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Abstract

Affordable and effective antiretroviral therapy (ART) adherence interventions are needed for many patients to
promote positive treatment outcomes and prevent viral resistance. We conducted a two-arm randomized trial
(n = 40 men and women receiving and less than 95% adherent to ART) to test a single office session followed by
four biweekly cell phone counseling sessions that were grounded in behavioral self-management model of
medication adherence using data from phone-based unannounced pill counts to provide feedback-guided ad-
herence strategies. The control condition received usual care and matched office and cell phone/pill count
contacts. Participants were baseline assessed and followed with biweekly unannounced pill counts and 4-month
from baseline computerized interviews (39/40 retained). Results showed that the self-regulation counseling
delivered by cell phone demonstrated significant improvements in adherence compared to the control condition;
adherence improved from 87% of pills taken at baseline to 94% adherence 4 months after baseline, p < 0.01. The
observed effect sizes ranged from moderate (d = 0.45) to large (4 = 0.80). Gains in adherence were paralleled
with increased self-efficacy (p < 0.05) and use of behavioral strategies for ART adherence (p < 0.05). We con-
clude that the outcomes from this test of concept trial warrant further research on cell phone-delivered self-

regulation counseling in a larger and more rigorous trial.

Introduction

OMBINATION HIV TREATMENTS have dramatically re-

duced viral burden, improved the health and quality of
life of people living with HIV/AIDS, and contribute di-
rectly to significant declines in HIV-related mortality." HIV
infection is successfully managed by antiretroviral therapy,
but only when patients adhere to their medications. Un-
fortunately, not everyone who is prescribed antiretroviral
therapies (ART) experiences the potential benefits of these
medications.>” Significant numbers of patients receiving ART
in both developed and developing countries have incomplete
viral suppression and suboptimal clinical outcomes.* Many
people living with HIV/AIDS therefore require greater ad-
herence monitoring and assistance than is possible with
routine clinic visits. In addition, there is evidence that patients
who live in impoverished urban and rural areas have fewer
clinical contacts and are in even greater need of adherence
assistance.”

Although ART regimens vary in how much adherence is
necessary to sustain viral suppression. Earlier treatment reg-
imens required nearly perfect adherence, with viral break-
through possible with less than 95% adherence.>® However,
advances in ART have brought more forgiving regimens,
which often remain viral suppressive when adherence is as
low as 85% of doses taken.”® There is general agreement that
patients should nevertheless be told to take every dose of their
medications and that adherence of less than 90% of doses
taken should prompt corrective intervention. Current adher-
ence interventions are typically delayed in their response to
nonadherence, often intervening too late to avert treatment
resistance.”® Adherence interventions require a more proac-
tive stance that corrects nonadherence within a window of
opportunity between missed doses and treatment resistance.’”

Factors that contribute to incomplete HIV treatment
adherence tend to be amenable to intervention, such as for-
getting, depression, side effects, and substance use. Lapses
between prescription refills are also a common source of
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nonadherence and render considerable risk for viral resis-
tance. Parienti et al.” showed that the risk for viral resistance
for some of the most common drug combinations reaches
50% when treatment interruptions are sustained 16 days. This
narrow window for detecting and correcting nonadherence
often falls outside of usual care appointments and requires
monitoring of patient adherence with rapid response to cor-
rect course and resume adherent behavior.'!!

Advances in telecommunications offer new opportunities
to avoid drug resistance by assisting patients closer in time to
when they are experiencing lapses in adherence. Unlike office-
based counseling, cell phone counseling can reach patients in
remote places as well as difficult to reach urban populations.
Cell phone counseling can be conducted with flexible sched-
uling such that counseling can occur at the convenience of
the patient. Indeed, patients who miss clinic appointments
may be in most need of adherence interventions. The costs of
missed clinic appointments are eliminated when counselors
do not need to reschedule appointments and can simply
contact another patient in the same time slot. Services deliv-
ered on the phone can also afford opportunities for immediate
intervention and referral. Cell phones are nearly universal in
the United States and other developed nations, with wide-
scale and increasing use in developing countries; 93% of the
U.S. population subscribes to cell phone service.'>

