients with accurate information to counteract and replace inaccurate
beliefs.
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Prior antiretroviral treatment adherence interventions using counseling have generally shown
medium-sized effects (i.e., Cohen’s d of about .5) on adherence for people living with HIV
(12-16). Thus, we hypothesized that Rise would be associated with improved adherence
among intervention participants relative to control participants, especially due to the
integration of culturally congruent elements.

This study was conducted from April, 2013-September, 2015 in Los Angeles County,
California, where 48,908 individuals were known to be living with HI\VV/AIDS as of
12/31/14, 20% of whom were Black (31). In 2013, Black people living with HIV in Los
Angeles County had the lowest rates of linkage to care within three months of diagnosis
(72%) and viral suppression (74%), whereas Whites had the highest rates of both (83% and
89%, respectively) (31).

All intervention sessions and assessments were conducted at AIDS Project Los Angeles
(APLA), the largest community-based AIDS service organization in Los Angeles County.
APLA’s Community Advisory Board, comprised of clients and staff from APLA and
additional local organizations primarily serving Black people living with HIV, was convened
1-3 times per year throughout the study to provide input on design, recruitment, and
interpretation of results.

Randomization

A total of 215 Black participants were randomized to one of two conditions: the Rise
intervention (n = 107), or a control group of usual care as received from primary HIV care
providers (n = 108). Blocked randomization (with permuted block size) was used to ensure
balance. The interviewer was blind to treatment assignment until after the participant
completed the baseline assessment.

Intervention Structure

Rise consisted of one-month of core intervention sessions (three 60-minute counseling
sessions at weeks 1, 2, and 4, and a group HIV education session during the first month),
followed by two booster sessions (weeks 12 and 20). If participants exhibited nonadherence
(<90% of prescribed doses taken, based on electronically monitored adherence data) in the
prior month, they were offered up to two additional biweekly booster sessions following
each of the two booster sessions. Thus, participants received three core individual counseling
sessions and one core group session in the first month, followed by 2—-6 booster sessions
over the next four months (i.e., between 5 and 9 individual sessions and 1 group session in
total).

A detailed description of the intervention protocol is available in a prior publication (17). In
Session 1, the counselor provided psychoeducation about adherence, viral suppression, and
drug resistance, as well as accurate information to dispel any misconceptions.
Discrimination and disparities as potential reasons for medical mistrust were explicitly
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acknowledged. A needs assessment with special attention to social support was conducted
and referrals for any unmet basic (e.g., housing) and mental health needs were provided. An
Individual Service Plan of short- and long-term goals was developed in Session 1 and
reviewed in each session.

The remaining sessions focused on adherence barriers. The counselor reviewed adherence
(using electronically monitored adherence output). Clients identified barriers that may
contribute to missed doses (e.g., side effects, stigma) and reviewed the stages of problem
solving: defining the problem, deciding on a goal, generating possible solutions, selecting a
potential solution, planning the solution’s implementation, and evaluating the solution’s
effectiveness (at the next session). Together with the client, the counselor identified
contextual cues that influence adherence to derive strategies for managing and controlling
cues, and helped clients to determine how to integrate medication into daily routines.

Usual Care Control

Participants assigned to the control condition received routine ongoing care and treatment
from their healthcare provider, including behavioral and supportive services. Most patients
had some access to adherence support through the Ryan White medical case management
program, which includes assessment of service needs (including an adherence assessment
and reasons for missed doses/appointments), and coordination of medical and social
services. In routine care, inquiries about adherence issues are common but not systematic,
nor are the methods used to address adherence problems. The use of a usual care control
group provided a direct comparison to what is currently being used in practice, which is
relevant for informing program development and policy change, and to justify Rise, which
requires more resources and complexity than usual care.

Counselor Training and Supervision

One Black peer counselor with in-depth knowledge of HIV and Black communities in Los
Angeles conducted all sessions. The counselor was given a two-day training that included
clinical information about HIV, antiretroviral treatment, confidentiality protection, HIPAA
regulations, crisis intervention, referral resources for supportive services, adherence barriers,
mental health and substance abuse assessment, study and intervention objectives, systematic
use of the intervention manual, and role playing to master intervention exercises. The
counselor was trained to use a motivational interviewing style (30) to help clients develop
problem-solving skills to identify and overcome adherence barriers. The counselor did not
adhere strictly to motivational interviewing, but was trained to ask open-ended questions,
use reflective listening, and motivate change by highlighting discrepancies between
behaviors or thoughts and stated health goals, and respecting client autonomy.

