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Abstract

Background: TheHIV epidemic in the Philippinesis one of the fastest growing epidemics globally, and infections among men
who have sex with men are rising at an alarming rate. The World Health Organization recommends the use of mobile health
(mHealth) technologies to engage patients in care and ensure high levels of adherence to antiretroviral therapy (ART). Existing
mHealth interventions can be adapted and tailored to the context and popul ation served.

Objective: Thisstudy aimsto createalocally tailored intervention using amobile phone platform to support treatment adherence
for HIV patients on ART in the Philippines.

Methods: A mixed methods approach guided by the Behavior Change Wheel framework was used to adapt an existing mHealth
adherence support platform for the local setting and target population. A literature review, retrospective clinical record review,
and focus group discussions with patients were conducted to understand the drivers of ART adherence and tailor the intervention
accordingly. The resulting intervention was pilot-tested for 8 weeks, followed by focus group discussions with patients who
received the intervention to assess the acceptability of the design.

Results: Key issues contributing to nonadherence included side effects, lack of behavioral skillsfor pill taking, social support,
mental health, and substance use. Patientsidentified mHealth as an acceptable mode of intervention delivery and wanted mHealth
services to be highly personalizable. The study team, clinicians, and software developers integrated these findings into the
intervention, which included amenu of servicesasfollows: pill reminders, health tips, adherence feedback, appointment reminders,
and symptom reporting. During the pilot phase, technical issuesin the interactive voice response system (IVRS) were identified
and addressed. Patientswho participated in the pil ot phase expressed a preference for SM Stext messaging over the [VRS. Patients
responded positively to the appointment reminders and health tips, whereas patient feedback on daily and weekly pill reminders
and adherence feedback was mixed.
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Conclusions: The mobile phone-based SM S text messaging and IV RS intervention was acceptable to men who have sex with
men in Manila, the Philippines, and qualitative analysis suggested that the intervention helped promote ART adherence and

appointment attendance.

(IMIR Form Res 2022;6(2):€30811) doi: 10.2196/30811
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Introduction

HIV on the Risein the Philippines

The Philippines has the fastest growing HIV epidemic in the
Asia-Pacific region [1-3]. Nationa surveillance data show that
the number of new HIV casesin the Philippines has increased
at an alarming rate during the past decade, with anincrease from
311 cases identified in 2007 to 12,778 cases identified in
2019—a41-foldincreasein new HIV diagnoses[4]. According
to the surveillance reports by the Joint United Nations Program
on HIV/AIDS, the Philippines progress toward reaching
HIV/AIDS 90-90-90 goals has been slow, with 73% of people
living with HIV being aware of their status, 44% on treatment,
and low coverage of viral load testing (<50%) [5,6].

The group most impacted by HIV inthe Philippinesis menwho
have sex with men (M SM), representing 84% of new diagnoses
since 2015. The median age of new casesis 28 years, and >80%
of peopleliving with HIV/AIDSin the Philippines are aged <35
years [4,7]. In 2015, a national surveillance survey found that
HIV prevalence among MSM who practiced anal sex was
6% —an increase from 3.3% in 2013 [4-6,8-10].

As the burden of HIV increases, it is imperative that as many
HIV-infected people as possible are diagnosed, started on
treatment, and successfully retained in care. Achieving adequate
viral suppression through the use of antiretroviral therapy (ART)
will be one of the key toolsin ending the HIV epidemic in the
Philippines. Unfortunately, widespread stigma, lack of
knowledge, and barriers to accessing care pose a challenge to
engaging patients in testing and ensuring high levels of
adherence to ART and retention in care [8,10,11]. Asin many
low- and middle-income countries, high rates of first-line
treatment failure, loss to follow-up, and suboptimal treatment
adherence led to poor outcomes for many HIV patients in the
Philippines [12,13].

Evidence-based public hedlth interventions are required.
However, a 2015 report by the World Health Organization
highlights that the body of HIV research conducted in the
Philippines has been limited [14], and a systematic review of
HIV risk studies in the Philippines through April 2018 found
only 3 publications that included data about the group most
affected by HIV—MSM [15].

Mobile Health for Adherence

Asmobile phone technol ogies have become widespread in low-
and middle-income countries, mobile phone interventions have
become increasingly popular in the global health and
development sectors as a potentially inexpensive and efficient
way to communicate with and deliver services to people.

https://formative.jmir.org/2022/2/e30811

Mobile phones are multifunctional tools that can be used for a
variety of functions that range from simple alarm functions,
SMSS text messaging, calls, interactive voice response systems
(IVRSs), and complex apps and games. People usualy have
their mobile devices with them; therefore, using mobile
technologies alows the timing of the intervention delivery to
be synchronized with the most relevant time to claim the
attention of therecipient [16]. M oreover, mobile phones can be
used almost anywhere. As wireless coverage is improving
globally, mobile communications can be provided even in
remote areas.

In the Philippines, 99% of the population is reached by mobile
cellular network coverage and mobile phone use is among the
highest in the world, with 155 mobile connections per 100
people [17,18]. Although the coverage of mobile networks is
high, smartphone coverage and mobile internet (Long-Term
Evolution) speeds are lower in the Philippines than in other
countriesin the region [19], which limits the potential reach of
mobile internet and app-based solutions.

The 2016 World Health Organization Consolidated Guidelines
on the Use of ART for the Treatment and Prevention of HIV
Infection promoted the use of SM S text messaging to improve
adherence to therapy [20]. Research has shown that mobile
health (mHealth) interventions have potential benefits for a
widevariety of health issues, including antiretroviral adherence,
smoking cessation, diabetes control, maternal health, and
vaccination programs [16,21].

