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Abstract

Background: Youth living with HIV (YLWH) are confronted with many self-care challenges that can be experienced as
overwhelming in the context of normal developmental processes that characterize adolescence and young adulthood. A sizable
minority of Y LWH have unsuppressed viral loadsin the United States attributable to antiretroviral therapy (ART) nonadherence.
Interventions to promote sustained viral suppressionin YLWH are needed.

Objective: Theaim of thisstudy isto evaluate the efficacy of the Triggered Escalating Real-Time Adherence (TERA) intervention
in comparison with standard of care (SOC) in YLWH (aged 13-24 years) failing ART on (1) primary outcome measures—HIV
viral suppression (VLS), defined as both <200 copies/ml and <50 copies/ml at 12 weeks, and (2) secondary outcome measures—VLS
rates and rates of ART adherence at 24, 36, and 48 weeks aswell as patterns of adherence over time as measured by an electronic
dose monitoring (EDM) device.

Methods: The TERA study is a phase 2, multisite clinical trial conducted with 120 YLWH failing ART (randomized 1:1 to
TERA or SOC) at participating clinical siteswithin the Adolescent Medicine Trials Network for HIV/AIDS Interventions (ATN).
Participants arefollowed for atotal of 48 weeks. For TERA arm participants, the first 12 weeksinvolve delivery of theintervention.
For all participants, clinical outcomes are collected throughout follow-up, and adherence is assessed using EDM over the full 48
weeks. During the 12-week intervention period, TERA arm participants receive 3 remote coaching sessions delivered in clinic
via videoconferencing timed to coincide with baseline and follow-up clinical visits, text message reminders when the EDM has
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not been opened at dose time (which escalate to 2-way theory-informed short message service coaching interactions in response
to real-time nonadherence), and review of dosing graphs produced by EDM at follow-up visits.

Results. Launch datesfor enrollment varied by site. Enrollment began in April 2018 and is expected to be completed by August
2019, with results presented by the second quarter of 2021.

Conclusions: Effective, generalizable, and scalable approachesto rapidly assist YLWH failing to achieve and sustain VLS may
have a substantial impact on individual health and efforts to curb transmission. Coaching for a brief but intensive period from
remote coaches and using communication channel s common to youth may offer multiple unique advantagesin promoting self-care.

Trial Registration: ClinicaTrials.gov NCT03292432; https://clinicaltrials.gov/ct2/show/NCT03292432 (Archived by WebCite

at http://lwww.webcitation.org/768J8ijjp).
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2019;8(3):€11416) doi: 10.2196/11416

DERR1-10.2196/11416
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Introduction

Background

Among the 35 million people living with HIV worldwide, 7
million are below the age of 24 years. With the concerted efforts
to increase vira suppression globally and through strategic
national plans, the unique demands and challenges facing youth
living with HIV (YLWH) must be addressed to reach vira
suppression goals. Successful progression through the continuum
of HIV care is poorer among adolescents than adults in the
United States, with as many as 46% of those started on
antiretrovira therapy (ART) not achieving viral suppression
(VLS) inlarge part dueto difficultieswith medication adherence
[1]. Recent reviews suggest that the subset of youth who achieve
VLS after 48 weeks of ART can be alarmingly low (27% to
89%) [2]. Sustaining VLS is critical both for the individual
health and to curb transmission. As those failing ART for
adherence reasons are at an increased risk of subsegquent ART
failure[3,4] and problemswith adherence appear to berelatively
common [5,6], interventions to improve adherence and disrupt
patterns of nonadherence are critically needed.

A dearth of evidence exists on the issues, approaches, and
facilitators/barriersfor Y LWH failing to achieve or sustain VLS
[7,8]. Literature specific to adultsfailing first-line ART suggests
that sex (female) and delayed start of second-line therapy predict
lack of suppression by 24 weeks[9], and although the evidence
base in characterizing first-line ART failures and second-line
outcomesin resource-limited settingsis growing [10], this may
not generalizeto YLWH in the United States.

Y LWH between the ages of 13 and 24 years are aunique cohort.
Developmental tasks during this period of life create both
challenges and resources [11] that impact daily living. Youth
would likely benefit most from strategiesthat specifically bridge
the gaps common during adolescence caused by normal
neuro-cognitive and emotional development [12]. Brain
maturation in the limbic system and prefrontal cortex, amongst
other changing hormonal and environmental dynamics, can be
expressed in poor decision-making, impulsivity, lower self-care,
and higher engagement in risk behavior [13]. Challenges in
executive functioning and cognitive abilities that limit abilities
to plan, organize, focus attention, or manage rewards have been
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identified in HIV-infected youth, even before ART initiation
[14]. Psychologically, identity development tasks heighten
awareness and sensitivity to belonging and fitting in, which
may exacerbate feelings of stigma among youth negotiating
adherence [15]. Support for YLWH struggling with adherence
must extend beyond and in-between clinical care visits, which
can be achieved through technology-based modalities.
Interventions that offer continuous contact and implement
as-and-when-needed outreach may be well matched to the
dynamics of everyday life for youth in the United States.
Furthermore, with most youth also using cell phones in the
United States, delivering support between visits can be
facilitated through texting. The Triggered Escalating Real-Time
Adherence (TERA) study (the Adolescent Medicine Trias
Network for HIV/AIDS Interventions [ATN] 152) seeks to
evaluate an intervention package that |everages several of these
components: real-time electronic dose monitoring (EDM) that
signals potential intervention opportunities, texting to explore
needs and context surrounding such events, and phone-delivered
outreach to offer patient-centered coaching from remotely
located coaches.

Rationale for Triggered Escalating Real-Time
Adherence I ntervention

The rationale for each of the active components of the TERA
intervention (coaching, EDM, short message service [SMS],
phone-based outreach, and time-limited with remote placement
of coaches) is presented separately below, whereas the manner
in which TERA combines these componentsis provided in the
description of the implementation of the intervention.

Coaching has been defined as a pati ent-centered, strength-based
approach that tends to be timelimited, focused on
problem-solving and health and wellness, and goal oriented,
which differs from counseling predominantly in its explicit
focus on current lifestyle and more narrow scope and depth
[16]. Coaches tend to provide when and as needed support and
check-ins [16], and the approach has gained support in
addressing diverse health behaviors, including weight
management, exercise, and overall physical headlth [17]. In a
review of coaching interventions, approachesthat included goal
setting and motivational interviewing demonstrated stronger
outcomes [18]. Despite the promise for marginalized groups
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[19] and for adolescents[20], coaching work to date haslargely
focused on adults. TERA will be one of the first studies to
evaluate coaching tied to EDM monitoring for youth struggling
with ART adherence.

An additional core component of the TERA intervention
package is the use of EDM. Evidence supports the use of
technology-enhanced interventions to promote medication
adherence among those living with HIV [21]. A recent study
does, however, caution that reminders tethered to EDM
identified that missed doses may lack impact. A study with
adults in Cape Town, South Africa, evaluated an intervention
that used SM S text messages to signal late doses according to
a Wisepill device for first-line therapy ART [22]. Although a
dlight reduction in treatment interruptionswas reported, overall
adherence, retention in care, and VLS did not improve, which
may have been dueto reliance on “one-way” texting. One-way
texting (with no expectation or opportunity to reply or engage
in a conversation) appears to have an inconsistent impact on
adherence, whereas interactive texting (where replies are
expected and conversation is possible) has consistent support
[23-25].

SMS text-based strategies [26,27], which are not yoked to
monitoring but are systematically sent, require aresponse from
participants and also seem to suggest that an interactive
component is particularly beneficial [28,29]. Garofalo et a’s
recent study in this areawith 105 adolescents and young adults
where 2-way daily SMS texts were provided to nonadherent
youth demonstrated a significant improvement in self-reported
adherence and high satisfaction scores[30]. Furthermore, apilot
study using personalized, interactive, daily SMStext messages
demonstrated significant improvement among 14- to
29-year-oldsliving with HIV with poor self-reported adherence
rates [31]. Coupled with consistent support for text-based
“well-checks,” where patients receive an interactive text weekly
simply asking how they aredoing [26,27], using SM Sinteractive
texting with a population who uses texting as part of the fabric
of their daily lives was identified as a critical component to
incorporate in the TERA intervention. For the TERA
intervention, texting with patients about an EDM-identified late
dose or simply checking in on their well-being had a strong
basis for a potentially effective avenue of communication
between coaches and participants. Finally, another promising
aspect of collecting EDM dataisthe use of these datato present
dosing patterns to patients and offer opportunities to discuss,
problem solve, and reflect on adherence patterns. Previous
research using this strategy with adults has demonstrated an
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impact on adherence[32,33] and could be appropriate for youth
aswell.

Moreover, related to EDM-identified |ate dosing, phone-based
follow-up wasidentified as apromising strategy to connect with
youth when and as needed. Evidence has supported the utility
of phone-based outreach using a problem-solving approach
[34,35]. Inarecent review, harnessing mobile phone technology
was identified as a promising area for future interventions
encouraging optimal adherence among YLWH [30].
Furthermore, evidence suggests that using phone-based
technology to engage adolescent socia support networks may
promote optimal engagement in care and adherence to
medications [36,37]. A recent study of a phone-based support
intervention among nonadherent YLWH found that it was
acceptable and feasible among youth and clinic staff [38].

Finaly, the rationale for using remote coaches and a
time-limited intervention reflects effortsto devel op interventions
that are generalizable and can be brought to scale if effective.
Despitethe urgent need for servicesto assist youth failing ART
to reach and sustain viral suppression, most clinicsin the United
States report this group as a small portion of the patient
population. Thus, evenif intensive interventions such as TERA
are effective in improving disease outcomes, large investments
to hire afull-time coach or offer dose monitoring off-hours and
on weekends will have limited return for clinical care sites at
the patient population level. Locating coaches remotely allows
asingle coach to work remotely and intensively with identified
youth from multiple clinicsacrossthe United States. The TERA
intervention brings the intervention to those who could benefit
fromit, rather than having patients physically present themselves
to a specific location to receive support. In addition, because
the approach is intensive, limiting its implementation to a
discrete period is intended to optimize feasibility and
acceptability of the approach. If effective, TERA could be
developed as an independent service, available for youth across
the United States, prescribed by providers and potentially
covered by insurance. Together, remote and time-limited
features of theintervention areintended to facilitate the viability
and speed of scale-up.

