
Patient Communication Tools to Enhance ART Adherence
Counseling in Low and High Resource Settings

Sarah Finocchario-Kessler1, Delwyn Catley1, Domonique Thomson1, Andrea Bradley-
Ewing1, Jannette Berkley-Patton1, and Kathy Goggin1

1Project MOTIV8: Department of Psychology, University of Missouri-Kansas City, Kansas City,
MO, USA

Abstract
Objective—Few articles have examined specific counseling tools used to increase antiretroviral
therapy (ART) adherence. We present communication tools used in the context of Project
MOTIV8, a randomized clinical trial.

Methods—We developed, piloted, and evaluated pictorial images to communicate the
importance of consistent dose timing and the concept of drug resistance. Electronic drug
monitoring (EDM) review was also used to provide visual feedback and facilitate problem solving
discussions. Adherence knowledge of all participants (n=204) was assessed at baseline and 48
weeks. Participant satisfaction with counseling was also assessed.

Results—Adherence knowledge did not differ at baseline, however, at 48 weeks, intervention
participants demonstrated significantly increased knowledge compared to controls F(1,172) =
10.76, p=0.001, (12.4% increase among intervention participants and 1.8% decrease among
controls). Counselors reported that the tools were well-received, and 80% of participants felt the
counseling helped them adhere to their medications.

Conclusions—Counseling tools were both positively received and effective in increasing ART
adherence knowledge among a diverse population.

Practice Implications—While developed for research, these counseling tools can be
implemented into clinical practice to help patients; particularly those with lower levels of
education or limited abstract thinking skills to understand medical concepts related to ART
adherence.
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1. Introduction
Despite its importance, maintaining high levels of antiretroviral therapy (ART) adherence
has proven to be difficult for the majority of people living with HIV. [1,2] A pooled analysis
of North American studies (17,573 patients total) indicated that only 55% (95% CI,
49%-62%) of patients sampled (mostly self-reported) achieved adequate levels of adherence.
[3] In low-resource settings where ART access continues to increase, the implications of
non-adherence are great, as few second line regimens are available to those who develop
resistance and experience treatment failure. [4] Despite a variety of regimen options in high
resource settings, the costs of resistance-induced treatment failure are still high [5,6] and
negatively impact the cost-effectiveness of treatment. [7]

While the literature is filled with studies exploring the predictors and correlates of ART
adherence, [8-10] methodologies for measuring adherence, [11] and behavioral interventions
to improve adherence, [12-13] few articles have focused on the use of specific counseling
tools used to increase adherence. Concrete counseling tools that communicate how HIV
impacts immune functioning and the importance of ART adherence can improve
understanding of complex medical concepts. Several studies have demonstrated the
association between low health literacy and/or lower educational attainment with poorer
ART adherence. [14-16] Effective pictorial communication tools may be particularly useful
to improve understanding and subsequent ART adherence among such populations.

1.1. Use of pictorial diagram tools to explain abstract adherence concepts
The biomedical interactions between HIV, one’s immune system, and antiretroviral drugs
are abstract concepts that are not easily translated into everyday language. Even people
living with HIV/AIDS (PLHA) without general literacy challenges may struggle to fully
comprehend the technical and domain-specific vocabulary often used by health
professionals to explain concepts like drug resistance. [17] Concrete tools such as
pictographs have been used to simplify complex medical concepts in the context of health
education, [18-20] and are frequently used to communicate instructions for medication use
(e.g., time of day, with or without food) among elderly and low literacy patients. [21]
Pictographs have been the best method for communicating risk and benefit information
regarding treatment options for patients with both low and high numeric literacy. [21]
Patients report trusting information that is conveyed in pictographs. [22] Such pictorial tools
are particularly important for use among populations with minimal education, challenged
cognitive skills, or in settings where providers are not fluent in the varied languages or
dialects of their patients.

