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Abstract

Background: The HIV epidemic in the Philippines is 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 population served.

Objective: This study aims to create a locally tailored intervention using a mobile 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 skills for pill taking, social support,
mental health, and substance use. Patients identified 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 a menu of services as follows: pill reminders, health tips, adherence feedback, appointment reminders,
and symptom reporting. During the pilot phase, technical issues in the interactive voice response system (IVRS) were identified
and addressed. Patients who participated in the pilot phase expressed a preference for SMS text messaging over the IVRS. 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 SMS text messaging and IVRS 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.

(JMIR Form Res 2022;6(2):e30811) doi: 10.2196/30811

KEYWORDS

mHealth; adherence; HIV; antiretroviral therapy; intervention development; mobile phone

Introduction

HIV on the Rise in the Philippines
The Philippines has the fastest growing HIV epidemic in the
Asia-Pacific region [1-3]. National surveillance data show that
the number of new HIV cases in the Philippines has increased
at an alarming rate during the past decade, with an increase from
311 cases identified in 2007 to 12,778 cases identified in
2019—a 41-fold increase in 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 in the Philippines is men who
have sex with men (MSM), representing 84% of new diagnoses
since 2015. The median age of new cases is 28 years, and >80%
of people living with HIV/AIDS in 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 tools in 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]. As in 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 health 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
As mobile phone technologies 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.

Mobile phones are multifunctional tools that can be used for a
variety of functions that range from simple alarm functions,
SMS text messaging, calls, interactive voice response systems
(IVRSs), and complex apps and games. People usually have
their mobile devices with them; therefore, using mobile
technologies allows the timing of the intervention delivery to
be synchronized with the most relevant time to claim the
attention of the recipient [16]. Moreover, 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
countries in 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 SMS text messaging to improve
adherence to therapy [20]. Research has shown that mobile
health (mHealth) interventions have potential benefits for a
wide variety of health issues, including antiretroviral adherence,
smoking cessation, diabetes control, maternal health, and
vaccination programs [16,21].

Mobile phone interventions have proven successful in improving
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 Kenya1
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 patients in the
control group (relative risk for nonadherence 0.81; P=.006).
Suppressed viral loads were reported in 57.1% (156/273) of

JMIR Form Res 2022 | vol. 6 | iss. 2 | e30811 | p. 2https://formative.jmir.org/2022/2/e30811
(page number not for citation purposes)

O'Connor et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.2196/30811
http://www.w3.org/Style/XSL
http://www.renderx.com/


patients in the SMS text messaging group and 48.3% (128/265)
of patients in the control group (relative risk for virologic failure
0.84; P=.04) [22].

Another randomized trial of 131 adult patients who had initiated
ART less than 3 months before enrollment found that 53% of
participants receiving weekly SMS text messaging reminders
achieved adherence of ≥90% during the 48 weeks of the study,
compared with 40% of participants in 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 participants in the control group [31].

Multiple reviews of the literature on adherence programs suggest
that mobile phones are a feasible, acceptable, and effective mode
of delivery for HIV interventions targeting 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 elements that elicit a response
from the user may be the most effective SMS text messaging
adherence interventions, but many questions remain 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 is to
adapt an existing technology platform (Connect for Life) for
the local context. We seek to answer the following questions:

• What is the level of adherence in the study clinic population
and similar populations in the country and region?

• What are the barriers to 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

low-cost, private facility in Metro Manila, a city of
approximately 13 million people in 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 General
Hospital, the largest public hospital in the country.

Approximately 98% of SHIP’s clients are MSM, 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 Manila in other
provinces. SHIP currently enrolls approximately 4 new patients
each month.

Ethical clearance for 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.

Intervention 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 analysis of clinic files (ART refill forms), and
focus group discussions (FGDs) with patients in the SHIP
clinic.

2. Development of mHealth intervention: we adapted an
existing mHealth 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 a subset of clinic patients for 8 weeks and
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.

Formative Research to Understand the Drivers of ART
Adherence

Review of ART Adherence Literature

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 all pharmacy refill forms from the study
clinic was conducted. Data were captured from 3381 pharmacy
refill forms collected during routine clinical care for 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 left blank, and inconsistent or conflicting data in
a large proportion of the records. Owing to these limitations in
data quality, only the most recent refill form for each patient
was included in the analysis, as data were much more complete
in the recent forms. The estimate of adherence was calculated
as follows:

Adherence percentage = 1 − (number of pills reported
missed since last visit/number of pills dispensed at
the last visit) (1)

FGDs With Clinic Patients

During the formative research stage, the study team conducted
FGDs to explore adherence challenges and possible 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 topics for mHealth tips, and acceptability of receiving
an adherence score as a feedback mechanism.

Focus group participants were recruited through convenience
sampling of clinic patients as identified by the SHIP clinic
physician. Patients were eligible to 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. The discussions were held in a hired
conference room located in the building next to the SHIP clinic,
selected for the convenience of the participants. Before the
discussion, the participants completed the informed consent
process and provided demographic data and ART adherence
data using a short questionnaire. The FGDs were audio recorded
on 2 devices, and the discussions ranged from 60 to 105 minutes.

The FGDs were transcribed, and a framework-guided rapid
analysis was conducted. Transcripts were manually coded using
a deductive coding methodology in which initial coding grouped
responses into overarching themes as per the topic areas included
in the 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
data into matrices by each category to identify salient themes.

Develop Adherence Support mHealth Intervention

Develop Intervention SMS Text Messaging and Content

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

The first stage of intervention development is to 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 starts with the question, What conditions internal
to individuals and in their social and physical environment need
to be in place for a specific behavioral target to be achieved?
On the basis of the formative 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 BCTs.

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.

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 asserts that ART adherence information
and motivation generally work through ART adherence
behavioral skills to affect adherence behavior. We used the IMB
skills model to identify the aspects of motivation, information,
and behavioral skills that our intervention might target.

The intervention services were tailored 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 tips in each of the
health tip categories.

Figure 2. The Behavior Change Wheel [45].
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Figure 3. The information-motivation-behavioral skills model of highly active antiretroviral therapy adherence [46]. HAART: highly active antiretroviral
therapy.

Figure 4. Health tip topic areas and sample tips. STI: sexually transmitted infection.

Local Configuration and Setup of Connect for Life
Technology Platform

From 2015 to 2016, SHIP staff worked with internet technology
specialists 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 Life is a
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 phones through IVRS or SMS text messaging.
It was piloted in India and Uganda before roll out in the
Philippines [51,52].

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 the first 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 a larger 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
calls.

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 a FGD (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 regional Therapeutics,

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 the literature, including medication side effects,
substance abuse, presence of social 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 patients reported 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 data is summarized in Table 1.

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

Value

Demographic information (n=542), median (IQR; range)

32 (28.6-35.9; 21-72)Age (years)

HIV history (years)

3 (1.8-5; 0-25)Time since diagnosis

0.2 (0.1-0.9; 0-21)Time from diagnosis to antiretroviral therapy initiation

2.4 (1.5-3.9; 0-10)Time on antiretroviral therapy

Adherence estimates for patients with 30-day adherence reported at the last pharmacy refill (n=468), n (%)

317 (67.7)100% adherence

55 (11.8)Missed 1 dose—adherence (95%-100%)

94 (20.1)Missed ≥2 doses—suboptimal adherence (<95%)

FGDs With Clinic Patients
We also conducted FGDs with 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

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.