Study Objectives
To support YLWH failing ART due to nonadherence, the TERA
study will evaluate a novel, evidence-informed, triggered,
escalating, real-time adherence intervention among 120 youth
with unsuppressed virus. The study objectives and hypotheses
arelisted in Table 1.
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Table 1. Objectives, outcomes, and hypotheses.

Amico et d

Level Objective®

Measure(s) Hypothesis

Primary objective #1a To estimate and compare HIV viral suppres-

sionratesin Y LWHP 12 weeks after initiat-
ing TERAC or continuing SOCY

Primary objective #1b To estimate and compare HIV viral suppres-
sionratesin YLWH 12 weeks after initiat-
ing TERA or continuing SOC

Secondary objective #1 To estimate and compare viral suppression
ratesin YLWH 24, 36, and 48 weeks after
initiating TERA or continuing SOC
Secondary objective #2 To estimate and compare proportions of
participantsinitiating TERA or continuing
SOC who achieve viral suppression (HIV-
1 RNA <200 copies/ml) by 12 weeks and
maintain viral suppression through 48 weeks

Secondary objective #3 To summarize and compare adherence pat-
ternsin YLWH initiating TERA or continu-
ing SOC during the intervention period

(weeks 0-12) and the postintervention peri-

od (weeks 12-48)

HIV-1 RNA <50 copieml  Youthinthe TERA arm will be more likely

to achieveviral suppression (VLS) at week
12 compared with youth in the SOC arm®

HIV-1 RNA <200 copiessml  Youthin the TERA arm will be morelikely

to achieve VLS at week 12 compared with
youth in the SOC arm?
HIV-1 RNA <50 copies/ml

and HIV-1 RNA <200
copies/ml

Youth in the TERA arm will be more likely
to achieve VLS at weeks 24, 36 and 48

compared with youth in the SOC arm

HIV-1 RNA <200 copies/ml
at weeks 12, 24, 36, and 48

Youth in the TERA arm will be more likely
to achieve and sustain VLS than those in

the SOC arm?

EDM" on-time adherence  Youth in the TERA arm will have higher

and nonpersistence (between  "atesof weekly dosing asmeasured by EDM
week 0-12, 12-24, 24-36, ~ Over 48 weeks than those in the SOC arm
and 36-48)

80ther and exploratory objectives, which focus on social psychological changes over time and between arms, classification of patterns of adherence
per EDM data, mixed methods characterization of acceptability and feasibility of the TERA intervention and study participants, and costing data, are

also included in the protocol.

bY LWH: youth living with HIV.

“TERA: Triggered Escalating Real-Time Adherence.
dS0C: standard of care

Participants with no HIV-1 RNA measurement within the allocated week 12 study visit window (+ 14 days) will be classified as failures.
"Partici pants with no HIV-1 RNA measurement within the allocated study visit window for weeks 24, 36, or 48 (+28 days) will be classified asfailures.

IParticipants will be classified as virologic successes if both the week 12 (+14 days) and week 48 (+28 days) HIV-1 RNA measurements are <200
copies/ml and at least one of the week 24 (+ 28 days) or week 36 (+ 28 days) HIV-1 RNA measurements is <200 copies/ml.

PEDM: electronic dose monitori ng.

The primary objective, 12-week viral suppression, will be
measured at the week 12 visit when the final coaching session
occurs, thus representing the effects at the end of the
intervention. Both the US Department of Health and Human
Services viral load cutoff of 200 copies/ml used to define
virologic failure [39] as well as the cutoff of 50 copies/ml
increasingly used in research studiesto define undetectable HIV
viral load are used to describe the viral 1oad—based primary and
secondary outcome measures. Note that our use of both a
stringent definition of VLS (<50 copies/ml) as well as a less
restrictive but well-recognized cutoff of <200 copies/ml reflects
evidence suggesting that each criterion may offer uniqueinsights
into control of virus, risk for viral rebound, and potential for
development of resistance [40] and is consistent with the most
recent Antiretroviral Guidelines for Adults and Adolescents
[39]. The secondary objectives include viral suppression at
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subsequent time points to eval uate the longitudinal efficacy of
the coaching sessions on viral suppression, and similarly use
the <50 copies/ml aswell asthe <200 copies/ml cutoffsat weeks
24, 36, and 48, and the “durability” of intervention effects
through characterizing the percentage of youth in each arm who
achieved and maintained each operationalization of vira
suppression. Finally, collected EDM data will be explored to
determine whether EDM-identified adherence through week 12
and from weeks 12 to 48 was better in the intervention condition.

Theoretical Basisfor Intervention

The TERA intervention uses EDM to signal coaching
opportunities, whereas the implementation of coaching draws
heavily from the Information, Motivation, and Behavioral Skills
(IMB) model situated within socio-ecological and positive youth
development frameworks (Figure 1).

JMIR Res Protoc 2019 | vol. 8 | iss. 3| €11416 | p. 4
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

Amico et d

Figure 1. Theoretical underpinning of triggered escalating real-time adherence (TERA) intervention.
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The IMB model of ART adherence [41], which has been used Methods

extensively in interventional adherence enhancement research
[42,43] and has a devel oped evidence base in diverse groups of
adults [43-45], is used as the basis for understanding specific
adherence and nonadherence events. We use the situated
application of the Information Motivation Behavioral Skills
model (sIMB) [46] to further embed the kinds of knowledge;
personal and social consequences of adherence and
nonadherence in the context of daily life; and skill sets needed
for youth to navigate adherence in the context of self, others,
and systems. Tailored understanding of each of the core IMB
model constructs as expressed within and between the layers
of the socio-ecological model (Figure 1 far left) isfurther refined
with a Positive Youth Development lens (Figure 1 far right),
which calls attention to the resources and opportunities unique
to adolescents and young adults and is critical in fostering
positive awareness of, attitudes toward, and skillsin promoting
self-care. The coaching intervention usesthis synthesized model
to guide efforts to engage youth in their current context, within
their particular landscape of resources and gaps. Coaches are
trained in the social-ecological approach and incorporate these
constructs in their discussions focused on factors influencing
adherence. Although the modelsin Figure 1 form the backbone
of understanding for how adherence may be optimized or
derailed, implementation of coaching discussions are guided
by Next Step Counseling (NSC), which draws on Moativational
Interviewing (MI). NSC, MI, and specificsfor coaching in terms
of theory and implementation are detailed in the intervention
section. In summary, the aim of the TERA study is to evaluate
a novel, evidence-informed triggered, escalating, real-time
adherence intervention that leverages coaching and
contemporary technology to promote viral suppression among
Y LWH who have failed on ART.
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Trial Design Overview

TERA is a phase 2, randomized, open-label study evaluating
the efficacy of the TERA coaching 12- week intervention in
YLWH failing ART. A total of 120 YLWH between the ages
of 13 and 24 years will be randomized with equal probability
to the TERA intervention or continuing SOC, with stratification
by age (<18 years vs =18 years). At entry, 40 participants (20
from each arm) will be randomly selected to engagein additional
in-depth interviews, at study weeks 12 and 48, about their
experiences around adherence and self-care as well as their
experiences being in the study.

Study Setting

Clinical research sites within the ATN and the International
Maternal, Pediatric, Adolescent AIDS Clinical Trials network
in the United States were solicited for interest in participation
in ATN 152. A total of 8 clinical research sites are engaged in
thetrial, including sitesin Colorado, Florida, Georgia, Maryland,
Michigan, New York, and Tennessee. Clinical research sites
differ in the demography of clinic populations, reflecting the
specific characteristics of the HIV epidemic within youth in
their region. Total anticipated targets for enrollment also vary
between clinical research sites, ranging from 5 to 20 youth. All
sites are experienced research sites that also operate as clinical
care centers for youth. For the TERA study, a minimum of a
site-level principa investigator and a study coordinator are
required. The University of North Carolina at Chapel Hill
(UNC-CH) serves as the single Ingtitutional Review Board
(sIRB) and hasreviewed and approved the study for study sites.

Participants

A total of 120 participants will be enrolled. Inclusion and
exclusion criteriaare listed in Textboxes 1 and 2, respectively.
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Textbox 1. Inclusion criteria of participants.

Inclusion criteria:

1

2
3
4.
5

© © N o

Age: 13t0 24 years.

Confirmed HIV positive status: Confirmation of HIV-1 infection as documented in the participant’s medical record by at least 2 criteria.
Aware of HIV status: Site staff determined.

Viremic: Documented plasma HIV-1 RNA plasma =200 copies/ml within 45 days of enrollment visit.

On antiretroviral therapy (ART): Prescribed ART at least 24 weeks or more before documented plasma HIV-1 RNA plasma =200 copies/ml;
prescribed a once-a-day (one or more pills once aday) ART regimen with at least 2 active agents (per clinician judgment or genotype evidence)
at enrollment.

Language: Able to communicate in spoken and written English.
Technology access: Currently has a cellular phone that is able to send and receive short message service text messages.
Retention: Willing and able to provide at least 1 additional contact phone number (preferably 2) to be able to contact participant.

Consent or assent: Able and willing to provide written informed assent or consent and able to obtain written parental or guardian permission to
screen and to enroll in this study.

Textbox 2. Exclusion criteria of participants.

Exclusion criteria:

1. Cognitive capacity: Gross cognitive limitations, acute emotional instability, or medical or mental health illnessthat would impair theindividua’s
ability to provide informed consent or interfere with the protocol’s objectives.
2. Concurrent participation: Concurrent participation in interventional studies addressing adherence, unless approved in advance by the study team.
3. Pregnancy: Positive pregnancy test at the time of enrollment; however, if participant becomes pregnant while on study, they may continue the
study.
4. Current use of electronic dose monitoring: Currently using or planning to use an electronic dose monitoring and reminder device outside of the
study.
. Participant Timeline
Sample Size P

Approximately 54% of youth on ART in the United States are
estimated to be virally suppressed [1]. The study was designed
to have 85% power to detect a difference of 25% in VLS rates
at week 12 between the TERA and SOC arms (assuming a
success rate of 60% on SOC). Participants lost to follow-up
before week 12 will be classified as failures;, hence, no
adjustment was made for loss to follow-up in the sample size.