M obile phoneinterventions have proven successful inimproving
ART adherence in Africa, South Asia, and Latin America
[22-28]. Several systematic reviews have been published
regarding mHealth for ART adherence specifically [29,30]. A
variety of mHealth approaches to improve adherence to
antiretroviral medications have been studied globally, including
daily and weekly short text messages [22,31-33], weekly long
text messages[31], weekly voice messages[34], and fortnightly
phone calls[35,36]. The outcome measures of ART adherence
interventions vary; outcome measures include self-reported
adherence, objective measures of adherence (ie, pill count,
pharmacy refill, and medication monitors), biological end points
(ie, viral load suppression), and quality-of-life measures.

In Kenya, 2 important examples of successful ART adherence
interventions were implemented. At the WelTel Kenyal
multisite randomized clinical trial of HIV-infected adults
initiating ART, adherence to ART was reported in 61.5%
(168/273) of patients receiving the SMS text messaging
intervention compared with 49.8% (132/265) of patientsin the
control group (relative risk for nonadherence 0.81; P=.006).
Suppressed viral loads were reported in 57.1% (156/273) of
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patientsin the SM S text messaging group and 48.3% (128/265)
of patientsin the control group (relativerisk for virologic failure
0.84; P=.04) [22].

Another randomized trial of 131 adult patientswho had initiated
ART less than 3 months before enrollment found that 53% of
participants receiving weekly SM'S text messaging reminders
achieved adherence of 290% during the 48 weeks of the study,
compared with 40% of participantsin the control group (P=.03).
Participants in groups receiving weekly reminders were also
significantly less likely to experience treatment interruptions
exceeding 48 hours during the 48-week follow-up period
compared with participantsin the control group [31].

Multiplereviewsof theliterature on adherence programs suggest
that mobile phones are afeasible, acceptable, and effective mode
of delivery for HIV interventionstargeting young MSM [37-40].
There is also evidence that daily reminders can support habit
forming over 2-3 months and that weekly reminders effectively
support adherence [23,25,29,41,42]. It is not clear whether
improvements in adherence are sustained if reminders are
stopped once a habit is formed. Some evidence suggests that
weekly messages with interactive elementsthat elicit aresponse
from the user may be the most effective SMS text messaging
adherence interventions, but many questionsremain unanswered
[23,24].

Aim and Objective

The investigators aim to create a locally tailored intervention
using a mobile phone platform to support treatment adherence
for HIV patients on ART at the study clinic in Metro Manila,
Philippines.

The objective of the formative research phase of the study isto
adapt an existing technology platform (Connect for Life) for
the local context. We seek to answer the following questions:

« Whatisthelevel of adherencein the study clinic population
and similar populationsin the country and region?

«  What arethebarriersto and determinants of ART adherence
among the study clinic population?

«  What components should an mHealth intervention include
to address these barriers and determinants?

Methods

Setting
The Sustained Health Initiatives of the Philippines (SHIP) Clinic
is a public-private partnership that opened in 2012. It is a
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low-cost, private facility in Metro Manila, a city of
approximately 13 million peoplein the predominantly Catholic
country of the Philippines and the most densely populated city
in the world. As of April 2021, the SHIP clinic provided HIV
primary care and wraparound services to approximately 900
patients. Between 2012 and 2018, SHIP was a satellite partner
clinic of the Sexually Transmitted Infection/AIDS Guidance
Intervention and Prevention Unit at the Philippine Genera
Hospital, the largest public hospital in the country.

Approximately 98% of SHIP'sclientsare M SM, with an average
age of 30 years at the initial consultation. Most are employed
full time or part time. The patients come from all regions of
Metro Manila, and some live outside of Metro Manilain other
provinces. SHIP currently enrolls approximately 4 new patients
each month.

Ethical clearancefor the study was obtained from the University
of the Philippines Manila Research Ethics Board (protocol
number 2016-265-01) and from the London School of Hygiene
and Tropical Medicine (reference number 11631). All patients
provided written consent before inclusion in the study.

I ntervention Development Approach

Overview

To determine the best configuration of mobile phone support
services for patients in the study site, we used the following
methodology (Figure 1):

1. Formative research to understand the drivers of ART
adherence: literature review of factors associated with ART
adherence (global, regional, and country-specific data),
retrospective analysisof clinicfiles (ART refill forms), and
focus group discussions (FGDs) with patientsin the SHIP
clinic.

2. Development of mHedth intervention: we adapted an
existing mHeal th adherence support platform, tailored it to
the setting and target population, and pilot-tested the
platform, guided by the Behavior Change Wheel (BCW)
approach.

3. Pilot test and preliminary evaluation: we piloted the
intervention with asubset of clinic patientsfor 8 weeksand
then conducted FGDs with patients who received the
intervention in the pilot phase.
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Figure 1. Intervention development process. ART: antiretroviral therapy, mHealth: mobile health.
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Formative Research to Understand the Drivers of ART
Adherence

Review of ART AdherenceLiterature

A literature review of regional, country-specific, and site-level
routine clinical data on ART adherence was conducted by the
investigators. The literature provided point estimates for
adherence that could serve as a comparison with our study
population and outline some of the main facilitators of and
barriers to adherence in the Philippines context.

Retrospective Analysis of Clinic Files

A record review of al pharmacy refill forms from the study
clinic was conducted. Datawere captured from 3381 pharmacy
refill forms collected during routine clinical carefor 682 patients
between May 2012 and August 2016. The pharmacy refill forms
included basic demographic information, dispensing data, pill
count, and self-report of the number of doses missed in the past
30 days. Data quality for these forms was poor, with missing
forms, fields |eft blank, and inconsistent or conflicting datain
alarge proportion of the records. Owing to these limitationsin
data quality, only the most recent refill form for each patient
wasincluded in the analysis, as datawere much more complete
in the recent forms. The estimate of adherence was calculated
asfollows:

Adherence percentage= 1 - (humber of pillsreported
missed since last visit/number of pills dispensed at
thelast visit) (1)

FGDsWith Clinic Patients

During the formative research stage, the study team conducted
FGDsto expl ore adherence challenges and possi bl e approaches
to support adherence. The specific topics covered during the
discussions were adherence challenges, use of mobile phones,
attitudes toward receiving adherence reminders, priority health
education topicsfor mHealth tips, and acceptability of receiving
an adherence score as a feedback mechanism.

https://formative.jmir.org/2022/2/e30811

Focus group participants were recruited through convenience
sampling of clinic patients as identified by the SHIP clinic
physician. Patientswere eligibleto participate if they were aged
>18 years, HIV-positive and on ART at the SHIP clinic, and
willing to participate in a group discussion setting. Privacy
around HIV-positive status was the biggest barrier to
recruitment, and only patients who were publicly open about
their HIV-positive status participated in FGDs.

