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Abstract

Background: The US National HIV/AIDS Strategy 2020 calls for increasing access to care, improving outcomes of people
living with HIV, and targeting biomedical prevention efforts, including accessto pre-exposure prophylaxis (PrEP) in communities
where HIV ismost heavily concentrated. The cities of Baltimore, Maryland (MD); Washington, DC; and Philadel phia, Pennsylvania
(PA) are disproportionately burdened by high rates of new cases of HIV infection, with high prevalence among young Black and
Latinx men who have sex with men (YBLMSM) and young Black and Latinx transgender women (Y BLTW) aged 15-24 years.

Objective: This study aims (1) to identify and recruit YBLMSM and YBLTW who are at risk or living with HIV in Baltimore,
MD; Philadelphia, PA; and Washington, DC, using respondent-driven sampling (RDS) with targeted seed selection, and (2) to
assess the efficacy of a coach-based mobile-enhanced intervention (MEI) compared with standard of care (SOC) to increase
successful engagement and retention into HIV, PrEP, and substance use treatment care across the HIV care and prevention
continuain 3 Mid-Atlantic cities. This paper describes the protocol and progress as of October 20, 2019.

Methods: This study uses a multiphase mixed methods design. The first phase is a formative, qualitative research with focus
group discussions and key informant interviews. The second phase consists of evaluating the ability of RDS with targeted seed
selection. The third phase includes 2 embedded randomized controlled trials (RCTs), where participants complete a basgline
sociobehaviora survey, rapid HIV testing, and eligibleyouth enroll in parallel status-dependent RCTsthat randomi ze the participant
to 1 of 2 study arms: MEI with coach or SOC. Participants are asked to complete a web-based survey and provide biologic
specimens—HIV-1 RNA (viral load) or HIV-1 antibody test and urine drug screen—at baseline and at 3, 6, and 12 months, and
an exit interview at 18 months.
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Results: A formative qualitative research was conducted in February 2017 and May 2018, and thisled to further refinement of
recruitment and study methods. Aim 1 recruitment began in September 2017 with subsequent enrollment into the RCTs. Recruitment
is ongoing with 520 participants screened and 402 (77.3%) enrolled in aim 1 by October 2020. Of these, 159 are enrolled in the
2 randomized trials: 36 (22.6%) HIV-positive not virally suppressed (aim 2) and 123 (77.4%) high-risk HIV-negative (aim 3).

Conclusions: This study has the potential to significantly impact the medical and substance use services provided to YBLMSM
and YBLTW in the United States by providing rigorous scientific evidence outlining approaches and strategies that improve the

uptake and engagement of YBLMSM and YBLTW in the HIV treatment and prevention continuum.

Trial Registration:
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2020;9(9):€17269) doi:10.2196/17269

KEYWORDS

Clinical Trials.gov NCT03194477; https://clinicaltrials.gov/ct2/show/NCT03194477
DERR1-10.2196/17269

African-American; Latinx; men and transgender; HIV; youth; mobile phone

Introduction

Background

The US National HIV/AIDS Strategy 2020 [1] calls for (1)
increasing access to care and improving outcomes of people
living with HIV and (2) targeting biomedical prevention efforts,
including access to pre-exposure prophylaxis (PrEP) in
communities where HIV is most heavily concentrated. The
cities of Baltimore, Maryland; Washington, DC; and
Philadel phia, Pennsylvania, are disproportionately burdened by
high rates of new cases of HIV infection, with highly elevated
rates among young Black and Latinx men who have sex with
men (YBLMSM) and young Black and Latinx transgender
women (Y BLTW) aged 15-24 years[2-5]. Thisunderscoresthe
need for increased identification, linkage, and initiation in HIV
treatment and preventive care for these popul ations.

Strategies to change the trajectory of the epidemic for those
most affected now focus on status-based cascade approaches
that seek to systematically connect individuals at different stages
within the HIV continuum to different stages of prevention and
treatment to reduce their likelihood of acquiring HIV, and for
those with HIV, achieving viral suppression [6-8]. The cascade
approach seeks to identify one’'s HIV infection status and
immediately engagetheindividual in HIV prevention, typically
using PrEP, or in HIV care. Although earlier engagement in the
HIV care cascade can improve the overall outcomes, YBLMSM
and YBLTW disproportionately fall out of thetreatment cascade
at an early stage [9]. Both YBLMSM and YBLTW are less
likely than White young men who have sex with men (MSM)
or their White cisgender peers to receive, adhere, and obtain
HIV viral suppression with antiretroviral therapy (ART) [10,11].
Moreover, YBLMSM and YBLTW at risk for HIV have had
disproportionately lower rates of PrEP uptake and adherence
[3,12,13].

High rates of substance use [14] in YBLMSM and YBLTW
have been identified as key factorsthat influence treatment and
prevention engagement [15-17]. YBLMSM and YBLTW with
substance use disorders (SUDs) and risky substance use may
be less likely to perceive a need for treatment and more likely
to experience barriers to engaging in care [18,19]. Findingsin
other research indicate that behaviora interventions should
assess substance use to inform clinical guidance in education

https://www.researchprotocol s.org/2020/9/€17269

and medical consultation for young MSM [20]. Related anxiety
and other mental health diagnoses, which are often associated
with substance use, may aso be relevant to informing an
intervention to reduce risk behavior [21]. As such, substance
use interventions may increase the effectiveness of HIV
treatment and prevention programs [22].

Communities of color and low-income communities often
experience limited accessto HIV care, substance treatment, and
lesbian, gay, bisexual, transgender, queer (LGBTQ) services
[19,23-26]. Multiple barriers have been identified, including
barriers related to race, sexua identity, gender identity, and
intersectional discrimination or stigmaexperienced from existing
within multiple marginalized identities[27-30]. Concerns about
confidentiality and mistrust have also been identified asbarriers
for youth [31]. Youth-based interventions that are accessible
and simultaneously address HIV care, prevention, and substance
use treatment behaviors are needed, yet few exist [14].

One strategy that has shown promisein identifying hard-to-reach
MSM and transgender women (TW) at risk of HIV and
providing them with the opportunity to receive PrEP, early ART,
and substance useis a peer-driven recruitment [32]. Peer-driven
recruitment has been identified as an effective strategy to reach
MSM, including young Black MSM, and TW at high risk of
HIV inthe United States and Thailand [33,34]. In both studies,
peer recruitment resulted in earlier accessto HIV and prevention
services, including PrEP and eally ART [32,34].
Respondent-driven sampling (RDS) is a peer recruitment
strategy that has been used to i dentify and engage hard-to-reach
HIV-infected but untreated Black MSM in HIV care[32,35,36].
Typicaly, RDS involves a chain-referral procedure in which
well-networked individual s (seeds) are asked to invite anumber
of peersfrom a specified population to be screened for a study.
The seeds are often given a certain number of enrollment slips
or coupons to provide to their peers. YBLMSM and YBLTW
socia networks are likely to overlap. However, limited studies
have sought to use RDSto recruit these overlapping populations.
Tailored strategies for youth, such asincorporating RDS seeds
from social networks, may improve the identification and
recruitment of HIV-infected and high-risk HIV-uninfected
YBLMSM and YBLTW and identify individualswith comorbid
factors, including substance use, that may impact engagement
and retention in care and prevention [37].
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With 94% of Black teens and 99% of lesbian, gay, bisexual,
and transgender young adults owning or having access to a
smartphone [38], mobile-based interventions have the potential
to engage youth in HIV prevention and the treatment cascade
[39]. The benefits of mobile apps to engage gay and bisexual
men have been documented by other researchers [40-42].
However, few have tried to simultaneously address both the
HIV prevention and treatment cascade and substance use
behaviors that may coexist among YBLMSM and YBLTW.
Further, engagement in prevention and treatment has been a
challenge even for prior studies that have effectively
demonstrated short-term changesin condom use behavior [43].
Peer support (or coaching) with a mobile app has the potential
to improve engagement through interactive motivational
feedback around HIV and substance use risk. Such approaches
have the capacity to screen adolescentsfor HIV risk and provide
brief substance useinterventionsthat are aflexible, low-intensity
strategy that empowersyouth and connectsthem to earlier access
toHIV treatment, prevention services, and reduction of specific
risksidentified. Thismay be prudent given the prior studiesthat
have demonstrated that community-based mentoring and peer
support effectively build resilience and address barriersto care,
including stigma and homophaobiain YBLMSM and YBLTW
[44-46]. To date, however, few studies have examined such
approachesamong YBLMSM and YBLTW living inthe United
States.

Objectives

The goal of this paper is to describe a study protocol to (1)
identify and recruit YBLMSM and YBLTW who are at risk or
living with HIV in Batimore, MD; Philadelphia, PA; and
Washington, DC, and (2) to assessthe efficacy of acoach-based
mobile-enhanced intervention (MEI) compared with standard
of care (SOC) to increase successful engagement and retention
in HIV care, prevention, and substance use treatment for
YBLMSM and YBLTW living in the 3 Mid-Atlantic cities.
Ultimately, we are interested in using the HIV care and
prevention continuum [2,47] to evaluate strategies to identify

Arrington-Sanders et a

and engage YBLMSM and YBLTW who are at risk or living
with HIV, while simultaneously addressing substance use
comorbidity [48]. The manuscript focuses on the devel opment
and formative work of this study and asummary of the protocol.

Theresearch protocol described hereisacollaboration between
the Johns Hopkins Schools of Medicine (Harriet Lane Clinic)
and Bloomberg School of Public Health, the Public Health
Management Corporation, and 3 collaborating sites: Children’s
Hospital of Philadel phia(CHOP), Children’s National Hospital,
and Whitman-Walker Health.

Methods

Study Design

This study uses a multiphase mixed methods design [49]. The
first phaseisan exploratory, incorporating formative, qualitative
research with key informant interviews (K11s) and focus group
discussions (FGDs). These Klls and FGDs are intended to
inform further development and refinement of the methods
utilized in the study, including questionnaire content,
components of the intervention, and topics explored in the
embedded qualitative research [50].

The protocol coversthe 3 aims of the study. Thefirst aimisto
identify and recruit YBLMSM and YBLTW living in the 3
Mid-Atlantic citiesinto the prevention and treatment continua.
The second aim is to use an embedded randomized controlled
trial (RCT) to examine the efficacy of a coach-based MEI to
achieve sustained retention and engagement in HIV careamong
youth living with HIV who are not virally suppressed. Thethird
aim is to use an embedded RCT to examine the efficacy of a
coach-based MEI to achieve uptake of and adherence to PrEP
and other preventive behaviors (eg, protected sex acts) among
youth at elevated risk for HIV infection. Both aims 2 and 3
examine identification, referral, and engagement in substance
treatment services. The outline of the study design is shown in
Figure 1.

Figure 1. Study flow diagram. MEI: mobile-enhanced intervention; PrEP: pre-exposure prophylaxis, RDS: respondent-driven sampling.
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Study Setting

The study is being conducted in the following US cities:
Baltimore, MD (Johns Hopkins University); Philadelphia, PA
(CHOP); and Washington, DC (Children’s National Hospital
and Whitman-Walker Health). Each city experiences high rates
of HIV among YBLMSM and YBLTW (aged 15-24 years) [3].

For mative Research Focus Groupsand Klls

Focus groups and Kllswere used in the formative phase for the
purpose of adapting the study tools, identifying key components
of the intervention, and developing the intervention structure.
The formative phase was conducted between February 2017
and May 2018. First, 3 focus groups were conducted in
Baltimore, MD, to modify and adapt an app for the M El to meet
the needs of YBLMSM and Y BLTW. Following focus groups,
key informants (K1s) wereinterview-identified acrossall 3 cities
to inform the refinement of the interventions proposed by the
focus groups and to identify topics to be explored in the
qualitative interviews.

For mative Research Study Sample

Participants in the focus groups were eligible to participate if
they currently resided or worked in Baltimore, MD, were aged
15 to 24 years, and either self-identified as YBLMSM or
YBLTW. Participants of focus groups were recruited through

Arrington-Sanders et a

flyer advertisements or provider referrals. Kls and focus group
participants were reimbursed US $35 for participating. Kls
included young adults with either a social or mentoring rolein
the community or someone who worked as a case manager,
community outreach specialist, or volunteer. KIswere eligible
to participate if they currently resided or worked in Baltimore,
MD; Philadelphia, PA; or Washington, DC, and were identified
by LGBTQ-serving organizations as persons who were in or
around the target age range (18-24 years) and served as
YBLMSM and YBLTW or a pat of the community.
Organizations who referred to Kls were asked to confirm that
the Klsfit the eligibility criteria of the study.

Data Collection for Formative Research

The 3 focus groups lasted for 45 to 60 min and occurred in
Baltimore, MD, only, with an average of 3 participants per
group. Facilitation of thefocus groupswas donein collaboration
with emocha Health Inc, a Baltimore-based company that
assisted with the development of the mobile app. The goal of
the focus groups was to identify key areas of focus for the
intervention, mobile app components, and to elicit feedback on
wireframes (Figure 2). Wireframes were based on areas
developed by emocha Health, Inc for other adherence studies
at a seventh-grade literacy level or lower [51]. Additional
feedback was provided by an established sexual minority youth
advisory board at the Philadelphia site.

Figure 2. Wireframe of mobile app. MEI: mobile-enhanced intervention; PCP: Primary Care Provider.

v/

Welcome!

You have 1 expected dose

UPCOMING APPOINTMENTS

a0

30

04:00 PM 3 month MEI session

01:45 PM Initial PCP appointment

Kls dlicited feedback about the intervention from youth or
service providers from al 3 cities. The one-time, face-to-face,
video or telephone interview lasted approximately 45 min.
Semistructured interview guides were created to facilitate
discussion around the topics of community and societal barriers
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use and functionality. Example questions used in the focus
groups and Kls included, “Rank the following features that
would be helpful to you (or aYBLMSM or YBLTW aged 15
to 24 years) in improving your (their) health and following up
with your (their) medical care: (1) goa planning for medications,
(2) adherence reminders, (3) adherence support (rewards or
points for positive adherence, coach support), (4) pill cam, (5)
progress calendar; (6) personalized health information or text
messages, and (7) genera information (information about
testing, condoms, resources, housing, and insurance). Why did
you select (insert top choice) as your top choice?’