Randomization

Participants will be randomized to the TERA or SOC study
arms with equal probability using Medidata Rave EDC
(Electronic Data Capture) software managed by an external data
management team. Randomization will be stratified by age to
ensure balance in treatment assignments, and institutional
balancing will be used to help ensure roughly equal balancein
intervention assignments within each site. Once randomized to
study arm, the system then randomly determines if the
participant iseligible for 1 of the 40 interview slots (20 in each
study arm). Those selected are offered participation in in-depth
interviews, which will occur at weeks 12 and 48. If refusal rates
for interview participation at week 12 are higher than expected,
probabilities of selection will be increased during accrual.

http://www.researchprotocols.org/2019/3/e11416/

Participants are enrolled for 48 weeks of study participation.
Those assigned to the intervention condition will receive the
intervention during their first 12 weeks of participation, followed
by 36 weeks of observation for a total of 48 weeks. All
participants are asked to attend clinic study visits at weeks 4,
12, 24, 36, and 48. All participants are asked to dose from an
EDM (AdhereTech’'s smart bottle) for their full 48 weeks of
study participation. The participant experience is depicted in
Figure 2. All participants have the “light feature” activated on
the smart bottle. This soft blue light band on the bottom of the
bottle pulses and then turnsto solid light as dose times approach
(1 hour before scheduled dose time) and pass (1 hour after dose
time) without the bottle being opened. The light feature is a
default for al participants throughout the entire period of
participation, because early discussions with youth at clinical
care sites suggested this feature made the bottle more attractive
to use. Although this may inflate adherence, we anticipate
habituation over time and any influence would be evenly
distributed between the study arms. Thefeature can be disabled
upon request.
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48 WEEKS ON STUDY
EDM Data Collected- Doses per day

Figure 2. Participant experience.
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Compensation

Compensation will be provided for participants at each study
visit. The amount of compensation is determined by the local
study site staff, isconsidered appropriate by the site Institutional
Review Board (IRB) and will be confirmed with the sIRB, and
will be reflected in the site-specific informed consent form.
Recommended incentives include US $75 per visit through
week 12 (first 3 study visits); US $40 per visit for weeks 24,
36, and 48; and added incentives for the final week 48 visit (US
$100) for a possible total of US $445 over the full 48 weeks.
In addition, participants randomly selected for the qualitative
interviews receive US $50 per interview for a possible total of
US $100. Participants in the intervention are not provided
incentives for engagement in intervention sessions or outreach.

Virtual Youth Advisory Boards

Each participating clinical research siteis asked to identify and
engage at least 2 YLWH (between the ages of 13 and 24 years)
to participate in virtual youth advisory board (vVYAB) meetings
for the study. These advisory meetings are hosted at the clinic
siteand use the interactive remote coaching/counseling software
program (VSee) with al site youth advisory boards (YABS).
Topics discussed include impressions of main challenges for
Y LWH, vetting ideas about intervention components and study
implementation factors, and ensuring that the study and
intervention are remaining relevant to the issues germane to
YLWH in the regions engaged in the study. vYAB members
arereimbursed for their contributions as consultants per meeting
attended. Suggested reimbursement is US $50 per meeting, and
clinical research sites are provided with food/beverage resources
for hosting these meetings. The vVYAB meets a minimum of
quarterly and as needed.

Study Conditions-Standard of Care

SOC relative to adherence support will be recorded for each
participant during their study participation. In a previous study,
we have developed an SOC measurefor ART adherence support
[47] that follows international recommendations for strategies
[48] aswell as strategies known to have positive effects[49] in
some populations. There are no restrictions on participant SOC
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adherence support during the study for participants; however,
the use of another EDM is not allowed while enrolled.

Study Conditions- ntervention

Components of theintervention implemented over the 12-week
intervention period include the following: (1) remote “face to
face” coaching with the assigned adherence coach (delivered
viacomputer connection and through V See videoconferencing
software in a private location at the clinical research site) at
baseline and weeks 4 and 12; (2) 1-way, discrete SMS text
message (“What's up?’) at dose time when bottle has not yet
been opened for that dosing window (users can disablethisupon
request); (3) 2-way interactive outreach SM S from the coach if
the EDM bottle remains unopened after 1.5 hours post dose
time (“What's the plan?’ Reply a. taking now, b. took already,
c. taking later, or d. pass) with related coach follow-up; and (4)
incorporation of dosing data collected via the electronic dose
monitoring into follow-up visits (weeks 4 and 12) to help youth
visualize, reflect on, and problem solve around dosing patterns.
Tracking and monitoring progressfor each of these components
occurs in a TERA Implementation Dashboard created for the
study. Study implementation material also includes a detailed
intervention manual and TERA Implementation Dashboard
monitoring guide. Study material will be made available at the
completion of the study.

TERA coaches, located at the University of Michigan, are
bachelor or graduate level trained staff with experience working
with youth. Coachesare not required to match the demographics
of participants or be living with HIV. Each coach completes
and maintains training on human subjects research ethics and
specific training on brief counseling techniques and
intervention-specific skills and protocol material. Interactions
with participants are intended to draw from problem-solving
[50], MI [51], NSC [52,53], Positive Youth Devel opment theory
[11], and SIMB [46]. Coaches complete 2 M1 [51] workshops
and 1 NSC workshop and participate in several simulated
sessions to practice techniques and skills before meeting with
participants. M1 [51] has a long history of use in brief
interventions, with promising results on improving adherence
for YLWH [54], and NSC [52,53] has been adapted to ART
adherence among youth for this study. Intervention material is
contained in an intervention manual, with basic steps articul ated
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for each planned face-to-face virtual session, infographics and
visualsthat are used through the sharing screen function during
sessions, and full training on the use of the TERA
Implementation Dashboard. Thus, coaches receive training in
not only the theories underpinning the intervention approach,
basic coaching, M1, and NSC but also on using the technology
and software used to deliver the intervention and monitor
implementation.

Youth assigned to the TERA intervention condition at baseline
will interact with their assigned adherence coach in a private
clinic location through Web-enabled remote coaching (VSee
software program). These trained coaches are not part of the
clinic team; rather, they are centrally located at the University
of Michigan. The general content and flow of each of the 3
planned remote face-to-face sessions are depicted in Figure 3;
however, coaches can revise this based on specific needs and
context for each participant. Sessions are recorded and
transcribed for fidelity checks and supervision. Material created
during the session (such as drawing and writing out important
factorsand peoplein the participant’slife) on the“white board”
feature of VSee is saved for use in subsequent sessions in a
secure |ocation.

Information about dose time, preferences, and contacts, in
addition to a case note summary of the content of coaching
sessions, is entered after the visit in the TERA Implementation
Dashboard.

In addition to the coaching remote face-to-face interactions,
daily dosing is monitored for participants in the intervention
condition to identify when text- or phone-based outreach from
coaches should beinitiated. Between-visit contacts are detailed

Figure 3. Remote face-to-face coaching sessions.
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in Figure 4 and include outreach around late dosing, check-in
texts, and other strategies to engage youth who have been
difficult to contact. For each outreach around challenges with
dosing, the goal isto engage youth before the doseis “ missed”
to seeif dosing may be possible in a supportive manner. A dose
isconsidered missed for intervention purposesonly if the EDM
remains unopened through to the following day, although we
recognize that some participants who have dose times late in
the day may in fact till be within an appropriate window to
take the dose. Coacheswork with participants on a case-by-case
basis when conducting follow-up and assisting participants in
determining next steps. Each late dose (1.5 hours after dose
time without a bottle opening) sends a planning question to the
youth’s phone (What's the plan?) and an alert to the coach or
the monitor watching the TERA Implementation Dashboard
after hours. The alert creates a “ticket” in the TERA
Implementation Dashboard that isfollowed until closed through
successful contact or determined on a case-by-case basis to be
resolved.

Coaches and monitors (research staff who are trained to monitor
andtriageticketsin the TERA Implementation Dashboard after
workday hours and on weekends) track and document
implementation of the TERA intervention packageinthe TERA
Implementation Dashboard. The TERA Implementation
Dashboard was developed for this study and receives direct
input from the EDM device's proprietary dashboard
(AdhereTech). The main components of the EDM
manufacturer’s dashboard for the TERA study and the TERA
Implementation Dashboard it communicateswith are presented
in Figure 5. Each secure site plays an important role in the
implementation of between-session contacts.

Remote Coaching Scheduled Sessions

Session 1 (~60min)

Session 2 (~30min)

Session 3 (~45min)

Rapport building and orientation to technology
and intervention components with graphics and
smart bottle review

Rapport building and review of experiences with
smart bottle and/or coach since baseline session

Check in and rapport building

Preferences for contact times and contact tree
information

Review and Update Lifespace

Reflect on the participant’s adherence plan by
discussing potential barriers and ways to sustainable
adhere to medication as prescribed

Exploration of Lifespace through co-creating a
personalized graphic representation on the
“white board” (a function of the telemedicine
platform)

Present and discuss data captured by the EDM
dashboard (color-coded dosing data mapped by
month), contextualizing consecutive dosing days

and non-dosing days

Review Lifespace by projecting any future
adherence obstacles and identifying personal
improvements made while in TERA

Discussion of experiences living with HIV

Review and revise (as needed) the adherence
plan using NSC and other MI-based strategies

Reflecting on the benefits and challenges of
participating in TERA and using Mi-based strategies
to capture the participant’s motivation and
readiness to adhere to their medication

Exploration of experiences with ART adherence
using NSC, a thecry-based model (see Figure 2)

Reflect on the participants experiences in TERA
as they relate to self, adherence motivation and
general satisfaction

Explaining what the program does and does not
entail following the Coaching-phase

Development and agreement on the adherence

Reinforce remaining time in the Coaching-phase
of the intervention, specifically having one

Thank participant for their time and effort and wish

plan . them well in all that is to come
remote visit left
EDM: Electronic Dose Monitoring
Lifespace: A visual depiction of areas of interest, personal characteristics, personal goals and other defining attributes that is created during sessions
MI: Motivational Interviewing
NSC: Next Step Counseling
White board: A feature in Vsee video conferencing where images can be shared, manipulated and marked
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Figure 4. Between session contacts.
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STy enean

Standard one way text at
dose time if the bottle
has not yet been opened

Interactive text sent
following 7 consecutive days
of early or on-time doses
saying “Checking in, all
good?” (reply required)

Use of contact tree when
the participant cannot be
reached for >24 hours

Interactive text requiring
reply
1.5 hours after dose time
if the bottle has not yet
been opened

If no reply after 24 hours, a
second interactive text is
sent asking about
participant’s well-being

Coach contacts clinical site
study coordinator if
contacts on contact tree
cannot facilitate participant
contact or cannot be
reached =25 hours

needs

Individualized interactive texts implemented as needed
determined by individual participant responses and

Clinical Site may implement
separate contact strategies
as available (i.e.., home
outreach)

All interactions and actions are tracked and documented in the TERA Implementation
Dashboard

Figure 5. Electronic dose monitoring device dashboard and triggered escalating real-time adherence (TERA) Implementation Dashboard.