Illustrative quotes from FGDa participantsReason for nonadherence

Inconsistent daily routines, change in habits, behavioral skills, or difficulties with timing of dose

Common reasons that patients report missing doses include simply forgetting,
being busy, being away from home, and changes in routine [57].

• “You usually...take it at home, not in the office; there are
some instances when you calculated the time...so you have
to be in the office to take it properly. Then when you are
there, you forget to take it, it’s because you’re busy already
working.”

• “The challenge that I faced with ARVb...I think it’s very
essential 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, ‘I was late because I overslept
because I was really high with my ARVs’.”

Low social support

Patients who have a treatment support person are more likely to be adherent
[60]. Having a good relationship with the HIV primary care physician and
clinic staff was an important factor.

• “My partner is really helping me a lot to adhere to the
schedule in taking the medications...When my partner gets
too busy, the tendency is that we both forget that I need to
take the medications.”

• “The reason why most of the patients are lost to follow up
is because they feel like they are treated like patients in
other [HIV treatment] hubs. The reason why we continue
going to SHIP is because we feel welcome, we feel like it’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.”

Medication side effects or type of regimen

Experiencing an adverse drug reaction is associated with poor adherence [61].
Furthermore, a large cohort study in Southeast Asia found that patients taking

• “If we open a fresh bottle of ARV sometimes it feels kind
of strong...It’s like the first time. You feel all the side effects

an NRTIc + NNRTId regimen had poorer adherence than those who initiated of the ARV.”
• “For me it really is the headache, especially this first few

weeks.”
on an NRTI + protease inhibitor regimen [13]. This is most likely because of
difficulty tolerating the central nervous system side effects of efavirenz, a
theme that was noticed throughout our focus groups. • “Especially when I 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 a really, really painful stomach, even if
you ate something. So sometimes in order for me to finish
the whole course of the meds that’s been described I have
to skip if I really can’t tolerate anymore.”

Shorter time on ART

Some studies show that longer duration on ARTe is associated with better ad-
herence [13]. Treatment-experienced FGD participants insisted that newbies
would benefit most from the intervention.

• “For the newbies this would be a big help because for a
while it’s a way for them to adjust. Not all of them are still
open in discussing their status with people, and this is a first
step for them to accept the fact that they have this situation
that they need to cope with. And to do that, it’s like the IVR
is helping [them]. So, it’s a big help.”

Substance use or abuse

Patients who use illicit drugs or abuse alcohol may be less likely to adhere to
their medication regimen [54,62]. Among our focus group participants, use of
methamphetamine in the context of Partee n Play emerged as a theme.

• “[When you are high on drugs] You tend to delay it more
and more. When you are high you are more carefree, it’s
like ‘I’ll take it later, then later, then later’…”

• “I make it a point of, I have been with my friends taking
drugs, and then I know that some of them have that schedule
of taking the ARV. So I make it a point that I remind them
to take ARV. It’s like a sisterly bond, like ‘Friend, it’s your
time…’ You have to insist. It’s like a responsibility within
friends.”

Stress, coping abilities, or poor mental health
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Illustrative quotes from FGDa participantsReason for nonadherence

• “The only reason why we really skip for days is like when
you are really depressed. And drugs, with your serotonin
and dopamine levels really low and you’re really emotional.
You tend to be like ‘my life sucks and I 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.”

People living with HIV are more likely to be affected by depression and anxiety
[54,55]. Focus group participants stated that coping with a new diagnosis can
be overwhelming. Interruptions in treatment for patients who have been in care
for several years may be caused by episodes of depression.

Stigma

• “For me I’ve been battling this on my own for 6 years. None
of my relatives know that I’m positive. The only people that
know that I’m positive are my friends. So, I think this re-
minder thing...the IVR thing, the health tips, is really good.”

• “I think there is one point that I when I 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’s this thing now that gay people are being judged
when we take our meds in public...That’s why it’s hard to
have that really loud alarm now.”

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 norm in 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 stages is a major factor for nonadherence.

aFGD: focus group discussion.
bARV: antiretroviral.
cNRTI: nucleoside reverse transcriptase inhibitor.
dNNRTI: nonnucleoside reverse transcriptase inhibitor.
eART: antiretroviral therapy.

Development of the mHealth Intervention

Overview
The intervention services were tailored based on the input 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 skills model of adherence
(Figure 5).

Figure 5. 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.

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.

mHealth Intervention 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 via calls, as well as to 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 SMS text
messaging services at any time.

Patients expressed a strong interest in health tips that covered
a variety of topics, not strictly HIV disease, and they wanted to
personally select which categories of health 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 Intervention Configuration
The investigators created a standard service scheme (Table 3)
that could be adjusted at the patient’s request. The recommended
service scheme included pill reminders for all patients. As focus
groups and literature review suggested that more intensive
adherence support is required in the early stages of HIV
treatment while forming of habits, ART-naïve patients and
patients in their first 24 weeks of ART received reminders daily
for the first 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 calls, 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 algorithm outcome. The system automatically
generated an alert for the clinician of any symptom reports that
required urgent attention.

All patients received SMS appointment reminders at 2 set times
in advance of their scheduled clinic visit date.

All patients who received IVRS calls for their pill reminders
could receive a weekly adherence feedback message informing
them of their score—from 0 to 7—based on the number of days
they reported taking their doses in the prior week via the IVRS
platform. The adherence feedback score was followed by a short
motivational message to 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 SMS 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,

coinfections, and laboratory tests for people living with HIV;
(2) fitness, nutrition, or lifestyle, which included tips for 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 health 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 unless the personal identification number was keyed
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 addresses the
medical barriers to pill taking by expediting a response to side
effects or medication reactions. Motivation is addressed through
health tips (eg, messages designed to help 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.

Symptom reporting
(voice calls only)

Appointment
reminders
(voice or SMS
text messages)

Health tips (voice or SMS
text messages)

Pill reminder and adherence
feedback messages (voice or
SMS text messages)

Patient characteristics

Yes (during all pill
reminder calls)

YesHealth tips play during all
pill reminder calls; health
tips topics tailored to new
patients

Treatment naïve and recently initiated (<6
months on antiretroviral therapy), or treatment
experienced more than 6 months with adher-
ence <80% in the 30 days before enrollment

• Daily reminders from 0 to
24 weeks

• Weekly reminders from
25 to 48 weeks

Yes (during all pill
reminder calls)

YesHealth tips frequency and
topics selected based on
the preference of clinician
and patient

Treatment experienced >6 months with adher-
ence ≥80% in the 30 days before enrollment

• Weekly reminders from 0
to 24 weeks

• No reminders from 24 to
48 weeks

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 several technical
issues that affected the functionality of the system. In all, 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.

It was determined that the platform was functioning well and
that the technical failures were because of issues within the local
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.