All sessions were audio-recorded. The supervisor (a PhD-level clinical psychologist)
listened to all sessions of the first two clients, and then all recorded sessions of every fifth
participant thereafter, after which he provided feedback during biweekly supervision
sessions on fidelity to the intervention protocol and motivational interviewing spirit, based
on a standard checklist (32). The supervisor’s ratings on the checklist informed the focus of
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supervision meetings with the counselor. Nearly all ratings were consistently high across
sessions.

Participant Eligibility and Recruitment

Participants were recruited using flyers and outreach to staff and clients of relevant
community organizations in Los Angeles County, referrals from providers, and radio and
print advertisements. Eligibility criteria included: (1) age =18 years; (2) self-identification as
Black/African American (if mixed race, primarily identify as Black/African American); (3)
on antiretroviral treatment, as verified by prescription bottles and/or medical records; and (4)
self-reported adherence problems [reported missing =1 dose in the past month, less than
100% adherence in the past month (a different criterion than the study outcome because self-
reported adherence may be overestimated), sometimes stopping antiretroviral treatment if
they felt worse, and/or missing any doses last weekend]. Participants were not eligible if
they were currently participating in another adherence intervention or not willing to have
their adherence electronically monitored. (No participant was excluded due to either of these
criteria.)

Participants provided written informed consent and signed a Health Insurance Portability
and Accountability Act (HIPAA) form for release of medical record information. The
Human Subjects Protection Committee of the RAND Corporation approved the study. A
Certificate of Confidentiality was obtained from the National Institutes of Health. The
Clinical Trial Registration Number is NCT01350544.

Assessment and Analysis

Participants completed audio computer-assisted self-interviews at baseline and 3- and 6-
months post-baseline. Interviewers downloaded electronically monitored adherence data and
updated contact information at 1.5, 3, 4.5, and 6-months post-baseline.

Participants were paid $30 at baseline and 3- and 6-month follow-up, and $10 at 1.5 and 4.5-
months post-baseline for visiting the study site to download adherence data. Participants
received a $20 bonus for completing all assessments and another $20 bonus for updating
contact information at any point during the study. Intervention participants received a snack
and $10 per session to cover transportation costs.

Audio computer-assisted self-interview—The instrument included measures of age,
race/ethnicity, gender, sexual orientation, annual household income, employment status,
level of education, housing status, and incarceration history (whether they had spent any
time in a correctional facility, jail, prison, or detention center when they were 18 years old or
older). Participants reported the month and year when they were diagnosed with HIV (from
which the length of time diagnosed was calculated), and whether they had received HIV care
in the last 6 months. Participants also reported the percentage of prescribed doses taken in
the last month, an adherence item that has been validated against viral load (33). (Note that
the present analysis used data from the baseline audio computer-assisted self-interview only;
data from the follow-up audio computer-assisted self-interviews were not included in this
analysis.)
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Electronically monitored adherence—Adherence was electronically monitored daily
for 6 months using the Medication Event Monitoring System (AARDEX, Inc.), which uses
bottle caps that record times and dates when the medication bottle is opened. At baseline, the
interviewer assisted participants in moving a one-month supply of one antiretroviral
medication to the research-supplied bottle with an electronic monitoring cap. If more than
one antiretroviral medication was prescribed, the medication with the most complex dosing
schedule was used; if all medications had the same dosing schedule, the base of the drug
regimen (non-nucleotide reverse transcriptase inhibitor, protease inhibitor, or integrase
strand transfer inhibitor) was monitored (34). At each time-point, participants were asked to
report instances when the cap was not used as intended in the past two weeks (e.g., bottle
opened without removing a dose); responses were used to adjust estimates of the percentage
of doses taken (35). Electronic monitoring software was used to calculate the percentage of
total scheduled doses taken at each follow-up time-period (“continuous adherence™). We
dichotomized this continuous measure into greater than or equal to 85% of doses taken
(“dichotomous adherence™) vs. less than 85% of doses taken, consistent with research
suggesting clinically significant effects at this level (36-38).