EDM Dashboard

Participant L . o Participant
E - jParric:pant Page Profile

ﬁﬂﬂ]ﬁ Last Dose 5 doses

Participant ID

Bottle ID

Contact Information

Status of Assigned
Bottle

List of Dosing
Qutcomes

Scheduled Dose Time

Study Arm

Dose Time Record

Contact Preferences

TERA Implementation Dashboard

Participant Case
Files

Ticket Center

ol

SMS Feed

Monthly Dosing

Profile

Active Tickets

Texts by Ticket

Snapshot Device Settings

Bottle Status: Active or inactive
Contact Preferences: Days/times for preferred contact

Case Notes Pending Closed Tickets Texts by Patient ID

Device Settings: Light reminder (on), texted reminder (on for TERA army), alarm (off)
Last 5 Doses: Dates and times
List of Dosing Outcomes: List of dosing outcomes as taken early, on time, late or missed

Session Dates Create New Ticket Action Buttons

Monthly Dosing Snapshot: Calendar view of each active month in Intervention arm listing early,
on time, late and missed for each day
Study Arm: Intervention or SOC

Action Buttons: Recommend ticket closure, Close ticket, Alert coach of need to address ticket (Escalate)

Active Tickets: Not yet resolved
SMS Feed: Open field area where texts are sent and received
Tickets: Includes the ticket number, date created, and reason for ticket and related notes

As depicted in Figure 5, the EDM dashboard has daily data
specific to whether or not the bottle was opened rel ative to dose
time as well as functionality checks on battery and cell signal
strength. The additional details collected and presented in this
dashboard all ow coaches and monitorsto quickly assessdosing
patternsaswell asthe status of dosing (opening events) currently
and historically. This dashboard also presents dosing data
pictorialy with colored marks on each calendar day for taken
early, on time, late, or missed (no opening in a 12-hour period)
dosing. As previously noted, coaches use this graphic in their
review of dosing patterns at the week 4 and week 12 remote
face-to-face coaching visits.

The detailed tracking of the implementation components of the
TERA intervention are collected in the TERA Implementation
Dashboard for use in real time to work with youth to prevent
missed dosing as well as for use at the end of the study to
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characterize actual intervention implementation. Ascan be seen
in Figure 5, each participant in the intervention arm has an area
for basic details such as contact information and preferences
for contact times, case notes to document interactions by date
and time (much like an electronic medical record), dates and
windows for remote coaching visits, and details surrounding
current and historical tickets (virtual medical file). The ticket
center listsall openticketsthat arein process (active) or pending
closure. Tickets are created automatically when the EDM
dashboard signals alate dose (1.5 hours after dose time), when
participants are automatically texted a check-in message after
7 days of on-time dosing, and can be manualy created by
coaches for any other type of communication with participants
viatext or phone. Tickets are also created if a participant texts
the coach outside of a communication chain aready initiated
in response to a specific ticket. Thus, all communications with
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participants between the scheduled remote face-to-face visits
are associated with a ticket number. Texting, both sent and
received, is conducted in a specific area of the TERA
Implementation Dashboard. All SMS texts are stored in the
dashboard. SMS texts sent and received in a communication
chain and related case notes are connected to the originating
ticket number. This allows data collection and capture of each
interaction in the 12-week intervention period. When a
participant has been contacted or theissuethat started the ticket
has otherwise been resolved, supervisors can moveticketsfrom
“pending” to “closed,” which provides an added layer of
oversight on intervention implementation. In addition to
providing a tool for coaches and monitors to implement the
intervention, the TERA Intervention Dashboard also serves to
collect data (such as number of and content of texts and reasons
for or outcomes of outreach attempts) that will be used to
characterize intervention implementation.

M easures

Data collected include responses to Audio Computer-Assisted
Self-Interviews (ACASI) scalesand items, estimated adherence
through collection of “opening events’ from the EDM, and chart
extracted data. In addition, implementation data are collected
to provide costing data. Finally, qualitative interviews are
conducted to explore feasibility, acceptability, and overall
experiences in the study immediately at the end of the active
intervention phase (week 12) and again at the end of
participation in the study (week 48). Interview collected data
are not used to modify the intervention during TERA but will
be used in considering future implementation of thisand related
intervention approaches.

ACASI dataare collected at baseline, week 12, week 24, week
36, and week 48. Table 2 describes each measure used in the
ACASI as well as the schedule for data collection and brief
description of the measure. The ACASI should take
approximately 30 minutes or less to complete.

Statistical M ethods

The primary and secondary objectives of this study are to
estimate and compare VLS rates and adherence over 48 weeks
between the TERA and SOC arms. Analyses will be
intent-to-treat (ITT) using all participants as-randomized to
control or intervention arm. Participants|ost to follow-up before
key time points or with no HIV-1 RNA measurement within
allowable windows will be classified as failures at that time
point. Categorical outcomes will be summarized using
proportions (95% confidence intervals), and continuous
outcomes will be summarized using meangmedians as
appropriate. In adjusted analyses, the number of covariates used
in the models will be limited because of the relatively small
sample size. Factors that could be associated with the outcome
measures and could affect the magnitude of differences between
the TERA and SOC arms include age, race, gender, route of
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HIV infection, years living with HIV, regimen line (eg, first
and second), and substance use. A significance level of P<.05
will be used with no adjustments for multiple comparisons or
interim analyses.

The EDM will provide daily information on adherence in each
participant. Overall, 2 outcomes (percentage of days correctly
dosed per week and percentage of days dosed within thetargeted
time frame per week) will be summarized by arm weekly, in
12-week intervals, and between the intervention and
postintervention time periods. Differencesmay belargest during
the initial 12 weeks, as that is when the intervention is
administered, with differences waning over time. To address
possible informative censoring induced by lossesto follow-up,
analyseswill include (1) available dataand (2) imputing weekly
adherence of 0% if a participant islost to follow-up.

To characterize TERA implementation, ability to enroll to the
study, drop-out rates by week 12 and throughout the study,
numbers of participants escalating to different alerts and
outreach at least once, numbers of alerts per participant (TERA
arm only), and themesfrom qualitativeinterview content related
to experiences in the intervention will be summarized.

Ethics

The ATN Coordinating Center at UNC-CH provides sIRB
approval, guidance, and monitoring. All clinical research sites
ceded regulatory oversight to the IRB at UNC-CH. All sites
adapt an sIRB approved consent template to meet the specific
requirements of their site. Waivers of parental consent for those
under the age of 18 years were considered by all sites and
adopted by those with local regulatory approval.

Study and Data Monitoring

On-sitemonitorsfrom the ATN Coordinating Center will review
aselected portion of theindividual participant records, including
assent/consent forms, case report forms (CRFs), and supporting
source documentation to ensure the protection of study
participants, compliance with the protocol, and accuracy and
completeness of records. Regulatory files, asrequired, will al'so
be inspected to ensure that regulatory regquirements are being
followed.

The Protocol Team will review accrual, retention, and data
quality on monthly team calls, with data combined across study
arms. An independent Study Monitoring Committee (SMC)
will review the study at scheduled, planned points to monitor
participant safety as well as data integrity. At each review, the
SMC may recommend that the study proceed as currently
designed, proceed with design modifications, or be discontinued.
The SMC may aso provide specific operationa
recommendations to help address any study implementation
challenges identified during their reviews. Untoward events
will be recorded by the site and reported to the ATN
Coordinating Center, study team, and the sIRB.
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Table 2. List of study measures and collection time points.