Illustrative quotes from FGDa participantsThemes

CfLb technical issues or functionality

• “Actually, I just experienced that issue last night [DTMF mal-
function]. Sometimes I have been able to enter [my PIN code]

• PINc issues: DTMFd is the signal to the phone company that is gen-
erated when a user presses a telephone’s touch keys. All FGD partic-

and sometimes I haven't. The jingle kept going on, so I kept en-ipants reported instances in which they attempted to enter their PIN
tering the PIN again and nothing happened, so I just hung up.”code and the code was not recognized. The frequency of DTMF

problems varied widely among the participants. • “In my case, I think I received thrice already from various loca-
tions an unknown number that’s why I didn’t bother answering.• Call origin: Calls are generated from an interactive voice response

platform using a United States–based telecom provider. The interac- One from South Korea, one from US and one from China. The
tive voice response service provider sets the incoming call number problem is if the number is unknown basically I don’t answer it.
to be displayed as the patient’s own phone number. However, patients I’m just guessing that the number came from CfL.”
reported that this was inconsistent and that some of the incoming
calls from the CfL system that they answered displayed phone num-
bers originating in different countries.

SMS vs voice call preferences

• “I think SMS would be nice to have as an option. If at the time
the program calls you but you didn’t answer an SMS reminder

• There was mixed feedback about whether SMS text messages or
voice calls were more effective or acceptable. Some participants said

would be good just to keep in touch.”that the frequency and length of voice calls were too much. Several
FGD participants requested to be changed from voice calls to SMS • “I hated the call because I’ve been receiving the calls especially

when I’m on my way home in an Uber. If I mistakenly answertext messages, as texting is more convenient and less intrusive. Others
preferred to stay on voice calls as they are more difficult to ignore. it without the headset, the voice will be loud and basically every-

one in 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 I need to remember.”

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

Adherence feedback gamification

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

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

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

Pill reminders

• “It helped. Sometimes I would forget but it would help to remind
me because I usually take my pill after work, and after work I’m

• 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

just so tired, I don’t check the time and sometimes I almost forgetpilot phase, patients reported that, although they like the idea of reg-
because I’m so sleepy.”ular reminder calls, in practice, they are often too busy to answer the

calls and report their adherence. • “I hate to be reminded that I have this condition every single
day. I know I need to take it but I don’t need to be reminded ev-• The issue of poor uptake of pill reminder calls was further compound-

ed by the technical issues with the entering their PIN code (DTMF ery single day that I have to.”
issue). • “If you call seven times a week that’s a bit irritating for the pa-

tient. What the patient can do is have the option to get reminded• Some participants said that the pill reminders did not make a big
difference for them as they already had other systems in place to re- through text.”
mind them to take their medications.

Health tips

• “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

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

protected. There are even those great tips on eating and what• Some participants would prefer SMS text messages rather than voice
recordings for the health tips. Some thought the voice recording spoke you should eat.”
too slowly; therefore, they would prefer to read it by SMS text mes- • “Just the voice. The girl answering the questions in the health

tips is okay. The guy is very depressing.”sages.
• One technical issue reported was that sometimes the same health tips

were received for multiple days instead of receiving a new tip each
day, as intended.
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Illustrative quotes from FGDa participantsThemes

Other findings

• “But what I noticed was that it helped with the appointment.
That was a big help as I was reminded that I had to go to the
clinic. That's a big deal to me. But about missing the meds, it's
still human.”

• “I think the program’s good. I could recommend that for the
newbies. I think the program should be laid on properly. For
example, scheduling, the time, reminders, and the tips. Maybe
after a month if the patient has already established a routine so
maybe it could lessen the reminders.”

• “Besides, the importance of the support group is for patients who
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 I would like to share
what I have experienced before with others.”

• Participants were enthusiastic about receiving the automated re-
minders for their clinic appointments.

• Participants stated they would have liked a more in-depth orientation
or onboarding process at the outset of the intervention. They empha-
sized the importance of onboarding, setting expectations, and a
thorough explanation of the intervention.

• Not all participants understood they could change or adapt the service
model.

• Peer support: Participants mentioned that they found participating in
a FGD 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.

aFGD: focus group discussion.
bCfL: Connect for Life.
cPIN: personal identification number.
dDTMF: dial tone multifrequency.

Discussion

Principal Findings
The intervention 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 behavioral barriers to
adherence included challenges around forming consistent
routines and habits, low social support, stress and mental health
issues, substance use, and social stigma of living with HIV.
Focus group participants strongly emphasized 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 the tone, frequency, and content of the voice messages were
acceptable and appropriate. In the prepilot focus groups,
participants preferred the male voice actor whose voice sounded
more “attractive” according to several participants, whereas in
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 several rounds of
recording. The accounts of the focus group participants indicated
that the intervention increased their knowledge and adherence

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

In the prepilot focus groups, participants were enthusiastic about
receiving voice reminders via phone calls, following their
experience of participating in the pilot most participants
expressed a preference for SMS text messaging over voice calls.
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 IVRS. These technical
challenges posed a significant challenge to the feasibility of the
intervention, and delivery would need to be adapted to allow
for SMS text messaging options to achieve full-scale
implementation.

Strengths and 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 a robust intervention development approach that
provides a comprehensive understanding of the sources of a
behavior, spectrum of intervention functions, and environment
in which the behavior occurs. A strength of this approach is the
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 relevant 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 bias to 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 low attendance among those who confirmed
their intention to participate in the focus groups. This is
reflective of the larger need to provide differentiated models 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 mode in mind—mobile phone—at the outset of the
intervention development process. Although there are several
key determinants of adherence that the Connect for Life platform
can address (ie, knowledge, habit forming, and environmental
cues to take medication), there are other factors that 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
phase with a few participants allowed us to identify the problems
with functionality and adapt the intervention before scaling up
the intervention to the larger cohort; however, a more iterative
process with several pilot stages would 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 the intervention design was completed and pilots,

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
clinicians to 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 India with 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 a high system
usability score and gave generally positive feedback about their
experience with using the technology. In TAMA, patients could
call a toll-free number to access health tips and a clinical event
algorithm. Health tips were 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 SMS 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 IVRS 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 is required to establish
the effects of the intervention on the clinical outcomes of HIV
care and treatment.

Acknowledgments
This study received sponsorship from Johnson & Johnson Global Public Health. The authors would like to thank the following
collaborators in the Johnson & Johnson team for developing the Connect for Life platform and for their extensive work to tailor
the technology to the Philippine setting: Paula McKenna, Piet Knaepen, Avinash Agrawal, and Jurgen de Beckker. In addition,
they would like to thank the implementing partner, that is, the Sexually Transmitted Infection/AIDS Guidance Intervention and
Prevention Unit at the Philippine General Hospital, without whose efforts the study would not have been possible.

Conflicts of Interest
RG is an employee of Janssen Pharmaceutica NV. Connect for Life platform was developed and funded by Janssen Pharmaceutica
NV as part of its commitment to Global Public Health to actively build health communities worldwide through innovative and
impactful health solutions and partnership. This project was funded by Janssen Pharamceutica NV under that project.