Data Analysis

Focus groups and interviews were audio-recorded and
transcribed verbatim by an independent transcription company.
Initial codeswereidentified from the interview and focus group
guides developed by our research team. The codes were then
refined and elaborated during the process of analysis using the
constant comparison method [52].

Using a systematic approach to further validate and connect
categories continued until the point of data saturation [53].
Grouped and categorized codes were then examined for
emergent themes [49]; approximately 10% (n=3) of transcripts
were double-coded and then reviewed for intercoder reliability
or consistency to ensure high coder agreement (Kappa>0.80).
Transcripts were reviewed using NVivo 11 software and
included analyses based on the presence of identified codes and
emergent concepts.

A total of 10 youth participated in the focus groups, and 18 Kls
participated in formative interviews. Focus group participants
suggested that the app include the following components: (1)
goal planning for ART adherence and substance use treatment,
(2) timereminders, (3) adherence reminders, and (4) adherence
support (rewards or points for achieving optimal adherence).
Findings from key interviews have been described elsewhere
[54]; however, Kls recommended that the study allow for a
longer follow-up time (greater than 4 weeks) for coupons to
ensure engagement around recruitment, and suggested that the
app has rewards for achievement. Kls suggested that the
intervention focused on values (health priorities and personal
goals), medication initiation and adherence, medical
appointments, alcohol or drug use, and sexual health. The Kls
suggested that the intervention should be flexible with
bidirectional support with acoach, using multiple methods (eg,
app, text message, and telephone calls), and the coach must be
a peer or close to the population to enhance engagement with
the intervention.

Clinical Trial Methods
Aim1
Sample and Setting

Thefirst aim of thisprotocol isto identify and recruit YBLMSM
and YBLTW who are at risk or living with HIV in Baltimore,
MD; Philadelphia, PA; and Washington, DC, using RDS with
targeted seed identification. This protocol focuses on participants
who are (1) aged 15 to 24 years, (2) reside in the 3 study cities,
(3) assigned male sex at birth, (4) self-identified Black/African
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American race or Hispanic/Latinx ethnicity, and (5) report ora
or anal sex with a male in the prior 12 months. We included
youth assigned male sex at birth, including both transgender
and gender-expansive youth as well as nonbinary youth, given
the gender diversity, dynamic, and fluidity of gender identity
during adolescence. In addition, adolescents may be at varying
places along the gender transition spectrum and may or may
not identify as male or transgender [55].

Recruitment

Participants are recruited using RDS with targeted seed
selection. As part of aim 1, we aimed to compare direct and
indirect targeted seed selection methods for reaching at-risk
youth (behaviorally at risk for HIV acquisition or living with
HIV and virally unsuppressed). Direct seed selection consists
of informational flyers directly given to youth from study staff
at a clinica site or at a community-based organization or
in-person event (eg, house bal, pride, or community
informational session). Indirect seed selection consists of
informational flyers posted at clinical sites that serve LGBTQ
youth or at the offices of community-based organizations.
Indirect seed selection also includes aweb-based approach that
consists of electronic advertisements placed on webpages and
socia and sexual networking sites frequented by YBLMSM
(eg, Jack’'d, Black Gay Chat, and Grindr; Figures 3 and 4). A
link on the web-based advertisements directs potential
participantsto the study landing page where they can leave their
information for staff to contact them about participating [56].
The staff maintain the page and rotate images frequently to
maintain engagement. Staff return all web messages within 48
hours.

RDS s achain-referral sampling method that is typically used
to approximate a probability sample of populations when
sampling frames are unavailable [57,58]. For the purpose of
this protocol, RDS is used to recruit behaviorally at-risk youth
to status-dependent RCTs. Each seed was asked to participate
inthe study and to invite up to 5 peersfrom the target popul ation
to be screened for study digibility. Unlike other HIV research,
our goal is not to approximate a probability sample to produce
population-based estimates but to investigate associations with
risk behaviorsand to identify participants who could be enrolled
inthe RCTs.

As recommended during formative research, this study uses
electronic coupons (e-coupons) to facilitate the distribution of
study coupons, given the challenges youth may face in
physically meeting with peers to distribute paper coupons (as
had been done previously). At the initial visit, a staff member
meets with a participant, brainstorms about who to distribute
coupons to peers, and provides instructions for the distribution
of e-coupons using cell phones. The staff member provides a
unique participant web link to the participant, which they then
useto send their e-coupon to peers, including friends and social
contacts. Thelink takesthe participant to a page where they can
see and manage the sharing of their e-coupons with peers.
During thevisit, the participant is asked to send their e-coupons
to their peers (electronic respondent-driven sampling [eRDS]
recruit) and to verify receipt. The eRDS recruit (a person
receiving the e-coupon) receives atext messageinforming them
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that they have been invited to participate in a research study.
The text message includes a unique numeric code, study
telephone number, study site operating hours, and an expiration
date (approximately 2 weeks after issuance). The recruit then
contacts the study team to set up an appointment at the study
site, at which point they are asked to provide their e-coupon to
staff to initiate eligibility screening. The unique numeric code

Figure 3. Web-based Flyer.

is this study for me?

(PUSH Sty b, Study St are avadabie Won Fr &

Philsdalphis, PA

Figure 4. Example of Facebook/Instagram.

PUSH Study
April 5 < 3
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of the e-coupons permits the identification of linkages between
seeds or recruiters and recruitsin the data. E-coupons omit any
sensitive information about participating in an HIV-related
study, though seeds or recruiters and peers can discuss this
verbally. Participants who are unable to distribute e-coupons
or who choose not to use e-coupons are provided paper coupons
for distribution.

Help us test our health app! Message us to see if you qualify and how

to get involved.

PROVIDING UNIQUE SUPPORT FOR HEALTH

=
I
®

Study Activities

o

(OraQuick Advance or INSTI). The survey includes measures
of key demographics, social network characteristics, HIV testing

opportunity to complete a survey and a rapid HIV testing
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(Textbox 1). Skip patterns are used to reduce the number and  Participantsare asked to returnin 2 weeksfor coupon payment,

complexity of the questions. All data measures are captured in  to complete asecond survey that asks about their social network

the same data system that is designed for RDS data collection  and in what context coupons are provided, and to participatein

and tracking. Data are tracked with aunique study ID only and  a booster RDS training where they spend additional time with

are not associated with participant contact information. staff reviewing techniques and strategies to promote the
distribution of coupons [59]. Participants are reimbursed US
$5-15 per peer recruited peer (dependent on site).

Textbox 1. Study domains and measures.

Demographic measures

« Age, gender identity, marital status, education, annual income, race and ethnicity, health insurance status, housing, and employment status

Respondent-driven sampling

«  Network size and characteristics, utilized for respondent-driven sampling weighting

Internet or mobile phone use

«  Typeof phone, data plan, and frequency of use; loss of plan; and other family members who have access to the phone

Venue use

. Information on physical venues where participants frequent will be collected; venues will be included to assess overlap between physical and
web-based seed networks

HIV testing and care history

«  Frequency of HIV testing in the past year, date of most recent HIV test, and receipt of HIV test results

HIV continuum

«  Self-reporting HIV infection; current engagement in care, including antiretroviral treatment; adherence; and self-reported viral load status

Knowledge of pre-exposure prophylaxis (PrEP) and postexposur e prophylaxis (PEP)
«  Knowledge, perception of, and history of PrEP and PEP use

Sexual matrix module and sexual risk behavior

o Sexud attraction, identity, and behavior; 7-item question HIV Incidence Risk Index for men who have sex with men (MSM) males only [60,61];
information on number of partners and frequency and types of sexual acts; network of the sexual contacts; location of where sexual experiences
occurred; and perceived sexual risk for sexually transmitted infections, including risk for HIV

Health careuse

« Health care and services utilization and engagement and trust between the clinician and patient

Stigma and mental health

o  Self-stigma (internalized homo-negativity) and HIV stigma (with consideration of impact on HIV testing and adherence) adapted from Herek et
al [62,63]; mental health will include lifetime and recent history of depressive symptoms and anxiety, using the Patient Health Questionnaire-4
[64], post-traumatic stress disorder (Child Post-Traumatic Stress Disorder Symptom Scale) [65], and experiences of discrimination [66]

Social environment

« Outness Inventory [67]; intimate partner violence, victimization, and perpetration (Safe Dates instrument) [68]; sexual guilt (Revised Mosher
Sex-Guilt Scale) [69]; leshian, gay, bisexual, transgender, and questioning (LGBTQ) victimization [70]; and social context (perceived parental
support and religious environment) [71]

Substance use

o Car, relax, adone, forget, friends, and trouble (CRAFFT) six-item substance use screen and a modified Time Line Followback assessing days of
use of various substances[72,73]

Engagement in the lesbian, gay, bisexual, transgender, queer (L GBTQ) community

«  Measures of strength of engagement and connection in the LGBTQ community
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Coach-Based MEI for Youth Living With HIV

The second aim of the protocol is an RCT to examine the
efficacy of a mobile-enhanced coach-based intervention to
achieve sustained retention and engagement in HIV careamong
youth living with HIV who are not virally suppressed.

Aim 2
Study Sample

YBLMSM or YBLTW, recruited into aim 1, who are identified
as HIV-positive (previously diagnosed with HIV—self-report
of HIV-1 and confirmed viral load, or newly diagnosed—no
prior history of HIV and rapid HIV test positive) are invited to
participate in the RCT of aim 2 of the study. Additional
eligibility includes not virally suppressed; no plan to relocate
in the next 18 months; not enrolled in another HIV treatment
intervention; and currently own or have accessto a cell phone,
private tablet, or laptop. Potential participants are provided
information about the study, consented, and a blood sample for
theviral load isobtained (if no recent viral load within 3 months
was documented in the medical chart). Participants with an
HIV-1 viral load>200 copies/mL are €eligible to participate in
aim 2. Weaimto recruit 240 YBLMSM or YBLTW living with
HIV who are not virally suppressed.

Study Procedures

After enrollment, participants complete a baseline survey and
arerandomized (1:1) to 1 of 2 study arms: coach-based MEI or
SOC. Randomization to the intervention arms is stratified by
site; age group, to yield a balanced randomization between
younger (aged 15-19 years) and older (aged 20-24 years) age
groups; and enrollment site.

SOC

Participants randomly assigned to the SOC arm are provided
information about and referralsfor HIV care and/or prevention.
They return to the research setting every 3 months to complete
surveys and conversation with assigned study personnel. The
focus is on active listening, with no attempts to direct goal
setting; screening, brief intervention, and referral to treatment
(SBIRT); or motivational interviewing (Ml), as discussed bel ow.
Personnel are encouraged to refer to local clinical resources,
help with participant care navigation, and case management
services at each follow-up visit, as needed.

Coach-Based MEI

The coached-based MEI is a tailored and enhanced case
management strategy that serves as the primary intervention
for participants with unsuppressed HIV viral load. Individuals
randomi zed to the coached-based MEI receive weekly tel ephonic
and app-based support and a structured face-to-face meeting
every 3 months, augmented by the ongoing implementation of
the study’s mobile app. Telephonic and in-person supportive
consultationsare goal focused and designed to enhance linkage,
ART initiation, adherence, and retention in care for MSM
diagnosed with HIV [74-76]. The MEI coach istrained in and
utilizes Rogerian listening skills, M1, SBIRT for substance use,
and persona health goal setting to best support assigned
participants[77-81]. It isbased on the case management protocol
078 of the HIV Prevention Trials Network (HPTN) [82],
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emphasizing routine engagement around health behaviors and
goas. To meet the needs of youth, the team modified the
approach to adapt it for YBLMSM and YBLTW living with
HIV and to incorporate the mobile app and M1 components.

Training and Selection

MEI coaches were hired based on previous work experiencein
the MSM community, HIV services (eg, outreach, testing, and
case management), interest in aiding research, and ability to
communicate effectively with the target population.
Representation of the MSM, Black, and Latinx communities
was encouraged in the job posting process.

MEI coaches received an initial intensive 16-hour training
including (1) introduction to study (2 hours); (2) devel opmental
considerations in cognitive and emotional processing in teens
and young adults (1 hour); (3) barriers to PrEP uptake, HIV
ART adherence, and HIV risk reduction (1 hour); (4) SBIRT,
including screening toolsfor alcohol and drug use, and effective
interviewing about substance use (1 hour); (5) discussion on
cultural competence and social determinants of health in case
management with YBLMSM and Y BLTW (1 hour); (6) mobile
app and encouraging engagement with participants (1 hour);
(7) study fidelity and datarecording expectations (2 hours); (8)
didacticsand group practice on goal setting and health behavior
change (1 hour); and (9) MI components on M| spirit, stages
of change, core skills (eg, guiding, open-ended questions,
affirmations, reflections, and summarizing), collaborative goal
setting, rolling with resistance, and repeated role-play (6 hours).

MEI coaches receive ongoing training and support during their
continued involvement in the study. Bi-weekly, hour-long
videoconference supervision on M| application, goal setting,
and troubleshooting are provided remotely by a psychologist
with expertise in Ml training, substance use, and HIV care.
In-person,  telephonic, and  app-based  participant
communications, successes, and barriers are discussed as well
astopical trainings based on coach needs, M1 skills, goal setting,
and substance use. The MEI coaches routinely audio-record
face-to-face visits with participants assigned conditions, and
the supervising psychologist provides individualized written
and verbal feedback on each recording on the use of MI and
goal-setting techniques, as applied to the individua's
circumstances as well as fidelity to the study intervention.