Amico et d

Measures? Collection method  Study visit week Description
BL® 12 24 36 48

Adherence support during participation ACASI® —d ye —  — X Checklist of receipt of specific kinds of
support during the first 12 weeks and at
week 48

Information Motivation Behavior Skills ACAS X X X X X Measure of adherence barriersidentified by

ART' Adherence Questionnaire [55,56] thg Information, Motivation, Behavioral
Skills Model of adherence

The HIV Adherence Self-Efficacy Scale  ACAS X X X X X Measures self-efficacy for adherenceto HIV

[57] treatment plans, including, but not limited
to, taking HIV medications

Adolescent Decision-Making Questionnaire  ACASI X X X X X Revised version of the ADMQ that mea-

(ADMQ) [58] sures decision-making patternsin adoles-
cence: avoidance, self-confidence, panic,
and impulsive/thoughtless

Center for Epidemiological StudiesDepress ACASI X — — — X Self-reported 10-item screener for depressed

sion Scale (CESD-10) [59] mood in respondents

Demographics ACASI X — — — — Study developed and ATN-harmonized
items ng sociodemographic charac-
teristics

Emotional Regulation Questionnaire[60] ACASI X X X X X 10-items scale designed to measure cogni-
tive reappraisal and expressive/suppressive
regulation

EuroQOL Five Dimensions Questionnaire  ACAS| X X X — X Standardized measure of overall health sta-

for Youth (EQ-5D-Y) (overal health status) tus: mobility, looking after myself, doing

[61] usual activities, having pain/discomfort, and
sad or happy, using avisual analog scale

HIV cascade measure (ATN Coordinating ACASI X — — — — ATN-harmonized items related to engage-

Center) ment in HIV-related care

HIV stigmamechanisms [62] ACASI X X X X X Stigma framework including measures of
internalized, anticipated, and enacted HIV
stigma

Life Events Survey ACASI X X — — X Study-adapted measure of significant or
traumatic life events

Satisfaction scale (devel oped for study) ACAS| — X - — X Study-devel oped measure of participants
satisfaction with the TERAY intervention

Self-reported adherence [63] ACASI X X X X X 3-items: dosestaken (0 to 30), frequency of
doses taken in last 30 days, and rating of
how good of job taking medications

Sex behavior ACAS| X X - — X Brief item set to assessrates of condomless
sex

Social Support Scale (Medical Outcomes ~ ACASI X X X X X Overall functional social support and emo-

Study ) [64] tional/information and tangible, affectionate,
and positive social interaction support

Substance use (Alcohol, Smoking and Sub-  ACASI X X — — X Problem or risky use of tobacco, alcohol,

stance Involvement Screening Test) [65] cannabis, cocaine, amphetamine-type stim-
ulants, sedatives, hallucinogens, inhalants,
opioids, and “other drugs’ that do not fall
into the previous categories

Adherence support services utilization Participant visitsand X X X X X Study-devel oped checklist completed by

checklist

interviews

study staff to document standard of care
adherence support services received by
participant

http://www.researchprotocols.org/2019/3/e11416/

RenderX

JMIR Res Protoc 2019 | vol. 8| iss. 3| 11416 | p. 11
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

Amico et d

Measures? Collection method  Study visit week Description
BL® 12 24 36 48
Medical history Chart abstraction X X X X X Date of HIV diagnosis, route of HIV trans-

Qualitative interviews Remote(VSeg) inter- X

view

mission, previous ART regimens, oppor-
tunistic infections since diagnosis, comor-
bidities, and concomitant medications

Main themes youth report for adherence
support needed, received, and valued

3EDM adherence data are collected throughout study participation, that is, from baseline to the 48-week visit. Chart-abstracted datafor all HIV-VL and
CDA4 tests conducted while on study will be extracted; VL test results at baseline, week 12, and week 48 are required and resourced by the study if

clinical care did not involvea VL test at those visits.
bBasdline.

CACASI: Audio Computer-Assisted Self-Interviews.
dNot included in visit.

€Conducted or included in the visit.

'ART: antiretroviral therapy.

9TERA: triggered escalating real-time adherence.

Results

To date, all clinical research sites have ceded to the UNC-CH
sIRB and are in the process of opening for enrollment. First
enrollments occurred in April 2018 with a planned 12-month
period to reach the target enrollment of 120 youth. Original
timelines anticipated enrollment to begin in January 2018,
allowing enrollment to end in January 2019. An adjusted
timeline, allowing enrollment to extend to August 2019, would
allow completion of data collection by August 2020 and
dissemination of resultsin the second quarter of 2021. Presently,
8 sites are open to enrollment and 46 youth have been enrolled
in the study.

Discussion

Summary

The TERA study will contribute to the developing evidence
base focused on better understanding the dynamicsthat influence
ART adherence in youth. This study advances the number of
optionsfor highly generalizabl e strategiesto optimize adherence
among Y LWH known to have struggled with ART in the past.
As the approach uses centralized coaches and electronic dose
monitoring that are separate from the clinica care team and
related resources, if effective, the program could be brought to
scale asasupport service offered to youth throughout the United
Statesresourced by insurers or stakeholdersinvested in optimal
adherence. Interventionsthat are matched to maturational issues
and demands of youth arecritically needed [7,37]. TERA results
should contribute to advancing both the science and practice of
providing optimized support to YLWH.

Limitations

Thereare several limitationsthat areimportant to consider. The
EDM device tracks opening events and not consumption of
medications. Days with opening events cannot assure
consumption, and days passing without opening events cannot
confirm nonconsumption. We do notethat EDM data do perform
well as a proxy for adherence. Evaluations of EDM-collected
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opening events do provide evidencefor a consistent association
with viral load and when compared with other measurement
approaches (self-report, pill-count, and pharmacy refill) tend to
demonstrate higher associationswith clinical outcomes[66-68].
Another assumption of the TERA intervention isthat failure to
achieve and/or sustain viral suppression is secondary to
adherence problems. Working with youth in the United States
whereresistancetesting isapart of clinical care, especially with
documented treatment failure, we feel this may be areasonable
assumption. In addition, among youth with perinatal infection,
a recent study has suggested that drug resistance is less
frequently the cause of virologic failure to new ART regimens
than nonadherence [69,70]. Clearly, one would not expect the
TERA intervention to be effective in assisting youth with viral
suppression if theroot causefor failureisresistance. In addition,
the intervention uses SMSS texting as a method for contacting
youth. If participants’ cell phones become discontinued or
numbers are changed, lost, or replaced, there is no way of
knowing on the basis of texting. To mitigate this, coaches
include specific discussions on what to do in these situations
with each intervention arm participant at the initial and
subsequent remote coaching sessions. In addition, coach
procedures allow contacting site coordinatorsto investigate this
in the event that they have had several dayswithout participant
reply or response to outreach.

Conclusions

EDM, real-time triggered interventions, and interactive and
real -person phone-based outreach with the use of a contact-tree
are al novel components to adherence support that promise
high impact. The existing evidence base will be leveraged to
create a high-intensity, responsive, time-limited intervention
approach. Although texting has astrong evidence basefor adults
[26,28,41], use with youth, although intuitively appealing given
the widespread use of texting, remains supported largely only
by pilot studies [31]. Similarly, phone-based problem-solving
discussion with adherence coaches has preliminary evidence
[34] demonstrated in a pilot study. This study leverages the
wealth of pilot evidenceto create an intervention approach with
demonstrated promise but not yet rigorously evaluated. Of
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particular interest, our goa is to mesh together an
evidence-informed approach that can also be generalizable.
Given that sites and clinics working with youth will have
limitationsin resources, we adapted interventionsimplemented
over an extended period to a discreet, intensive approach
implemented over a 12-week period and intensified in response
to delayed dosing. This creates a more generalizable program
asresourcesrequired aresimilarly time-limited. Thekey pieces
that make up the TERA intervention arelargely in place; Y LWH

Amico et d

overwhelmingly have cell phones and clinic team members
already use or will be trained in problem-solving. A system for
sending and receiving texts can be automated, with costs
allocated toward building the system and minor costs for
maintenance of system. If theintervention is effective, it could
have an immediate impact on care services provided to YLWH
failing ART and future applications to other points in the
continuum of HIV prevention and care that depend on youth
adhering to the applicable interventions.

Acknowledgments

This study is supported by the Adolescent Medicine Trials Network for HIV/AIDS Interventions (ATN) from the National
Ingtitutes of Health (5U24HD089880-02) through the Eunice Kennedy Shriver Nationa Institute of Child Health and Human
Development (NICHD; B Kapogiannis and S Lee), National Institute on Minority Health and Health Disparities (NIMHD),
National Institute of Mental Health (NIMH), and National Institute on Drug Abuse (NIDA). Network operations are supported
through the ATN Coordinating Center (University of North Carolina at Chapel Hill), and data management support is provided
by Frontier Science and Technology Research Foundation (FSTRF: Marlene Cooper), and support for statistical analyses is
provided by the Clinical Trials Statistical Data Analyses Center (SDAC: David Shapiro). The authors acknowledge the contribution
of theinvestigators and staff at all participating research sites and the virtual youth advisory board. The content in this manuscript
issolely the responsibility of the authors and does not necessarily represent the official views of the National Institutes of Health.

Conflictsof I nterest
None declared.

References

1.  Zanoni BC, Mayer KH. The adolescent and young adult HIV cascade of care in the United States: exaggerated health
disparities. AIDS Patient Care STDS 2014 Mar;28(3):128-135 [FREE Full text] [doi: 10.1089/apc.2013.0345] [Medline:
24601734]

2. Ferand RA, Briggs D, Ferguson J, Penazzato M, Armstrong A, MacPherson P, et al. Viral suppression in adolescents on
antiretroviral treatment: review of the literature and critical appraisal of methodological challenges. Trop Med Int Health
2016 Mar;21(3):325-333 [FREE Full text] [doi: 10.1111/tmi.12656] [Medline: 26681359]

3. JohnstonV, Cohen K, Wiesner L, MorrisL, LedwabaJ, Fielding KL, et a. Viral suppression following switch to second-line
antiretroviral therapy: associations with nucleoside reverse transcriptase inhibitor resistance and subtherapeutic drug
concentrations prior to switch. JInfect Dis 2014 Mar 01;209(5):711-720 [FREE Full text] [doi: 10.1093/infdig/jit411]
[Medline: 23943851]

4.  Ramadhani HO, Bartlett JA, Thielman NM, Pence BW, Kimani SM, Maro VP, et al. Association of first-line and second-line
antiretroviral therapy adherence. Open Forum Infect Dis 2014 Sep; 1(2):0fu079 [FREE Full text] [doi: 10.1093/ofid/ofu079]
[Medline: 25734147]

5.  Armstrong A, Nagata JM, Vicari M, Irvine C, Cluver L, Sohn AH, et al. A global research agenda for adolescents living
with HIV. J Acquir Immune Defic Syndr 2018 Aug 15;78(Suppl 1):S16-S21 [FREE Full text] [doi:
10.1097/QA1.0000000000001744] [Medline: 29994915]

6. KimS, Gerver SM, Fidler S, Ward H. Adherenceto antiretroviral therapy in adolescentsliving with HIV: systematic review
and meta-analysis. AIDS 2014 Aug 24;28(13):1945-1956 [FREE Full text] [doi: 10.1097/QAD.0000000000000316]
[Medline: 24845154]