1.2. Use of electronic drug monitoring (EDM) as a tool to support adherence counseling
EDM has recently been assessed as a tool to enhance adherence. Among a sample of people
living with HIV in China, those whose provider used monthly EDM print outs as a
counseling tool to discuss percent of doses taken and percent of doses taken on time had
significantly higher adherence than those who received standard counseling without EDM
feedback (96.5 vs. 84.5%, p=0.003). [23] Similarly, de Bruin and colleges (2010) contrasted
visual images of patients’ ideal level of adherence with that of their own EDM print outs.
Researchers then discussed strategies to reach participants’ ideal level of adherence as a way
to increase motivation to adhere. [24] Finally, among HIV-positive patients with a history of
substance abuse, Rosen and colleagues found that contingency management counseling,
including EDM data review, improved short term adherence by 15% (61% to 76%) during a
16 week period. [25] While data regarding the impact of EDM review on ART adherence is
emerging, discussion of how to incorporate EDM review into adherence counseling is
missing.
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1.3 Background of MOTIV8 intervention
This paper describes the counseling tools utilized in the context of Project MOTIV8, a three
armed, multisite randomized controlled trial of behavioral interventions to increase ART
adherence among HIV-positive urban clinic patients. The study’s primary aim was to
determine whether Motivational Interviewing-based Cognitive Behavioral Therapy (MI-
CBT) counseling combined with modified Directly Observed Therapy (mDOT) is more
effective than MI-CBT counseling alone or standard care in increasing adherence to ART. In
this manuscript, we present concrete, pictorial communication tools used to enhance
patients’ understanding of drug resistance and the importance of taking medications on time,
as well as procedures for incorporating the review of EDM data into MI-CBT counseling
sessions. We examine the impact of these counseling tools on patients’ ability to apply
information to vignettes of real dosing schedules. Finally, we discuss the application in both
low and high resource clinical settings.

2. Methods
2.1. Design

The 204 participants were randomly assigned to one of three groups: 1) Standard Care (SC)
which received medical care as usual (n=65, 32%), 2) Motivational Interviewing-based
Cognitive Behavioral Therapy (MI-CBT) adherence counseling (n=70, 34%), or 3) MI-CBT
adherence counseling with modified Directly Observed Therapy (MI-CBT/mDOT; n=69,
34%). The MI-CBT adherence counseling provided in the two active intervention arms was
identical, and no additional counseling was conducted during mDOT visits. We combined
data from patients in both intervention arms (n=139) compared to standard of care (n=65).

MI-CBT Adherence Counseling—Participants in the two intervention arms (MI-CBT
and MI-CBT/mDOT, n=139) were assigned to receive 10 counseling sessions (six face-to-
face, four by phone) over a 24 week period from extensively trained Master’s level project
counselors. The intervention was guided by the Information-Motivation-Behavioral Skills
(IMB) model of behavior change, [27] which asserts that information is a prerequisite, but in
itself insufficient to alter behavior, and that motivation and behavioral skills are critical
determinants in promoting behavior change. Counseling aimed to provide information,
enhance motivation and develop problem solving skills to increase adherence to ART.

Standard of Care—Evaluation of the quality of the standard of care was conducted by
medical record abstraction, patient surveys and provider interviews which revealed high
(>80%) compliance with current ART treatment guidelines and frequent discussion of
adherence challenges. [28] While established clinic-based adherence support was provided
to participants in the standard of care arm, the intervention arms provided unique
educational counseling tools, the review of EDM data, and a motivational interviewing style.

2.2. Development and use of counseling tools
A combination of ART counseling tools were employed in the MOTIV8 intervention.
Pictorial tools conveying adherence concepts through the use of visual images and color are
categorized as low resource tools because the costs associated with their development and
utilization are minimal. However, the use of EDM as a counseling tool is considered a high
resource adherence counseling tool due to the expense of the EDM devices, associated
software, and computer requirements for utilization. Recognizing the diversity in clinical
settings providing ART adherence counseling, we present both low and high resource
adherence counseling tools for consideration.
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2.2.1. Low resource, pictorial tools to increase understanding of adherence—
Study staff developed a range of strategies to communicate the benefits and necessity for
high ART adherence. To make tools concrete and understandable to all participants, the use
of pictographic images, color scales, and differing size dimensions were developed and
piloted among a group of patients from the target population. Patient feedback was
incorporated and the finalized counseling tools were used to illustrate the importance of
taking prescribed medications on time and in the manner indicated (e.g., with/without food).
Tools were also developed to assist participants in understanding the concept of drug
resistance. We describe below two pictographic images used in MOTIV8 to enhance
participants’ knowledge and understanding of ART adherence.