Study Intervention

The intervention is administered by a trained MEI coach and
includes substance use screening brief interventionsand ongoing
monitoring throughout the prevention and treatment care cascade
[72]. Coachesbeginintheinitia face-to-facevisit with building
rapport, explaining the intervention, and identifying personal
and health goals. Health goal s focus on medication adherence,
health care engagement and satisfaction, substance use, and
sexual health. Coaches then map out and help the participant
prioritize each goal. After the initial question-answer period
and establishment of goals, the MEI coach develops an
individually tailored plan that is designed to utilize
self-determination theory [83] and the Integrated Theory of
Health Behavior Change [84] to facilitate the adoption and
maintenance of health behaviors. The approach is centered on
identified participant goals and values and care engagement,
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utilizing a card-sort procedure to help prioritize participant goals
for each session [77]. Participants who score positive on the
CRAFFT (car, relax, alone, forget, friends, and trouble) and
Alcohol, Smoking, and Substance Involvement Screening Test
are provided with prevention psycho-education around substance
use risks [72,73,85]. Participants who score 2 to 3 on the
CRAFFT are encouraged to develop a change plan to reduce
substance use and scheduled for additional intervention sessions.
These cutoffswere used because a CRAFFT score of 2 or higher
is optimal for identifying any substance-related problem and
an SUD (according to the Diagnostic and Statistical Manual of
Mental Disorders, 5th Edition criteria) [86]. Coaches
subsequently attempt to link participants who score above 4 to
substance use services. Participants who describe sexual risk
(eg, condomless anal sex) are also provided psycho-education
around sexual risk and PrEP. Coaches help participants devel op
strategies to avoid substance use and sexual risksin the future.

At the core of the coached-based MEI approach are supportive
services such as navigation, adherence counseling, and tailored
support for care engagement and treatment adherence for
persons living with HIV. This intervention focuses on 3 steps
in the support process. MyCare (steps 1 and 2) and MyHealth
(step 3). Participantswho areliving with HIV start with MyCare
(step 1) to support the decision to (re-)initiate HIV care. This
includes the use of M1 to help orient the client toward seeking
andinitiating care. MyCare (step 1), whichismodel ed after life
steps, a single-session intervention grounded in
cognitive-behavioral principles, is at the core of several
successful ART adherence interventions [12,87,88]. MyCare
(step 2) adds to this evidence-based approach by recognizing
that adherence to medicationsis a personal choice groundedin
a variety of behavioral and psychosocial domains. MyHealth
(step 3) is based on the premise that a patient engaged in
self-management and supportive strategieswill feel empowered
to take ownership of their own health care needs.

The face-to-face visits consequently address psycho-education
about HIV risk, HIV and ART, planning and problem-solving
to access and maintain a steady supply of medication,
formulating a daily medication schedule, cues for pill-taking,
coping with side effects and/or other participant concerns,
developing a plan to mitigate side effects and responsesto slips
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in adherence (if applicable), and engaging around condom use
and/or limiting sexual risk behaviors. Counseling istailored to
the participants’ specific needs and case management or
navigation needed.

Telephonic and app-based check-ins between the MEI coach
and participants are conducted to maintain rapport, open
communication, review progress on personally identified goals,
help troubleshoot challenges that may arise, and provide
reminders for upcoming face-to-face visits. The app is used to
facilitate communication around medi cation adherence, medical
visit completion, video chat, and bidirectional communication.
The MEI coach will determine the participant’s desire for
support, and the frequency and schedule of messages. It isthe
aspirational goal of the study to have the MEI coach have
weekly contact with participants; however, this is often not
realistic for al participants. For example, some participantswill
embrace weekly check-ins, others prefer to engage more
intermittently, and the remaining participants may experience
situational or motivational barriers that may interfere with
engagement. MEI coaches may need to utilize M1 strategiesto
explore readiness to engage in telephonic check-ins and study
visits and troubleshoot barriers that may arise (Table 1), and
re-engagement needs to be pursued by the MEI coach. MEI
coaches seek to check-in with participants weekly (at a
minimum), and participants are encouraged to attend
face-to-face follow-up coach visits at 3, 6, and 12 months.
During these face-to-face visits, coaches will work with the
participant to review, motivate, and reinforce persona life
events, health care engagement, review substance and risk
reduction goals, and problem-solve. Using this M1 approach,
the participant is thus empowered to take the lead with
recommendati ons and guidance from the MEI coach. Permission
is sought to audio-record each initial and follow-up study visit
for the purpose of ng study fidelity and providing routine,
ongoing feedback to the MEI coach. The recording is at the
discretion and informed consent of the participant and the MEI
coach. Ad hoc telephonic and in-person support isalso provided
by the MEI coach, as requested by the participant. An MEI
coach, at any time may help, for example, with referral to
behavioral health, job resources, community support resources
(eg, a food bank), provide supportive listing, or help arrange
any reguested sexually transmitted infection testing.

Table 1. Motivational interviewing approaches to address level of interest in telephonic engagement.

Participant comments Stage of change

MEI? coach approach

Agreement: “Sure, | wouldn't mind  Action
texting each week.”

Barrier: “That would be good, but  Determination
my phone sometimes cutoffsif |

don’t make my hill.” loses service?’

Ambivalence: “I’'mnot sure, | mean Contemplation
| wouldn’t mind, | guess”

Reinforcement, summarize: “ Great, | will make sure | will check-in by text each week,
or more if wanted by you.”

Summarize, empower: “1 understand. | will try to text each week, and occasionally you
may not have cell service. Any ideas of what we could do to stay in touch if your phone

Paraphrase, dlicit, affirm: “1 hear you might be willing to consider this, and you might
not be sure... (Pause...momentary wait...and follow-up if no response)... | have definitely

worked with some people who were wary about the check-ins, is there anything about
this you might not be thrilled about?’

3MEI: mobile-enhanced intervention.
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Fidelity

Face-to-face coached-based MEI visits will be recorded. A
standardized fidelity checklist will be utilized by the supervising
psychologist to quantify discussion of topic domains, rating the
domainson a3-item Likert scale (O=none, 1=partia discussion,
and 2=focused discussion) with provided anchors. The domains
for coverage during an MEI coach visit are (1) taking medication
as prescribed, (2) attending medical appointments, (3)
experience at the health provider's office, (4) encouraging
participants’ use of the MEI mobile app, (5) participant’s actual
engagement with the mobile app, (6) alcohol or drug use, (7)
sexual health, and (8) role of values in participants’ health
decision making. A total of 20% of all recorded visits will be
reviewed for overal fidelity, seeking a representative sample
across MEI coaches, and follow-up visits (eg, baseline and
3-months) across the course of the study. Interrater reliability
will be conducted by acoworker of the supervising psychologist
trained in the intervention and research methods. MEI coaches
will aso completetheir own fidelity assessment after each MEI
coach face-to-face visit, which will help to regularly refresh
and reinforce the core elements of each study visit. Data will
also be collected from study partici pants about what topicswere
covered intheir study visits. MEI coacheswill alsolog al study
contact with each participant on asecured study record, allowing
for monitoring and feedback on the frequency of telephonic
encounters.

Coach-Based MEI for Youth at Risk for HIV

The third aim is to use an RCT to examine the efficacy of a
mobile-enhanced coach-based intervention to achieve uptake
of and adherence to PrEP and other preventive behaviors (eg,
protected sex acts) among youth at elevated risk of HIV
infection.

Aim 3
Study Sample

This sample will be composed of YBLMSM or YBLTW
recruited into am 1, who test negative for HIV but are not
currently on PrEP, and report either engaging in condomless
anal intercourse or a prior history of a sexually transmitted
infection. Additional eligibility includes no plan to relocate in
the next 18 months; not enrolled in another PrEP behavioral
intervention; and currently own or have accessto a cell phone,
private tablet, or laptop. Potential participants are provided
information about the study and must consent to participate.
We aim to recruit 225 YBLMSM or YBLTW at risk for HIV.

Study Procedures

After enrollment, participants complete a baseline survey and
arerandomized (1:1) to 1 of 2 study arms: coached-based MEI
or SOC. Randomization to theintervention armsis stratified by
site; age group, to yield a balanced randomization between
younger (aged 15-19 years) and older (aged 20-24 years) age
groups, and the enrollment city. After each participant is
identified, they are provided with their assigned treatment
assignment.
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SOC

Participants randomly assigned to the SOC arm in the at risk
for HIV group receive a similar structure as those with
uncontrolled HIV. Initially, they are provided information about
HIV prevention strategies and the schedule for follow-up data
assessments. During quarterly meetings, a brief check-in
conversation and active listening is conducted without the use
of SBIRT, MI, or goal-setting, and participants are referred, if
needed, to local clinical or community assistive and services at
each follow-up visit.

MEI Coach Intervention

Thefocus of the Providing Unique Support for Health (PUSH)
study is to engage individuals at risk for HIV into prevention
and care. The approach isthe same asaim 2, modeled after life
steps [12,87,88] and based on the case management protocol
078 of the HPTN [82]. It is tailored to the prevention needs of
the youth. As such, during the first step, the coach uses MI to
orient participants and increase their readiness for preventive
engagement. The counseling on addresses psycho-education
about HIV risk; planning and problem-solving for mitigating
risk, including addressing coexisting substance use; coping with
side effects and adherence of PrEP; and/or other participant
concerns, developing a plan to address slipsin PrEP adherence
(if applicable) or condom use. Coaching is tailored to the
participants’ specific needs and case management or navigation
needed. Aswith the second aim, randomly assigned participants
will be requested to meet with their MEI coach every 3 months
and have weekly telephonic check-ins, to review progress on
personal goals, risk reduction, and help to troubleshoot factors
that may increase HIV risk or personal goals. The MEI coach
will utilize MI, SBIRT, active listening, and goal-setting in
face-to-face visits, and telephonically will check-in on their
lives, their goal progress, and app usage. M1 strategies will be
utilized to address motivational and situational barriersto study
engagement in person or telephonically (Table 1).

Similar to the second aim, this MEI coach intervention focuses
on 3 stepsin the support process: MyCare (Steps 1 and 2) and
MyHealth (step 3). MyCare (Step 2) addsto this evidence-based
approach by recognizing that uptake of PrEP or prevention
servicesisapersona choice grounded in avariety of behavioral
and psychosocial domains. MyHealth is based on the premise
that a patient engaged in self-management and supportive
strategies will feel empowered to take ownership of their own
health care needs. The MEI coach will determine the
participant’s desire for support and the frequency and schedule
of messages. For example, some participants embrace
engagement intermittently, whereas other participants delay
engagement and need to be taken through the engagement steps
again. Participants are provided with as much or as little
coaching as needed using this flexible approach, but the MEI
coach will check-in with participants telephonically weekly (at
aminimum), and participants are requested to attend face-to-face
follow-up coach visits at 3, 6, and 12 months. During these
visits, the coach will review participant’s progress toward
personal and health goals, motivate and reinforce treatment
engagement, review substance and risk reduction goals, and
help problem-solve any obstacles that may have arisen. Using
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this approach, the participant isthus empowered to take the lead
with recommendations and guidance from the MEI coach.
Participants receive ongoing screening for sexua risk and
substance use, and the coach’s approach is modified based on
self-reported needs.

The study infrastructure for supporting and maintaining the
MEI coach will be duplicated for the third aim. MEI coaches
will receive remote bi-weekly support, instruction,
troubleshooting, and feedback from the supervising
psychologist, focusing on the delivery of MI, goal-setting, and
SBIRT. Audiotaped recordings will be conducted during
face-to-face visits, with the informed consent of the participant
and discretion of the MEI coach, and will be reviewed by the
supervising psychologist for feedback and assistanceto the MEI
coach and to track study fidelity. Likewise, participants and
MEI coaches will complete fidelity assessments postvisit to

Table 2. Study visits and associated |aboratory tests.
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reinforce study aims, prevent intervention drift, and provide
additional data about the intervention delivered.

Data Collection for Aims2 and 3

The PUSH study uses a built-in randomization engine adapted
from previous studies[89]. The allocation between intervention
and control armsis determined randomly by the engine, where
each round comprises 2 intervention and 2 control assignments
that are linked to the stratification factors of site and age group.
Once around is completed, a new round begins.

Participants are asked to participate in research visits at 0, 3, 6,
9, 12, and 18 months (exit interview). This visit schedule aims
to ensure frequent contact and to minimize attrition. Laboratories
and study-related activities are described in Table 2. Surveys
provided at baseline (Textbox 1) are re-administered at each
follow-up with additional questions focused on ART, PrEP,
barriers, and facilitators to adherence.

Tasks Visits

Basdline  3months  6months g months? 12months 18 months
Complete a survey al ad ad O O Exit interview
Provide blood for HIV-1 RNA viral load testing O ad a _c O —
(aim 2) or HIV-1 antibody testing (aim 3)
Provide urine for drug testing O ad — O —
Update locator information —
Meet with MEI® coach (intervention only) o . 2 a
Medical chart review (research staff only) O O O O O O
Compensation, US$ 50 50 50 10 check-in via 50 25

phone; 25 survey

Participatein anin-depth interview (selected partic- 0 — g — O —
ipants)
Compensation, US $ 25 — 25 — 25 —

89-month visit constitutes either a brief phone check-in (5 min) or in-person survey (15 min).

bData collected at this time point.
®Data not collected at this time point.
dMEI: mobile-enhanced intervention.

Sample Size Considerations

We aim to recruit up to 2000 YBLMSM and YBLTW to be
screened for eligibility for aims 2 and 3. We conservatively
estimate that 15.00% of the RDS recruited sample will be
HIV-infected and not virally suppressed, given an HIV
prevalence of 25% to 40% among YBLMSM and YBLTW
acrossthe sitesand as many as 60% of HIV-infected Y BLM SM
are undiagnosed [4,9].