References

JMIR Form Res 2022 | vol. 6 | iss. 2 | e30811 | p. 14https://formative.jmir.org/2022/2/e30811
(page number not for citation purposes)

O'Connor et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


1. Gangcuangco L. HIV crisis in the Philippines: urgent actions needed. Lancet Public Health 2019 Feb;4(2):e84. [doi:
10.1016/s2468-2667(18)30265-2]

2. Geronimo J. WHO: PH has fastest growing HIV epidemic in the world. Rappler. 2016. URL: http://www.rappler.com/
nation/93839-who-ph-response-hiv [accessed 2022-01-12]

3. The Lancet. Losing the fight against HIV in the Philippines. Lancet 2017 Aug;390(10095):626. [doi:
10.1016/s0140-6736(17)32211-0]

4. HIV/AIDS and ART Registry of the Philippines (HARP) Report April-June 2020. National HIV/AIDS & STI Surveillance
and Strategic Information Unit, Manila, Philippines. 2020. URL: http://www.doh.gov.ph/sites/default/files/statistics/
EB_HIV_Mar-AIDSreg2016.pdf [accessed 2022-01-12]

5. Joint United Nations Program on HIV/AIDS (UNAIDS). UNAIDS Data 2017. 2017 Jul 20. URL: http://www.unaids.org/
sites/default/files/media_asset/20170720_Data_book_2017_en.pdf [accessed 2022-01-16]

6. Philippines Country Data 2020. Joint United Nations Programme on HIV/AIDS (UNAIDS). 2020. URL: https://www.
aidsdatahub.org/sites/default/files/resource/2020-aids-data-book-ph.pdf [accessed 2022-01-12]

7. HIV/AIDS and ART Registry of the Philippines (HARP) Report February 2021. National HIV/AIDS & STI Surveillance
and Strategic Information Unit, Manila, Philippines. 2021. URL: http://www.doh.gov.ph/sites/default/files/statistics/
EB_HIV_Mar-AIDSreg2016.pdf [accessed 2022-01-12]

8. 2014 Global AIDS Response Progress Reporting Country Progress Report Philippines. UNAIDS. 2014. URL: https://www.
unaids.org/sites/default/files/country/documents/PHL_narrative_report_2014.pdf [accessed 2022-01-12]

9. 2015 Integrated HIV Behavioral and Serologic Survey (IHBSS) Fact Sheets. National HIV/AIDS & STI Surveillance and
Strategic Information Unit. 2016. URL: http://www.doh.gov.ph/sites/default/files/publications/
2015IntegratedHIVBehavioralandSerologicSurveillanceFactsheets.pdf [accessed 2022-01-12]

10. 2013 Integrated Behavioral and Serologic Surveillance (IHBSS) Report. National Epidemiology Center Department of
Health Philippines. 2014. URL: http://www.doh.gov.ph/sites/default/files/publications/2013IHBSSFinalReport(XII.2014).
pdf [accessed 2022-01-12]

11. de Lind van Wijngaarden JW, Ching AD, Settle E, van Griensven F, Cruz RC, Newman PA. "I am not promiscuous
enough!": exploring the low uptake of HIV testing by gay men and other men who have sex with men in Metro Manila,
Philippines. PLoS One 2018 Jul 6;13(7):e0200256 [FREE Full text] [doi: 10.1371/journal.pone.0200256] [Medline:
29979766]

12. Leyritana K, Alejandria M, Tenorio A, Salvaña E. The evolving epidemiology of people living with HIV in a developing
country in the midst of an epidemic: a descriptive cohort. Poster Abstract Session: Global HIV. 2013. URL: https://idsa.
confex.com/idsa/2013/webprogram/Paper40015.html [accessed 2022-01-12]

13. Jiamsakul A, Kumarasamy N, Ditangco R, Li PC, Phanuphak P, Sirisanthana T, TREAT Asia Studies to Evaluate Resistance
Monitoring Study (TASER-M). Factors associated with suboptimal adherence to antiretroviral therapy in Asia. J Int AIDS
Soc 2014;17:18911 [FREE Full text] [doi: 10.7448/IAS.17.1.18911] [Medline: 24836775]

14. Republic of the Philippines, Manila, Philippines : external review of the national health sector response to HIV and sexually
transmitted infections 2013. World Health Organization. 2015. URL: http://iris.wpro.who.int/bitstream/handle/10665.1/
11217/9789290617068_eng.pdf [accessed 2022-01-12]

15. Restar A, Nguyen M, Nguyen K, Adia A, Nazareno J, Yoshioka E, et al. Trends and emerging directions in HIV risk and
prevention research in the Philippines: a systematic review of the literature. PLoS One 2018 Dec 5;13(12):e0207663 [FREE
Full text] [doi: 10.1371/journal.pone.0207663] [Medline: 30517178]

16. Free C, Phillips G, Galli L, Watson L, Felix L, Edwards P, et al. The effectiveness of mobile-health technology-based health
behaviour change or disease management interventions for health care consumers: a systematic review. PLoS Med
2013;10(1):e1001362 [FREE Full text] [doi: 10.1371/journal.pmed.1001362] [Medline: 23349621]

17. Baller S, Dutta S, Lanvin B. The Global Information Technology Report 2016. World Economic Forum. 2016. URL: https:/
/www3.weforum.org/docs/GITR2016/WEF_GITR_Full_Report.pdf [accessed 2022-01-12]

18. World Telecommunication/ICT Indicators Database. International Telecommunication Union (ITU). 2019. URL: https:/
/doi.org/10.7910/DVN/IP5UBV [accessed 2022-01-12]

19. Fenwick S. Philippines : Mobile Network Experience Report. Open Signal. 2020. URL: https://www.opensignal.com/
reports/2020/11/philippines/mobile-network-experience [accessed 2022-01-12]

20. World Health Organization. Consolidated Guidelines on the Use of Antiretroviral Drugs for Treating and Preventing HIV
Infection: Recommendations for a Public Health Approach, 2nd Ed. Geneva: World Health Organization; 2016.

21. Kanters S, Park JJ, Chan K, Socias ME, Ford N, Forrest JI, et al. Interventions to improve adherence to antiretroviral
therapy: a systematic review and network meta-analysis. Lancet HIV 2017 Jan;4(1):31-40. [doi:
10.1016/S2352-3018(16)30206-5]

22. Lester RT, Ritvo P, Mills EJ, Kariri A, Karanja S, Chung MH, et al. Effects of a mobile phone short message service on
antiretroviral treatment adherence in Kenya (WelTel Kenya1): a randomised trial. Lancet 2010 Nov 27;376(9755):1838-1845.
[doi: 10.1016/S0140-6736(10)61997-6] [Medline: 21071074]

JMIR Form Res 2022 | vol. 6 | iss. 2 | e30811 | p. 15https://formative.jmir.org/2022/2/e30811
(page number not for citation purposes)