“Target Tool”—The Target Tool (Figure I) was developed to communicate the concept of
a “window period” (WP) to increase the percent of doses taken on time. To guide
participants when to take their medications, the ideal WP (center green zone) around one’s
dose time was defined as +/−30 minutes from their scheduled (or “target”) dosing time, and
the acceptable WP (middle yellow zone) for once or twice a day dosing was defined as +/− 2
hours from their scheduled dosing time. The acceptable WP for medications that should be
taken three times a day was +/− 1 hour. Participants were informed that taking medication in
the acceptable WP was more effective than taking it outside of the WP, or skipping a dose
altogether; however, the goal of taking medications within the ideal WP was stressed. The
outer red zone was described as risky given the increased threat of viral mutation and
development of drug resistance when medications were taken beyond the two hour WP.

The Target Tool facilitated conversations on how to link taking one’s medications with other
consistently occurring daily events such as the morning or evening news. Counselors
utilized the tool to illustrate the ideal and acceptable WP for each participant based on their
specific regimen. Together, they then customized the target tool by writing in the target,
ideal, and acceptable times to take their medications (second image of Figure 1).

Illustration of viral suppression, viral mutation and drug resistance—Pilot
testing revealed that the concepts of viral suppression, viral mutation and drug resistance do
not lend themselves to simple verbal explanation with both low and high literacy
participants. To address this, an image to illustrate these complicated and abstract concepts
was developed. As seen in Figure II, the image of a brick wall was used to represent how
ART medication, when properly taken, creates a barrier that blocks HIV from copying itself.
Counselors explained that when patients take their ART medications timely and exactly as
prescribed, the wall stays strong and HIV cannot get through. However, if doses are missed
or untimely, the wall will become weak with exposed gaps allowing HIV to get through it.

Next, the idea of viral mutation from suboptimal adherence was communicated by
explaining that once HIV learns how to break through the wall, it will be able to get through
that part of the barrier forever. If this frequently happens, HIV will become exceptionally
smart, and the medication that built that part of the wall (including similar medications)
eventually won’t work. To communicate this, the final image depicts a wall weakened by
poor adherence with several gaps allowing HIV to break through and become resistant.
Participants were encouraged to think of their medications as building blocks that were
fortifying the wall against HIV.

2.2.2. High resource tool to increase adherence to ART
Utilization of EDM feedback as part of counseling EDM (specifically, the Medication Event
Monitoring System; http://www.aardex.ch) were used to measure adherence. Review of the
data from the EDM was incorporated into the adherence counseling for intervention
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participants. At the beginning of each face-to-face session, counselors uploaded data from
the EDM and, together with participants, reviewed a graph of their adherence over the
period of time since their last session (usually two weeks). The first screen shot looked like a
calendar and recorded a 0, 1, 2 or 3 on each day (depending on their dosing regimen)
representing the number of times the EDM was opened in each 24 hour period, see Figure
III. Counselors would first ask participants if the screen shot looked like an accurate
representation of their recent adherence. This provided participants the opportunity to
inform them of any occasions where they “pocketed pills” (i.e., prematurely putting a dose
in their pocket to be taken later to avoid carrying the bottle) or particular challenges that
may have impaired adherence.

The second screen shot, see Figure IV, graphed the number and timing of daily openings of
the medication bottle, demarking those that occurred within the ideal two hour window
around target dosing times (shaded area) and indicating missed doses with triangles.
Counselors would briefly summarize the results without judgment, indicating the percent of
doses taken and the percent taken on time. Counselors would then elicit from participants
their thoughts regarding their recent adherence, and if below 95%, discuss the challenges
that were impeding higher adherence. Using the screen shots allowed counselors and
participants to easily see what was really occurring and to compare and contrast current and
past adherence. This is in contrast to the more typical questioning, e.g., “How is your
adherence going?”, which requires patients to rely on their memory and ability to average
over a long period of time, and supports social desirable responding. Having the data
visually displayed also facilitated a discussion of how and why adherence was either
becoming easier or more difficult and naturally led to problem solving. For example, if the
counselor and participant were able to observe that the morning doses did not present a
challenge, but that it was more difficult to adhere to the evening doses, they could work
together to develop a plan to overcome barriers more commonly experienced at the end of
the day. This process of evaluating EDM data has the potential to be confrontational,
particularly if a patient has poor adherence. Maintaining a patient-centered style of
communication (i.e. Motivational Interviewing) was critical in avoiding negative
interactions and handling resistance in a constructive manner.

