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Abstract
It can be difficult to take time to reflect on healthy habits
and goals. For those living with HIV, it is particularly important to have the opportunity to understand when and
how their bodies are reacting to certain medications. In this
work, we explore how a medication adherence application
could help adults with HIV to reflect on their medication
tracking behaviors in a way that promotes adherence. We
present qualitative data collected through an early design
stage activity by means of the Asynchronous Remote Communities (ARC) method, and a survey measuring attitudes
toward a prototype application. We discuss two design implications for medication adherence applications: enabling
users to record qualitative data that gives context to adherence data, and providing more visual support for reflection
on daily medication behaviors.
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Introduction
For people living with HIV, adhering to a required daily medication can be difficult. In prior work, we designed a smart-
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phone intervention, TreatYourSelf (TYS) 1 , to address medication adherence among individuals living with HIV [8].
The purpose of TYS is to provide reminders and support
adherence tracking over time. TYS was designed for and
with Philadelphia youth living with HIV. In this work, we explored the potential for TYS to help adults with HIV understand when and how their bodies are reacting to medication, which can only be accurately comprehended through
the use of consistent medication adherence data.
We engaged participants in a discussion about TYS, and
gathered their attitudes via survey, by means of a closed
Facebook group of adults living with HIV, using the Asynchronous Remote Communities (ARC) method. We explored the following research questions:
1. Is the design of TYS appropriate and engaging to a
diverse population?
2. How could TYS help people with HIV reflect on the
effects of medication on their wellbeing?
3. What other functionality might help people with HIV
monitor their medication adherence in motivating
ways?
We discuss design implications for exploring new ways to
allow reflection on medication adherence data using qualitative data to support the quantitative data collected daily, to
promote healthy adherence behavior.

been diagnosed with HIV. It is also one of the only ways
to continue living well for a normal life expectancy with the
disease [4]. Anthropologists have reflected deeply on how
communities have built systems of support and resilience to
combat this arduous adjustment process [9]. Management
of daily medications involves a range of factors, including
the relationship between reading and health literacy levels and medication adherence [11]. One study found that
nearly one third of patients are not 100% adherent and the
patient’s literacy level was "associated with more than a
three-fold greater likelihood of missed doses" [11]. This indicates the strong need for easily understandable forms of
data that has been collected on their patient’s adherence
[4]. Wolf et al. affirm that "comprehensive interventions are
needed that target both patient understanding and selfefficacy through empowering approaches to care" [11].
Reflection on Context of a Behavior
Previously, researchers have found design flaws which
could hinder users from regularly utilizing a personal informatics device. One of the main problems was a lack of
ease in interpreting and accessing information within the
system [2]. Because of the unique needs of persons living
with HIV, it is necessary to understand how contextual data
collection could influence their experience with the application. Bussone et al. contribute a process model through
which people living with HIV inquire on a personal health
tracking tool. Having an intention in keeping record of the
data they have collected was reported to be specifically important to people living with HIV rather than being generally
important to people living with any chronic disease [1].

Related Work
Medication Adherence
Managing adherence of daily medications is one of the
most difficult adjustments for adults who have recently
1

Previously TreatYoSelf: changed per request from funding sources.

Methods
The ARC Method
To obtain perspectives on TYS from a diverse range of
potential users, we employed the Asynchronous Remote
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Gender
Male
Female
Gender Queer
Sexual Orientation
Heterosexual
Homosexual
Bisexual
Race/Ethnicity
Caucasian
Latino
Asian
African
Country
U.S.
Philippines
Kenya
Mexico
South Africa
U.K.

N (%)
11 (58%)
7 (37%)
1 (5%)
N (%)
8 (42%)
8 (42%)
3 (16%)
N (%)
12 (63%)
4 (21%)
2 (11%)
1 (5%)
N (%)
13 (68%)
2 (11%)
1 (5%)
1 (5%)
1 (5%)
1 (5%)

Education

N (%)

High School
College

14 (74%)
5 (26%)

Table 1: Participant demographics
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Communities (ARC) method developed by MacLeod et al.
[6, 5]: "An ARC study involves a group of participants in
an online environment (typically a private or secret Facebook group) completing periodic activities both individually and as a group. These activities can be anything from
lightweight ice–breaker activities to psychometric exercises" [7]. Initially, the ARC method was created to study
people living with rare diseases in order to overcome barriers of geographic distribution of participants [5]. More recently, the ARC method has been used to study stigmatized
populations who have been traditionally difficult to recruit
for studies conducted in face to face settings. In particular,
Maestre et al. used the ARC method to study people living
with HIV [7] and found that the method "facilitated recruitment and data collection. It registered a high response rate
and little delay in completion of activities. It also sustained
participant engagement throughout the study" [7]. Thus,
ARC has allowed researchers to overcome barriers that
make it difficult–or even impossible–to conduct face to face
studies with certain hard-to-reach populations2 .
Procedure
Participant recruitment and data collection was completed
via the ARC-based study conducted by Maestre et al [7].
In that study, the ARC method was deployed in a secret
Facebook group "in order to compare and validate findings with previous ARC studies that have used the same
platform" [7]. During May and June of 2017, the search
keywords "HIV support" were entered on Facebook to find
HIV support groups from which to recruit potential participants. A request to join the groups was sent to several
groups that had at least a thousand members. Administrators from four different groups accepted the membership
request, and asked for IRB documentation regarding the