O'Connor et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1016/s2468-2667(18)30265-2
http://www.rappler.com/nation/93839-who-ph-response-hiv
http://www.rappler.com/nation/93839-who-ph-response-hiv
http://dx.doi.org/10.1016/s0140-6736(17)32211-0
http://www.doh.gov.ph/sites/default/files/statistics/EB_HIV_Mar-AIDSreg2016.pdf
http://www.doh.gov.ph/sites/default/files/statistics/EB_HIV_Mar-AIDSreg2016.pdf
http://www.unaids.org/sites/default/files/media_asset/20170720_Data_book_2017_en.pdf
http://www.unaids.org/sites/default/files/media_asset/20170720_Data_book_2017_en.pdf
https://www.aidsdatahub.org/sites/default/files/resource/2020-aids-data-book-ph.pdf
https://www.aidsdatahub.org/sites/default/files/resource/2020-aids-data-book-ph.pdf
http://www.doh.gov.ph/sites/default/files/statistics/EB_HIV_Mar-AIDSreg2016.pdf
http://www.doh.gov.ph/sites/default/files/statistics/EB_HIV_Mar-AIDSreg2016.pdf
https://www.unaids.org/sites/default/files/country/documents/PHL_narrative_report_2014.pdf
https://www.unaids.org/sites/default/files/country/documents/PHL_narrative_report_2014.pdf
http://www.doh.gov.ph/sites/default/files/publications/2015IntegratedHIVBehavioralandSerologicSurveillanceFactsheets.pdf
http://www.doh.gov.ph/sites/default/files/publications/2015IntegratedHIVBehavioralandSerologicSurveillanceFactsheets.pdf
http://www.doh.gov.ph/sites/default/files/publications/2013IHBSSFinalReport(XII.2014).pdf
http://www.doh.gov.ph/sites/default/files/publications/2013IHBSSFinalReport(XII.2014).pdf
https://dx.plos.org/10.1371/journal.pone.0200256
http://dx.doi.org/10.1371/journal.pone.0200256
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29979766&dopt=Abstract
https://idsa.confex.com/idsa/2013/webprogram/Paper40015.html
https://idsa.confex.com/idsa/2013/webprogram/Paper40015.html
http://europepmc.org/abstract/MED/24836775
http://dx.doi.org/10.7448/IAS.17.1.18911
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24836775&dopt=Abstract
http://iris.wpro.who.int/bitstream/handle/10665.1/11217/9789290617068_eng.pdf
http://iris.wpro.who.int/bitstream/handle/10665.1/11217/9789290617068_eng.pdf
https://dx.plos.org/10.1371/journal.pone.0207663
https://dx.plos.org/10.1371/journal.pone.0207663
http://dx.doi.org/10.1371/journal.pone.0207663
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30517178&dopt=Abstract
http://dx.plos.org/10.1371/journal.pmed.1001362
http://dx.doi.org/10.1371/journal.pmed.1001362
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23349621&dopt=Abstract
https://www3.weforum.org/docs/GITR2016/WEF_GITR_Full_Report.pdf
https://www3.weforum.org/docs/GITR2016/WEF_GITR_Full_Report.pdf
https://doi.org/10.7910/DVN/IP5UBV
https://doi.org/10.7910/DVN/IP5UBV
https://www.opensignal.com/reports/2020/11/philippines/mobile-network-experience
https://www.opensignal.com/reports/2020/11/philippines/mobile-network-experience
http://dx.doi.org/10.1016/S2352-3018(16)30206-5
http://dx.doi.org/10.1016/S0140-6736(10)61997-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21071074&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


23. Finitsis DJ, Pellowski JA, Johnson BT. Text message intervention designs to promote adherence to antiretroviral therapy
(ART): a meta-analysis of randomized controlled trials. PLoS One 2014;9(2):e88166 [FREE Full text] [doi:
10.1371/journal.pone.0088166] [Medline: 24505411]

24. Mbuagbaw L, van der Kop ML, Lester RT, Thirumurthy H, Pop-Eleches C, Ye C, et al. Mobile phone text messages for
improving adherence to antiretroviral therapy (ART): an individual patient data meta-analysis of randomised trials. BMJ
Open 2013;3(12):e003950 [FREE Full text] [doi: 10.1136/bmjopen-2013-003950] [Medline: 24345901]

25. Mbuagbaw L, Sivaramalingam B, Navarro T, Hobson N, Keepanasseril A, Wilczynski NJ, Patient Adherence Review
(PAR) Team. Interventions for Enhancing Adherence to Antiretroviral Therapy (ART): a systematic review of high quality
studies. AIDS Patient Care STDS 2015 May;29(5):248-266 [FREE Full text] [doi: 10.1089/apc.2014.0308] [Medline:
25825938]

26. Bigna JJ, Noubiap JJ, Kouanfack C, Plottel CS, Koulla-Shiro S. Effect of mobile phone reminders on follow-up medical
care of children exposed to or infected with HIV in Cameroon (MORE CARE): a multicentre, single-blind, factorial,
randomised controlled trial. Lancet Infect Dis 2014 Jul;14(7):600-608. [doi: 10.1016/S1473-3099(14)70741-8] [Medline:
24932893]

27. da Costa TM, Barbosa BJ, Gomes EC, Sigulem D, de Fátima MH, Filho AC, et al. Results of a randomized controlled trial
to assess the effects of a mobile SMS-based intervention on treatment adherence in HIV/AIDS-infected Brazilian women
and impressions and satisfaction with respect to incoming messages. Int J Med Inform 2012 Apr;81(4):257-269 [FREE
Full text] [doi: 10.1016/j.ijmedinf.2011.10.002] [Medline: 22296762]

28. Dowshen N, Kuhns LM, Johnson A, Holoyda BJ, Garofalo R. Improving adherence to antiretroviral therapy for youth
living with HIV/AIDS: a pilot study using personalized, interactive, daily text message reminders. J Med Internet Res 2012
Apr 05;14(2):e51 [FREE Full text] [doi: 10.2196/jmir.2015] [Medline: 22481246]

29. Horvath T, Azman H, Kennedy GE, Rutherford GW. Mobile phone text messaging for promoting adherence to antiretroviral
therapy in patients with HIV infection. Cochrane Database Syst Rev 2012;3:CD009756. [doi: 10.1002/14651858.CD009756]
[Medline: 22419345]

30. Chib A, van Velthoven MH, Car J. mHealth adoption in low-resource environments: a review of the use of mobile healthcare
in developing countries. J Health Commun 2015 Mar;20(1):4-34. [doi: 10.1080/10810730.2013.864735] [Medline: 24673171]

31. Pop-Eleches C, Thirumurthy H, Habyarimana JP, Zivin JG, Goldstein MP, de Walque D, et al. Mobile phone technologies
improve adherence to antiretroviral treatment in a resource-limited setting: a randomized controlled trial of text message
reminders. AIDS 2011 Mar 27;25(6):825-834 [FREE Full text] [doi: 10.1097/QAD.0b013e32834380c1] [Medline: 21252632]

32. Hardy H, Kumar V, Doros G, Farmer E, Drainoni M, Rybin D, et al. Randomized controlled trial of a personalized cellular
phone reminder system to enhance adherence to antiretroviral therapy. AIDS Patient Care STDS 2011 Mar;25(3):153-161
[FREE Full text] [doi: 10.1089/apc.2010.0006] [Medline: 21323532]

33. Mbuagbaw L, Bonono-Momnougui RC, Thabane L. Considerations in using text messages to improve adherence to highly
active antiretroviral therapy: a qualitative study among clients in Yaoundé, Cameroon. HIV AIDS (Auckl) 2012;4:45-50
[FREE Full text] [doi: 10.2147/HIV.S29954] [Medline: 22570574]

34. Shet A, De Costa A, Kumarasamy N, Rodrigues R, Rewari BB, Ashorn P, HIVIND Study Team. Effect of mobile telephone
reminders on treatment outcome in HIV: evidence from a randomised controlled trial in India. Br Med J 2014 Oct
24;349:g5978 [FREE Full text] [doi: 10.1136/bmj.g5978] [Medline: 25742320]

35. Maduka O, Tobin-West CI. Adherence counseling and reminder text messages improve uptake of antiretroviral therapy in
a tertiary hospital in Nigeria. Niger J Clin Pract 2013;16(3):302-308 [FREE Full text] [doi: 10.4103/1119-3077.113451]
[Medline: 23771450]