2.3. Evaluation of ART knowledge and counseling satisfaction
2.3.1. Procedure—Participants’ ART adherence knowledge and satisfaction with the
counseling experience were assessed via measures developed for this study and administered
via audio computer-assisted self-interview. For the purposes of this study, we used ART
adherence knowledge data collected at baseline and 48 weeks. Satisfaction with the
counseling experience was assessed at 24 weeks, which coincided with the conclusion of
counseling.

The material resources required to replicate the target tool and resistance image are nominal,
and individuals can be easily trained in their use. Color copying and optional lamination of
each image makes these tools a feasible option for clinics and programs in low resource
settings. Effective use of the counseling tools requires less than 1 hour of training,
presuming that providers/counselors already have a solid understand of the dynamics of HIV
adherence, viral suppression, viral mutation and drug resistance.

The use of visual EDM feedback data as a counseling tool to improve adherence requires
significantly more resources. The cost of EDM devices (MEMS caps) used in this study was
approximately US$100 each (www.aardexgroup.com, purchased in 2004). The likelihood of
lost or non-functioning devices that require replacement should be calculated into potential
expenses, which in our study was 15% (30 replacements for 204 participants). Counseling
rooms require a computer and EDM reader with specialty software (approximately $365 and
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$406, respectively). Training for the EDM review procedures could be conducted during a
full day session, however, mastery of the motivational interviewing style takes considerably
more intense training. Counseling skills specific to the EDM review could be taught in 1-2
days, which is similar to the training requirements estimated by Sabin and colleagues. [23]
The average face-to-face counseling session in this study was 10 minutes, with a range of
5-20 minutes depending on participant’s level of adherence.

2.3.2. Measures—ART Adherence Knowledge: The knowledge measure consisted of
vignettes created to assess participants’ understanding of the importance of dose timing to
avoid drug resistance. Participants were presented with three vignettes and asked to identify
the target, ideal and acceptable dosing schedule for once, twice and/or three times per day
ART regimens. Vignettes were matched to participants own dosing regimens so that
participants were only asked about dosing schedules that they were actually on. For
example, participants on only once per day ART medications were administered only the
once per day questions. Participants with a combination of required doses responded to
multiple vignettes as appropriate. The three vignettes and response options for the once per
day dosing regimen are presented in Table 1. An ART adherence knowledge total score was
produced by calculating the percent of correct answers over the total number of questions
administered for each participant.

Satisfaction with Counseling Experience: Participants responded to a series of questions
regarding their satisfaction with the overall counseling experience in which the
communication tools were used. Specifically: 1) Did the counseling help participants to
adhere to their ART medications?; 2) Did it change the way they think about their health?;
and 3) Would it be helpful with other types of health issues? Response options ranged from
0 “not at all helpful” to 4 “extremely helpful.”

2.3.3. Analysis—We used a t-test to compare ART Adherence Knowledge total scores
between

intervention and standard of care participants at baseline. Changes in knowledge were
analyzed using repeated measures ANOVA with group (intervention vs. standard care) as
the between-subjects factor and time (baseline to follow-up) as the within-subjects factor.
Mauchly’s Test of Sphericity and Schefe’s post hoc test were conducted to estimate
marginal means. We used a t-test to compare regimen complexity between the standard of
care and intervention groups, descriptive statistics to assess participant satisfaction with the
counseling experience, and qualitative data collected from study counselors regarding the
use of the counseling tools.

3. Results
3.1. Participants

The majority of participants were male (75%) and African American (57%) with over half
of the sample (53%) identifying as either homosexual or bisexual. Mean age of participants
was 40.4 years (SD=9.5 ), 53% had the equivalent of a high school education or less, and
65% reported secure housing (rented or owned residence). Approximately one third of
participants were ART naïve at baseline.