7. Reisner SL, MimiagaMJ, Skeer M, Perkovich B, Johnson CV, Safren SA. A review of HIV antiretroviral adherence and
intervention studies among HIV-infected youth. Top HIV Med 2009;17(1):14-25 [FREE Full text] [Medline: 19270345]

8.  MacPherson P, Munthali C, Ferguson J, Armstrong A, Kranzer K, Ferrand RA, et al. Service delivery interventions to
improve adolescents' linkage, retention and adherence to antiretroviral therapy and HIV care. Trop Med Int Health 2015
Aug;20(8):1015-1032 [FREE Full text] [doi: 10.1111/tmi.12517] [Medline: 25877007]

9. LevisonJH, Orrdl C, LosinaE, Lu Z, Freedberg KA, Wood R. Early outcomes and the virological effect of delayed
treatment switching to second-line therapy in an antiretroviral roll-out programme in South Africa. Antivir Ther
2011;16(6):853-861 [FREE Full text] [doi: 10.3851/IMP1819] [Medline: 21900717]

10. Adegjumo OA, MaeeKM, Ryscavage P, Hunter SJ, Taiwo BO. Contemporary issues on the epidemiology and antiretroviral
adherence of HIV-infected adolescents in sub-Saharan Africa: a narrative review. J Int AIDS Soc 2015;18:20049 [FREE
Full text] [Medline: 26385853]

11. BensonPL, ScalesPC, Syvertsen AK. The contribution of the devel opmental assets framework to positive youth devel opment
theory and practice. Adv Child Dev Behav 2011;41:197-230. [Medline: 23259193]

http://www.researchprotocols.org/2019/3/e11416/ JMIR Res Protoc 2019 | vol. 8 | iss. 3| 11416 | p. 13

(page number not for citation purposes)


http://europepmc.org/abstract/MED/24601734
http://dx.doi.org/10.1089/apc.2013.0345
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24601734&dopt=Abstract
https://doi.org/10.1111/tmi.12656
http://dx.doi.org/10.1111/tmi.12656
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26681359&dopt=Abstract
http://europepmc.org/abstract/MED/23943851
http://dx.doi.org/10.1093/infdis/jit411
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23943851&dopt=Abstract
http://europepmc.org/abstract/MED/25734147
http://dx.doi.org/10.1093/ofid/ofu079
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25734147&dopt=Abstract
http://europepmc.org/abstract/MED/29994915
http://dx.doi.org/10.1097/QAI.0000000000001744
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29994915&dopt=Abstract
http://europepmc.org/abstract/MED/24845154
http://dx.doi.org/10.1097/QAD.0000000000000316
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24845154&dopt=Abstract
https://www.iasusa.org/wp-content/uploads/2009/02/17-1-14.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19270345&dopt=Abstract
http://dx.doi.org/10.1111/tmi.12517
http://dx.doi.org/10.1111/tmi.12517
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25877007&dopt=Abstract
http://europepmc.org/abstract/MED/21900717
http://dx.doi.org/10.3851/IMP1819
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21900717&dopt=Abstract
http://europepmc.org/abstract/MED/26385853
http://europepmc.org/abstract/MED/26385853
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26385853&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23259193&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Amico et al

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Duke DC, HarrisMA.. Executive function, adherence, and glycemic control in adolescents with type 1 diabetes: aliterature
review. Curr Diab Rep 2014 Oct;14(10):532. [doi: 10.1007/s11892-014-0532-y] [Medline: 25142717]

Arain M, Haque M, Johal L, Mathur P, Nel W, Rais A, et al. Maturation of the adolescent brain. Neuropsychiatr Dis Treat
2013 Apr;9:449-461 [FREE Full text] [doi: 10.2147/NDT.S39776] [Medline: 23579318]

NicholsSL, Bethel J, Garvie PA, Patton DE, Thornton S, Kapogiannis BG, et al. Neurocognitive functioning in antiretroviral
therapy-naive youth with behaviorally acquired human immunodeficiency virus. JAdolesc Health 2013 Dec;53(6):763-771
[FREE Full text] [doi: 10.1016/j.jadohealth.2013.07.006] [Medline: 23972941]

Harper GW, Lemos D, Hosek SG. Stigma reduction in adolescents and young adults newly diagnosed with HIV: findings
from the Project ACCEPT intervention. AIDS Patient Care STDS 2014 Oct;28(10):543-554 [FREE Full text] [doi:
10.1089/apc.2013.0331] [Medline: 25216106]

Jordan M, Livingstone JB. Coaching vs psychotherapy in health and wellness: overlap, dissimilarities, and the potential
for collaboration. Glob Adv Health Med 2013 Jul;2(4):20-27 [FREE Full text] [doi: 10.7453/gahmj.2013.036] [Medline:
24416682

Kiveld K, Elo S, KyngasH, Kaaridinen M. The effects of health coaching on adult patientswith chronic diseases: asystematic
review. Patient Educ Couns 2014 Nov;97(2):147-157. [doi: 10.1016/j.pec.2014.07.026] [Medline: 25127667]

Olsen JM, Neshitt BJ. Health coaching to improve healthy lifestyle behaviors: an integrative review. Am J Health Promot
2010;25(1):el-el2. [doi: 10.4278/ajhp.090313-L I T-101] [Medline: 20809820]

Ammentorp J, Uhrenfeldt L, Angel F, Ehrensvérd M, Carlsen EB, Kofoed P. Can life coaching improve health outcomes?--A
systematic review of intervention studies. BMC Health Serv Res 2013 Oct 22;13:428 [FREE Full text] [doi:
10.1186/1472-6963-13-428] [Medline: 24148189]

Ammentorp J, Thomsen J, Kofoed P. Adolescents with poorly controlled type 1 diabetes can benefit from coaching: a case
report and discussion. J Clin Psychol Med Settings 2013 Sep;20(3):343-350. [doi: 10.1007/s10880-013-9374-z] [Medline:
23900748]

Amico KR. Evidencefor technology interventionsto promote ART adherencein adult populations: areview of theliterature
2012-2015. Curr HIV/AIDS Rep 2015 Dec;12(4):441-450 [FREE Full text] [doi: 10.1007/s11904-015-0286-4] [Medline:
26412085]

Orrell C, Cohen K, Mauff K, Bangsberg DR, Maartens G, Wood R. A randomized controlled trial of real-time electronic
adherence monitoring with text message dosing reminders in people starting first-line antiretroviral therapy. J Acquir
Immune Defic Syndr 2015 Dec 15;70(5):495-502. [doi: 10.1097/QA1.0000000000000770] [Medline: 26218411]

M buagbaw L. Comments on one-way versustwo-way text messaging on improving medication adherence. Am JMed 2016
Feb;129(2):e31-e32. [doi: 10.1016/j.amjmed.2015.08.044] [Medline: 26777612]

Thakkar J, Kurup R, Laba T, Santo K, Thiagalingam A, Rodgers A, et al. Maobile telephone text messaging for medication
adherence in chronic disease: a meta-analysis. JAMA Intern Med 2016 Mar;176(3):340-349. [doi:
10.1001/jamainternmed.2015.7667] [Medline: 26831740]

Wald DS, Buitt S, Bestwick JP. One-way versustwo-way text messaging on improving medication adherence: meta-analysis
of randomized trials. Am J Med 2015 Oct;128(10):1139.e1-1139.€5. [doi: 10.1016/j.amjmed.2015.05.035] [Medline:
26087045]

Lester RT, Ritvo P, MillsEJ, Kariri A, Karanja S, Chung MH, et al. Effects of a mobile phone short message service on
antiretroviral treatment adherencein Kenya (Wel Tel Kenyal): arandomised trial. Lancet 2010 Nov 27;376(9755):1838-1845.
[doi: 10.1016/S0140-6736(10)61997-6] [Medline: 21071074]

Lester RT, MillsEJ, Kariri A, Ritvo P, Chung M, Jack W, et a. The HAART cell phone adherence trial (WelTel Kenyal):
arandomized controlled trial protocol. Trials 2009 Sep 22;10:87 [FREE Full text] [doi: 10.1186/1745-6215-10-87] [Medline:
19772596]

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]

Mbuagbaw L, van der Kop ML, Lester RT, Thirumurthy H, Pop-Eleches C, Smigja M, et a. Mobile phone text messages
for improving adherenceto antiretroviral therapy (ART): aprotocol for anindividua patient datameta-analysis of randomised
trials. BMJ Open 2013 May 28;3(5) [FREE Full text] [doi: 10.1136/bmjopen-2013-002954] [Medline: 23793704]
Garofalo R, Kuhns LM, Hotton A, Johnson A, Muldoon A, Rice D. A randomized controlled trial of personalized text
message reminders to promote medication adherence among HIV-positive adol escents and young adults. AIDS Behav 2016
May;20(5):1049-1059. [doi: 10.1007/s10461-015-1192-x] [Medline: 26362167]

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

de Bruin M, Hospers HJ, van Breukelen GJ, Kok G, Koevoets WM, Prins JM. Electronic monitoring-based counseling to
enhance adherence among HIV-infected patients: arandomized controlled trial. Health Psychol 2010 Jul;29(4):421-428.
[doi: 10.1037/a0020335] [Medline: 20658830]

http://www.researchprotocols.org/2019/3/e11416/ JMIR Res Protoc 2019 | vol. 8| iss. 3| 11416 | p. 14

(page number not for citation purposes)


http://dx.doi.org/10.1007/s11892-014-0532-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25142717&dopt=Abstract
https://dx.doi.org/10.2147/NDT.S39776
http://dx.doi.org/10.2147/NDT.S39776
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23579318&dopt=Abstract
http://europepmc.org/abstract/MED/23972941
http://dx.doi.org/10.1016/j.jadohealth.2013.07.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23972941&dopt=Abstract
http://europepmc.org/abstract/MED/25216106
http://dx.doi.org/10.1089/apc.2013.0331
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25216106&dopt=Abstract
http://europepmc.org/abstract/MED/24416682
http://dx.doi.org/10.7453/gahmj.2013.036
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24416682&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2014.07.026
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25127667&dopt=Abstract
http://dx.doi.org/10.4278/ajhp.090313-LIT-101
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20809820&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/1472-6963-13-428
http://dx.doi.org/10.1186/1472-6963-13-428
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24148189&dopt=Abstract
http://dx.doi.org/10.1007/s10880-013-9374-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23900748&dopt=Abstract
http://europepmc.org/abstract/MED/26412085
http://dx.doi.org/10.1007/s11904-015-0286-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26412085&dopt=Abstract
http://dx.doi.org/10.1097/QAI.0000000000000770
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26218411&dopt=Abstract
http://dx.doi.org/10.1016/j.amjmed.2015.08.044
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26777612&dopt=Abstract
http://dx.doi.org/10.1001/jamainternmed.2015.7667
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26831740&dopt=Abstract
http://dx.doi.org/10.1016/j.amjmed.2015.05.035
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26087045&dopt=Abstract
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
https://trialsjournal.biomedcentral.com/articles/10.1186/1745-6215-10-87
http://dx.doi.org/10.1186/1745-6215-10-87
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19772596&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://bmjopen.bmj.com/cgi/pmidlookup?view=long&pmid=23793704
http://dx.doi.org/10.1136/bmjopen-2013-002954
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23793704&dopt=Abstract
http://dx.doi.org/10.1007/s10461-015-1192-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26362167&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/10.1037/a0020335
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20658830&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Amico et al

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

50.