Dichotomous and continuous measures of adherence provide different, complementary
information about adherence and thus the utility of the intervention. The dichotomous
measure represents the extent to which the sample achieves an optimal level of adherence
that is needed to sustain good treatment outcomes (i.e., suppressed HIV viral load) and is the
standard for evaluating intervention efficacy. The continuous measure provides a more
complete sense of the adherence performance of the individual and sample, allowing for an
evaluation of how the intervention moves adherence along the full range. In addition,
research has shown that a change in mean adherence by 10% translates to a significant effect
on HIV viral load (39), which highlights the value of additionally evaluating the intervention
in terms of continuous adherence.

HIV outcomes—At enrollment, we asked participants to self-report HIV viral load and
CD4 count, as well as to provide permission to collect medical records data on these
indicators. We categorized viral load as undetectable (<50 copies of virus per milliliter of
blood plasma) or detectable, whether self-reported or abstracted from medical records.
Medical record viral load values, available for 166 participants, were prioritized for
analyses. For the 49 participants for whom we could not obtain medical records data, we
used baseline self-report. (Note that medical record availability did not differ by intervention
condition.) We attempted to collect viral load and CD4 count from medical records at
follow-up, but clinic assessments of these variables did not match the timing of the study
assessments (e.g., some assessments fell during or well before or after the intervention
period, rather than immediately before and after). Thus, we could not test the effects of Rise
on viral suppression.

Statistical analysis—Descriptive statistics were computed for all variables. To assess
Rise’s effects on adherence, we used generalized linear mixed models, specifically, repeated
measures logistic regressions predicting dichotomous adherence at baseline and 1.5-, 3-,
4.5-, and 6-months post-baseline, with an intervention indicator, time (in months; we
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assumed a linear trend over time for adherence), an interaction term between intervention
and time, an indicator for baseline report of adherence, sociodemographic and medical
covariates, and baseline viral load. Parallel linear regressions were used to predict
continuous adherence. Post-estimation contrasts were used to estimate changes in adherence
within each treatment arm. Post-hoc ordinary logistic regressions were used to predict
adherence separately at each follow-up time-point with intervention, baseline self-reported
adherence, socio-demographic and medical covariates, and baseline viral load. Covariates
included baseline sociodemographic and medical variables significantly or marginally
associated with either intervention condition (age, low income, viral load) or adherence over
time (age, incarceration), and any additional individual characteristics related to adherence
in prior research (gender, education) (7,40). After conducting the main study analyses, we
conducted sensitivity analyses using different adherence cut-points for the dichotomous
adherence variable (80%, 90%). The primary analysis approach was intention-to-treat, in
which all participants with baseline self-reported adherence and any electronically
monitored adherence data were included, regardless of their level of participation in the
intervention (i.e., number of sessions attended). All analyses were performed in SAS 9.4
(SAS Institute, Cary NC), and the MI procedure was used for imputation of missing
covariate data (missing at a level of 0-1.4%). Sample size was determined with a power
analysis assuming .80 power and an alpha level of .05 that would allow for detection of a
small-to-medium effect size in adherence between intervention arms.

Participant Flow (Figure 1)

A total of 372 individuals were screened for eligibility, of whom 216 agreed to participate,
156 were excluded (107 did not meet inclusion criteria, 49 were eligible but failed to show
up for the baseline appointment), and 1 case was removed post-randomization because the
participant was not on antiretroviral treatment. A total of 107 participants were randomized
to the intervention condition, and 108 to the control condition (after excluding the single
administrative removal). Of the 215 participants, 182 (92 intervention, 90 control) provided
electronically monitored adherence data (the primary intervention outcome) at any follow-up
time-point after baseline, and 151 (75 intervention, 76 control) provided electronically
monitored adherence data at 6-months post-baseline (the last follow-up assessment). For the
purposes of the present analysis, participants were only excluded if they were missing
adherence data at both baseline and follow-up; they were included if they had baseline self-
reported adherence or electronically monitored adherence data at any time-point. Of the 215
participants, only 3 participants (2 intervention, 1 control) were excluded due to missing
adherence data at both baseline and follow-up, resulting in a final analysis sample of 212
(with 105 in the intervention arm and 107 in the control arm).

Of the 107 assigned to the intervention group, 94 (88%) completed core session 1, 89 (83%)
completed core sessions 1 and 2, and 84 (79%) completed core sessions 1-3. In addition, 78
(73%) of all participants completed the first booster session, and 64 (60%) completed the
first and second booster sessions. Thirteen participants did not show up to any intervention
sessions. Only 38 (36%) attended the group session.
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Descriptive Characteristics

Table 1 shows baseline characteristics overall and by condition. Intervention and control
participants did not significantly differ on most baseline characteristics. However, Rise
participants were older on average.