3.2. ART Adherence Knowledge
There were no baseline differences in the percent of correctly answered questions between
participants in the intervention and standard care groups (M =40.7, SE=1.9 vs. M=41.5,
SE=2.8; t = 0.64, p = 0.53). Furthermore, we found no difference in regimen complexity
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between the intervention and standard of care groups (M =1.49, SE=0.05 vs. M=1.52,
SE=0.07; t = 0.31, p = 0.75). The change in ART Adherence Knowledge from baseline to 48
weeks was significantly different between groups (F(1,172)=10.76, p=0.001). Inspection of
the means revealed that intervention participants experienced a 12.4% increase in ART
Adherence Knowledge (40.7% to 53.1%) from baseline to 48 weeks whereas standard care
participants evidenced a 1.8% decrease (41.5% to 39.7%). Figure V displays the baseline to
48 week changes in ART Adherence Knowledge in the two groups.

3.3. Participant satisfaction
Overall, 80% of intervention participants felt the counseling was mostly (32%) or very
(48%) helpful for adhering to their medications. A majority (57%) agreed that the
counseling sessions changed the way they think about their health. Over 80% felt this type
of counseling would help them with other types of health issues. 3.4. Qualitative data from
counselors on use of the adherence tools Counselors reported that while explaining the
Target Tool, several participants experienced “ah-ha” moments regarding the importance of
taking the medications at the same time every day. While it is very likely that their provider
had previously given this same advice, it was the systematic explanation facilitated by the
tool that helped participants apply the advice to their own regimens.

4. Discussion and Conclusion
4.1. Discussion

The counseling tools described in this paper were evaluated in the context of a rigorously
conducted randomized controlled trial, and found to significantly increase knowledge of
medication timing and avoidance of resistance. Studies assessing ART knowledge have used
various measures and definitions. [28,29] In assessing dosing knowledge, the ADEPT
(Adherence and Efficacy Protease Therapy) study realized a greater increase in the
proportion of participants with correct dosing knowledge at 48 weeks compared to baseline
(20% vs. 12% increase), [30] however, their criteria for ‘accurate ART dosing knowledge’
was considerably less rigorous (correctly identifying their dosing time(s) each day vs.
knowledge of the window periods beyond their specified dose time that were within the
ideal, acceptable and risky categories). While it is recognized that accurate knowledge alone
is insufficient for long term behavior change, it is a fundamental element, without which,
additional efforts may be wasted. The larger MOTIV8 study measured actual adherence, and
found a significant interaction with treatment effects of the MI-CBT/mDOT intervention
which was the strongest during the active phase of the intervention and declined over time.
[31]

Strengths and Limitations—We recognize that despite the increase achieved through
counseling, the absolute level of adherence knowledge regarding medication timing and
drug resistance is still low. As this is not a dismantling study of the various intervention
components, we cannot identify the exact contribution of each element or counseling tool to
participants’ ART adherence knowledge. Rather, we describe counseling tools that were
specifically designed to communicate information necessary to correctly answer adherence
questions posed in the vignettes. These tools likely increased ART adherence knowledge,
were well received by participants, and can be implemented in a variety of settings.

Given the need to improve ART adherence counseling in both high and low resource
settings, two of the three tools described are feasible for low-resource clinical settings.
While EDM review may remain cost prohibitive for many clinics in low and even some
high-resource countries due to equipment costs and the need for dedicated personnel,
limiting the use of EDM review only to those struggling to maintain adequate (versus high)
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adherence could reduce costs and increase the feasibility of its use. [23] Future research is
needed to develop rigorous cost-benefit analyses of high resource counseling interventions
such as EDM review, and the potential savings accrued by reduced frequency of
hospitalization and salvage therapies resulting from improved ART adherence. Lastly,
participants in the intervention arms did receive more contact time with counselors
compared to participants receiving the standard of care. Therefore, it cannot be ruled out that
increases in knowledge were influenced not only by the counseling tools and counseling
style, but also increased contact.

4.2. Conclusion
Given the challenge of understanding abstract and complex medical concepts, pictorial
images are valued for their ability to communicate such information concretely. These
counseling tools can be used to facilitate ART adherence communication between patients
and their providers. Such visual counseling tools may be especially valuable when working
with patients who are not fluent in the provider’s native language, unfamiliar with technical
medical terms, or for patients with limited cognitive skills. More of these adherence
counseling tools need to be incorporated into low and high resource clinical practice as
appropriate.