The current study was an initial test of concept of an ad-
herence intervention designed to reach patients by cell phone
and sustain adherence between routine care visits. Previous
research has shown that health behavior counseling can be
delivered effectively over the phone.”*™*> Cell phones offer
an accessible, affordable and scalable platform for deliver-
ing health behavior interventions. For example, a recent cell
phone delivered intervention in Kenya consisted of weekly
text messaging between clinicians and patients, where the
clinicians initiated contact by asking how the patient was do-
ing and patients responded whether they needed assistance.
The intervention demonstrated significant improvements in
self-reported adherence to HIV treatment and reductions
in HIV viral load.'® Phone-delivered voice service counseling
interventions have also demonstrated promising outcomes.
For example, Reynolds et al.'” tested a 16-week telephone-
delivered medication adherence counseling intervention
aimed at improving HIV treatment adherence. The interven-
tion was based on principles of behavioral self-management,
where missed doses were reported by the participant to the
counselor who discussed and problem solved the circum-
stances of nonadherence. Reynolds et al.'” found that tele-
phone support counseling resulted in significantly greater
self-reported treatment adherence over a 16-month observa-
tion period compared to a standard of care control condition.
The telephone adherence counseling also improved virologic
response.

The current study examined the effects of a brief cell phone-
delivered adherence intervention designed to improve
medication adherence in people living with HIV/AIDS. The
intervention uses unannounced pill counts conducted via
cell phones to monitor medication adherence and intervene
proximal to missed doses to improve adherence. Unan-
nounced pill counts conducted in people’s homes as well as
on the phone have proven reliable and valid for monitoring
medication adherence.'®2° To our knowledge, this study is
the first to test the concept of using unannounced pill counts
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as part of a medication adherence improvement intervention.
We hypothesized that participants randomized to the ex-
perimental self-management counseling intervention would
demonstrate greater treatment adherence than those who re-
ceive a contact-matched control condition.

Methods
Participants and setting

Participants were 26 men and 14 women recruited from
infectious disease clinics in Atlanta, Georgia. Enrollment oc-
curred between May 2010 and July 2010, and follow-ups were
completed November 2010. Atlanta has one of the fastest
growing HIV epidemics in the United States,® with over
23,000 reported cases of AIDS and an HIV / AIDS rate of 23 per
100,000 population, exceeding the average 15 per 100,000
population in other major U.S. cities. Participants were
screened as part of a community survey study and invited to
participate if they met the study entry criteria: age 18 or older,
receiving ART, and self-reported less than 95% adherent in
the past month using a validated visual analogue adherence
scale.”* We used 95% adherence for study entry because
self-report measures tend to overestimate adherence and a
high level of adherence would reduce false-negatives. All
study protocols were approved by the University of Con-
necticut Institutional Review Board.

Randomization and blinding

Following informed consent, baseline assessments and
training in cell phone operations and pill counting procedures,
participants were randomly assigned to conditions. Allocation
was accomplished by using a computer generated simple
randomization scheme. Randomization was not breached
throughout the trial. Recruitment, screening, and office-based
assessment staff remained blinded to condition throughout the
study and the adherence counselor never conducted outcome
assessments.