Each FGD was facilitated by a qualified HIV test counselor
who was experienced in qualitative methods. A second staff
member took detailed notes throughout the session, and
immediately after the discussion, the notetaker and facilitator
debriefed and recorded their initial observations. The FGDs
were conducted in a mix of English and Filipino, which is
common in Metro Manila. Thediscussionswere held in ahired
conference room located in the building next to the SHIPclinic,
selected for the convenience of the participants. Before the
discussion, the participants completed the informed consent
process and provided demographic data and ART adherence
datausing ashort questionnaire. The FGDswere audio recorded
on 2 devices, and the discussionsranged from 60 to 105 minutes.

The FGDs were transcribed, and a framework-guided rapid
analysiswas conducted. Transcriptswere manually coded using
adeductive coding methodology in whichinitial coding grouped
responsesinto overarching themes as per the topic areasincluded
inthe FGD guide. Following initial coding, line-by-line coding
was used to assign the subthemes. Qualitative data were
consolidated in a structured template based on the a priori
research questions. The template enabled the consolidation of
datainto matrices by each category to identify salient themes.

Develop Adherence Support mHealth I ntervention

Develop Intervention SM S Text Messaging and Content

The intervention development process was broadly guided by
the BCW developed by Michie et al [43-45]. Behavior change
techniques (BCTys) related specifically to ART adherence were
informed by theinformation-motivation-behavioral skills (IMB)
model of ART adherence [46].
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The BCW is a method for characterizing and developing
behavior changeinterventions based on acomprehensive causal
analysis of behavior (Figure 2) [45]. In the BCW approach, the
intervention design process consists of 3 stages.

Thefirst stage of intervention development isto understand the
behavior. In this case, the specific target behavior is optimal
adherence to ART, defined as taking at least 95% of the
prescribed ART doses on time. To understand behavior, the
BCW approach startswith the question, What conditionsinternal
toindividualsand in their social and physical environment need
to be in place for a specific behavioral target to be achieved?
Onthebasis of theformative research findings, the components
of capability, opportunity, and motivation that interact to account
for behavior in the BCW approach were summarized [43-45].
Using the capability, opportunity, motivation, behavior
(COM-B) model, we aimed to understand the challenges faced
by patients and identify opportunities to address specific
behaviors through the provision of BCTSs.

The second stage of intervention development in the BCW
model is to identify the intervention options. In this case, we
planned to use an mHealth platform that would be tailored to
the setting and population.

Figure2. The Behavior Change Whesel [45].

O'Connor et d

The third stage is to identify the content and implementation
options, including BCTs and mode of delivery. To better
understand the most appropriate BCTs, we referenced the BCW
taxonomy of BCTs [47] and IMB skills model of ART
adherence (Figure 3) [46]. IMB is a useful behavioral theory
for exploring factors that lead to adherence and is supported by
robust evidence [46,48,49]. It posits that adherence-related
information, motivation, and behavioral skills are the
fundamental determinants of adherence to ART. The model’s
mediational assumption assertsthat ART adherenceinformation
and motivation generally work through ART adherence
behaviora skillsto affect adherence behavior. We used the IMB
skills model to identify the aspects of motivation, information,
and behavioral skillsthat our intervention might target.

Theintervention services weretailored based on input from the
IMB skills model, input by SHIP patients during FGDs, and
information from clinical service providers at the study site.
The study team and clinicians worked together to write 210
health tips, script the reminder messages, and map the call flows.
The lead clinic physician created a symptom-reporting
algorithm. A local voice talent agency was engaged to record
the content. Figure 4 provides examples of tipsin each of the
health tip categories.

. Intervention functions

Palicy categories
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Figure3. Theinformation-motivation-behavioral skillsmodel of highly active antiretroviral therapy adherence[46]. HAART: highly active antiretrovira

therapy.
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Figure 4. Health tip topic areas and sample tips. STI: sexually transmitted infection.
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Local Configuration and Setup of Connect for Life
Technology Platform

From 2015 to 2016, SHIP staff worked with internet technology
specidists and public health professionals from the study
sponsor Janssen Global Public Health to adapt the Connect for
Life platform for use at the SHIP clinic. Connect for Lifeisa
technology built on the Mobile Technology for Community
Health (MOTECH) open-source software platform [50]. It
enables health facilities to connect to patients via their cell
phones or feature phonesthrough I VRS or SM Stext messaging.
It was piloted in India and Uganda before roll out in the
Philippines[51,52].

https://formative.jmir.org/2022/2/e30811

RenderX

The platform has the following functionalities: pill reminders,
visit reminders, symptom reporting, health tips, and adherence
feedback messages. The study team collaborated with clinic
physicians and software developers to adapt the various
functions of the Connect for Life platform to align with the
needs of the patients, as documented in the formative research
phase.

Pilot Test and Preliminary Evaluation

Overview

During thefirst 8 weeks of piloting the intervention, 62 patients
were enrolled in the study. These patients received adherence
reminder calls and health tips and reported their adherence via
IVRS. During this pilot test phase, the feasibility and
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acceptability of the intervention were analyzed before moving
to alarger scale implementation phase.

Feasibility

To assess the feasibility of the intervention, use data from the
Connect for Life platform were analyzed. This included the
number of calls generated from the platform, the number of

calls answered by the participants, and the outcomes of those
cals.