4.3. Practice implications
These intervention counseling tools can be implemented in many settings to enhance ART
adherence counseling. The two low-resource concrete educational tools are appropriate for
use by HIV providers, nurses, counselors or NGO staff working with people on ART in both
low and high resource settings. The images, particularly the target tool, can be sent home
with the patient as a visual reminder or stimulus cue for adherence. Pharmacists may also
find such tools useful when counseling clients on how to take their medications. The
pictorial tools are ideal for use in all settings, but may be of most benefit in settings with low
literacy rates or where provider communication is compromised by language barriers.
Additional pilot testing of the images in the local context will likely identify helpful
adoptions that will make them more relevant for patients (e.g., replacing the bricks with
contextually appropriate material). Additional refinements of the images or how they are
explained might also be developed to enhance patients’ understanding of these and other
adherence topics (e.g., side effect management).

Although the use of EDM feedback was utilized in the context of a clinical research trial,
modified application in a clinical setting could be feasible. The quality and interpersonal
style of the counseling may be diminished, but a designated adherence counselor could
spend a few minutes reviewing the adherence output and discussing problem solving with
patients. While the expense of EDM review as a counseling tool is high, we know that poor
adherence negatively affects the cost-effectiveness of ART, since the same expenditure
yields declining benefits. [5,32] Investment in EDM and its associated software and training
may be warranted in high resource clinics in settings with high HIV prevalence. Additional
cost-benefit analyses are needed to inform such investments.

The need to translate not only research findings, but also effective research tools into clinical
practice has been emphasized by HIV providers and funding institutions [33]. As our
understanding of adherence continues to evolve, visual concrete images to describe concepts
such as persistence and the development of co-morbidities will likely be needed. We hope,
in small part, to address this gap in the literature by describing and presenting both low and
high resource ART adherence counseling tools used in the context of a successful
randomized controlled behavioral intervention trial.
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I confirm all patient/personal identifiers have been removed or disguised so the patient/
person(s) described are not identifiable and cannot be identified through the details of the
story.
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FIGURE 1.
Target Tool to increase understanding of the ideal ‘window period’ for taking ARVs.
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FIGURE 2.
Brick Wall Image to Illustrate the Concept of Drug Resistance
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Figure III.
Initial calendar view of the EDM print screen showing number of MEMS bottle openings
per day.
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Figure IV.
Graphic EDM feedback illustrating ART doses taken and those taken on time.
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Figure V.
ART adherence knowledge (% correct) compared by intervention group at baseline and 48
weeks.
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Table 1

Vignettes used to assess knowledge of target, ideal, and acceptable dose for patients on a once per day ART
regimen.

Vignettes Response Options

1 David has been given an HIV regimen that
involves taking pills once per day. In your
opinion, which one of the following options for
taking his medication would be IDEAL so he has
the smallest possible chance of developing
resistance?

a. At 8am on Monday and 10am on Tuesday

b. At 8am on Monday and 8am on Tuesday

c. At 6am on Monday and 8am on Tuesday

d. At 6am on Monday and 10am on Tuesday

e. At 10am on Monday and 6am on Tuesday

f. Don’t know

2 LaShonda cannot take her medication exactly at
the time she is supposed to. In your opinion, how
much can LaShonda be off from the perfect time before
she increases her chance of developing resistance
even slightly? In other words, which one for the
following options is the largest amount of time
before or after the scheduled time that you would
still consider IDEAL so she has the smallest
possible chance of developing resistance?

a. 3 hours before or after the scheduled time

b. 21/2 hours before or after the scheduled time

c. 2 hours before or after the scheduled time

d. 11/2 hours before or after the scheduled time

e. 1 hour before or after the scheduled time

f. 30 minutes before or after the scheduled time

g. Don’t know

3 Julie cannot take her medication exactly at the
time she is supposed to. In your opinion, how
much can Julie be off from the perfect time before
she significantly increases her chance of
developing resistance? In other words, which one
of the following options is the largest amount of
time before or after the scheduled time that you
would still consider ACCEPTABLE to avoid
significantly increasing her chance of developing
resistance?

a. 3 hours before or after the scheduled time

b. 21/2 hours before or after the scheduled time

c. 2 hours before or after the scheduled time

d. 11/2 hours before or after the scheduled time

e. 1 hour before or after the scheduled time

f. 30 minutes before or after the scheduled time

g. Don’t know

Note. Correct answers for each vignette in bold.

Participants were presented with vignettes that reflected their own ART dosing regimen (once, twice, three times per day dosing or a combination
of the above). Only once per day dosing vignettes are presented in Table 1.
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