Overview of study design

Figure 1 illustrates the randomized study design and flow
of participants through the trial. During the initial study visit,
all participants completed informed consent and a behavioral
interview administered by audio-computer assisted struc-
tured interview (ACASI). Participants provided their most
recent physician-certified viral load and CD4 counts ab-
stracted from clinical records. Participants were also trained
in the operations of their study cell phone and in procedures
for conducting unannounced pill counts. Within 1 week of
the initial office appointment participants received their first
unannounced pill count. All participants received four addi-
tional biweekly calls during which their pills were counted.
Participants randomized to the experimental counseling
condition received 45-min counseling sessions that were
initiated on the same calls after the pill counts. Adherence
obtained from the pill counts was used as feedback for self-
regulation counseling. In contrast, participants in the time-
yoked control condition counted their pills but did not receive
feedback on their adherence or counseling. We used the pill
count obtained in the final counseling session as well as the
control pill count to measure immediate-post counseling ad-
herence. After the final counseling session, all unannounced
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follow-up pill counts for both conditions were conducted by
the phone assessor. Two additional biweekly pill counts oc-
curred in the 4 weeks following the counseling/matched
contact period. Finally, participants returned to the research
office to complete a second ACASI assessment 4 months after
baseline, which was 2 months after the final counseling ses-
sion/matched control condition.

Intervention conditions

Behavioral self-regulation counseling. The experimen-
tal adherence counseling in this study was based on self-
regulation models of medication adherence.'”** The models
explain medication adherence from the patient’s perspec-
tive and personal experiences. Self-regulation models posit
that adherence is directly influenced by illness experiences
(e.g., symptoms, medication side effects), social interactions,

sources of information, and cognitive/affective processes.
These models suggest the content of adherence interventions
should directly address adherence factors by providing ac-
curate information, building behavioral skills, and providing
affective support. For example, medication-related beliefs
and affective responses to medications can interfere with
adherence. Based on self-regulation models, our cell phone
intervention was framed around corrective feedback guided
behavioral self-regulation counseling for medication adher-
ence. The intervention was delivered by an adherence coun-
selor using resources that mirror those typically available in
routine clinical services.”

The initial counseling session was conducted in a 45-
min face-to-face office visit with an adherence counselor.
In session 1, the counselor explained the goals of pill count
monitoring and self-regulation counseling. The session
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included information on how HIV impacts the immune sys-
tem and how antiretroviral medications slow the progression
of HIV disease. Considerable emphasis was placed on how
changes in CD4 cells and viral load are related to health and
can be affected by medications. The concept of resistance was
covered in practical terms, emphasizing the potential for HIV
to become treatment resistant. The counselor also conducted
a behavioral assessment to formulate a personalized adher-
ence plan. Participants worked with the counselor to identify
barriers to taking medications, such as side effects, forgetting
doses, sleeping through doses, substance use, mood, and
barriers to reaching the pharmacy. The participant discussed
their antiretroviral medications, one by one, identifying the
medications and creating a profile of times and dosing. The
counselor engaged the participant in a discussion of his or her
daily lives, integrating their medications into their routines,
and the barriers a participant may experience in taking his or
her medications.

For the subsequent four biweekly counseling sessions, the
adherence counselor called participants on their project cell
phone. The first phone session occurred within 1 week of the
office visit followed by three additional biweekly phone ses-
sions. Attempts to contact participants occurred within a 7-
day window. The counselor initiated the calls with a check-in
on how the participant had been doing. This discussion
focused on health and medication-related issues. During the
biweekly phone sessions the counselor reminded participants
that the purpose of the counseling was to increase their
medication awareness and help them stay on track. Each
session began with a pill count followed by the counselor
calculating adherence while on the phone and delivering
immediate corrective feedback. Participants who were greater
than or equal to 90% adherent to their medications according
to the pill count reviewed their medications taken over the
previous 2 weeks, were reinforced for their adherence, and
established a plan for remaining adherent. The counselor
probed the participant regarding challenges they faced and
decisions they made about their medications over the previ-
ous 2 weeks. Guided by the objective feedback, the counselor
asked about specific strategies used to maintain adherence.