We expect a 15.0% loss to follow-up over 1 year in aim 2.
Starting with n=240 will yield an effective sample size of 204
individualsin total, or 102 in each group, available for analysis
inaim 2. A total estimate of n=200 will be enough to detect an
average increase in the viral suppression proportion over the 3
follow-up visits of 16.0% from 24.0% assumed in the control
arm to 40.0% in the coached-based MEI arm (odds ratio, OR
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2.03), assuming apower of 85.0%. We expect adlightly greater
loss to follow-up (20.0% loss to follow-up) in participants in
aim 3. Starting with n=225 will yield an effective sample size
of 180 individualsin total or 90 in each group. We estimate that
atotal of 180 participants (90 per group), and assuming a 15.0%
average rate on PrEP in the control arm, we can detect an
average increase of 14.0% to 29.0% (OR 2.31) with power
85.0%. Lost to follow-up estimates are based on the team's
prior work with this population.

Data Analysis

Aim 1 analyses are descriptive and include baseline
characteristicsrelated to sociodemographic characteristics, HIV
infection, and sexual behavior of the YBLMSM and YBLTW
samples across all sitesaswell as stratified by site. Descriptive
tableswith unweighted estimates and Pearson chi-squared tests
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for significance are used to compare age, web-use and venue
attendance, and other characteristics of each recruited seed type.

To compare the efficiency of seeds from direct versus indirect
seed selection in the recruitment of HIV-positive or at-risk
youth, we use the RDS dtatistical package developed by
Schonlau and Liebau [90]. This permits an assessment of the
overlap of networks across seed types and across recruitment
sites. Efficiency is assessed through recruitment diagnostics,
including coupon return rate, homophily, the mean number of
recruits, and recruitment depth per seed type. This approach
also allows us to assess the time from recruitment activation
through the achievement of target sample size and response
rates. RDSweightswill not be utilized in these analyses, asthis
aim focuses on descriptive sample proportions rather than
producing population-based estimates. We will also examine
the networks described by younger (aged 15-19 years) and older
(aged 20-24 years) participants recruited from different seeds
and use similar methods to understand the overlap of age groups
across different networks.

The primary outcome for aim 2 is durable viral suppression
(HIV viral load<200 copies/mL), and the secondary outcome
is retention in HIV care (defined as documented 2 or more
follow-up medical visits over 12 months, treated as a
dichotomous variable). The primary outcome for aim 3 is
self-reported PrEP use over 12 months in PrEP users, and the
secondary outcome is self-reported condom use in PrEP
nonusers. The overall approach isbased on an intention-to-treat
analysiswith treatment assignment (eg, coached-based MEI vs
SOC) being the primary independent variable for all models.

The success of the randomization process is measured by
comparing the distribution of participant characteristics between
the 2 groups at baseline. If the randomization process does not
result in comparable groups, adjustment is made for group
differences in the multivariable models. For aim 2, logistic
regression is used to examine whether participants who receive
MEI coach are more likely to be virally suppressed as well as
retained and engaged in HIV care than participants in the SOC
arm. Generalized estimating equations (GEE) are used to
determine whether treatment assignment predicts differences
in retention for the coached-based MEI versus the SOC groups
using repeated measurements over a 12-month period. GEE is
used for the longitudinal dataasit adjustsfor the intra-personal
correlation of repeated measurements on the same individual
and provides an estimate of the standard error that is robust to
misspecification of this correlation structure.

For am 3, to evaluate whether YBLMSM and YBLTW
receiving coached-based MEI have greater uptake of PrEP over
12-months, a survival model is used to examine whether
intervention assignment is associated with time to PrEP use.
GEE isused to determine whether treatment assignment predicts
differencesin PrEP utilization and adherence over time for the
coached-based MEI versus SOC groups using the repeated
measures over the 12-month period [91]. For both aims, we
exploretrendsin uptake and adherence to treatment or PrEP for
the intervention group compared with the control group by
including an interaction term between time from randomization
and treatment assignment.
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Going beyond the intention-to-treat approach, we will develop
multivariate models stratified by age group (aged 15-19 years
and 20-24 years) and include potential confounders and
predictors such as prior exposure to case management and PrEPR,
sexual risk (low vs high), and other demographic variables.
Additional modelswill be evaluated for possible dose-response
relationships considering ameasure of the level of engagement
with the intervention and the frequency of app use. We will
assess whether receiving coached-based MEI results in
decreased substance use severity, by examining changesin mean
CRAFFT scores (ameasure of substance use severity) over time
for the intervention group compared with the control group for
each aim. CRAFFT scores will be treated as continuous
dependent variables, and the models will adjust for
intra-personal correlations between repeated measurements.
Multivariate linear regression will be used to test for decreased
severity at each follow-up visit, while controlling for identified
confounders.

M odeling techniques have been selected based on the capacity
to adequately handle the missingness of data. GEE models
assume that the missingness is because of a missing at the
random mechanism, which is a restrictive assumption. To
address dropout, we use inverse probability weighting to relax
this assumption of missing at random [92,93]. Other types of
missing data will be handled using multiple imputations.

In-Depth Interviews

In-depth interviews are compl eted as part of routine follow-up
visits (Table 2). Target enrollment for interviews is 6
participants (3 SOC and 3 MEI) per aim per site (total of 36).
This total will be sufficient to reach informational redundancy
across the 3 cities [53]. Interviews focus primarily on changes
in self-reported sexual orientation and gender identity,
mentorship and community experiences, health care navigation,
barriers or facilitators to care or research, and substance use
specific to YBLMSM and YBLTW. Initial analysis of the
interview data follows the same procedure outlined in the
formative data section.

Further analysiswill allow for responses and interview themes
to be compared across sites, time, participant’s age, and other
sociodemographic characteristics. The findings are presented
to the team on an ongoing basisto provide insight into barriers
and facilitators of engagement and intervention experiences
over time. Participants are paid US $25 for each interview.

Consent and Human Subjects Considerations

Participants in this study go through a verbal consent process
(paper or electronic) to enter the formative research, RDS
survey, and/or enroll in the RCTs. Electronic consent displays
on the screen before the web-based survey. Participants are
prompted to provide their signature on the screen as an
acknowledgment of consent. This study has obtained a waiver
of parental permission for unaccompanied participants and
adolescents seeking confidential services who are aged 15 to
17 years under 45 CFR Part 46.408(c), which is in line with
local lawsin (Maryland HG Section 20-102), Pennsylvanialaw
(IRB SOP 505; Minors Consent Act, 35, PS 10101), and
Washington DC law (code 600.7). For youth aged 15to 17 years

JMIR Res Protoc 2020 | vol. 9 | iss. 9 [e17269 | p.17
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

recruited through RDS that are not seeking confidential services,
we will use advocates (trained social workers) who are
independent counselors to work with each participant aged 15
to 17 years before and during the informed consent to ensure
adequate comprehension of risks and benefits of participating
in the research in Baltimore.

To provide adolescents with additional protections, acertificate
of confidentiality has been obtained from the National Institutes
of Drug Abuse (NIDA). All staff are trained on confidentiality,
HIPAA (Health Insurance Portability and Accountability Act)
privacy protections, cultural competency, adolescent counseling
techniques, pre- and posttest counseling, mandated reporting,
statutory rape laws (specific to thelocal context), and managing
situations of child or sexua abuse. Adolescents who describe
physical or sexual abuse or express concerns about mental health
are linked to child protective or social work services to ensure
their safety. This study was approved by the CHOPR, the
Children’s National Hospital, and the Johns Hopkins School of
Public Health institutional review boards.

Results

A total of 585 participants have been screened to date, with 450
(76.9%) enrolled. Recruitment monitoring showed that seed
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propagation was slow and reached low depths, frequently
ranging from 1 to 3 waves of recruitment before stopping.

Table 3 summarizes the key demographic characteristics and
reported substance use of baseline participants (N=402) and
those who enrolled in am 2 (n=36) and aim 3 (n=123). In
summary, the median age was 21.6 years at enrollment, most
participants identify as African American/Black (76.6%), 41
(10.2%) identify as transgender or female, 145 (41.5%)
completed high school, and 145 (36.1%) had at least some
college or technical education. One-quarter (97/402, 24.1%)
reported having been without a place to stay in the last year,
and most participantsreported ahistory of substance use: acohol
(77.6%); cannabis (76.6%); and about a fifth reported use of
other drugs including opioids, amphetamine, and cocaine
(21.9%). Almost a quarter (n=100) reported engaging in
transactional sex for a place to stay, money, or food. Moreover,
10% of the participants described having been forced to do
something sexually (coerced sex, n=40) and 10.8% (n=43)
described being forced not to use a condom during sex.
Qualitative research is aso ongoing. A total of 19 baseline
interviews have been conducted within the 3 sites, with 9
interviews from aim 2 participants and 10 interviews from aim
3 participants.
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Table 3. Demographic characteristics and substance use at baseline for participants.
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Characteristics AMSAB? participants (N=402)

Participantsin aim 2 (n=36)

Participantsin aim 3 (n=123)

Age (years), median (IQR) 21.6(19.3-23.5)
Age category (years), n (%)

15-17 42 (10.4)
18-24s 360 (89.6)
Race, n (%)
Black/African American 308 (76.6)
Black/mixed 28(7.0)
Latino/Black 26 (6.5)
Hispanic 30(7.5)
Unknown 10(2.5)
Gender, n (%)
Male 347 (86.3)
Transgender 28(7.0)
Female 13(3.2)

Gender nonbinary or nonconforming 13 (3.3)

Sexual identity, n (%)

Gay 255 (63.4)
Bisexual 88 (21.9)
Heterosexual 25(6.2)
Queer 10(2.5)
Pansexual 9(2.2
Other or questioning or missing 33(3.2)

Highest level of education, n (%)

<High school 89 (22.1)

High school graduate 167 (41.5)

>High school 145 (36.1)
Areyou employed?, n (%)

Yes 227 (56.5)

No 174 (43.3)

Been without a placeto stay in thelast 12 months, n (%)

No 301 (74.9)

Yes 97 (24.1)
Substance use ever, n (%)

Tobacco 154 (38.3)

Alcohol 312 (77.6)

Cannabis 308 (76.6)

Any other drugs (amphetamine, co- 88 (21.9)
caine, opioids, sedatives, or inhaants)

22.9(19.8-23.9)

4(11.1)
32(88.9)

30(83.3)
1(2.8)
3(8.3)
0(0.0)
2(5.6)

30 (83.3)
3(8.3)
2(5.6)
1(2.8)

25 (69.4)
5(13.9)
1(2.8)
0(0.0)
2(5.6)
3(8.3)

12 (33.3)
13(36.1)
10 (27.8)

17 (47.2)
18 (50.0)

26 (72.2)
9(25.0)

26 (72.2)
29 (80.6)
30 (83.3)
15 (41.7)

20.7 (18.8-22.8)

17 (13.8)
106 (86.2)

91 (74.0)
6(4.9)
12 (9.8)
9(7.3)
5(4.1)

108 (87.8)
8(6.5)
1(0.8)
6(4.8)

86 (69.9)
24.(19.5)
5(4.1)
4(3.2)
2(1.6)
2(1.6)

29 (23.6)
50 (40.6)
44 (35.8)

71(57.7)
52 (42.2)

103 (83.7)
20 (16.3)

35(28.5)
97 (78.9)
100 (81.3)
27 (22.0)

3AMSAB: assigned male sex at birth.
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Discussion

Principal Findings

Thelack of datafocused onidentifying, recruiting, and engaging
YBLMSM and YBLTW who are living with or at risk of
acquiring HIV and have high rates of substance use contribute
to health disparitiesand a public health crisisin this popul ation.

Previous studies have described the use of RDS as an effective
strategy to reach hard-to-reach populations. Some have also
demonstrated challenges (eg, slow propagation) in reaching
YBLMSM and YBLTW, though these studies have failed to
examine different seed selection methods used in RDS [94].
The PUSH study allows usto examine assumptions about RDS
seed sel ection methods and barriersto participating in research,
which may help to inform future recruitment and sampling
methods for interventions with sexual and gender minority
youth.

This intervention study collects critical data on whether
modification of an existing model for persons living with HIV
can be used for YBLMSM and YBLTW living with HIV and
thoseat risk for HIV. Evaluation of the PUSH study will address
multiple gaps, including what components (eg, mobile app,
telephone, and coach support) are needed to improve
youth-based interventions to be more accessible and able to
simultaneously address HIV treatment or prevention and
substance use care. Although peer support is thought to be an
additional strategy to improve accessto care in this population
[95-97], the gap in existing knowledge about the impact of
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coaches and/or peer-based strategies leaves prevention and
treatment programs uncertain about their efficacy and
effectiveness.

Limitations

Therearelimitations noted in this protocol. The focus population
isonly YBLMSM and YBLTW, limiting the generalizability
of the findings. The focus groups were small and completed in
1 city, with feedback from 1 youth advisory board. We further
clarified areas identified from focus groups in in-depth
interviews across the cities, but this intervention may not be
reflective of al the needs of YBLMSM and YBLTW. The
protocol sample size estimates are based on high retention
estimates.

Despite these limitations, the results of this study have the
potential to significantly impact the medical and substance use
services provided to YBLMSM and YBLTW in the United
States by providing rigorous scientific evidence outlining
approaches and strategies to improve uptake and engagement
in HIV and prevention cascade. Despite accounting for
disproportionate rates of HIV, most interventions in youth do
not focus only on youth of color. This study focuses solely on
youth of color in 3 urban cities. A major strength of the PUSH
study isthat it further provides information about the use of a
multi-city approach to engage youth of color, along with
exploring similarities and differences across locations. This
work will provide data on the prevention, treatment, and sexual
health trajectories of YBLMSM and YBLTW, including how
to promotefacilitators, address barriersto engaging in care, and
end the HIV epidemic in this population.
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Abstract

Background: Approximately 2 million Chinese people die annually from tobacco-rel ated diseases, mostly men; yet, fewer than
8% of Chinese smokers ever receive any smoking cessation advice or support. A social network—based gamified smoking cessation
intervention (SCAMPI: Smoking Cessation App for Chinese Male: Pilot Intervention) is designed to help Chinese male smokers
to quit smoking.