Effects of Rise on Adherence

As shown in Table 2, in the intervention and control groups, only about half of participants
showed optimal adherence (=85% of doses taken), and on average participants took about
80% of their doses at baseline. Table 3 shows the results from the repeated measures logistic
regression model with a dichotomous adherence outcome. As indicated by the significant
interaction term, adherence in the intervention group increased over time relative to the
control group, OR (CI) = 1.30 (1.12-1.51), p < .001. This odds ratio represented the relative
odds of adherence per month after the intervention. The effect size (Cohen’s d) of 0.86 after
6 months of follow-up was calculated by exponentiating the per-month (unrounded) odds
ratio by 6 (OR = 1.2972976 = 4.76), converting the six-month odds ratio into a log-odds [In
(4.76) = 1.56], and then dividing this log-odds by 1.81, resulting in a large effect size of
0.862 (1.56/1.81) (41).

Post-hoc logistic regressions predicting adherence separately at each follow-up time-point,
adjusted for covariates, indicated superior adherence among Rise (vs. control) participants at
months 4.5 and 6 (Table 2). Post-estimation within-group contrasts from the repeated
measures model indicated that adherence in the control group significantly decreased (OR =
0.79, 95% C1 0.69-0.91, p < 0.001), whereas adherence in the intervention group remained
stable per month (OR = 1.03, 95% CI1 0.90-1.17, p = 0.68).

Results were similar for continuous adherence (Table 3). In the overall repeated measures
linear regression model, the intervention by time interaction was significant, revealing a
3.16% increase per month in the intervention group’s average adherence relative to the
control group. At 6 months, the model estimated a relative difference of 19.0% (3.16 x 6) at
6 months. Post-hoc logistic regressions indicated greater adherence among intervention
compared to control participants at months 3, 4.5, and 6 (Table 2). Adherence in the control
group significantly decreased over time (b[se] = —2.46 [0.62], p < 0.001), whereas adherence
in the intervention group remained stable (b[se] = 0.70 [0.62], p = 0.26).

The interaction effects for dichotomous adherence in the overall repeated measures
sensitivity analyses were significant, consistent with the results for the 85% adherence cut-
off [OR = 1.28 per month, p = .001, d = 0.83 at 6 months for the 80% adherence cut-off, and
OR =1.19 per month, p = 0.02, d = 0.56 at 6 months for the 90% adherence cut-off].

We graphed adherence patterns in the intervention and control groups, using the adherence
benchmark of at least 85% of doses taken (a more conservative criterion than used for study
entry) (Figure 2). A total of 37.0% of control participants, versus 25.3% of intervention
participants, were non-adherent at baseline and remained non-adherent at follow-up; only
8.2% of control participants versus 24.0% of intervention participants started the study as
non-adherent and became adherent over time. Only 20.6% of control participants stayed
adherent from baseline to follow-up, but 32.0% of intervention participants maintained
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adherence over time. Only 18.7% of intervention participants, versus 34.3% of control
participants, started the study as adherent but dropped to non-adherent by the end of the
study.

Discussion

In this randomized controlled trial of a community-based, culturally congruent adherence
intervention for Black people living with HIV, we found large effects on adherence over
time. No randomized controlled trials to our knowledge have tested an adherence
intervention specifically tailored for HIV-positive Black persons, who generally show low
adherence and viral suppression rates (1,42). Moreover, previous meta-analyses have
indicated at best medium effect sizes for HIV treatment adherence interventions, with a
substantial number showing non-significant results (12—16). Our findings suggest that
culturally tailoring interventions for Black HIV-positive persons may increase their
effectiveness and that lack of cultural congruence may be one possible explanation for prior
mixed adherence intervention results.

The intervention effect was largely due to significant declines in adherence in the control
group and a stable pattern of optimal adherence in the intervention group. Thus, at a
minimum, RJse helped to stem a natural decrease in adherence, which could have substantial
impact on maintaining viral suppression. These findings are consistent with prior research
indicating that antiretroviral treatment adherence declines with time (42), and prior
intervention research (e.g., Smart Couples, an evidence-based antiretroviral treatment
adherence intervention in the CDC compendium) showing stable adherence in the
intervention group over time (43). Moreover, adherence may have continued to decline over
time in the control group because the control group did not receive tailored, ongoing
adherence counseling (to problem solve how to overcome adherence barriers). Sustained
adherence support, tailored to clients’ needs as in Rise, may be important for maintaining
optimal adherence over time.