Participants who were less than 90% adherent to their
HIV medications as determined by pill count, systematically
worked through missed doses and problem solved barriers
encountered. The counselor provided participants with
feedback on their adherence and asked about the circum-
stances of their most recent missed doses of medication.
Challenges identified by the participant were subjected to a
problem solving scheme that entailed identifying alternatives,
strategies that could have averted the missed doses, and an
action plan for maintaining adherence under similar circum-
stances in the future. Self-regulation counseling included
medication management skills including organization, plan-
ning, and using pill boxes. Participants who identified a
particular need, such as post-it reminders, or an alarm clock/
watch were mailed supportive devices. The adherence coun-
selor specifically revisited past challenges and action plans at
subsequent sessions. The final session ended with a detailed
plan for participants to self-monitor and sustain their adher-
ence, and reinforced what was working well.

Contact-matched control condition.  The control condition
received their usual care and had the same number of study
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contacts as participants who received self-regulation coun-
seling, including the initial office visit to learn how to operate
their project cell phone and procedures for conducting un-
announced pill counts. Participants in this condition received
biweekly pill count cell phone calls that did not include
feedback on their adherence or counseling. The biweekly
contact calls were made by an assessment staff person rather
than the counselor.

Measures

Demographic, health and behavioral assessments were
administered at baseline and 4-month follow-up using ACASI
procedures.”® Participants were asked their age, ethnicity,
years of education, income, HIV symptoms, and employment
and disability status. HIV treatment adherence was moni-
tored using unannounced pill counts.

Primary outcome

ART adherence. HIV treatment adherence was moni-
tored with biweekly unannounced telephone-based pill
counts. Unannounced pill counts are reliable and valid in
assessing HIV treatment adherence when conducted in par-
ticipants’ homes and on the telephone.'®'? Participants were
provided with a cell phone that restricted service for project
contacts and emergency use (e.g., 911). Participants were
called at unscheduled times to count their pills 2 and 4 weeks
after counseling ended. Pill counts occurred over 10- to 17-day
intervals and were conducted for each ART medication par-
ticipants were taking. Pharmacy information from pill bottles
was also collected to verify the number of pills dispensed
between calls. Adherence was calculated as the ratio of pills
counted relative to pills prescribed taking into account the
number of pills dispensed. Two consecutive pill counts were
necessary for computing adherence. Adherence data repre-
sents the percentage of pills taken as prescribed averaged
across medications.

Adherence assessed at the 4-month follow-up was mea-
sured using a single item rating scale that asked participants
to estimate the percentage of their HIV medication doses that
they had taken in the previous month. This adherence rat-
ing scale has been supported in previous research, including
significant associations with HIV viral load and correlating
r = 0.48 with unannounced pill counts.'®*

Secondary outcomes

Medication adherence self-efficacy. Based on social cog-
nitive theory” we developed a measure of self-efficacy that
presented three situations in which taking medications may
be challenging. Our measure allowed participants to judge
how confident they were that they could take their medica-
tions under the circumstances presented.”® The scale consists
of three realistic and personally relevant scenarios within
which there were potential challenges for nonadherence. The
scenarios varied in circumstances, social relationships, affec-
tive states, and settings. One scene concerned sleeping at the
time medications should be taken, another concerned visiting
with a sister, and the third scenario concerned visiting with
an old friend. For each scene, participants rated their confi-
dence to take their medications under those circumstances
using an 11-point ascending confidence scale, with responses
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0 = “Cannot do,” 5= “Moderately certain I can do,” and
10 = “Certain I can do.”

Adherence behavioral strategies. To assess adherence
strategies, participants indicated whether they had used 14
common strategies for improving medication adherence
(see Results for complete list of strategies).””*° Each strategy
was asked about its use in the past month. We also created
a summary index of the total number of strategies used as a
summary score, o = 0.70.

Process measures

The adherence counselor completed session checklists
and written process notes following each cell phone counsel-
ing session. Notes were taken regarding participant use of
adherence strategies between sessions, specific challenges and
problem solving strategies, adherence tools sent to partici-
pants, and reinforcements for adherence. The counselor’s notes
were examined as a process component to the evaluation.

Counselor training

The counselor in this trial was a female master’s level social
worker with experience working in AIDS services. We spe-
cifically selected the counselor to represent the skills and
professional background that are common for adherence
counselors and case managers working in AIDS care settings.
The counselor was trained in the protocol and was supervised
in weekly project meetings.