Objective: This paper aimsto present the protocol of astudy examining the preliminary effectiveness of SCAMPI by comparing
the prolonged abstinence rate of a group of users with a comparator group during a 6-week follow-up period.

Methods: A two-arm pilot randomized controlled trial was conducted to assess the preliminary effectiveness and acceptability
of the SCAMPI program as a smoking cessation intervention. After initial web-based screening, the first 80 eligible individuals
who had gone through the required registration process were registered as participants of the trial. Participants were randomly
allocated to the intervention group (n=40) and the control group (n=40). Participantsin the intervention group used thefull version
of the SCAMPI program, which is a Chinese smoking cessation program developed based on the Behavior Change Wheel
framework and relevant smoking cessation and design guidelines with involvement of target users. The program delivers arange
of smoking cessation approaches, including helping users to make quitting plans, calculator to record quitting benefits, calendar
to record progress, gamification to facilitate quitting, providing information about smoking harms, motivational messagesto help
users overcome urges, providing standardized teststo users for assessing their levels of nicotine dependence and lung health, and
providing a platform to encourage socia support between users. Participants in the control group used the restricted version of
the SCAMPI program (placebo app).

Results: Recruitment for this project commenced in January 2019 and proceeded until March 2019. Follow-up data collection
was commenced and completed by June 2019. The primary outcome measure of the study was the 30-day bio-verified smoking
abstinence at the 6-week follow-up (self-reported data verified by the Nicotine Cotinine Saliva Test). The secondary outcome
measures of the study included participants’ cigarette consumption reduction (compared baseline daily cigarette consumption
with end-of-trial daily cigarette consumption), participants 7-day smoking abstinence at 4-week and 6-week follow-up
(self-reported), participants 30-day smoking abstinence at 6-week foll ow-up (self-reported dataonly), and participants' acceptability
and satisfaction levels of using the SCAMPI program (measured by the Mobile App Rating Scale questionnaire).

Conclusions: If the SCAMPI program is shown to be preliminary effective, the study will be rolled out to be afuture trial with
alarger sample size and longer follow-up (6 months) to identify if it is an effective social network—based tool to support Chinese
male smokers to quit smoking.
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Introduction

Burden of Tobacco Smoke

Every year, approximately 2 million Chinese people are killed
by tobacco-caused diseases[1]. Still, nearly 300 million Chinese
people continue to use tobacco each day [1]. Among these
smokers, 95% are male[2]. Tobacco use caused 25% of Chinese
male deaths[1]. In addition to health harm, tobacco usein China
also leads to societal harm [1]. The economic cost of smoking
in Chinaamountsto ¥393 billion yuan (US $57.4 billion dollars)
per year [1]. This includes direct costs related to health care
expenditures and indirect costs related to lost productivity due
to early mortality and morbidity [1].

According to the 2010 Global Adult Tobacco Survey in China,
36.4% of Chinese smokers had tried to quit in the past 12
months, whereas 91.8% of them had never received any smoking
cessation services[3]. A survey in 2014 found that over half of
Chinese smokers never received any quit smoking advice from
their health professionals [4]. Since 2006, although some
smoking cessation clinics had been set up and the National
Quitline had launched, dueto limited exposure and accessibility,
they have rarely been used by Chinese smokers[5].

M obile Smoking Cessation

A 2019 Cochrane review of mobile phone-based interventions
for smoking cessation demonstrated the effectiveness of mobile
technology in supporting smoking cessation [6]. The most recent
World Health Organization report on the global tobacco
epidemic indicated that personalized smoking cessation advice
and support from mobile phone messages can be a cost-effective
tool contributing to addressthe public health problem of tobacco
use [7]. Mobile phone-based smoking cessation interventions
have proven to be a cost-effective tool for supporting smokers
to quit smoking. Some studies also showed that mobile smoking
cessation apps can create short-term impacts on helping smokers
to quit smoking [8-13]. A recent study has shown that daily
smokers using a behavioral, decision-aid smartphone app
achieved 23.8% self-reported 3-month continuous abstinence
[14].

The 2017 Connected Consumer Survey conducted by Google
Inc noted that 83% of Chinese people use smartphones [15].
Chinais regarded as the fastest growing smartphone market in
the world, with a 10% increase in smartphone penetration rate
in the past 5 years [16]. China has the largest smartphone user
group (n>700 million people) in theworld [17]. Among all the
functions and apps of smartphones, WeChat isthe most popul ar
app (socia network platform) in China. In 2020, 1.2 billion
people were monthly active users of WeChat [18]. WeChat
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users are highly engaged with the app; nearly 80% of WeChat
users use the app for >30 min daily [18]. WeChat has become
amajor tool in communication, entertainment, and payment for
Chinese smartphone users.

Aim of the Study

Asprevioudy mentioned, Chinese malesarethelargest smoking
population group in the world. Most Chinese smokers have
limited access to smoking cessation services. The lack of
appropriate smoking cessation services and limited accessibility
to current smoking cessation support lead to a low smoking
cessation success rate [19]. The high smartphone penetration
rate and usage rate in China provide a gresat opportunity for
devel oping and implementing smartphone app—based smoking
cessation interventions. The potential for WeChat-based
smoking cessation interventions to impact and reach out to
millions of Chinese smokersis possible like never before.

The prevalence of cigarette smoking in Chinese males is
substantial, and mobile smoking cessation programs hold much
promise to provide cost-effective support to help smokers to
quit. To date, there have been no reported investigations on the
efficacy of delivering a smartphone social network—based
smoking cessation intervention for Chinese male smokers via
asocial network platform.

The aim of this study is to introduce the SCAMPI program,
which was designed to support Chinese male smokers to quit
smoking and present the protocol of a pilot randomized
controlled trial (RCT) that assessesthe preliminary effectiveness
of the SCAMPI program. The study examines the quit rates of
abstaining users of the full version SCAMPI program versus
the quit rates of a comparator group for a 6-week period. The
pilot trial’s main hypothesis is that users of the full version
program will have higher biochemical verified 30-day smoking
abstinence during the follow-up measures in comparison with
the comparator group.

Methods

Study Design

This study will be a pilot, two-arm, paralel RCT. We will
evauate the preliminary effectiveness and acceptability of our
SCAMPI program as well as recruitment and retention for
estimating the sample size of a future definitive tria. All trial
procedureswill be conducted web-based viaWeChat (Tencent).
Ethical approval was granted by the University of Auckland
Human Participants Ethics Committee (reference number:
021649) and the Zhejiang University School of Public Health
Research Ethics Committee (reference number: ZGL201801-2).
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Study Setting

The study setting of this pilot trial will be completely online
viathesocial network platform WeChat. The SCAMPI program
will not need to be downloaded or installed on participants
mobile phones, but they will be authorized to use the program
viathe WeChat platform.

Participants

Eligibility Criteria

Chinese male smokerswill beeligiblefor inclusion in the study
if they indicate at screening that they are smokers (both daily
smokers smoking any types of tobacco products on a daily basis
or occasional smokers smoking any types of tobacco products
occasionally [at least once in a week]) aged between 25 and
44 years [5], have access to a smartphone, have a WeChat
account, have adequate knowledge of Chinese language, and
are willing to participate in the study and provide follow-up
information at scheduled points of the study. People will be
excluded from the sample if they report in the screening test

that they are involved in any other types of smoking cessation
interventions.

Recruitment

Online advertisement of the pilot trial will be delivered through
WecChat to different WeChat users. Potential participants who
read the trial advertisement and wereinterested in participating
could subscribe to the SCAMPI WeChat official account (OA).
Once they subscribe to the account, they will receive an
auto-replied tria instruction. People can tap the registration link
on the instruction to register as a participant of the study.

Intheregistration system, potential participantswill be screened
to ascertain their éigibility for the study. Eligible participants
will be provided with the participant information sheet and
consent form for them to read. After they complete reading the
documents, they will be asked to provide electronic consent
(e-consent) by tapping the agree button.

Within the e-consent, participants will then be directed to
completethe baseline assessment. A participant will receive his
first study compensation once he completes the registration to
strengthen his relationship with the study.

Randomization and Allocation

Participants that fulfilled eligibility criteria and completed
baseline assessment will be randomized in a1:1 ratio to either
an intervention group or a control group. The randomization
sequence was generated by thetrial statistician (Y J) using block
randomization with variable block sizes of 2 or 4. The fina
randomization list was concealed in the database until the point
of randomization.

Randomization will be performed upon completion of the
baseline assessment. Each participant will have a unique code
based on the sequence of completing the registration (participant
no. 1 to no. 80). Randomization will be implemented based on
the participant’s code. Participants who are randomized into
the intervention group will have access to the full version of
the SCAMPI program. Participants who are randomized into
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the control group will have access to the restricted version of
the SCAMPI program.

Intervention

The SCAMPI program was designed using the behavior change
wheel (BCW) framework, a theory- and evidence-based tool
for designing interventions based on an analysis of the nature
of the behavior, the mechanisms that need to be changed to
bring about behavior change, and the interventions and policies
required to change those mechanisms [20]. It is considered as
one of the most inclusive behavior change framework that was
developed from 19 frameworks of behavior change identified
in asystematic literature review [20].

The BCW framework starts with atheoretical understanding of
behavior by the capability, opportunity, and motivation to
behavior model (COM-B model) to determine what needs to
change for the behavioral target to be achieved and what
intervention functions are likely to be effective to bring about
that change [20]. After selecting the intervention functions most
likely to be effective in changing the smoking behavior of the
target population, these will then be linked to specific behavior
change techniques (BCTs), which will be codable to a mobile
socia network—based smoking cessation program [21,22]. The
content, user interface (Ul), and user experience (UX) design
of the SCAMPI program were developed based on the China
Clinical Smoking Cessation Guideline (CCSCG) [23] and
WeChat mini-program design guidelines [24].

The application of the BCW framework for developing the
SCAMPI program was under a process called collaborative
product development (CPD), which is based on the principles
of user-centered design (UCD) developed by Preece et d in
2004 [25]. In this study, UCD occurred in 2 forms. (1)
consulting users about their needs of the proposed mobile health
app-based smoking cessation intervention and (2) involving
users as partners with researchers throughout the design and
development process [25].

Inthe CPD stage, 20 potential end users (Chinese male smokers
aged 25 to 44 years) were recruited through WeChat. These 20
participants provided their ideas about the desired components
of a smoking cessation program through completing a
development questionnaire (Multimedia Appendix 1). In the
1-month period, app development progressed and relevant
guestionswere posted on SCAMPI OA to identify participants

preferences for the program’s UX and Ul design. At the end of
the CPD period, participants' acceptability and satisfaction level

toward the app were identified by completing an online
guestionnaire based on standard questions from the Mobile App
Rating Scale (MARS) questionnaire (Multimedia Appendix 2)
[26]. A tota of 16 out of 20 participants completed the
guestionnaire, and the average rating of the SCAMPI program
was 4.4 out of 5.0.

On the basis of the findings from participants' responses to the
development questionnaire and the behavior analysis of the
target population’s smoking behavior [5,27], 11 key behavioral
factors of the target population’s smoking behavior were
summarized. These 11 factors reflect the 5 main components
of the COM-B model. By applying the BCW to navigate the
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BCTs, 48 BCTs are relevant to these 5 reflected components
of the COM-B model. Screening by the WeChat mini-program
design guideline and the relevant context (eg, the program will
be used by Chinese male smokers in China), 43 BCTs were
considered as deliverable through the WeChat platform
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(Multimedia Appendix 3). Identified BCTswereintegrated and
coded as functions of the program. Table 1 showsthe functions
of the SCAMPI program and the corresponding BCTs that are
aimed to be achieved by each function.

Table 1. Functions of the program and corresponding behavior change techniques codes.

Functions

Corresponding behavior change techniques

Design of the program RD*

Calculator, data capturing, and recoding

Calendar BM3
RC1, RC4, and RC7

BM5, BS4, BS5, and BS6

Content of the program
Game

Informational and practical tool

BSP6, BM®9, RCY8, RI®L, RI2, RI3, and RI4

BM1, BM10, BS1, BS2, BS10, Af5, RC5, RC6, RC10, BM8, BS10, BS7, BS8, BS11, and RD2

Motivation BM2

Other Health testers, red packet (compensation)
Planning BS3

Social support A2

8RD: general aspects of the interaction (R) focusing on the delivery of the intervention (D).
bgs: specific focus on behavior (B) and maximizing self-regulatory capacity or skills (S).

®BM: specific focus on behavior (B) and addressing motivation (M).

drC: general aspects of the interaction (R) focusing on general communication (C).
ERI: general aspects of the interaction (R) focusing on information gathering (1).

A promote adjuvant activities (A).

In summary, besides the design and content, the SCAMPI
program has the following functions: (1) calculator to record
quitting benefits (eg, money saved by not smoking), (2) calendar
to record the progress of smoking cessation (eg, which date the
users did not smoke), (3) gamification to facilitate quitting (eg,
ranking board for showing users who make the longest
continuous smoking abstinence), (4) providing information
about smoking harms and health benefits from smoking
cessation, (5) sending motivational messages (based on requests
from users) to help users overcome urges, (6) providing
standardized tests to users for ng their levels of nicotine
dependence and lung health, (7) helping usersto make smoking
cessation plans, and (8) providing a social support platform to
users for delivering peer support between users. Screenshots
and Quick Response (QR) codes of the SCAMPI program are
provided in Multimedia Appendix 4.