The combination of self-reported baseline adherence and reactance to electronic monitoring
likely inflated initial adherence levels, potentially masking any adherence improvements in
the intervention condition. Adherence at baseline was assessed via self-report, which has
been shown to be overestimated (44,45). Thereafter, adherence was measured by electronic
monitoring, which may have been artificially inflated due to reactance in the first month of
monitoring (i.e., a Hawthorne effect: when participants who are aware that their adherence is
being monitored improve their adherence in response). Research suggests that reactance to
electronic monitoring is highest in the first month (42), which would have applied to the
present study’s first adherence follow-up assessment.

Although Rise showed a large effect on adherence, the mechanisms underlying this effect
were not elucidated by the results. The intervention was hypothesized to reduce internalized
stigma and medical mistrust, but in post-hoc mediation analyses (results not shown), we did
not find significant intervention effects on these constructs. One potential explanation is that
our measures of stigma and mistrust may have been too general to adequately capture the
ways in which the intervention led to greater adherence. For example, participants’ trust in
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and rapport with the intervention counselor specifically may have been driving the results,
rather than their general trust in healthcare and support from their network as a whole.

Several limitations should be noted. Results are limited in generalizability to the specific
setting and population studied and may be less applicable to HIV-positive Black/African
Americans in other regions. We were unable to test the effects of Rise on viral suppression.
Given that adherence measured through electronic monitoring has been shown to be
moderately associated with viral load in prior research (45), Rise’s large effects on
adherence suggest that the intervention likely affected viral load as well. In addition, we did
not specifically test whether cultural tailoring led to the large intervention effect. However,
based on community advisory board input, it would have been challenging to conduct the
present study, and to recruit and retain participants, if the intervention had not been
culturally congruent. We also found lower retention in the booster sessions than in the core
intervention sessions, and poor attendance for the group session, suggesting that
participation in the core individual counseling sessions may have been driving the
intervention effect. Other limitations include the lack of longer-term follow-up and that
baseline adherence was assessed by self-report (although electronically monitored adherence
was used at follow-up).

Another limitation is that we did not test which intervention component was driving the
effect. We believe that both components (i.e., culturally congruent client-centered counseling
and assistance with structural barriers) are essential and synergistic in overcoming adherence
barriers. In particular, Rise’s core counseling sessions may help to overcome psychosocial
and culturally relevant barriers such as mistrust, and in turn motivate clients to adhere;
however, entrenched structural barriers such as transportation issues need to be addressed in
tandem with psychosocial barriers, so that clients have the means to realize the goal of
optimal adherence.

Future research should test R/sein a randomized controlled trial that includes long-term
follow-up and examines viral suppression, and that omits the group session, which was not
well-attended. Implementation science studies are also needed to help translate effective
antiretroviral treatment adherence interventions for widespread use. Even if HIV treatment
adherence interventions are shown to be effective in randomized controlled trials, issues of
implementation—including costs, logistics, and scalability—are important to address for
interventions to be disseminated and sustained. Furthermore, for greater effectiveness,
interventions to improve adherence among Black people living with HIV may need to be
customized to address culturally relevant barriers to adherence, including high levels of
medical mistrust and HIV stigma (5-8), and placed in communities in addition to medical
settings.
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Figure 1.

Intention-to-Treat Analysis (n = 107)
o | excluded (did not have both baseline and any
follow-up adherence data)

CONSORT flow diagram of study participants in the intervention and control groups
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Figure 2.
Adherence and non-adherence patterns from baseline to 6-month follow-up
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Characteristics of the Baseline Sample, Overall and by Study Condition

Table 1

Ann Behav Med. Author manuscript; available in PMC 2018 December 01.