36. Belzer ME, Naar-King S, Olson J, Sarr M, Thornton S, Kahana SY, Adolescent Medicine Trials Network for HIV/AIDS
Interventions. The use of cell phone support for non-adherent HIV-infected youth and young adults: an initial randomized
and controlled intervention trial. AIDS Behav 2014 Apr;18(4):686-696 [FREE Full text] [doi: 10.1007/s10461-013-0661-3]
[Medline: 24271347]

37. Krishnan A, Ferro EG, Weikum D, Vagenas P, Lama JR, Sanchez J, et al. Communication technology use and mHealth
acceptance among HIV-infected men who have sex with men in Peru: implications for HIV prevention and treatment. AIDS
Care 2015;27(3):273-282 [FREE Full text] [doi: 10.1080/09540121.2014.963014] [Medline: 25285464]

38. Uhrig JD, Lewis MA, Bann CM, Harris JL, Furberg RD, Coomes CM, et al. Addressing HIV knowledge, risk reduction,
social support, and patient involvement using SMS: results of a proof-of-concept study. J Health Commun 2012 May 02;17
Suppl 1(sup1):128-145. [doi: 10.1080/10810730.2011.649156] [Medline: 22548606]

39. UNAIDS Meeting Report: Information and Communications Technologies : engaging the private sector and communities
in HIV programmes with gay men and other men who have sex with men. UNAIDS. 2016. URL: https://www.unaids.org/
en/resources/documents/2016/20160504_JC2824_ICTs_en.pdf [accessed 2022-01-12]

40. Schnall R, Travers J, Rojas M, Carballo-Diéguez A. eHealth interventions for HIV prevention in high-risk men who have
sex with men: a systematic review. J Med Internet Res 2014;16(5):e134 [FREE Full text] [doi: 10.2196/jmir.3393] [Medline:
24862459]

JMIR Form Res 2022 | vol. 6 | iss. 2 | e30811 | p. 16https://formative.jmir.org/2022/2/e30811
(page number not for citation purposes)

O'Connor et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://dx.plos.org/10.1371/journal.pone.0088166
http://dx.doi.org/10.1371/journal.pone.0088166
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24505411&dopt=Abstract
http://bmjopen.bmj.com/cgi/pmidlookup?view=long&pmid=24345901
http://dx.doi.org/10.1136/bmjopen-2013-003950
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24345901&dopt=Abstract
http://europepmc.org/abstract/MED/25825938
http://dx.doi.org/10.1089/apc.2014.0308
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25825938&dopt=Abstract
http://dx.doi.org/10.1016/S1473-3099(14)70741-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24932893&dopt=Abstract
http://europepmc.org/abstract/MED/22296762
http://europepmc.org/abstract/MED/22296762
http://dx.doi.org/10.1016/j.ijmedinf.2011.10.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22296762&dopt=Abstract
http://www.jmir.org/2012/2/e51/
http://dx.doi.org/10.2196/jmir.2015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22481246&dopt=Abstract
http://dx.doi.org/10.1002/14651858.CD009756
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22419345&dopt=Abstract
http://dx.doi.org/10.1080/10810730.2013.864735
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24673171&dopt=Abstract
http://europepmc.org/abstract/MED/21252632
http://dx.doi.org/10.1097/QAD.0b013e32834380c1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21252632&dopt=Abstract
http://europepmc.org/abstract/MED/21323532
http://dx.doi.org/10.1089/apc.2010.0006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21323532&dopt=Abstract
https://dx.doi.org/10.2147/HIV.S29954
http://dx.doi.org/10.2147/HIV.S29954
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22570574&dopt=Abstract
http://www.bmj.com/lookup/pmidlookup?view=long&pmid=25742320
http://dx.doi.org/10.1136/bmj.g5978
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25742320&dopt=Abstract
http://www.njcponline.com/article.asp?issn=1119-3077;year=2013;volume=16;issue=3;spage=302;epage=308;aulast=Maduka
http://dx.doi.org/10.4103/1119-3077.113451
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23771450&dopt=Abstract
http://europepmc.org/abstract/MED/24271347
http://dx.doi.org/10.1007/s10461-013-0661-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24271347&dopt=Abstract
http://europepmc.org/abstract/MED/25285464
http://dx.doi.org/10.1080/09540121.2014.963014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25285464&dopt=Abstract
http://dx.doi.org/10.1080/10810730.2011.649156
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22548606&dopt=Abstract
https://www.unaids.org/en/resources/documents/2016/20160504_JC2824_ICTs_en.pdf
https://www.unaids.org/en/resources/documents/2016/20160504_JC2824_ICTs_en.pdf
http://www.jmir.org/2014/5/e134/
http://dx.doi.org/10.2196/jmir.3393
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24862459&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


41. Zogg JB, Woods SP, Sauceda JA, Wiebe JS, Simoni JM. The role of prospective memory in medication adherence: a review
of an emerging literature. J Behav Med 2012 Feb 13;35(1):47-62 [FREE Full text] [doi: 10.1007/s10865-011-9341-9]
[Medline: 21487722]

42. Gwadz M, Applegate E, Cleland C, Leonard NR, Wolfe H, Salomon N, Heart to Heart Collaborative Research Team.
HIV-infected individuals who delay, decline, or discontinue antiretroviral therapy: comparing clinic- and peer-recruited
cohorts. Front Public Health 2014;2:81 [FREE Full text] [doi: 10.3389/fpubh.2014.00081] [Medline: 25077137]

43. Michie S, van Stralen MM, West R. The behaviour change wheel: a new method for characterising and designing behaviour
change interventions. Implement Sci 2011;6:42 [FREE Full text] [doi: 10.1186/1748-5908-6-42] [Medline: 21513547]

44. Michie S. Which behaviour change approach should I choose? An introduction to the Behaviour Change Wheel. University
College London. 2012. URL: https://docplayer.net/amp/
27630436-The-behaviour-change-wheel-a-system-for-designing-effective-interventions.html [accessed 2022-01-12]

45. Michie S, Atkins L, West R. The Behaviour Change Wheel: A Guide to Designing Interventions. Sutton, United Kingdom:
Silverback Publishing; 2014.