Asthetarget users of the program will be Chinese male smokers,
all contents of the program were designed to be in Chinese.
Table 2 presents examples of database content by themes (eg,

Table 2. Examples of the program database content.

smoking harms and quitting tips). The database content is based
on the taxonomy of BCTs for smoking cessation via a text
messaging intervention [22]. The program database includes a
pool of 40 articles about smoking harms, all of which are coded
to be sent to users on a daily basis through the SCAMPI OA.
Each of these articles may take less than 3 min for participants
to read. Articles are presented in the form of text and images.
Participants will be prompted to read the articles, and they can
decide when to read the articles and if they want to re-read the
articles. All articles will be stored in SCAMPI OA throughout
the trial and after the trial is completed. Participants in both
groups and other subscribers to the SCAMPI OA will be able
to have access to these articles fregly after the completion of
thetria. Information on the articleswasreferred to the CCSCG
[23]. In addition, the program was designed according to the
WeChat mini-program design guidelines [24]. The principles
of friendliness and courtesy, clarity, convenience and elegance,
and consistency have been used in the UX and Ul design of the
program.

Themes Examples of titles Behavior change techniques

Smoking harms “There are about 7,000 chemical componentsin tobacco, 69 of them are  Provideinformation on consequences of behav-
carcinogenic?” ior in genera

Quitting tips “When you feel urge to smoking, try deep breath and some physical ex- Provide information on supporting behavior

erciseto distract your urge.”

Motivational messages

“Keep it up! You are XX days without smoking.”

Facilitate relapse prevention
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Participants in the intervention group will have access to the
full version of the SCAMPI program, and participants in the
control group will have access to the restricted version of the
SCAMPI program. Participants of the trial had free access to
the SCAMPI program, both the full and the restricted versions.
By the end of the trial, all WeChat users will have free access
tothe SCAMPI program. People can have accessto the SCAMPI
program by either search keywords “smoking or smoking
cessation or SCAMPI” on the WeChat platform or scan the
SCAMPI program QR codes.

The full version of the SCAMPI program has functions and
content as described above. The restricted version of the
program provides contact information of standard smoking
cessation care (eg, Quitlinein Chinaand local smoking cessation
clinics) to its users. Participants in both groups can use the
corresponding versions of the SCAMPI program based on their
willingness of when, where, and how long. The minimum
frequency of using the program was once a week, to provide
participants’ daily cigarette smoking status throughout the week.

Oneinvestigator (JC) will haveaminimum level of involvement
in the trial, only if any of the following situations happen: (1)
participants develop serious mental health issues by quitting
smoking, investigator will terminate the participation
immediately and refer the participants to health care providers,
(2) participants want to withdraw from the trial, investigator
will kindly ask the reasons for withdrawal only if participants
are willing to answer; and (3) participants do not provide their
smoking status for a week, friendly reminders will be sent by
the investigator to remind participants to provide the data.

Prompts and messages of the program will only betriggered by
requestsfrom users (eg, motivational messagesto support users
from smoking urges or read program posts about information
on smoking harms). The only message users receive will beto
remind them to provide their smoking status; it will betriggered
in the 48 hours after the date that users are requested to provide
their daily smoking status of the week. The reminding messages
will be delivered at afrequency of 3 times aday (once every 8
hours) for 2 days via WeChat message.

Therewill be no specific training session provided to the users.
After successfully registering as participants in the study,
participants will receive amessage to introduce the versions of
the program they are going to use in the trial. As the program
was built natively on the WeChat platform by adapting the
WeChat mini-program design guideline, WeChat users are
expected to have no challenges in using any functions of the
program.

Compensation

Participants in both groups will receive weekly WeChat
messages to remind them to enter their daily cigarette
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consumption. The compensation for participation was delivered
in a form called WeChat red packet (Hongbao). In Chinese
culture, red packet is a monetary gift that is given during
holidays or specia occasions such as weddings, graduation, or
the birth of a baby [28]. The red color of the envelope
symbolizes good luck and is a symbol to ward off evil spirits
[28]. The WeChat red packet is a widely used online currency
in Chinaand istransferrabl e through the WeChat platform [28].
Recipients of the WeChat red packet can use the value of the
red packet to purchase goods or use servicesin China[29]. The
WeChat red packet will be provided to participants as
compensation to enter the data as requested. Participants from
both intervention and control groups will receive the same
reminding message and the same WeChat red packet. Thereis
no specific incentive for a particular group to provide their
smoking status.

The compensation in thisstudy will be given through 7 sessions
(registration and 6 weekly data collection of cigarette
consumption in the past week). Once participants complete each
data entry session, the WeChat red packet pops out as
compensation (participants in both groups receive the same
WecChat red packet). The answers to the questionnaires had no
impact on the value or form of the WeChat red packet
participants (in both groups) received.

It has been proven that incentives may be able to give a useful
improvement in reducing the quantity of missing datain trials
[30-33]. A small financial incentive has minimal impact on the
trial’sresults[34]. Inthistrial, thefinancial value of the WeChat
red packet provided to each participant (both groups) was ¥35
RMB (approximately US $4.93), whichisconsidered asasmall
financial incentive [34]. Meanwhile, compared with traditional
methods of incentive delivery (eg, courier post and cash), the
WecChat red packet is more secure and convenient. The WeChat
red packet was only used asamethod to maintain the completion
of questionnaires and retention of the trial. Upon completion
of the 6-week follow-up, the full version of the SCAMPI
program will be offered to participants in the control group.

Procedures

The flow of participants experiencein thetrial is presented in
Figure 1. After providing informed consent, participants will
be randomly allocated to different groups (intervention and
control group, n=40 in each group). Participants randomized to
the intervention group will have access for 6 weeks to the fulll
version of the SCAMPI program, and participants randomized
to the control group will have accessfor 6 weeksto therestricted
version of the SCAMPI program. On compl etion of the 6-week
follow-up assessment, participantsin the control group will be
offered free full access to the SCAMPI program. All data on
program use were recorded until the end of thetrial.
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Figure 1. User experienceinthetrial.
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All participation and procedures of the trial will be completed
online through the WeChat platform. Participants who report
themselves has 30-day continuous smoking abstinence at 6-week
follow-up will receive a pack of cotinine test kit to test the
nicotine levels of their saliva to biochemically verify their
self-reported smoking abstinence.

Data of the trial will be collected online via the WeChat
platform. Participants in both groups recorded their daily
cigarette consumption for the week throughout thetrial period.
Usage data to the corresponding versions of the SCAMPI
program were recorded by the server of the program.
Participants' baseline data and satisfaction with the program
(for participantsin the intervention group only) were collected
through electronic questionnaires (registration questionnaire
and end-of-trial questionnaire).

The registration questionnaire asked participants about their
demographics, smoking status, willingnessto quit smoking, and
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so on (Multimedia Appendix 4). The registration questionnaire
was devel oped based on anational online survey about smoking
behaviors of Chinese smokers [5,27]. The end-of-trial
guestionnaire (Multimedia Appendix 5) was developed and
shaped based on a standard questionnaire, the MARS
guestionnaire [26]. It focuses on assessing users' perception
and satisfaction with the app or software or mobile program
they used. Both questionnaires were overviewed and
commended by experts from WeChat to ensure that their user
experience met the Chinese users’ preferences.

Retention

To prevent missing data, an effort will be made to retain the
participants in the trial for the follow-up data collection.
However, participants who withdraw their consent will
discontinue their participation in the study. Participants who
continue not entering their smoking status for 2 weeks will be
considered as lost to follow-up. Participants who dropped out
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of thetrial or who were lost to follow-up were considered to be
smoking.

The strategies for improving the adherence to the study include
thefollowing: (1) gentle WeChat messages reminder—aweekly
message will be sent to participants in both groups to remind
them to enter the data about their daily cigarette consumption
of the week, (2) participants in both groups will receive a
WecChat red packet after they enter the data as requested, and
(3) a button for feedback is available to participants in both
groups on the main page of the SCAMPI OA.. Participantswere
prompted to use text or voice messages to make their feedback
or report their usage difficulties. Instant guidance to support
participantsto use the program will be provided by the program.

Withdrawal Criteria

As part of the informed consent procedure and in accordance
with best practice guidelines, the participant information and
consent processes will clearly state that participation is
voluntary, and participantswill befreeto withdraw at any stage
of the research. Other reasons for withdrawal include the
termination of the study for any reason.

As a mobile socia network—based smoking cessation
intervention, we believe that the intervention is barely harmful
to any users. If aparticipant reports a severe physical or mental
discomfort by using the SCAMPI program, theinvestigator (JC)
will terminate their participation immediately and refer them
to hedlth care professionals. Events will be recorded and
reported.

Results

Baseline Assessment

At the baseline assessment, the following datawill be collected:
age, marital status, employment status, family structure, age at
smoking initiation, smoking cessation history, smoking status
(consumption and frequency), and smoking cessation services
usage history. These data will be collected at the beginning of
thetrial using an electronic questionnaire called the registration
guestionnaire (Multimedia Appendix 5).

Primary Outcome Measure

The primary outcome of this pilot trial will be the participants’
biochemical verified 30-day smoking abstinence at 6-week
follow-up. At the 6-week time point, researchers will review
participants’ (in both groups) self-reported smoking status in
the past 30 days to identify their self-reported 30-day smoking
abstinence. The 30-day smoking abstinence is usually used as
the primary outcome measure for smoking cessation intervention
trials recommended by the Society for Research on Nicotine
and Tobacco [35]. Quit failure was defined as any cigarettes
smoked in the past 30 consecutive days. This measurement is
also known as the 10th level of smoking abstinence in the
Chinese standard for smoking cessation [23].

At the 6-week time point, a nicotine cotinine salivatest kit will
be sent to participants (in both groups) who report themselves
with 30-day smoking abstinence to verify their smoking
abstinence status. These participants will be requested to
complete thetest at home (clear instruction provided) and upload
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aphoto or a short video of the strip test results to the SCAMPI
OA. The cotinine test has proven to be a valid and reliable
method to test saliva samplesfor verification of smoking status
[36,37].

Secondary Outcome M easures

The secondary outcomes of the study included participants
tobacco consumption changesthrough thetrial period, retention
of the trial, program (both versions) usage, and users
satisfaction with the program (only for intervention group
participants).

Tobacco consumption changes include measures of the
following:

1. Participants cigarette consumption reduction: Participants
will berequired to providetheir daily cigarette consumption
(as a categoria range such as “1 to 5 sticks cigarettes per
day”) at the baseline assessment. By using these data to
compare with their daily smoking status through the pilot
trial, researchers will be able to identify the reduction in
cigarette consumption of participants (in both groups).
Participants who reduce their consumption by at least one
category (eg, from “16 to 20 sticks of cigarettes per day”
to “10 to 15 cigarettes per day”) from baseline will be
counted as successfully achieving smoking reduction.

2. 7-day smoking abstinence at 4-week and 6-week follow-up:
At the 4-week and 6-week time points, researchersreviewed
and analyzed participants’ (in both groups) smoking status
inthe past 7 daystoidentify their 7-day smoking abstinence
at both these time points. A 7-day smoking abstinence is
defined as not a single cigarette being smoked in the past
7 days[35].

3. 30-day self-reported smoking abstinence at 6-week
follow-up: At the 6-week time point, researcherswill review
and analyze participants smoking statusin the past 30 days
to identify their self-reported 30-day smoking abstinence.
A 30-day smoking abstinence is defined as not a single
cigarette being smoked in the past 30 days [35].

The retention rate of the trial refers to participants providing
their daily smoking status at the end of every week.

Program usage will be measured by the number of times
participants interact with the assigned versions of the SCAMPI
program. At the end of the pilot trial, researchers will review
the dataon how many times participantslike, comment, forward,
post content from SCAMPI OA on a personal board, or have a
conversation with their friend. The data on the number of times
participants used the SCAMPI mini-program (for participants
in the intervention group only) and the data on the number of
times participants (in both groups) communicated with the
program (by sending text messages, voice messages, or emoji)
to the SCAMPI OA will also be collected and reviewed. These
data may reflect the level of engagement between usersin the
SCAMPI program.

Users' satisfaction with the SCAMPI program will be measured
by a standard MARS questionnaire at the end of the trial. As
some questions on the questionnaire are not applicable to the
restricted version of the program, only participants in the
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intervention group will be requested to complete the
guestionnaire (Multimedia Appendix 6) [38,39].

Table 3. Schedule of study data collection.

Chenet a

Data Collection

All data of the study will be collected online through the social
network platform WeChat. Table 3 shows the schedule of
different data collections of the study.

Characteristics Week 1 (day 0)

Screening + baseline datacollection

+ randomization

Week 1-5 (day 1-35) Week 6 (day 36-42)

Follow-up datacollection ~ Follow-up data collection

General data
Eligibility na
Electronic consent
Demographics
Quitting history

O o o o

Smoking cessation interventions usage
Primary outcome

Participants’ biochemical verified 30-day —
smoking abstinence at 6-week follow-up

Secondary outcomes
Cigarette consumption ad

7-day smoking abstinence at 4-week and 6-week —
follow-up

30-day self-reported smoking abstinenceat 6- —
week follow-up

Participants’ retention d
Program usage —

Users' satisfaction with the program (interven-  —
tion group)

a O
a O
o

8Data were collected in the described timepoint.
bDatawere not collected at the described ti mepoint.

Screening data will be collected at week 1 (day 0) via the
registration questionnaire to determine eligibility for all
individuals who read the study advertisement and entered the
study registration system. The questionnaire consists of a short
overview of the aim of the study and questions regarding the
person’'s demographics, additions, quitting history, willingness
to quit, and the usage of other smoking cessation interventions.
All questionnaires of the trial were delivered by the Tencent
Questionnaire platform, which is compatible to the WeChat
platform.