Acceptability

To assess acceptability, 2 FGDs were held to assess user
experience. All eligible study participants were invited to
participate in the focus groups, of which only 5 agreed to
participate in aFGD (the major barrier to participation in these
FGDs was the difficulty of transport owing to the traffic
congestions in Metro Manila). Participants discussed their
experience with Connect for Life; their reactions to the
reminders, health tips, and adherence feedback; their feedback
on the call length and call frequency; and their suggestions for
improving the system.

Results

Understanding Drivers of ART Adherence

Review of ART Adherence Literature (Regional and
Country-Specific)

Globally, approximately 40% of patients report suboptimal
adherence to ART [53,54]. In the regiona Therapeutics,

O'Connor €t d

Research, Education, and AIDS Training (TREAT) in Asia
cohort (which includes 12 clinical sites from Thailand, Hong
Kong, Malaysia, the Philippines, and Indonesia) of the 1316
patients, 421 (31.99%) self-reported suboptimal adherence of
<100% [13]. Similar to our Connect for Life study cohort,
majority of the TREAT Asia group comprised a male (67%)
population and was aged <40 years (66%); however, most
participants of the TREAT Asia cohort were exposed to HIV
via heterosexual contact (69%), whereas our study group was
primarily homosexual. The study found that the adherence rate
was the lowest during the first 6 months on ART and the rate
improved the longer the patient was on treatment [13].

Several key factors influencing ART adherence are well
documented in theliterature, including medication side effects,
substance abuse, presence of socia support, and time spent on
treatment [13,28,54-57]. In the Philippines context, issues of
stigma and discrimination also emerged as a major barrier to
medication adherence [1,58,59].

Retrospective Analysis of Clinic Files

On the basis of the pharmacy refill forms for SHIP clinic
patients, 67.7% (317/468) of patientsreported perfect adherence
in the 30 days before their most recent refill, 31.8% (149/468)
reported suboptimal adherence <100%, and 20% (94/468)
reported adherence <95%. A retrospective review of pharmacy
refill datais summarized in Table 1.

Table 1. Sustained Health Initiatives of the Philippines clinic adherence data from pharmacy refill forms (N=682).

Vaue

Demographic information (n=542), median (IQR; range)
Age (years)
HIV history (years)
Time since diagnosis
Time from diagnosis to antiretroviral therapy initiation

Time on antiretroviral therapy

32(28.6-35.9; 21-72)

3(1.8-5; 0-25)
0.2 (0.1-0.9; 0-21)
2.4 (1.5-3.9; 0-10)

Adherence estimates for patientswith 30-day adherencereported at the last phar macy refill (n=468), n (%)

100% adherence
Missed 1 dose—adherence (95%-100%)
Missed =2 doses—suboptimal adherence (<95%)

317 (67.7)
55 (11.8)
94 (20.1)

FGDs With Clinic Patients

We also conducted FGDswith 1.8% (12/682) of the participants
regarding their adherence challenges. All participants were
male, 75% (9/12) were homosexual, 25% (3/12) were bisexual
and 67% (8/12) had full-time employment. The time patients

https://formative.jmir.org/2022/2/e30811

had been on ART ranged from 5 months to 6 years, with a
median time of 4 years. Overall, 83% (10/12) of the participants
reported that they sometimes forgot to take their medications
and 42% (5/12) had missed a dose within the past 2 weeks.

FGD findings on the causal factors for ART adherence are
summarized in Table 2.
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Table 2. Causal analysis of antiretroviral therapy adherence behavior.

Reason for nonadherence [lustrative quotes from FGD? participants

Inconsistent daily routines, changein habits, behavioral skills, or difficultieswith timing of dose

Common reasons that patients report missing dosesincludesimply forgetting, «  “You usually...takeit at home, not in the office; there are

being busy, being away from home, and changes in routine [57]. some instances when you calculated the time...so you have
to bein the office to take it properly. Then when you are
there, you forget to take t, it's because you're busy aready
working.”

*  “Thechallengethat | faced with ARVP._I think it's very
essentia for those working in BPO [business process out-
sourcing], is adjusting the time when your schedule shifts,
because it has to be taken during your sleeping time...And,
you know, you can’t disclose, ‘| was|ate because | overslept
because | was realy high with my ARVS'.”

L ow social support

Patients who have a treatment support person are more likely tobeadherent  «  “My partner isreally helping me alot to adhere to the

[60]. Having a good relationship with the HIV primary care physician and schedule in taking the medications...When my partner gets
clinic staff was an important factor. too busy, the tendency is that we both forget that | need to
take the medications.”

«  “Thereason why most of the patients are lost to follow up
is because they feel like they are treated like patientsin
other [HIV treatment] hubs. The reason why we continue
going to SHIP is because we feel welcome, wefeel likeit's
like an extension of our family. Unlike in other hubs — they
feel they have to wait; they don’'t know if they are going to
die on that day or that hour. They feel that they are not that
important.”

M edication side effects or type of regimen

Experiencing an adverse drug reaction is associated with poor adherence[61]. «  “If we open afresh bottle of ARV sometimesit feels kind

Furthermore, alarge cohort study in Southeast Asiafound that patients taking of strong...It'slikethefirst time. You feel all the side effects
an NRTIC + NNRTI regimen had poorer adherence than those who initiated ?f theARV" _ o

on an NRTI + protease inhibitor regimen [13]. Thisis most likely because of  * For m”e|t really isthe headache, especialy thisfirst few
difficulty tolerating the central nervous system side effects of efavirenz, a weeks ) ] ) )
theme that was noticed throughout our focus groups. . Especially when | was having a pneumonia, especially with

interactions with antibacterials— It's really hard to actually
take the ARV together with the other medicines because
you will be getting areally, really painful stomach, even if
you ate something. So sometimesin order for meto finish
the whole course of the meds that’s been described | have
toskipif | redly can’t tolerate anymore.”