Baseline Characteristic Overall Intervention  Control
(N=215) (N=107) (N=108)
M(SD) or % M(SD) or %  M(SD) or %
Age 485 (SD=10.2) 50.1(100)  47.0(102) *
Gender
Male 73.0 72.9 73.2
Female 23.7 25.2 222
Transgender 33 1.9 4.6
Latino Ethnicity 6.5 6.1 6.9
Sexual Orientation
Straight 36.3 39.3 33.3
Gay man 42.8 39.3 46.3
Lesbian 1.9 2.8 0.9
Bisexual Man 135 13.1 13.9
Bisexual Woman 14 1.9 0.9
Not Sure 14 1.9 0.9
Other 2.8 1.9 3.7
Education
7 to 11t Grade 18.6 215 15.7
High School diploma or GED 32.6 30.8 34.3
Some college 37.7 37.4 38.0
College degree 6.1 6.5 5.6
Some graduate school 33 3.7 2.8
Graduate degree 19 0.0 3.7
Income +
None 9.9 9.4 10.3
>$0-<$10K 55.9 50.0 61.7
$10K-$20K 24.9 33.0 16.8
>$20K-$30K 8.5 7.6 9.4
>$30K-$40K 0.9 0.0 1.9
Housing Status
Rent/Own 62.3 64.5 60.2
Treatment facility 51 1.9 8.3
Subsidized/Sect. 8 7.4 7.5 7.4
Friend/relative 8.8 7.5 10.2
Temporary or transitional 10.2 12.2 8.3
Homeless 5.1 5.6 4.6
Other 0.9 0.9 0.9
Employment Status
Full time 23 0.9 3.7
Part time 3.7 3.7 3.7

Page 17
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Baseline Characteristic Overall Intervention  Control
(N=215) (N=107) (N=108)
M(SD) or % M(SD) or % M(SD) or %
Unemployed 62.3 66.4 58.3
Retired 15.4 13.1 17.6
Other 16.3 15.9 16.7
Ever Incarcerated 54.7 55.1 54.2
Length of Time Diagnosed HIV* ~ 15.4 years (SD=8.4) 155 (7.9) 15.3(8.8)
Viral Load Undetectable (baseline) ~ 55.9 62.3 4957
Received HIV care in last 6 months ~ 95.4 95.3 95.4

+
p<.10and

*
p<.05 comparing intervention vs. control groups.

Page 18

Note: Statistical significance was determined with t tests for continuous characteristics, Mantel-Haenszel Chi-Square for ordinal characteristics,

Fisher’s Exact for binary characteristics, and Chi-square tests for all other characteristics. For age, t (213) = -2.23, p = 0.03.
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Table 3

Repeated Measures Regression Models Comparing Intervention Group to Control Group, and Within
Intervention and Control Groups, Over Time for Dichotomous and Continuous Adherence (n = 212)

Intervention vs. Control

OR (95% CI) P

Dichotomous Adherence

InterventionZ 0.87 (0.47-1.61) .66
Time (Months After Baseline)Z 0.79 (0.69-0.91) <.001
Baseline Time-Point 1.01 (0.60-1.73) .96

Intervention x Time (Intervention effect)? .30 (1.12-1.51)  <.001

Socio-Demographic Covariates

Age (continuous) 1.03 (1.01-1.06) .01
Female Gender 0.77 (0.45-1.33) .35
Low Income 1.41 (0.84-2.37) .20
Low Education 0.87 (0.45-1.68) .68
Ever Incarcerated 0.82 (0.51-1.32) 41
Viral Load (undetectable) 2.00 (1.21-3.29)  .007
Continuous Adherence B (SE) p
Intervention 0.86 (3.36) .80
Time (Months After Baseline) ~2.46 (0.62) <.001
Baseline Time-Point 7.98 (2.56) .002
Intervention x Time3 3.16(0.70) <.001

Socio-Demographic Covariates

Age (continuous) 0.49 (0.15) <.001
Female Gender -0.21 (3.14) .95
Low Income 2.70 (3.02) 37
Low Education 1.65 (3.75) .66
Ever Incarcerated -4.10 (2.79) 14
Viral Load (undetectable) 13.94 (2.91) <.001

The intervention main effect represents the difference in adherence between the intervention and control group without taking into account the
effect of time.

The “time” main effect represents change in adherence per month for the control group, in this case a significant decrease over time.

This interaction represents the change in the intervention group relative to the control group, per month. For dichotomous adherence, one month
after baseline (#/me = 1), a participant in the intervention group was 1.30 times more likely to be adherent than a participant in the control group.

The odds ratio at 6 months is calculated from the unrounded one-month odds ratio as 1.2976 = 4.76; the log-odds is In(4.76) = 1.56, a Cohen’s d
effect size of 0.86 (1.56/1.81). For continuous adherence, after 6 months, the intervention effect is 3.16 x 6 = 18.96, i.e., a positive change in
adherence of 19% relative to the control group.
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