Data on participants' cigarette consumption will be collected
from day 1 to day 42 of the study via the same questionnaire
platform. At the end of each week, participantswill be provided
with a link through WeChat messages to have access to the
corresponding online questionnaire to enter their cigarette
consumption status on each day of the week.

Users satisfaction with the SCAMPI program (intervention
group only) will be collected on day 42 along with the last
weekly cigarette consumption status checking questionnaire.
Data collected through online questionnaires will be downloaded
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from the platform and stored in a secure university server after
every collection.

The program usage data (both versions) will be recorded by the
WeChat mini-program and OA databases. These data will be
exported and stored in the same place as data collected from
online questionnaires.

On day 42, alink of ShunFeng courier WeChat mini-program
will be sent to participants who self-reported themselves as
30-day smoking abstinence. Participants who received the link
were requested to provide their address and recipient details to
the courier through WeChat (none of these datawere accessible
or recorded by the research team). On the basis of the provided
details, the kits with instructions will be sent to participants.
Participants were requested to use the kit as instructed, take a
photo or shoot a short video about how they used the kits and
the relevant results (personal images were not asked), and send
the test results to the SCAMPI OA.

Data M anagement

The Nationa Ingtitute for Health Innovation, University of
Auckland, isresponsiblefor storing and protecting the research
data. As adigital trial, all data will be entered electronically.
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All electronic data will be stored on the university computer
with password protection. Only the principal investigator and
members of the research team will have access to the
computer-based data. All participantswill be assigned a specific
code number to protect their confidentiality. All data will be
under the unique code number and stored for aperiod of 3 years
after completion of the study.

Statistical M ethods

Datafrom this study will be exported from different databases,
the WeChat mini-program and OA databasesfor thedatarelated
to the SCAMPI program usage and the Tencent Questionnaire
database for the data related to participants' demographics,
additions, quitting history, willingnessto quit, the usage of other
smoking cessation interventions, and cigarette consumption
during the study.

Baseline data collected from all participantswill be summarized
and presented. Continuous variables (eg, age) will be presented
as numbers observed, means, and standard deviations.
Categorical variables (eg, marital status) will be presented as
frequencies and percentages. As any differences between
randomized groups at baseline could only have occurred by
chance, no formal significance testing will be conducted.
Primary and secondary outcomes will be summarized
descriptively at the identified time points. A generalized linear
mixed model will be used to assess the effect of the SCAMPI
program on participants’ smoking cessation outcomes.

Power

We determined the power for the proposed main trial of this
study. A total sample size of 530 (265 per group) will have 90%
power at 5% significance (two-sided) to detect an absolute
difference of 10% on the primary outcome between the 2 groups,
assuming acontrol rate of 6.7% [19] and 20% lossto follow-up.
Given the budget and resource limitations, in this study, weam
to recruit around (80/530, 15.1%) of the total sample size
required for the main trial, that is, n=80 (40 per group), using
an open recruitment strategy to recruit all participants within a
month. At the end of the study, we will re-estimate the power
of the final percentage differences between groups in the
effectiveness report to further determine the exact final sample
size of afull trial. The sample size is considered as a major
limitation of the study.

Ethics Approvals

Ethicsapprova (reference number: 021649) was obtained from
the University of Auckland Human Participants Ethics
Committee. Asthis study targets Chinese male smokers, ethics
approval (reference number: ZGL201801-2) was obtained from
the Zhgjiang University School of Public Health Research Ethics
Committee.
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Consent

All €ligible individuals are given an electronic copy of the
information sheet and informed consent form to read via
WeChat. The information sheet provides a summary of the
study, and the informed consent document states what the
individual is about to participate in, the individual'srightsas a
research participant, and information about confidentiality.
Individuals are encouraged to communicate with researchers
through SCAMPI OA if they need any further explanation or
information about the study. If the person choosesto participate
in the study, that person will be asked to tap the agree button
on the informed consent page of the registration questionnaire
(Multimedia Appendix 5). Subjects who refuse to participate
or who withdraw from the study weretreated without prejudice.
Thereason for refusal or withdrawal will be noted if reported.

Confidentiality

All study-related data will be exported and stored securely at
the university server under a coded identification number to
maintain participant confidentiality. All data that contain
personal identifiers, such as screening data for eligibility and
informed consent forms, will be stored separately from study
records identified by a code number. All local databases were
secured with a password-protected access system. All data of
the study were collected and stored electronically.

Discussion

Principal Findings

This pilot trial and its findings will contribute to the evidence
available to inform the devel opment and implementation of the
SCAMPI program as a mobile socia network—based smoking
cessation tool. The primary outcome of the study was to
contribute to an understanding of the preliminary effectiveness
of the SCAMPI program as a smoking cessation intervention
for the target population. The overall implementation of the
study can have an impact on delivering smoking cessation
interventionsthrough social network platforms such as WeChat.
The use of the SCAMPI program is not restricted to any specific
place, time, or situation, and it is free to use. It can also
contribute to the reduction of health care costs. In addition, the
study will contribute significantly to future research on social
network—based health intervention devel opment and eval uation.
It may provide new ideas about applying socia network
platforms to improve recruitment efficiency and engagement
in public health research projects. The relatively small sample
size and short-term follow-up dueto time and budget limitations
are common with mobile smoking cessation trials [40], which
isathreat to the quality of thetrial.

Trial Status

Recruitment for this project commenced in January 2019 and
was completed in the same month. Follow-up data collection
commenced and was completed by the end of June 2019.
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Abstract

Background: In our modern society, physical activity (PA) is decreasing and sedentary time (ST) isincreasing, especially for
children from disadvantaged neighborhoods. School-based interventions to promote PA and decrease ST are therefore required
among this population in order to change children’s lifestyle habits. Moreover, attentional capacities and academic achievement
can be enhanced by chronic PA during childhood. The relationships between these variables have been poorly studied with this
population.

Objective: Theobjective of thisstudy isto present the rationale and methodsfor arandomized controlled trial among 6-10-year-old
children with low socioeconomic statusthat will (1) eval uate the effectiveness of a school-based intervention designed to promote
PA and reduce ST and (2) study the relationships between PA, ST, motor skills, attentional capacities, and academic achievement.

Methods: A randomized controlled trial was conducted in 2 eligible primary schools. During academic year 2016-2017, 1
school was randomly assigned as the experiment one and the other was assigned as the control one. Five assessments times were
used: baseline (T1[November 2016] to T2 [June 2017]), follow-up (T3 [November 2017] to T4 [June 2018]), and final assessment
(T5 [June 2019]). The school-based intervention included various components on different levels of the socioecological model:
(2) curriculum-based program for children; (2) sensitization workshops and newsdletters for parents; (3) training workshops for
teachers; (4) environmental adaptation of playgrounds and reorganization of recesstime; (5) time adaptation of lunch breaks; and
(6) collaboration with political groups. PA, ST, motor skills, and attentional capacities were evaluated and academic achievement
was recorded.

Results: The presented intervention and its different assessments have been successfully implemented. In order to achieve the
2 objectives of this randomized controlled trial, data analyses are about to be compl eted.

Conclusions: The implementation of this randomized controlled trial can help to determine effective strategies to promote PA
in the context of increasing prevalence of physical inactivity among children with sedentary lifestyle which will be useful for
researchers, stakeholders, and public policy makers.

Trial Registration: Clinical Trials.gov NCT03983447; https://clinicaltrials.gov/ct2/show/NCT03983447
International Registered Report Identifier (IRRID): RR1-10.2196/17815

(JMIR Res Protoc 2020;9(9):€17815) doi:10.2196/17815
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Introduction

Background

Physical inactivity has been recognized in the last decade as a
major cause of noncommunicable disease, being held
responsible for more than 5.3 million of the 57 million deaths
that occurred worldwide in 2008, and for a decrease in life
expectancy [1]. Furthermore, physical activity (PA) has a
protective effect against more than 20 chronic diseases,
including obesity [2]. Thus, the World Health Organization
(WHO) has set a globa action plan to increase PA levels and
decrease sedentary time (ST), with the aim of “a 15% relative
reductionin theglobal prevalence of physical inactivity in adults
and in adolescents by 2030” [3]. To reach that goal, primary
school children are an important target because behaviors
adopted in childhood affect health habits and lifestyle choices
in adulthood [4,5]. Internationa guidelines for 6-11-year-old
children recommend at | east 60 minutes of moderate-to-vigorous
PA (MVPA) per day aswell asareduction of sedentary behavior
[3]. However, data suggest that when conservative cut points
are used to define MVPA, less than half of the children meet
the 60-minute MV PA recommendation [6,7]. As an example,
the IDEFICS study reported an average MV PA of 49 minutes
for boys and 36 minutes for girls and an average ST of 370
minutes in 8-year-old children from 8 European countries [8].
Furthermore, children of low socioeconomic status seem to
havelower PA levelsaswell ashigher ST [9]. Thus, they should
be specific targets for intervention because the WHO defines
the reduction of inequalities as one of its Sustainable
Development Goals[3].

Many studies have investigated the effectiveness of intervention
programs for children to promote PA [10-12]. Given the fact
that children spend alarge part of the day at school, most of the
interventions are carried out in this context [11-13]. This
environment, dedicated to learning, allows the use of several
actions and makes it possible to include children of any socia
class. Some interventions increase the frequency and duration
of physical education classes and include health education
workshops [14,15]. These workshops usualy contain
infformation on PA and nutrition. The results of these
interventions are inconclusive because the children practiceless
PA outside of these extra physical education classes, leading to
areduced effectiveness [16,17]. In fact, schoal is not the only
place for children to be physically active. The socioecological
model of Sallis applied to health behavior identifies different
levels of factorsthat influence children’sbehavior, ranging from
personal, interindividual (family or friends), community and
environmental, and societal levels[18,19]. Some interventions
act only on environmental factors, such as a new playground
design adapted to PA practice. This type of environmental
adaptation increased light PA and decreased ST, but did not
affect MVPA [20]. Thus, as underlined recently by the WHO,
a system-based approach should be favored, which means that
interventions have to be integrated and multilevel to actually
increase levelsof PA and decrease ST [3]. Infact, thereisstrong
evidence for the efficiency of school-based interventions with
family and community involvement and multilevel interventions
[16]. Thus, if actions are implemented at schools, workshops
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for parents and teachers should be added, especialy in
disadvantaged neighborhood that include many children from
low socioeconomic status families[16,17].

As stated by the WHO, if PA hasto be increased, ST also has
to be reduced, and healthy PA habits should be learned during
childhood [3-5]. Infact, if 7-year-old children spend about half
of their waking time in sedentary behavior, this proportion
increasesup to around 75% at 15 years of age[21]. Furthermore,
the effects of physical inactivity and sedentary lifestyle are
independent of health, especially at the cardiometabolic level
[22]. Thus, specific interventions to reduce ST are needed.
Usually, these interventions focus on the development of
classroom material. A literature review analyzed 13 studiesand
showed that height-adjustable desks decreased sitting time in
the classroom [23]. Active classroom lessons are also used in
several intervention programs to promote PA and break down
ST, leading to improvement in on-task behavior during academic
instruction [24]. In order to show evidence of the hypothesized
change of behavior, an objective method of measurement of PA
and ST, such as accelerometry, in preintervention and
postintervention periods is necessary because self-reported ST
is highly underestimated [25].

To help convince the educational authorities as well as the
teachers to implement such interventions, recent evidence
underlines the role of physical movement in the establishment
of fundamental mental processes during childhood and
adolescence, leading to cognitive benefits [26,27]. PA seems
to have positive effects on the attentional capacities of children
aswell asacademic achievement [28]. In fact, physical condition
would be a mediatory element between PA and executive
functions that include attentional capacities [29]. In addition,
the development of gross and fine motor skills has a positive
impact on cognitive capacities [30]. Thus, it is necessary to
explore the rel ationshi ps between PA, motors skills, attentional
capacities, and academic achievement for children with low
socioeconomic status.

Aims

This article aims to present the rationale and methods for a
randomized controlled trial among 6-10-year-old children with
low socioeconomic statusthat will (1) eval uate the effectiveness
of a school-based intervention designed to promote PA and

reduce ST and (2) study the relationships between PA, ST,
motor skills, attentional capacities, and academic achievement.

Methods

Context

In 2016, a Pyrenean cross-cultural structure called Centre for
the Promotion of Physical Activity and Health (CAPAS-City)
was created to promote PA in 2 cities (Huesca [Spain] and
Tarbes [France]). It involves 4 partners: the city councils of
Huesca (Spain) and Tarbes (France), and 2 research groupsfrom
the University of Zaragoza (Spain) and the University of Pau
and Pays de I’ Adour (France), respectively. CAPAS-City was
funded by the European Regional Development Fund (FEDER)
programme for territorial cooperation and sustainable
development of cross-border regions (Spain, France, and
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Andorrainthis case) called POCTEFA 2014-2020 (EFA095/15).
This center is in charge of developing PA programs and
promotional activities that have a beneficial impact on health
especialy in disadvantaged populations that are more prone to
health issues. It iswithin thisframework that this study has been
conducted becauseit isfocused on children from disadvantaged
neighborhoods.

Study Design and Population

The study was designed as a randomized controlled trial with
2 arms. In a mid-sized city in the southern part of France, 2
primary schools located in the city’'s disadvantaged
neighborhood wereinvited to participatein the study. In France,
neighborhoods are classified as disadvantaged on the criterion
of income per inhabitant: this income is compared with the
average income of the city and that of France. This defines the
unfavorable social and economic conditions of the neighborhood
and itsinhabitants. For example, in the neighborhood considered
in this study, the unemployment rate is the highest in the city

http://www.researchprotocols.org/2020/9/e17815/
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(26% vs 18%) aswell asthe prevalence of social housing (49%
Vs 23%).