Shorter timeon ART

Some studies show that longer duration on ART® is associated with better ad- *  *For the newbies this would be abig help because for a

herence [13]. Treatment-experienced FGD participants insisted that newbies whileit'saway for them to adjust. Not all of them are till
would benefit most from the intervention. openin discussing their statuswith people, and thisisafirst

step for them to accept the fact that they have this situation
that they need to cope with. And to do that, it'slikethe IVR
is helping [them]. So, it'sabig help.”

Substance use or abuse

Patients who useillicit drugs or abuse alcohol may be lesslikely to adhereto «  “[When you are high on drugs] You tend to delay it more

their medication regimen [54,62]. Among our focus group participants, use of and more. When you are high you are more carefree, it's
methamphetamine in the context of Partee n Play emerged as a theme. like‘I'll take it later, then later, then later’...”
« “I makeit apoint of, | have been with my friends taking

drugs, and then | know that some of them have that schedule
of taking the ARV. So | make it a point that | remind them
to take ARV. It'slike a sisterly bond, like ‘ Friend, it's your
time..." You havetoinsist. It's like aresponsibility within
friends”

Stress, coping abilities, or poor mental health
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Reason for nonadherence

[lustrative quotes from FGD? participants

Peoplelivingwith HIV are morelikely to be affected by depression and anxiety »
[54,55]. Focus group participants stated that coping with a new diagnosis can
be overwhelming. Interruptionsin treatment for patientswho have beenin care

for several years may be caused by episodes of depression.

Stigma

Many people living with HIV are fearful of the repercussions of disclosing .
their status (or having it disclosed inadvertently) to family, friends, or employers
[33,55,63,64]. Focus group participants shared their fears and their experiences
that disclosing their diagnosis could result in personal rejection, losing their
housing (multi-generation family homes are the normin Philippines), or being «
dismissed from their jobs. They do not want to be seen taking medicines around
other people. The psychological challenges of coping with and accepting an
HIV diagnosis during the early stagesis amajor factor for nonadherence.

“The only reason why wereally skip for daysis like when
you are really depressed. And drugs, with your serotonin
and dopaminelevelsreally low and you'rereally emotional .
You tend to be like ‘my life sucks and | don’t want to take
my meds.’”

«  “You mentioned harm reduction — okay, yes. Could be.
Another thing we are not really addressing is mental well-
ness...It's one reason why we consciously skip our medica-
tion, is our mental wellness.”

“For me|’ve been battling thison my own for 6 years. None
of my relativesknow that I’ m positive. The only peoplethat
know that I’ m positive are my friends. So, | think thisre-
minder thing...the VR thing, the health tips, isreally good.”
“| think there is one point that | when | consciously, not re-
ally skipped, but delayed it 4 to 6 hours, just because when
that alarm went really crazy everyone was looking at
me...There' sthisthing now that gay people are being judged
when we take our medsin public...That's why it's hard to
have that really loud alarm now.”

3FGD: focus group discussion.

BARV: antiretroviral.

°NRTI: nucleoside reverse transcriptase inhibitor.
INNRTI: nonnucleoside reverse transcri ptase inhibitor.
CART: antiretroviral therapy.

Development of the mHealth I ntervention

Overview

Theintervention serviceswere tailored based on theinput from
SHIP patients and clinicians during formative research.

On the basis of the formative research findings, the various
components of the COM-B framework were summarized,
incorporating the aspects of the IMB skillsmodel of adherence
(Figure5).

Figure5. Summary of the components contributing to optimal antiretroviral therapy adherence based on the capability, opportunity, motivation, and
behavior and information, motivation, and behavioral models. ART: antiretroviral therapy.
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The focus group findings suggested that mobile phones would
be an acceptable mode of delivery for HIV interventions
targeting young MSM in the Philippines. During the FGDs,
participants provided detailed input about the acceptability of
various intervention aspects, including pill reminders, health
tips, visit reminders, adherence feedback, and symptom

reporting.

https://formative.jmir.org/2022/2/e30811
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mHealth | ntervention Preferences

Patients reported that they would like mHealth services to be
personalizable. For example, patients requested to be able to
select whether they receive pills and visit reminders via SMS
text messages or viacalls, aswell asto determine the frequency
and the time of the day that they receive reminders. Participants
believed that newer patients who recently started ART would
benefit most from daily pill reminders and experienced patients
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would prefer less frequent reminders. They stated that it would
be important to be able to opt in or out of any call or SM S text
messaging services at any time.

Patients expressed a strong interest in health tips that covered
avariety of topics, not strictly HIV disease, and they wanted to
personally select which categories of hedlth tips they would
hear.

In summary, patients suggested that an ideal mHealth service
should be personalized based on the following factors: (1) call
or SMS text messages, (2) timing of calls or messages, (3)
frequency of calls or messages, and (4) content or topic areas
for health education messages.

mHealth I ntervention Configuration

The investigators created a standard service scheme (Table 3)
that could be adjusted at the patient’s request. The recommended
service schemeincluded pill remindersfor al patients. Asfocus
groups and literature review suggested that more intensive
adherence support is required in the early stages of HIV
treatment while forming of habits, ART-naive patients and
patientsin their first 24 weeks of ART received remindersdaily
for thefirst 24 weeks and weekly for the next 24 weeks. Patients
who were experienced with ART received weekly reminders
for 24 weeks and no reminders after 48 weeks.

During IVRS pill reminder cals, patients were prompted to
report symptoms or side effects of medications using an IVRS
touch-tone menu. The patients received SMS text message
recommendations for over-the-counter medications and advice
depending on the a gorithm outcome. The system automatically
generated an dert for the clinician of any symptom reports that
required urgent attention.

All patientsreceived SM S appointment remindersat 2 set times
in advance of their scheduled clinic visit date.