Statistical analyses

Outcome analyses used an intent-to-treat approach in
which all available data from participants was included in the
analyses regardless of their exposure to the intervention ses-
sions. Initial analyses tested for baseline equivalence between
conditions and effects of attrition on dependent measures
using t-tests for continuous variables and contingency table 1
tests for categorical measures. Primary outcomes were tested
with analyses of covariance controlling for baseline adher-
ence between the intervention conditions on the immediate
postcounseling, 2-week, and 4-week pill count adherence and
4-month follow-up adherence rating scale. Differences be-
tween conditions on the self-efficacy scales were also tested
using analyses of covariance controlling for baseline. For these
analyses we report Wilks’ / for the multivariate tests with 5
to index effect size and F statistics for the univariate tests
and their associated d values to index effect size.>' Behavioral
strategies were tested using logistic regressions with baseline
and follow-up values in separate models for each strategy.
The summary index of strategies was also tested in a separate
model. Odds ratios and 95% confidence intervals are reported
for the logistic regressions.

Results

We retained 39 of the 40 participants over the 4-month
observation period; 1 control participant was lost to
follow-up. Session completion rates for the self-management
counseling reached 99% (83/84), with only one participant
missing one of the four cell phone counseling sessions. Initial
comparisons between conditions on all baseline characteris-
tics and adherence did not indicate any significant differences
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between conditions, indicating that the randomization
scheme achieved balanced conditions (Table 1).

Primary adherence outcomes

Table 2 shows the means and standard deviations for the
baseline and follow-up adherence outcomes. Multivariate
analysis controlling for baseline adherence, indicated signifi-
cant differences between conditions on the four follow-up
assessments, Wilks” 2 =0.696, F = 3.17, p < 0.05, = 0.297.
Planned univariate analyses tested the differences between
conditions at the immediate post, F(1,36) = 9.06, p < 0.01, 2-
week follow-up, F(1,36) = 8.58, p < 0.01, 4-week follow-up,
F(1,36) = 4.56, p < 0.05, and 4-month follow-up, F(1,36) =
3.32,p < 0.07. The effect sizes for these outcomes are shown in
Table 2, which ranged between medium (d = 0.45) and large
(d = 0.80).

Secondary self-efficacy and strategies outcomes

Table 3 shows the outcomes from the self-efficacy scales.
Results of the multivariate analysis for the three scenarios,
controlling for baselines, indicated significant differences be-
tween conditions on the 4-month follow-up responses, Wilks’
4=0782, F=297, p <0.05, 112 = 0.253. Planned univariate
tests showed that conditions differed on the two social sce-
narios, but not the sleeping scenario (Table 3). In each case, the
behavioral self-management counseling condition demon-
strated greater self-efficacy for medication adherence at the
follow-up.

With respect to behavioral strategies for adherence, results
indicated that participants who received behavioral self-
management counseling reported using a significantly greater
number of adherence strategies at the 4-month follow-up than
the control condition (Table 4). For specific strategies, partic-
ipants who received counseling were more likely to have used
pill boxes, stored their medications in open places, used
routine activities, and other reminders not specified.

Process evaluation

An examination of the counselor notes indicated four
common adherence challenges addressed in the sessions; time
management, side effects/symptom management, sleep
management, and medications management. Participants in
need of time management were most likely to lead busy lives
and found it difficult to keep up with their medications.
Because these participants often reported forgetting their
medications they explored various reminder and alarm
strategies. The counselor offered these participants watch
alarms and other low cost devices to help them remember to
take their pills. These participants also benefitted from de-
veloping strategies with regard to taking their medications
with them, integrating medications into daily routines, and
planning ahead to order and pick up medication refills. For
side-effects and symptom management, participants learned
to better track their medications to avoid overdosing. They
also discussed their symptoms with their medical providers
and pharmacists. Participants in need of sleep management
experienced a range of difficulties including sleeping through
morning doses, falling asleep before night doses, and com-
plaining of insomnia attributed to medications. To address
sleep issues participants altered their sleep schedule by nap-
ping, changing sleep times, or more commonly changing
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TABLE 1. DEMOGRAPHIC AND HEALTH CHARACTERISTICS OF PARTICIPANTS ALLOCATED TO BEHAVIORAL
SELF-REGULATION COUNSELING AND CONTACT-MATCHED CONTROL CONDITION