51.

SabinLL, DeSilvaMB, Hamer DH, XuK, Zhang J, Li T, et al. Using electronic drug monitor feedback to improve adherence
to antiretroviral therapy among HIV-positive patientsin China. AIDS Behav 2010 Jun;14(3):580-589 [FREE Full text]
[doi: 10.1007/s10461-009-9615-1] [Medline: 19771504]

Belzer ME, Naar-King S, Olson J, Sarr M, Thornton S, Kahana SY, Adolescent Medicine Trials Network for HIVAIL. 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)

Garone DB, Conradie K, Patten G, Cornell M, Goemaere W, Kunene J, et al. High rate of virological re-suppression among
patients failing second-line antiretroviral therapy following enhanced adherence support: a model of carein Khayelitsha,
South Africa. SAfr JHIV Med 2013 Nov 22;14(4):170-176. [doi: 10.7196/sajhivmed.980]

Abramowitz S, Koenig LJ, Chandwani S, Orban L, Stein R, Lagrange R, et al. Characterizing social support: global and
specific social support experiences of HIV-infected youth. AIDS Patient Care STDS 2009 May;23(5):323-330. [doi:
10.1089/apc.2008.0194] [Medline: 19320599]

Lall B, Lim SH, Khairuddin N, Kamarulzaman A. Review: an urgent need for research on factors impacting adherence to
and retention in care among HIV-positive youth and adolescents from key populations. JInt AIDS Soc 2015;18(2 Supp!
1):19393 [FREE Full text] [Medline: 25724503]

Belzer ME, Kolmodin MK, Clark LF, Huang J, Olson J, Kahana SY, Adolescent Medicine Trials Network for HIV/AIDS
Interventions. Acceptability and feasibility of acell phone support intervention for youth living with HIV with nonadherence
to antiretroviral therapy. AIDS Patient Care STDS 2015 Jun;29(6):338-345 [FREE Full text] [doi: 10.1089/apc.2014.0282]
[Medline: 25928772]

Panel on Antiretroviral Guidelines for Adults and Adolescents. AIDSinfo.: Department of Health and Human Services,
2018 Oct 25. Guidelinesfor the use of antiretroviral agentsin adults and adolescentsliving with HIV URL : https://aidsinfo.
nih.gov/contentfiles/lvguidelines/adul tandadol escentgl.pdf [accessed 2019-02-15]

Aldous JL, Haubrich RH. Defining treatment failurein resource-rich settings. Curr Opin HIV AIDS 2009 Nov;4(6):459-466
[FREE Full text] [doi: 10.1097/COH.0b013e328331dea5] [Medline: 20048711]

Mbuagbaw L, Thabane L, Ongolo-Zogo P. Opening communication channels with people living with HIV using mobile
phone text messaging: insights from the CAMPS trial. BMC Res Notes 2013 Apr 04;6:131 [FREE Full text] [doi:
10.1186/1756-0500-6-131] [Medline: 23557081]

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]
Amico KR, BartaW, Konkle-Parker DJ, Fisher JD, Cornman DH, Shuper PA, et al. The information-motivation-behavioral
skills model of ART adherencein a Deep South HIV+ clinic sample. AIDS Behav 2009 Feb;13(1):66-75 [FREE Full text]
[doi: 10.1007/s10461-007-9311-y] [Medline: 17876697]

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;17(6):661-673. [doi: 10.1080/09540120500038058] [Medline:
16036253]

Starace F, Massa A, Amico KR, Fisher JD. Adherence to antiretroviral therapy: an empirical test of the

informati on-motivation-behavioral skillsmodel. Health Psychol 2006 Mar;25(2):153-162. [doi: 10.1037/0278-6133.25.2.153]
[Medline: 16569106]

Rivet AK. A situated-Information Motivation Behavioral Skills Model of Care Initiation and Maintenance (SsMB-CIM):
an IMB model based approach to understanding and intervening in engagement in care for chronic medical conditions. J
Health Psychol 2011 Oct;16(7):1071-1081. [doi: 10.1177/1359105311398727] [Medline: 21459919]

Amico KR. Standard of carefor antiretroviral therapy adherence and retention in care from the perspective of care providers
attending the 5th international conference on HIV treatment adherence. J Int Assoc Physicians AIDS Care (Chic)
2011;10(5):291-296. [doi: 10.1177/1545109711406734] [Medline: 21558490]

Thompson MA, Mugavero MJ, Amico KR, Cargill VA, Chang LW, Gross R, et a. Guidelines for improving entry into
and retention in care and antiretroviral adherence for persons with HIV: evidence-based recommendations from an
International Association of Physiciansin AIDS Care panel. Ann Intern Med 2012 Jun 5;156(11):817-33, W [FREE Full
text] [doi: 10.7326/0003-4819-156-11-201206050-00419] [Medline: 22393036]

de Bruin M, Viechtbauer W, Schaalma HP, Kok G, Abraham C, Hospers HJ. Standard care impact on effects of highly
active antiretroviral therapy adherence interventions: a meta-analysis of randomized controlled trials. Arch Intern Med
2010 Feb 08;170(3):240-250. [doi: 10.1001/archinternmed.2009.536] [Medline: 20142568]

Gross R, Bellamy SL, Chapman J, Han X, O'Duor J, Strom BL, et a. The effects of a problem solving-based intervention
on depressive symptoms and HIV medication adherence are independent. PLoS One 2014;9(1):e84952 [ EREE Full text]
[doi: 10.1371/journal.pone.0084952] [Medline: 24400124]

Emmons KM, Roallnick S. Motivational interviewing in health care settings. Opportunities and limitations. Am JPrev Med
2001 Jan;20(1):68-74. [Medline: 11137778]

http://www.researchprotocols.org/2019/3/e11416/ JMIR Res Protoc 2019 | vol. 8 | iss. 3| 11416 | p. 15

(page number not for citation purposes)


http://europepmc.org/abstract/MED/19771504
http://dx.doi.org/10.1007/s10461-009-9615-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19771504&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://dx.doi.org/10.7196/sajhivmed.980
http://dx.doi.org/10.1089/apc.2008.0194
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19320599&dopt=Abstract
http://europepmc.org/abstract/MED/25724503
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25724503&dopt=Abstract
http://europepmc.org/abstract/MED/25928772
http://dx.doi.org/10.1089/apc.2014.0282
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25928772&dopt=Abstract
https://aidsinfo.nih.gov/contentfiles/lvguidelines/adultandadolescentgl.pdf
https://aidsinfo.nih.gov/contentfiles/lvguidelines/adultandadolescentgl.pdf
http://europepmc.org/abstract/MED/20048711
http://dx.doi.org/10.1097/COH.0b013e328331dea5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20048711&dopt=Abstract
https://bmcresnotes.biomedcentral.com/articles/10.1186/1756-0500-6-131
http://dx.doi.org/10.1186/1756-0500-6-131
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23557081&dopt=Abstract
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://europepmc.org/abstract/MED/17876697
http://dx.doi.org/10.1007/s10461-007-9311-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17876697&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://dx.doi.org/10.1177/1359105311398727
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21459919&dopt=Abstract
http://dx.doi.org/10.1177/1545109711406734
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21558490&dopt=Abstract
http://europepmc.org/abstract/MED/22393036
http://europepmc.org/abstract/MED/22393036
http://dx.doi.org/10.7326/0003-4819-156-11-201206050-00419
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22393036&dopt=Abstract
http://dx.doi.org/10.1001/archinternmed.2009.536
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20142568&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0084952
http://dx.doi.org/10.1371/journal.pone.0084952
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24400124&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11137778&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Amico et al

52.

53.

55.

56.

57.

58.

59.

60.

61.

62.

63.

65.

66.

67.

68.

69.

70.