46. Fisher JD, Amico KR, Fisher WA, Harman JJ. The information-motivation-behavioral skills model of antiretroviral adherence
and its applications. Curr HIV/AIDS Rep 2008 Nov;5(4):193-203. [doi: 10.1007/s11904-008-0028-y] [Medline: 18838059]

47. Abraham C, Michie S. A taxonomy of behavior change techniques used in interventions. Health Psychol 2008
May;27(3):379-387. [doi: 10.1037/0278-6133.27.3.379] [Medline: 18624603]

48. Amico KR, Toro-Alfonso J, Fisher JD. An empirical test of the information, motivation and behavioral skills model of
antiretroviral therapy adherence. AIDS Care 2005 Aug 20;17(6):661-673. [doi: 10.1080/09540120500038058] [Medline:
16036253]

49. Starace F, Massa A, Amico KR, Fisher JD. Adherence to antiretroviral therapy: an empirical test of the
information-motivation-behavioral skills model. Health Psychol 2006 Mar;25(2):153-162. [doi: 10.1037/0278-6133.25.2.153]
[Medline: 16569106]

50. About MOTECH. Grameen Foundation. 2015. URL: http://docs.motechproject.org/en/latest/intro.html [accessed 2022-01-12]
51. Joshi A, Saple D, Sen K, Veldeman E, Rutten R, Rane M, et al. Supporting treatment of people living with HIV/AIDS in

resource limited settings with IVRs. In: Proceedings of the SIGCHI Conference on Human Factors in Computing Systems.
2014 Presented at: CHI '14: CHI Conference on Human Factors in Computing Systems; April 26 - May 1, 2014; Toronto
Ontario Canada p. 1595-1604. [doi: 10.1145/2556288.2557236]

52. Joshi R. Uniting mobile, education and pharma to combat HIV. EnterpriseInnovation. 2015. URL: https://www.janssen.com/
apac/news-center/janssen-in-the-news/uniting-mobile-education-and-pharma-to-combat-HIV [accessed 2016-04-29]

53. Bezabhe WM, Chalmers L, Bereznicki LR, Peterson GM. Adherence to antiretroviral therapy and virologic failure: a
meta-analysis. Medicine (Baltimore) 2016 Apr;95(15):e3361 [FREE Full text] [doi: 10.1097/MD.0000000000003361]
[Medline: 27082595]

54. Ortego C, Huedo-Medina TB, Llorca J, Sevilla L, Santos P, Rodríguez E, et al. Adherence to highly active antiretroviral
therapy (HAART): a meta-analysis. AIDS Behav 2011 Oct;15(7):1381-1396. [doi: 10.1007/s10461-011-9942-x] [Medline:
21468660]

55. Safren SA, Biello KB, Smeaton L, Mimiaga MJ, Walawander A, Lama JR, PEARLS (ACTG A5175) Study Team.
Psychosocial predictors of non-adherence and treatment failure in a large scale multi-national trial of antiretroviral therapy
for HIV: data from the ACTG A5175/PEARLS trial. PLoS One 2014 Aug 25;9(8):e104178 [FREE Full text] [doi:
10.1371/journal.pone.0104178] [Medline: 25153084]

56. Grierson J, Koelmeyer RL, Smith A, Pitts M. Adherence to antiretroviral therapy: factors independently associated with
reported difficulty taking antiretroviral therapy in a national sample of HIV-positive Australians. HIV Med 2011
Oct;12(9):562-569 [FREE Full text] [doi: 10.1111/j.1468-1293.2011.00928.x] [Medline: 21554524]

57. Chesney MA, Ickovics JR, Chambers DB, Gifford AL, Neidig J, Zwickl B, et al. Self-reported adherence to antiretroviral
medications among participants in HIV clinical trials: the AACTG adherence instruments. Patient Care Committee and
Adherence Working Group of the Outcomes Committee of the Adult AIDS Clinical Trials Group (AACTG). AIDS Care
2000 Jun;12(3):255-266. [doi: 10.1080/09540120050042891] [Medline: 10928201]

58. Santos A. Dying of shame and AIDS in the Philippines. Deutsche Welle. 2016 May 30. URL: http://www.dw.com/en/
dying-of-shame-and-aids-in-the-philippines/a-19292896 [accessed 2022-01-12]

59. Santos AP. Sex and sensibilities podcast: HIV epidemic in the PH. Rappler. 2015. URL: https://www.rappler.com/moveph/
111434-hiv-epidemic-philippines-unaids/ [accessed 2022-01-12]

60. Fisher JD, Fisher WA, Amico KR, Harman JJ. An information-motivation-behavioral skills model of adherence to
antiretroviral therapy. Health Psychol 2006 Jul;25(4):462-473. [doi: 10.1037/0278-6133.25.4.462] [Medline: 16846321]

61. Rajesh R, Sudha V, Varma D, Sonika S. Association between medication adherence outcomes and adverse drug reactions
to highly active antiretroviral therapy in Indian human immunodeficiency virus-positive patients. J Young Pharm 2012
Oct;4(4):250-260 [FREE Full text] [doi: 10.4103/0975-1483.104369] [Medline: 23492531]

62. Jiamsakul A, Sirivichayakul S, Ditangco R, Wong K, Li PC, Praparattanapan J, TREAT Asia Studies to Evaluate Resistance
– Surveillance Study (TASER-S). Transmitted drug resistance in recently infected HIV-positive Individuals from four

JMIR Form Res 2022 | vol. 6 | iss. 2 | e30811 | p. 17https://formative.jmir.org/2022/2/e30811
(page number not for citation purposes)

O'Connor et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://europepmc.org/abstract/MED/21487722
http://dx.doi.org/10.1007/s10865-011-9341-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21487722&dopt=Abstract
https://doi.org/10.3389/fpubh.2014.00081
http://dx.doi.org/10.3389/fpubh.2014.00081
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25077137&dopt=Abstract
http://www.implementationscience.com/content/6//42
http://dx.doi.org/10.1186/1748-5908-6-42
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21513547&dopt=Abstract
https://docplayer.net/amp/27630436-The-behaviour-change-wheel-a-system-for-designing-effective-interventions.html
https://docplayer.net/amp/27630436-The-behaviour-change-wheel-a-system-for-designing-effective-interventions.html
http://dx.doi.org/10.1007/s11904-008-0028-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18838059&dopt=Abstract
http://dx.doi.org/10.1037/0278-6133.27.3.379
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18624603&dopt=Abstract
http://dx.doi.org/10.1080/09540120500038058
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16036253&dopt=Abstract
http://dx.doi.org/10.1037/0278-6133.25.2.153
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16569106&dopt=Abstract
http://docs.motechproject.org/en/latest/intro.html
http://dx.doi.org/10.1145/2556288.2557236
https://www.janssen.com/apac/news-center/janssen-in-the-news/uniting-mobile-education-and-pharma-to-combat-HIV
https://www.janssen.com/apac/news-center/janssen-in-the-news/uniting-mobile-education-and-pharma-to-combat-HIV
http://dx.doi.org/10.1097/MD.0000000000003361
http://dx.doi.org/10.1097/MD.0000000000003361
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27082595&dopt=Abstract
http://dx.doi.org/10.1007/s10461-011-9942-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21468660&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0104178
http://dx.doi.org/10.1371/journal.pone.0104178
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25153084&dopt=Abstract
https://doi.org/10.1111/j.1468-1293.2011.00928.x
http://dx.doi.org/10.1111/j.1468-1293.2011.00928.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21554524&dopt=Abstract
http://dx.doi.org/10.1080/09540120050042891
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10928201&dopt=Abstract
http://www.dw.com/en/dying-of-shame-and-aids-in-the-philippines/a-19292896
http://www.dw.com/en/dying-of-shame-and-aids-in-the-philippines/a-19292896
https://www.rappler.com/moveph/111434-hiv-epidemic-philippines-unaids/
https://www.rappler.com/moveph/111434-hiv-epidemic-philippines-unaids/
http://dx.doi.org/10.1037/0278-6133.25.4.462
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16846321&dopt=Abstract
http://www.jyoungpharm.in/article.asp?issn=0975-1483;year=2012;volume=4;issue=4;spage=250;epage=260;aulast=Rajesh
http://dx.doi.org/10.4103/0975-1483.104369
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23492531&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


urban locations across Asia (2007-2010) - TASER-S. AIDS Res Ther 2015;12:3 [FREE Full text] [doi:
10.1186/s12981-015-0043-1] [Medline: 25685169]