study before adding a researcher to their groups. Participants were recruited via a post on the wall of each of these
support groups. Group members who were interested in the
study responded to the recruiting post and were asked to
send either an e-mail or private Facebook message to the
researchers. Questions regarding the consent form were
addressed via Facebook Messenger. After participants sent
a scan of the signed consent document, they were invited
to a secret Facebook group named "Chicken Soup Group".
Participants were compensated with $50 via PayPal at the
end of the study, regardless of their level of participation.
During the eight week study, which is explained in more
detail in [7], participants were asked to complete weekly
activities. Maestre et al. did an overall meta evaluation of
the suitability of the ARC method to study a stigmatized
population. They discuss their findings in terms of recruitment, data collection, participation, engagement and delay
in completion of activities. In this paper, however, our findings are derived from an in-depth analysis of data collected
from specific activities that were deployed during the sixth
and seventh weeks. These two activities were designed
to capture feedback about the TreatYourSelf mobile application. Accordingly, on week six, the activity consisted of
a video and an interactive prototype of the TreatYourSelf
mobile application. The video had a duration of five minutes and showed animated screens of the application with
audio explanations about its main features and functionality. Additionally, participants were provided with a link to an
interactive online prototype of the app so that they can interact with its main features more directly. Participants were
asked to provide feedback and engage in discussion about
the app in the comments area of the activity post. On week
seven, participants were asked to fill out an online survey
about the app regarding its usability and features.

2
For a more detailed guideline on how to implement the ARC method
for these populations, please refer to [7].
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Survey
A survey composed of about forty questions was administered to the participants, and 16 out of the 19 participants
completed it. The survey covered topics such as aesthetics, organization, existing reminders and motivations for
medication adherence, impressions of the application’s effectiveness for themselves and others, and participants’
impression of the various features of the application.
Participants
Participants ranged in age from 18-60 and the number of
years living with HIV ranged from 1-30 years. Four participants were employed full time, while the rest were either
self-employed, unemployed, or receiving disability payments. All were able to write and speak English fluently.
Detailed demographics can be found in Table 1.
Data Analysis
The data from the discussion in the Facebook group and
the survey were analyzed together using affinity diagramming [3] and inductive thematic analysis [10]. The research
team iteratively discussed emergent themes.

Results
The conceptual model and overall design of TYS were validated by participants. This was particularly interesting seeing as the application was originally designed with and for
youth in Philadelphia. The application has now been validated as a medication adherence tracking tool by a diverse
group of people, including ethnicity and a wide age group.
This could indicate generalizability of the design and the
universal need for the concepts incorporated in the design.
75% of participants reported never having attempted monitoring their medication adherence with an application. After
seeing the design and functions of our proposed application, 80% of participants reported that they would download

Figure 1: This iteration of the application allowed users to
visualize their adherence recorded in weekly, monthly, and daily
forms although, without qualitative record keeping.

and use it for their own medication adherence tracking. Participants also indicated perceived ease of use and intuitive
navigation: 88% (14/16) agree and strongly agree that "The
sections in the app fit well together" and that "The sections
in the app appear nice and neatly grouped." These findings
suggest an overall validation of the design and organization
of the application, allowing us to further investigate more
complex facets of the design’s implication in participants’
lives. We identified two main themes: a need to provide
context along with the qualitative data of daily medication
adherence, and to easily visualize all the data collected surrounding their daily medication routine.
Need for Context Surrounding Medication Routine
Participants communicated a need for a qualitative data
collection of their medication adherence routine. The need
arose from several perspectives; from a need for "place for
notes to state what may have been going on physically to
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make a change i.e. cold, infection etc," to noting "when and
why they might have stopped taking a certain medication".
This goes back to the uniqueness of the disease and the
needs associated with tracking medication habits [1]. When
tracking adherence, it is just as important to understand
why they might have missed their medication that day and
how a new medication might be effecting how they feel and
go about their daily routine:
3

Jacob : It might be helpful if a med is missed to
record a reason why: away from home, ran out,
forgot, didn’t want people to see, feeling side
effects, etc. That way folks could trouble shoot
ways to overcome problems.
As Jacob reported, with a space to evaluate the context in
which persons living with HIV have reacted to a new medication or missed a medication, there could be a higher likelihood of troubleshooting and overcoming the problem that
could be occurring. This design could also provide physicians an increased awareness of their patients’ habits and
reasons for various side effects of new medications.
Need to Easily Evaluate Data Collected
Participants communicated a need to evaluate data of adherence to medications. Participants reported liking the bar
graph included on the application. The graph indicates how
many times that month they recorded taking their medication. It can be difficult for those more recently diagnosed to
become accustomed to the process of creating habitual adherence to a regular medication routine while maintaining
awareness of how a certain medication could be effecting
their bodies. Having visuals and a digestible interpretation
3

All names are pseudonyms to protect anonymity.

of their adherence on the application was reported as encouraging, and could have potential to increase self efficacy
in the difficult adjustment to regular medication adherence:
Sarah: I like the bar graph for talking meds.
[...] Might be nice to get a % at the end of each
month for adherence.
Many participants also felt that medical data tracking their
CD-4/8 cell levels and viral loads (indicators of the amount
of HIV in the blood) would be useful to have on hand in the
application to help them compare the progression of their
HIV with their medication adherence.

Conclusion
Overall, we found that it is important for adults living with
HIV to understand how their bodies are reacting to certain
medication based on qualitative data recorded to provide
context to the quantitative data of medication adherence
for the day. In addition, with visual graphs that are easy to
understand, adults living with HIV can easily reflect on their
adherence habits and be encouraged to continue a consistent streak. To this end we have proposed two design
considerations when developing applications for persons
living with HIV. We propose that by allowing users to visualize their medication adherence track record quantitatively
and qualitatively, the application could empower users to
take positive steps forward in tracking their health. It is possible that positive reinforcement and context provided in the
two design suggestions, could empower those living with
HIV to continue consistent habits of medication adherence
and communicating with their health care professionals.
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