All patients who received IVRS calls for their pill reminders
could receive aweekly adherence feedback message informing
them of their score—from 0 to 7—based on the number of days
they reported taking their dosesin the prior week viathe VRS
platform. The adherence feedback score wasfollowed by ashort
motivational messageto encourage improvement among patients
with low adherence or support continued good adherence among
patients with high adherence scores.

Patients would automatically receive audio health tips when
they received pill reminder calls, or they could opt to receive
health tips via SM S text messages. For patients new on ART,
there was a tailored set of health tips that explained the basics
of HIV and ART. In addition, we created tips on a variety of
other health topics based on the suggestions of patients from
the FGDs. The following five broad categories were selected
for health tips: (1) HIV disease and treatment, which include
tips about HIV testing and diagnosis, transmission of HIV,

https://formative.jmir.org/2022/2/e30811
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coinfections, and laboratory tests for people living with HIV;
(2) fitness, nutrition, or lifestyle, which included tipsfor exercise
and eating healthy; (3) mental health or well-being, which
included tips on acceptance and disclosure of HIV status, and
approaches for understanding and dealing with depression,
anxiety, and stress; (4) drug use and harm reduction, which
included medical information about common recreational drugs,
safer injection, and hepatitis C; and (5) sexual risk reduction,
which included tips on condoms and lubricants and tips on
leading a healthy sex life with HIV.

The investigators worked with 2 clinic providers and a local
voice talent agency to write and record 210 hedlth tips that
related to the common questions and issues raised by patients
and tips that incorporated the themes that emerged from the
focus groups. The messages were crafted ensuring that they not
only provided didactic information related to the health topic
but also ended with a specific action or behavior that the patient
could adopt to improve or to minimize the impact of a specific
behavior.

The system was configured to protect patient privacy and
prevent unintended disclosure of health information. Upon
answering any call from the system, the patient would
immediately hear a jingle, a song that was associated with the
Connect for Life system. Upon hearing the jingle, they would
enter a personal identification number to advance to the next
step of the call. No health-related information would be
transmitted unlessthe personal identification number waskeyed
in, to protect patient privacy and confidentiality.

Services in the intervention package address the 3 main
components of the COM-B model. Capability is addressed
through health tips, which aim to improve knowledge regarding
ART and HIV disease and improve behavioral skills.
Opportunity is addressed through the pill reminder service,
which provides an external prompt or cue for pill taking and
supports habit forming through the appointment reminder
service, which prompts attendance at the clinic for refill, thereby
increasing accessibility and availability of medications; and
through the symptom-reporting algorithm, which addressesthe
medical barriersto pill taking by expediting a response to side
effects or medication reactions. Motivation is addressed through
health tips (eg, messages designed to hel p with stress, overcome
stigma, and inform positive attitude toward pill taking) and
adherence feedback messages, which reward and reinforce high
adherence and encourage improvement for low adherence.

Table 3 presents the proposed service scheme. However, the
services were flexible and a patient could opt out of any call or
SMS text messaging service that they did not wish to receive
or opt into services depending on their preference and the
clinician’s judgment. The clinician could reactivate or extend
the pill reminders for patients who needed additional support.
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Table 3. Connect for Life services scheme.
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Patient characteristics Pill reminder and adherence Headlth tips (voice or SMS  Appointment Symptom reporting

feedback messages (voiceor  text messages) reminders (voice calls only)

SMSS text messages) (voice or SMS

text messages)

Treatment naive and recently initiated (<6 « Daily remindersfrom0Oto Heathtipsplay duringall Yes Yes (during al pill
months on antiretroviral therapy), or treatment 24 weeks pill reminder calls; health reminder calls)
experienced more than 6 monthswith adher- «  Weekly remindersfrom  tipstopicstailored to new
ence <80% in the 30 days before enrollment 25 to 48 weeks patients
Treatment experienced >6 monthswith adher- «  Weekly remindersfrom 0 Health tipsfrequency and  Yes Yes (during al pill
ence =80% in the 30 days before enrollment to 24 weeks topics selected based on reminder calls)

« Noremindersfrom24to the preference of clinician

48 weeks and patient

Pilot Test and Preliminary Evaluation Findings

A pilot test phase was conducted from October 2017 to January
2018, in which 62 patients were enrolled in the service. During
the pilot test period, we received reports of severa technical
issues that affected the functionality of the system. In dl, 2
FGDs were held in January and February 2018, after
approximately 3 months of the pilot project implementation.
There were 5 participants—3 in one discussion and 2 in the
next. FGD findings on the themes that emerged from the pilot
test are summarized in Table 4.

On the basis of the findings from the pilot phase FGDs,
enrollment in the study was suspended because of pending
solutions to technical issues. The study team worked with
software developers to trace the source of the technical issues.

https://formative.jmir.org/2022/2/e30811

It was determined that the platform was functioning well and
that the technical failureswere because of issueswithin thelocal
telecommunications infrastructure (ie, poor call quality). After
the team addressed all the technical issues on the software
development side, enrollment continued with SMS text
messaging services only.

Since mid-2019, we have found that as telecom services
improved in the Philippine setting, voice calls in the Connect
for Life system can now be delivered with fewer technical
issues. Following the initial pilot study, the intervention was
scaled up at the SHIP clinic and currently serving 1491 patients
at 2 HIV clinics. The platform is being further developed to
move from the MOTECH base to open medical record system.
We plan to pilot test the new version in several HIV treatment
sites across the Philippines.
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Table 4. Themes emerging from the pilot test evaluation.

O'Connor €t d

Themes

[llustrative quotes from FGD? participants

CfLP technical issues or functional ity

PINC issues: DTMFisthe si gnal to the phone company that is gen-
erated when a user presses atelephone’stouch keys. All FGD partic-
ipants reported instances in which they attempted to enter their PIN
code and the code was not recognized. The frequency of DTMF
problems varied widely among the participants.