63. Rodrigues R, Poongulali S, Balaji K, Atkins S, Ashorn P, De Costa A. 'The phone reminder is important, but will others
get to know about my illness?' Patient perceptions of an mHealth antiretroviral treatment support intervention in the HIVIND
trial in South India. BMJ Open 2015 Nov 02;5(11):e007574 [FREE Full text] [doi: 10.1136/bmjopen-2015-007574]
[Medline: 26525717]

64. Lester R, Gelmon L, Plummer F. Cell phones: tightening the communication gap in resource-limited antiretroviral
programmes? AIDS 2006 Nov 14;20(17):2242-2244. [doi: 10.1097/QAD.0b013e3280108508] [Medline: 17086071]

65. Jiamsakul A, Kerr SJ, Kiertiburanakul S, Azwa I, Zhang F, Chaiwarith R, TREAT Asia HIV Observational Database
(TAHOD). Early suboptimal ART adherence was associated with missed clinical visits in HIV-infected patients in Asia.
AIDS Care 2018 Dec 18;30(12):1560-1566 [FREE Full text] [doi: 10.1080/09540121.2018.1499859] [Medline: 30021450]

66. Protopopescu C, Carrieri MP, Raffi F, Picard O, Hardel L, Piroth L, ANRS CO8 APROCO-COPILOTE Study Group.
Brief report: prolonged viral suppression over a 12-year follow-up of HIV-infected patients: the persistent impact of
adherence at 4 months after initiation of combined antiretroviral therapy in the ANRS CO8 APROCO-COPILOTE Cohort.
J Acquir Immune Defic Syndr 2017 Mar 01;74(3):293-297. [doi: 10.1097/QAI.0000000000001249] [Medline: 27861235]

67. Moosa A, Gengiah TN, Lewis L, Naidoo K. Long-term adherence to antiretroviral therapy in a South African adult patient
cohort: a retrospective study. BMC Infect Dis 2019 Sep 05;19(1):775 [FREE Full text] [doi: 10.1186/s12879-019-4410-8]
[Medline: 31488063]

68. O Connor C, Leyritana K, Calica K, Gill R, Doyle AM, Lewis JJ, et al. Risk factors affecting adherence to antiretroviral
therapy among HIV patients in Manila, Philippines: a baseline cross-sectional analysis of the Philippines Connect for Life
Study. Sex Health 2021 Mar;18(1):95-103. [doi: 10.1071/SH20028] [Medline: 33648625]

69. Health at your fingertips: a collection of mHealth initiatives from the research-based pharmaceutical industry. International
Federation of Pharmaceutical Manufacturers & Associations. 2013. URL: https://www.ifpma.org/wp-content/uploads/2016/
01/IFPMA_Health_at_your_fingertips_July2013.pdf [accessed 2022-01-12]

70. Byonanebye DM, Nabaggala MS, Naggirinya AB, Lamorde M, Oseku E, King R, et al. An interactive voice response
software to improve the quality of life of people living with HIV in Uganda: randomized controlled trial. JMIR Mhealth
Uhealth 2021 Feb 11;9(2):e22229 [FREE Full text] [doi: 10.2196/22229] [Medline: 33570497]

71. Parkes-Ratanshi R, Nabaggala M, Bwanika A, Lamorde M, King R, Owarwo N, et al. Call for life Uganda TM: an RCT
using interactive voice response for PLHIV on ART. In: Proceedings of the Conference on Retroviruses and Opportunistic
Infections. 2019 Presented at: Conference on Retroviruses and Opportunistic Infections; March 4-7, 2019; Seattle, Washington
URL: https://www.croiconference.org/abstract/call-life-uganda-tm-rct-using-interactive-voice-response-plhiv-art/

Abbreviations
ART: antiretroviral therapy
BCT: behavior change technique
BCW: Behavior Change Wheel
COM-B: capability, opportunity, motivation, behavior
FGD: focus group discussion
IMB: information-motivation-behavioral skills
IVRS: interactive voice response system
mHealth: mobile health
MOTECH: Mobile Technology for Community Health
MSM: men who have sex with men
SHIP: Sustained Health Initiatives of the Philippines
TAMA: Treatment Advice by Mobile Alerts
TREAT: Therapeutics, Research, Education, and AIDS Training

Edited by A Mavragani; submitted 30.05.21; peer-reviewed by D Pförringer, C Reis; accepted 08.12.21; published 03.02.22

Please cite as:
O'Connor C, Leyritana K, Doyle AM, Lewis JJ, Gill R, Salvaña EM
Interactive Mobile Phone HIV Adherence Support for Men Who Have Sex With Men in the Philippines Connect for Life Study: Mixed
Methods Approach to Intervention Development and Pilot Testing
JMIR Form Res 2022;6(2):e30811
URL: https://formative.jmir.org/2022/2/e30811
doi: 10.2196/30811
PMID:

JMIR Form Res 2022 | vol. 6 | iss. 2 | e30811 | p. 18https://formative.jmir.org/2022/2/e30811
(page number not for citation purposes)

O'Connor et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://aidsrestherapy.biomedcentral.com/articles/10.1186/s12981-015-0043-1
http://dx.doi.org/10.1186/s12981-015-0043-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25685169&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=26525717
http://dx.doi.org/10.1136/bmjopen-2015-007574
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26525717&dopt=Abstract
http://dx.doi.org/10.1097/QAD.0b013e3280108508
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17086071&dopt=Abstract
http://europepmc.org/abstract/MED/30021450
http://dx.doi.org/10.1080/09540121.2018.1499859
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30021450&dopt=Abstract
http://dx.doi.org/10.1097/QAI.0000000000001249
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27861235&dopt=Abstract
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-019-4410-8
http://dx.doi.org/10.1186/s12879-019-4410-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31488063&dopt=Abstract
http://dx.doi.org/10.1071/SH20028
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33648625&dopt=Abstract
https://www.ifpma.org/wp-content/uploads/2016/01/IFPMA_Health_at_your_fingertips_July2013.pdf
https://www.ifpma.org/wp-content/uploads/2016/01/IFPMA_Health_at_your_fingertips_July2013.pdf
https://mhealth.jmir.org/2021/2/e22229/
http://dx.doi.org/10.2196/22229
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33570497&dopt=Abstract
https://www.croiconference.org/abstract/call-life-uganda-tm-rct-using-interactive-voice-response-plhiv-art/
https://formative.jmir.org/2022/2/e30811
http://dx.doi.org/10.2196/30811
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


©Cara O'Connor, Katerina Leyritana, Aoife M Doyle, James J Lewis, Randeep Gill, Edsel Maurice Salvaña. Originally published
in JMIR Formative Research (https://formative.jmir.org), 03.02.2022. This is an open-access article distributed under the terms
of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work, first published in JMIR Formative Research, is properly
cited. The complete bibliographic information, a link to the original publication on https://formative.jmir.org, as well as this
copyright and license information must be included.

JMIR Form Res 2022 | vol. 6 | iss. 2 | e30811 | p. 19https://formative.jmir.org/2022/2/e30811
(page number not for citation purposes)

O'Connor et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/