Self-regulation counseling Contact control condition
Characteristic n % n % e
Men 13 62 13 68
Women 8 38 6 32 0.18
Transgender 1 5 2 10 0.47
African American 19 90 18 95
White 2 10 1 5 0.26
Income < $10,000 11 52 12 63
$11-20,000 7 33 5 26
$21,000+ 3 15 2 10 1.2
Unemployed 5 24 5 26
Disabled 13 62 10 53 24
History of IDU 7 33 6 32 0.9
Undetectable viral load 18 85 14 78 0.4
CD4 count < 200 5 24 3 18 0.2
M SD M SD t
Age 51.1 4.7 50.9 7.7 0.1
Education 12.4 2.1 124 1.9 0.1
Years since testing HIV + 14.8 7.6 14.5 5.1 0.1
CD4 cell count 607.1 355.8 532.3 362.7 0.6
HIV symptoms 6.5 2.4 6.5 2.6 0.1

IDU, injection drug use; SD, standard deviation.

medication times. Finally, participants who found it difficult
to manage their medications often kept their pills in more than
one place and in various storage containers. These partici-
pants were offered pill boxes and worked with the counselor
on strategies for organizing and sorting their medications.

Although the self-management needs were not mutually
exclusive, few participants in this trial needed assistance with
more than one behavioral management domain. In addition,
while participants may have experienced problems com-
monly related to nonadherence, such as depression or sub-
stance use, these factors were not identified by participants as
areas in need of assistance. Thus, the counseling used a
pragmatic approach that directly addressed needs identified
by participants with strategies to improve adherence.

Discussion

The current findings contribute to the growing literature
that supports using telecommunications to deliver behavioral
counseling for health improvement.'*'*>!” The intervention
that was examined in this study was relatively brief, delivered

over the course of 4 biweekly 45-min counseling sessions
conducted using cell phones. While the intervention could
have been delivered using regular land phone service, hard
to reach patients often do not have phones and when they do
their service is commonly interrupted. Providing patients
with restricted service cell phones is a low-cost resource for
increasing contact and access with providers. In addition,
the counseling utilized unannounced pill counts as a means
of monitoring patient adherence. Self-reported adherence is
unreliable as an assessment method of adherence and is
equally suspect in clinical care. Providing participants with
objective feedback on the medications they actually took of-
fered new insights by informing participants of doses that
they were often unaware of missing medications. Reflecting
back on a brief 2-week period afforded participants oppor-
tunities for examining missed doses and the circumstances
they found most challenging.

The intervention demonstrated increased adherence from
an average that was suboptimal to levels needed to suppress
viral replication (e.g., more than 90% adherence).” Partici-
pants who received the self-regulation counseling had an

TaBLE 2. UNANNOUNCED P1LL COUNT ADHERENCE AND 4-MoONTH FoLLow-UP ADHERENCE RATING SCALE VALUES
FOR PARTICIPANTS ALLOCATED TO BEHAVIORAL SELF-REGULATION COUNSELING AND CONTACT COMPARISON CONDITION

Self-regulation counseling

Contact control condition

Adherence n M SD n M SD d
Baseline 21 87.4 17.7 18 91.0 9.7

Immediate postcounseling 20 95.3 5.8 19 81.2 24.0 0.80
2-weeks postcounseling 20 90.9 11.2 18 81.0 17.6 0.67
4-weeks postcounseling 21 92.8 9.0 17 81.1 22.0 0.69
4-months follow-up rating scale 21 94.1 9.8 18 87.8 17.2 0.45