Call origin: Calls are generated from an interactive voice response
platform using aUnited States—based telecom provider. The interac-
tive voice response service provider sets theincoming call number
to be displayed asthe patient’s own phone number. However, patients
reported that this was inconsistent and that some of the incoming
callsfrom the CfL system that they answered displayed phone num-
bers originating in different countries.

SM Svsvoice call preferences

There was mixed feedback about whether SM'S text messages or
voice calswere more effective or acceptable. Some participants said
that the frequency and length of voice calls were too much. Several
FGD participants requested to be changed from voice callsto SMS
text messages, astexting ismore convenient and lessintrusive. Others
preferred to stay on voice calls as they are more difficult to ignore.

Adherence feedback gamification

Participantsdid not like receiving adherence feedback scores because
it was inaccurate and made them feel stressed.

Pill reminders

Daily pill reminder calls were not as used as expected by the study
team based on the findings from the first 2 focus groups. After the
pilot phase, patients reported that, although they like the idea of reg-
ular reminder calls, in practice, they are often too busy to answer the
callsand report their adherence.

Theissue of poor uptake of pill reminder callswasfurther compound-
ed by the technical issues with the entering their PIN code (DTMF
issue).

Some participants said that the pill reminders did not make a big
difference for them asthey aready had other systemsin placeto re-
mind them to take their medications.

Health tips

The content of the health tips was useful and informative. All partic-
ipants wanted to continue to receive health tips.

Some participantswould prefer SM S text messages rather than voice
recordingsfor the health tips. Some thought the voice recording spoke
too slowly; therefore, they would prefer to read it by SMS text mes-
sages.

Onetechnical issue reported was that sometimes the same health tips
were received for multiple days instead of receiving anew tip each
day, asintended.

“Actually, | just experienced that issue last night [DTMF mal-
function]. Sometimes | have been able to enter [my PIN code]
and sometimes | haven't. The jingle kept going on, so | kept en-
tering the PIN again and nothing happened, so | just hung up.”

“Inmy case, | think | received thrice already from various loca-
tions an unknown number that's why | didn’t bother answering.
One from South Korea, one from US and one from China. The
problemisif the number isunknown basically | don’t answer it.
I’m just guessing that the number came from CfL.”

“1 think SMS would be nice to have as an option. If at the time
the program calls you but you didn’t answer an SM S reminder
would be good just to keep in touch.”

“1 hated the call because I’ve been receiving the calls especially
when I’'m on my way homein an Uber. If | mistakenly answer
it without the headset, the voice will beloud and basically every-
onein the Uber would know.”

“If you are going to put the schedule of the consultation, I'd
rather those to be in text because there's too much information
that | need to remember.”

“1 think it’salso cultural when peopledon’t like answering calls.
Mostly Asians | know don’t like answering calls. I'm not good
at answering calls and most of the people | know don't also like
answering calsespecialy if the number is unknown and overseas
and then you hear this very gloomy guy voice.”

“[The adherence feedback score] has no effect. It has no signifi-
cance to me”

“For me | don't even care about it because it just stresses me
out.”

“It helped. Sometimes| would forget but it would help to remind
me because | usually take my pill after work, and after work I'm
just sotired, | don’t check thetime and sometimes | almost forget
because I’'m so sleepy.”

“1 hate to be reminded that | have this condition every single
day. | know | need to takeit but | don’t need to be reminded ev-
ery single day that | haveto.”

“If you call seven times aweek that’s a bit irritating for the pa-
tient. What the patient can do is have the option to get reminded
through text.”

“The health tips are super helpful. Those are the tips about alco-
hol, and that say you can have sex, you are not prevented but
protected. There are even those great tips on eating and what
you should eat.”

“Just the voice. The girl answering the questions in the health
tipsis okay. The guy is very depressing.”
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Themes

[llustrative quotes from FGD? participants

Other findings

«  Participants were enthusiastic about receiving the automated re-

minders for their clinic appointments.

«  Participants stated they would have liked amorein-depth orientation
or onboarding process at the outset of theintervention. They empha-
sized the importance of onboarding, setting expectations, and a

thorough explanation of the intervention.

«  Notall participants understood they could change or adapt the service

model.

«  Peer support: Participants mentioned that they found participating in
aFGD with other people living with HIV very helpful and asked if
there could be an opportunity for the clinic to organize in person

support groups.

«  “But what | noticed was that it helped with the appointment.
That was abig help as | was reminded that | had to go to the
clinic. That'sabig deal to me. But about missing the meds, it's
still human.”

« “I think the program’s good. | could recommend that for the

newbies. | think the program should be laid on properly. For

example, scheduling, the time, reminders, and the tips. Maybe
after amonth if the patient has already established aroutine so
maybe it could lessen the reminders.”

“Besides, theimportance of the support group isfor patientswho

have not disclosed to family members. There you can get support

or have conversations like this. If there were a support group
now, I’d want to be a part of it because | would like to share
what | have experienced before with others”

3FGD: focus group discussion.

BCFL: Connect for Life.

®PIN: personal identification number.
4DTMF: dial tone multifrequency.

Discussion

Principal Findings

Theintervention development approach resulted in an mHealth
intervention tailored to the information needs and
communication preferences of MSM in the Philippines. The
intervention was designed to address various aspects of
capability, opportunity, and motivation to achieve optimal
adherence to ART.

The formative research found that mobile phone use is
widespread in the Philippines and that mobile phones are an
acceptable mode of communication for health information and
adherence support. The literature review and FGDs revealed
that in our patient population, key behaviora barriers to
adherence included challenges around forming consistent
routinesand habits, low social support, stressand mental health
issues, substance use, and socia stigma of living with HIV.
Focus group participants strongly emphasi zed the need for social
and family support to enable and encourage good adherence to
ART. Key clinical issues affecting adherence included
medication side effects (especially among efavirenz-based
regimens) and shorter duration on ART.