McMahan V, GoicocheaP, VargasL, MarcusJL, Grant RM, Liu A. Supporting study product use and accuracy in self-report
in the iPrEx study: next step counseling and neutral assessment. AIDS Behav 2012 Jul;16(5):1243-1259. [doi:
10.1007/s10461-012-0182-5] [Medline: 22460228]

Graham SM, Micheni M, Kombo B, Van Der Elst EM, Mugo PM, KivayaE, et a. Development and pilot testing of an
intervention to promote care engagement and adherence among HIV-positive Kenyan MSM. AIDS 2015 Dec;29(Suppl
3):5241-S249 [FREE Full text] [doi: 10.1097/QAD.0000000000000897] [Medline: 26562813]

Mbuagbaw L, Ye C, Thabane L. Motivational interviewing for improving outcomesin youth living with HIV. Cochrane
Database Syst Rev 2012 Sep 12(9):CD009748. [doi: 10.1002/14651858.CD009748.pub2] [Medline: 22972147]

Fisher JD, Amico KR, Fisher WA, Cornman DH, Shuper PA, Trayling C, et al. Computer-based intervention in HIV clinical
care setting improves antiretroviral adherence: the LifewWindows Project. AIDS Behav 2011 Nov;15(8):1635-1646. [doi:
10.1007/s10461-011-9926-x] [Medline: 21452051]

Amico KR, Fisher WA, Cornman DH, Shuper PA, Redding CG, Konkle-Parker DJ, et a. Visual analog scale of ART
adherence: association with 3-day self-report and adherence barriers. J Acquir Immune Defic Syndr 2006 Aug
01;42(4):455-459. [doi: 10.1097/01.9ai.0000225020.73760.c2] [Medline: 16810111]

Johnson MO, Neilands TB, Dilworth SE, Morin SF, Remien RH, Chesney MA. Therole of self-efficacy in HIV treatment
adherence: validation of the HIV Treatment Adherence Self-Efficacy Scale (HIV-ASES). JBehav Med 2007
Oct;30(5):359-370 [FREE Full text] [doi: 10.1007/s10865-007-9118-3] [Medline: 17588200]

TuinstraJ, van Sonderen FL, Groothoff JW, van den Heuvel WJ, Post D. Reliability, validity and structure of the Adolescent
Decision Making Questionnaire among adolescents in The Netherlands. Pers Indiv Differ 2000 Feb;28(2):273-285. [doi:
10.1016/S0191-8869(99)00096-3]

Radloff L. The CES-D Scale. Applied Psychological Measurement 2016 Jul 26;1(3):385-401. [doi:
10.1177/014662167700100306]

Gross JJ, John OP. Individual differencesin two emation regulation processes. implications for affect, relationships, and
well-being. J Pers Soc Psychol 2003 Aug;85(2):348-362. [Medline: 12916575]

Group T, van Reenen M, Janssen B, Oppe M, Kreimeier S, Greiner W. The EuroQol Group. 2014. EQ-5D-Y User Guide:
Basic information on how to use the EQ-5D-Y instrument URL: https.//euroqol.org/wp-content/upl oads/2016/09/
EQ-5D-Y_User_Guide v1.0_2014.pdf [accessed 2019-02-15]

Earnshaw VA, Smith LR, Chaudoir SR, Amico KR, Copenhaver MM. HIV stigma mechanisms and well-being among
PLWH: atest of the HIV stigmaframework. AIDS Behav 2013 Jun;17(5):1785-1795 [FREE Full text] [doi:
10.1007/s10461-013-0437-9] [Medline: 23456594]

Wilson IB, LeeY, Michaud J, Fowler FJ, Rogers WH. Validation of a new three-item self-report measure for medication
adherence. AIDS Behav 2016 Nov;20(11):2700-2708 [FREE Full text] [doi: 10.1007/s10461-016-1406-x] [Medline:
27098408]

Sherbourne CD, Stewart AL. The MOS social support survey. Soc Sci Med 1991;32(6):705-714. [Medline: 2035047]
Humeniuk R, Henry-Edwards S, Ali R, Poznyak V, Monteiro M. The Alcohol, Smoking and Substance Involvement
Screening Test (ASSIST): manual for use in primary care. Geneva, Switzerland: World Health Organization; 2010.

Acri T, TenHave TR, Chapman JC, Bogner HR, Gross R. Lack of association between retrospectively collected pharmacy
refill data and electronic drug monitoring of antiretroviral adherence. AIDS Behav 2010 Aug;14(4):748-754 [FREE Full
text] [doi: 10.1007/s10461-008-9502-1] [Medline: 19089608]

Williams AB, Amico KR, Bova C, Womack JA. A proposal for quality standards for measuring medication adherencein
research. AIDS Behav 2013 Jan;17(1):284-297 [FREE Full text] [doi: 10.1007/s10461-012-0172-7] [Medline: 22407465]
Haberer J. Massachusetts General Hospital. 2014 Jun 09. Adherence monitoring: State of the science and futureinnovations
URL: https://www.iapac.org/AdherenceConference/presentations/ ADH9_Plenary Haberer.pdf [accessed 2019-02-15]
Neilan AM, KardiusB, Patel K, Van Dyke RB, AbzugMJ, Agwu AL, Pediatric HIVV/AIDS Cohort Study and the International
Maternal Adolescent and Pediatric AIDS Clinical Trials Network. Association of risk of viremia, immunosuppression,
serious clinical events, and mortality with increasing age in perinatally human immunodeficiency virus-infected youth.
JAMA Pediatr 2017 May 01;171(5):450-460 [FREE Full text] [doi: 10.1001/jamapediatrics.2017.0141] [Medline: 28346597]
Van Dyke RB, Patel K, Kagan RM, Karalius B, Traite S, Meyer 3rd WA, Pediatric HIV/AIDS Cohort Study (PHACS), et
al. Antiretroviral drug resistance among children and youth in the United States with perinatal HIV. Clin Infect Dis 2016
Dec 01;63(1):133-137 [FREE Full text] [doi: 10.1093/cid/ciw213] [Medline: 27056398]

Abbreviations

ACASI: Audio Computer-Assisted Self-Interview

ADMQ: Adolescent Decision-Making Questionnaire

ART: antiretroviral therapy

ATN: Adolescent Medicine Trials Network for HIV/AIDS Interventions
CREF: casereport forms

EDM: electronic dose monitoring

http://www.researchprotocols.org/2019/3/e11416/ JMIR Res Protoc 2019 | vol. 8 | iss. 3| 11416 | p. 16

(page number not for citation purposes)


http://dx.doi.org/10.1007/s10461-012-0182-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22460228&dopt=Abstract
http://europepmc.org/abstract/MED/26562813
http://dx.doi.org/10.1097/QAD.0000000000000897
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26562813&dopt=Abstract
http://dx.doi.org/10.1002/14651858.CD009748.pub2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22972147&dopt=Abstract
http://dx.doi.org/10.1007/s10461-011-9926-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21452051&dopt=Abstract
http://dx.doi.org/10.1097/01.qai.0000225020.73760.c2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16810111&dopt=Abstract
http://europepmc.org/abstract/MED/17588200
http://dx.doi.org/10.1007/s10865-007-9118-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17588200&dopt=Abstract
http://dx.doi.org/10.1016/S0191-8869(99)00096-3
http://dx.doi.org/10.1177/014662167700100306
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12916575&dopt=Abstract
https://euroqol.org/wp-content/uploads/2016/09/EQ-5D-Y_User_Guide_v1.0_2014.pdf
https://euroqol.org/wp-content/uploads/2016/09/EQ-5D-Y_User_Guide_v1.0_2014.pdf
http://europepmc.org/abstract/MED/23456594
http://dx.doi.org/10.1007/s10461-013-0437-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23456594&dopt=Abstract
http://europepmc.org/abstract/MED/27098408
http://dx.doi.org/10.1007/s10461-016-1406-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27098408&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2035047&dopt=Abstract
http://europepmc.org/abstract/MED/19089608
http://europepmc.org/abstract/MED/19089608
http://dx.doi.org/10.1007/s10461-008-9502-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19089608&dopt=Abstract
http://europepmc.org/abstract/MED/22407465
http://dx.doi.org/10.1007/s10461-012-0172-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22407465&dopt=Abstract
https://www.iapac.org/AdherenceConference/presentations/ADH9_Plenary_Haberer.pdf
http://europepmc.org/abstract/MED/28346597
http://dx.doi.org/10.1001/jamapediatrics.2017.0141
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28346597&dopt=Abstract
http://europepmc.org/abstract/MED/27056398
http://dx.doi.org/10.1093/cid/ciw213
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27056398&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Amico et al

EQ-5D-Y: EuroQol 5 dimensions Questionnaire-Youth
IMB: Information, Motivation, Behavioral Skills Model
IRB: Ingtitutional Review Board

MI: motivationa interviewing

NSC: Next Step Counseling

SDAC: statistical data analysis center

sIMB: situated application of the Information Motivation Behavioral Skills model
sIRB: single Ingtitutional Review Board

SMC: Study Monitoring Committee

SMS: short message service

SOC: standard of care

TERA: triggered escalating real-time adherence
UNC-CH: The University of North Carolinaat Chapel Hill
VLS: viral suppression

VYAB: virtual youth advisory board

YAB: youth advisory board

YLWH: youth living with HIV

Edited by | Holloway, B Mustanski, S Allison, A Pettifor, R Schnall; submitted 27.06.18; peer-reviewed by A Pichon, L Kuhns;
comments to author 29.08.18; revised version received 05.11.18; accepted 23.01.19; published 18.03.19

Please cite as:

Amico KR, Dunlap A, Dallas R, Lindsey J, Heckman B, Flynn P, Lee S, Horvath K, West Goolsby R, Hudgens M, Filipowicz T, Polier
M, Hill E, Mueller Johnson M, Miller J, Neilan A, Ciaranello A, Gaur A

Triggered Escalating Real-Time Adherence Intervention to Promote Rapid HIV Miral Suppression Among Youth Living With HIV
Failing Antiretroviral Therapy: Protocol for a Triggered Escalating Real-Time Adherence Intervention

JMIR Res Protoc 2019;8(3):€11416

URL: http://www.researchprotocols.org/2019/3/e11416/

doi: 10.2196/11416

PMID: 30882360

©K Rivet Amico, Amanda Dunlap, Ronald Dallas, Jane Lindsey, Barbara Heckman, Peatricia Flynn, Sonia Lee, Keith Horvath,
Rachel West Goolsby, Michael Hudgens, Teresa Filipowicz, Melissa Polier, Emily Hill, Megan Mueller Johnson, Jessica Miller,
AnneNeilan, Andrea Ciaranello, AdityaGaur. Originally published in IMIR Research Protocol s (http://www.researchprotocol s.org),
18.03.2019. 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 IMIR Research Protocols, is properly cited. The complete bibliographicinformation,
alink to the original publication on http://www.researchprotocols.org, as well as this copyright and license information must be
included.

http://www.researchprotocols.org/2019/3/e11416/ JMIR Res Protoc 2019 | vol. 8 |iss. 3| 11416 | p. 17
(page number not for citation purposes)

RenderX


http://www.researchprotocols.org/2019/3/e11416/
http://dx.doi.org/10.2196/11416
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30882360&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