SD, standard deviation.
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TABLE 3. MEDICATION SELF-EFFICACY AMONG PARTICIPANTS ALLOCATED TO BEHAVIORAL SELF-REGULATION
CoUNSELING AND CONTACT COMPARISON CONDITION

Self-regulation counseling Contact control condition
Challenge scenario M SD M SD F d
Sleeping, medication next to you 8.9 14 8.3 2.1 0.10 0.33
Visiting with sister 7.8 1.9 6.2 29 5.51 0.65
Visiting with old friend 8.5 15 7.0 3.2 5.90 0.60

average of 90% adherence or greater throughout the follow-
up period, including two months after counseling finished.
These findings were paralleled by increases in self-efficacy for
medication adherence and use of behavioral strategies, two
theoretical mechanisms of change in self-regulation models.**
The 4 months that were covered during the intervention and
observation period mirrors the lag that commonly occurs
between clinical office visits. A practice model of this ap-
proach may include an initial office visit with an adherence
counselor and subsequent phone sessions that could resume
as needed. Alternatively, text messages may offer a low cost
alternative to maintaining adherence between office visits.'®
However, text messages have not been tested as boosters
to phone counseling interventions for treatment adherence.
Future research is needed to test brief behavioral self-
management counseling intervention in a larger more rigor-
ous trial, and examining alternatives for sustaining gains in
adherence over time should be part of those studies.

Results of the current intervention study should be inter-
preted in light of its limitations. The study was an initial test of
concept trial and these results should only be considered pre-
liminary. The sample size for this trial was small and partici-
pants were only followed for a short period of time. Although
improvements in adherence were promising in the shorter-
term, the difference between conditions was no longer signif-
icant at the 4-month follow-up. While the primary outcome

relied on an objective measure of medication adherence, it was
infeasible to examine the impact of the intervention on health
improvement and viral suppression. The participants were
also drawn from a convenience sample and cannot be con-
sidered representative of people receiving ART. This initial test
of the intervention concept also used only one counselor and
cannot therefore control for counselor characteristics, skill le-
vel, or delivery style. Finally, we are unable to determine which
elements of the intervention, including the office-based coun-
seling session, medication adherence feedback, or skills cov-
ered in the counseling, account for the positive outcomes. With
these limitations in mind, we believe that these results are
promising and the intervention should be tested in a larger
more rigorous trial. There is a significant need for brief, feasi-
ble, affordable and effective adherence interventions for people
living with HIV/ AIIDS and the concept for the model tested in
this study warrants further examination.
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TABLE 4. MEDICATION ADHERENCE STRATEGIES AMONG PARTICIPANTS ALLOCATED TO BEHAVIORAL
SELF-REGULATION COUNSELING AND CONTACT COMPARISON CONDITION

Self-regulation counseling Contact control condition Adjusted

Strategy n % n % OR 95% CI
Pill box 14 67 7 39 2.7 1.14-6.64
Store in the open 16 76 10 56 1.5+ 0.91-2.73
Store in case or bag 8 38 4 22 1.60 0.81-3.115
Timer 7 33 4 22 1.44 0.67-3.065
Alarm watch 7 33 2 11 1.81 0.79-4.13
Person reminder 2 10 3 16 0.84 0.31-2.27
Meal time 7 33 7 39 1.01 0.49-2.07
Bedtime 10 48 7 39 1.09 0.50-2.35
Routine activity 11 52 4 22 22+ 0.85-5.64
Wrote down 1 5 1 6 1.04 0.33-3.26
Calendar 0 0

Reminders 1 5 2 10 0.86 0.34-2.17
Pharmacy 2 10 1 5 0.48 0.08-2.66
Other reminders 3 16 7 33 2.05 0.91-4.63
Total strategies 4.1 2.3 2.8 2.25 1.17 1.01-1.36

OR, odds ratio; CI, confidence interval.
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