Following the pilot test, recipients of the intervention reported
that thetone, frequency, and content of the voice messageswere
acceptable and appropriate. In the prepilot focus groups,
participants preferred the mal e voi ce actor whose voi ce sounded
more “ attractive” according to several participants, whereasin
the postpilot groups, several participants mentioned that they
preferred the female voice actor because her tone was warmer
and she came across as a trusted friend. This finding indicates
that more iterations of recording should be tested in future
implementations before a full-scale roll out and that budgets
and project work plans should allow for severa rounds of
recording. The accounts of the focus group participantsindicated
that the intervention increased their knowledge and adherence

https://formative.jmir.org/2022/2/e30811

behaviors. However, a large-scale cohort is needed to assess
the intervention’s effectiveness.

In the prepil ot focus groups, participants were enthusiastic about
receiving voice reminders via phone cals, following their
experience of participating in the pilot most participants
expressed a preference for SM Stext messaging over voicecalls.
This preference may have been related to the inconvenience of
answering phone calls, and it may also have been related to the
technical problems experienced with the | VRS. Thesetechnical
challenges posed a significant challengeto the feasibility of the
intervention, and delivery would need to be adapted to allow
for SMS text messaging options to achieve full-scale
implementation.

Strengthsand Limitations

The strength of the intervention development process was the
participatory approach, which included the beneficiaries or users
of the potential intervention, clinical service providers, and
developers of the technology platform. The views of the target
audience were collected during focus groups, which informed
the tone, style, frequency, duration, and content of the
intervention.

The BCW is arobust intervention development approach that
provides a comprehensive understanding of the sources of a
behavior, spectrum of intervention functions, and environment
inwhich the behavior occurs. A strength of this approach isthe
COM-B model at the hub of the BCW. By identifying the
capabilities, opportunities, and motivations behind a behavior,
we can clearly identify the most rel evant intervention approaches
and BCTs. This approach allowed us to develop a solid
intervention plan that described the technique, mode, and content
to address each identified barrier to or enabler of ART
adherence.

A weakness of our approach was the sampling and recruitment
strategy for the participants in the focus groups. It was a
challenge to identify patients who were willing to participate
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in a group where everyone had a HIV-positive status because
many patients were not publicly out as people living with HIV,
indicating that individual interviews may be an option in future
studies. The patients who agreed to participate may not be
representative of the wider patient population, introducing a
degree of selection biasto the process. The study only included
patients >18 years and the patients were almost exclusively
male; thus, the findings do not address the distinct needs and
challenges of adolescents and women living with HIV. In
addition, there was|ow attendance among those who confirmed
their intention to participate in the focus groups. This is
reflective of the larger need to provide differentiated model's of
care in the Philippines, as transportation to the clinic site is not
easy in Metro Manila because of traffic congestion.

Another weakness of our approach was that we had an
intervention modein mind—mobile phone—at the outset of the
intervention development process. Although there are several
key determinants of adherencethat the Connect for Life platform
can address (ie, knowledge, habit forming, and environmental
cuesto take medication), there are other factorsthat the mHealth
approach does not address (ie, physical availability of
medication and social support).

Notably, the technical challenges experienced in delivering the
intervention during the pilot phase made it difficult to assess
the true acceptability and feasibility of the planned intervention.
Feedback received after the pilot phase focused largely on the
mobile phone functionality issues, which then limited the
discussion regarding the content and design of the intervention
as it was intended to be delivered. Conducting a small pilot
phasewith afew participants allowed usto identify the problems
with functionality and adapt the intervention before scaling up
the intervention to the larger cohort; however, a more iterative
processwith several pilot stageswould have been advantageous
if budget and timeline had allowed us to do so.

Comparison With Prior Work

Research on ART adherence has shown that less time on ART
is associated with an increased risk of poor adherence
[13,65-67]. With this in mind, the intervention was designed
with more frequent (daily) pill reminders for patients during
their first 6 months on ART and less frequent (weekly)
reminders for patients with longer than 6 months on ART.
However, after theintervention design was completed and pilots,

O'Connor €t d

an analysis of the Philippine cohort found a different trend
within the study population, observing that, even before
receiving the intervention, newer patients in the Connect for
Life cohort tended to be more adherent compared with patients
who had taken ART for longer and showed signs of treatment
fatigue [68]. This highlights the importance of the ability of
cliniciansto tailor the reminder frequency and other intervention
functions based on individual patient needs.

Before this study, 2 other projects using the same technology
that the Connect for Life program was built on were
implemented and evaluated in India and Uganda. First, a
program called Treatment Advice by Mobile Alerts (TAMA),
provided people living with HIV in Indiawith daily or weekly
pill reminders, adherence feedback, automated algorithms for
managing clinical events for patients being initiated on ART,
health tips, appointment reminders, and real-time reporting to
the clinics of patient interaction with TAMA. Evaluation of the
TAMA pilot found that patients gave the platform ahigh system
usability score and gave generally positive feedback about their
experiencewith using thetechnology. In TAMA, patients could
call atoll-free number to access health tips and aclinical event
algorithm. Health tipswere used by 76% (42/55) of the patients,
and automated clinical advice was accessed by 64% (35/55) of
the participants in the pilot study. In the Philippines, these
functions were available only through outgoing
system-generated calls and SM S text messaging because of the
prohibitive cost of toll-free inbound telephone lines in the
Philippine setting [51,69].

The second project, the Call for Life Uganda program, also
found good uptake, acceptability, and positive response to the
system. In Uganda, there was a strong preference for interactive
voice response over SMS text messages, which was different
from the Philippines where participants preferred SMS text
messages [70,71].

Conclusions

Our research found that a mobile phone-based SMS text
messaging intervention and I VRS intervention were acceptable
to MSM in Manila, the Philippines, and the FGDs suggested
that it helped promote ART adherence and appointment
attendance. A randomized controlled trial isrequired to establish
the effects of the intervention on the clinical outcomes of HIV
care and treatment.
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