Both primary schools agreed to participate in the project. They
included children from grade 1 (6 yearsold) to grade 5 (10 years
old) and had never benefited from any intervention in the field
of PA. Schools were randomly assigned to either experimental
(School A) or control group (School B; see Figure 1). Because
theintervention is school based, al the children were included
inthe study (n=141 for school A and n=148 for school B). Based
on studies already published on the same theme, the effects of
the intervention are expected to be moderate (standard
difference=0.32, equivalent to an average change in MVPA
measurement of 8 minutes per day; SD 18 minutes). In addition,
in order to detect a difference of 0.32 with a statistical power
of 0.8, a significance level of .05, and a retention rate of
approximately 91% with a pre/post comparison, the number of
participants should be 70. As a precaution, more children were
included. Thus, the number of children enrolled was above the
minimum required.
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Figure 1. Flowchart of participants. PA: physical activity; ST: sedentary time.
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During the academic year 2016/2017, the following baseline
assessments were carried out in these 2 schools: measurements
of PA and ST, motorsskills, attentional capacities, and academic
achievement as well as questionnaires completed by parents.
These assessments were carried out in November/December
2016 (T1) and May/June 2017 (T2). Children in both schools
had to have parental permission to wear the accelerometer for
PA and ST measurement. Motor skillswere assessed for all the
children at school and their records of academic achievement
were collected. The measurements of attentional capacities
involved only children in grades 2 and 3.
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who returned it

During the academic school year 2017/2018, the experimental
school benefited from a school-based multilevel intervention
to increase PA, reduce ST, and make children, parents and
teachers aware of the importance of PA for health. This
intervention program involved all the children from grade 1 to
grade 5. During this interventional year, the same periods of
assessment as those carried out at baseline were repeated in
November/December 2017 (T3) and May/June 2018 (T4). A
final assessment was carried out in June 2019 (T5) after 1 year
without any special intervention in the experimental school.
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Baseline and Follow-Up Assessments
Table 1 reports the number and percentage of children who
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participated in the assessment times (T1-T2-T3-T4-T5) inthe
experimental school (School A) and in the control school
(School B).

Table 1. Children’s participation in baseline, follow-up, and final assessmentsin the 2 schools.

Measurements T1 T2 T3 T4 T5

School A
Accelerometry, n/N (%) 91/142 (64.1) 96/142 (67.6) 74/135 (54.8) 45/137 (32.8) 71/134 (53.0)
Attention, /N (%) 48/142 (33.8) 49/142 (34.5) 44/135 (32.6) 47/137 (34.3) 53/134 (39.5)
Motor Skills, /N (%) 130/142 (91.5) 129/142 (90.8) 125/135 (92.6) 110/137 (80.3) 109/134 (81.3)
Academic Achievement, VN (%) 118/142 (83.1) 118/142 (83.1) 105/135 (77.8) 105/137 (76.6) 95/134 (70.9)
Questionnaire, /N (%) 90/142 (63.4) 90/142 (63.4) 60/135 (44.4) 60/137 (43.8) 58/134 (43.3)

School B
Accelerometry, n/N (%) 121/168 (72.0) 116/168 (69.0) 90/154 (58.4) 51/154 (33.1) 86/175 (49.1)
Attention, /N (%) 65/168 (38.7) 66/168 (39.3) 58/154 (37.7) 56/154 (36.4) 71/175 (40.6)
Motor Skills, /N (%) 152/168 (90.5) 153/168 (91.1) 153/154 (99.4) 153/154 (99.4) 158/175 (90.3)
Academic Achievement, /N (%) 156/168 (92.9) 156/168 (92.9) 140/154 (90.9) 140/154 (90.9) 99/175 (56.6)
Questionnaire, /N (%) 113/168 (67.3) 113/168 (67.3) 73/154 (47.4) 73/154 (47.4) 57/175 (32.6)

Physical Activity and Sedentary Time

GT3X Acceerometers (ActiLife) were used asavalid objective
measure to assess the levels of PA and ST [31-33]. These
assessmentswereperformedinT1, T2, T3, T4, and T5. Children
wore the accelerometer on the right side of the hip, adjusted
with an elastic belt, from morning to evening for 8 consecutive
days. They removed it to sleep, during the shower, and for
aquatic activities. Thefirst day was excluded from the analysis
and the data collection was carried out over 5 weekdays and 2
weekend days. The accelerometer had to be worn for at least
10 hours on weekdays and 8 hours on weekend days to be
included intheanalysis, according to the optimal methodol ogical
approach for accelerometry [34]. In addition, if the
accel erometer detected at least 10 minutes of activity of O counts
(cts), allowing this quota of time 1-2 minutes between 0 and
100 cts, this time was determined as “no wear time.” To be
considered as representative of children’s usual behavior, wear
time had to bevalid for at least 3 weekdays and 1 weekend day
[35].

For the treatment of accel erometer data, ActiLifeversion 6.13.3
software (ActiGraph) was used. In order to measure children’s
PA, which is described as spontaneous, it is preferable to use
epochs of lessthan 15 seconds which makesit possibleto detect
more accurately the changes in the child’s PA intensities [36].
Thus, we used 1-second epochs and 5 cut pointsto establish the
different intensity categories [31,37]: sitting time 0-99 cts,
standing time 99-300 cts, light PA 301-2295 cts, moderate PA
2296-4011 cts, and vigorous PA 4012 cts and more. To obtain
ST, the first 2 cut points were added, and thus the cut point
corresponding to ST was 0-300 cts.

In order to better understand the behavioral changes, PA and
ST were anadyzed within specific periods of the day
corresponding to the French cultural children’s schedule: time
before school (08:00-08:30); morning and afternoon school
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time (08:30-12:00 and 14:00-16:00); lunch time (12:00-14:00);
after-school time (16:00-19:00); evening time (19:00-21:00).
During each of these periods, to be valid, the accelerometers
had to be worn for 80% of the standard segment time, with this
standard segment time being defined as the length of time in
which at least 70% of the participants wore the monitor [31].

Motor Skills

Global motor skillswere evaluated with 3 testsissued from the
Eurofit Test Battery [38,39] becauseitisvalid and reproducible
for school children aged 6-18 [40]. They were implemented as
described in the Eurofit Handbook [38]. Cardiorespiratory
fitness was al so measured with the PREFIT 20-m Shuttle Run
Test, an adaptation of the original 20-m Shuttle Run Test for
children [41]. These tests were carried out at T1, T2, T3, T4,
and T5.

Standing Broad Jump

This test is included in the Eurofit Test Battery and measures
the expl osive power of thelegs and intersegmental coordination
[38].

Platte Tapping Test

Thistest isincluded in the Eurofit Test Battery [38]. It measures
the speed and coordination of the upper limb.

6 x 5-m Shuttle Run

This test was adapted from the 10 x 5-m Shuttle Test of the
Eurofit Test Battery [38]. It measures running speed and agility.

Cardiorespiratory Fitness: PREFIT 20-m Shuttle Run Test

The aerobic capacity was measured with an adapted version of
the original 20-m Shuttle Run Test [42]: the PREFIT 20-m
Shuttle Run Test, more appropriate for young children [41].
Children had to run back and forth between 2 lines 20 m apart
with an audio signal giving the rhythm of the corresponding
speed. The running speed increased by 0.5 km/h each minute.
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Some adaptations of the original test were madeto fit children’s
capacities by decreasing the initial speed (ie, 6.5 km/h instead
of the original 8.5 km/h) and by having 2 evaluators running
with areduced group of children (eg, 8-12 of the same age) in
order to provide an adequate pace. The test ended when the
child failed to reach the end lines concurrent with the audio
signal on 2 consecutive occasions or when the child stopped
because of exhaustion. The resultswere expressed asthe number
of laps completed. From thisvalue, the maximal aerobic shuttle
running speed (km/h) and the maximal oxygen uptake (V O,

mL/kg/min) can be calculated.

Attentional Capacities

The computer-based modified Erickson Flanker Task was used
asavariant version of the Flanker-Task [43,44]. It was designed
with the software SuperLab 4.5 (Cedrus Corporation). It permits
the measurement of inhibition and cognitive flexibility, which
areidentified as attentional capacities[45]. Inhibition refersto
focusing on essential elements of the environment while not
focusing on disturbing elements, and cognitive flexibility
involves changing from one cognitive operation to another. The
sustained attention was evaluated as well. The task was to
respond to a target stimulus while ignoring distracting stimuli
presented on a15-in. computer screen. In thisversion the stimuli
were pictograms of a fish oriented either toward the left or
toward the right. The child was instructed to press on the “P”
key of the keyboard (located on the right hand side) with the
right hand for target fishes facing to the right, and on the “A”
key of the keyboard (located on the left hand side) with the left
hand for target fishes facing to the left. The test included 3
conditions: (1) standard flanker, (2) reverse flanker, and (3)
mixed condition. In the standard flanker condition, the fishes
wereblue. Thetarget stimuluswasthefish located inthe middie
of the screen. It could be oriented to the left or to the right and
could be accompanied on either side by other fishesfacing either
direction and they had to be ignored (ie, distractors). In the
reverse flanker condition, the fishes were pink. In contrast to
the previous condition, the target stimuli were the fishes|ocated
on either side of the screen while the middle fish had to be
ignored (ie, the distractor). These 2 conditions require sustained
attention to remember the initia instruction and stay focused
throughout the test, and inhibition of the appropriate distractor.
In the mixed condition, trials from the standard condition (with
blue fishes) and trials from the reverse condition (with pink
fishes) were randomly mixed up. The child had to adapt to the
variation of theruleto be applied. Thus, this condition required
cognitive flexibility on top of sustained attention and inhibition.

For each condition, after being instructed in the task, the child
practiced with 2 familiarization blocks of 7 stimuli: 1 block
with feedback on the correctness of his’her answer and 1 block
without feedback. If necessary, these blockswere repeated until
it was made surethat thetask was clearly understood. The child
was asked to respond as quickly and as accurately as possible
by pressing on the appropriate key (“P’ or “A”) according to
the stimulus [44].

The reaction time and the correctness of the answers were
recorded to measure sustained attention, inhibition, and
flexibility. Thistest was carried out at each measurement period
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(T1, T2, T3, T4, and T5), only for children in grades 2, 3, and
4. Children were assessed during school morning from 8:30 to
12:00. The measurements took place in a separate classroom
and 1-4 children were assessed at the same time. Each child
was placed in a corner of the classroom in front of a 15-in.
screen, with the attendance of 1 specialist researcher. The
instructions were given verbally and individually by the
specidlist.

Academic Achievement

Measures of academic achievement for each child and for both
schoolswere collected at the beginning of each academic year,
that is, at baseline (T1), follow-up assessment (T3), and final
assessment (T5). Criteria of assessment of the academic
achievement were the same for both schools. These data were
provided by the local educational services. Percentages of
success for “reading,” “spelling” “arithmetic’ and
“mathematics’ were collected.

Questionnaire

In addition to collecting academic achievement data, a
guestionnaire was distributed at the beginning of each school
academic year (ie, T1, T3, and T5). Parents were asked to
complete a questionnaire in order to obtan (1)
sociodemographic information (age and gender of the child,
socioeconomic data measured by the 4-item scale “Family
Affluence Scale I1” [FAS I1] [46], marital status, and level of
qualification of the parents) and (2) subjective information
related to children’s PA and ST behavior (number of sports and
outdoor activities practiced, parental perception of the
competence of their childrenin PA practice, sedentary behavior
of the child [time spent playing video games, watching
television, and artistic and musical activities]).

Statistical Analysis

STATISTICA version 12.5 (StatSoft/Dell) for Windows and R
software will be used. Descriptive statistics of MVPA and ST
for the whole day and within the different specific periods of
the day will be calculated for both schools at the different
assessment times. To examine the effectiveness of the
intervention to promote PA and reduce ST, ANOVAs
contrasting 2 schools x 5 assessment times with repeated
measurement on the last factor will be used on MVPA and ST.
Furthermore, chi-square analysiswill be carried out to compare
the number of children between experimental and control groups
who comply with MV PA recommendations for the overall day
and during school time.

To explore the longitudina relationship between PA, motor
skills, attention, and academic achievement, multiple regression
analyses will be conducted to determine which variables will
predict academic achievement scores [47]. We will attempt to
examine whether PA or motor variables predict academic
achievement through attention. As there are many variablesin
each category, a principal component analysis will be used to
select the variablesthat are most correlated. Finally, the decision
tree process will be used to examine more accurately the
longitudinal relationships between the variables sel ected.
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I ntervention Program

Becauseinterventionsthat are integrated and multileveled seem
to be more effectivein triggering behavioral changesconcerning
the levels of PA and ST, this program has been conceived as a
school-based approach with interventions at different levels of
factors that influence children’s behaviors [3,18,19]. More
specifically, it is directed to the children (intrapersonal level),
but also to their teachers and parents (interindividual level) and
to their environment (physical and organizational levels).
Furthermore, to be integrated, it has to be adapted to the real
needs of the particular population to which it isdedicated. Thus,
PA and ST datafrom the baseline assessment were analyzed to
tune and adapt the intervention program.

Principal Outcomes From Measurements at Baseline
Concerning PA and ST

On average, children aged 8-10 spent 67.20 (SD 17.83) minutes
in MVPA and 602.97 (SD 36.32) minutesin ST on weekdays.
At different periods of the school day, it appeared that (1) during
school time, the international recommendation to spend 30
minutes in MV PA were fulfilled by only 26.92% of the grade
2 children and 5.40% of the grade 5 children. In fact, children
spent 22-27 minutes in MVPA during school time while they
were sedentary for 260-270 minutes. Thus, it was confirmed
that school is a highly sedentary place where PA has to be
promoted during recess and also during class time through
sedentary breaksand active learning strategies. (2) During lunch
time, sedentary activities represented 80% of the period (ie,
88-93 minutes of ST against 10-13 minutes of MVPA),
suggesting that this period of the school day could be used for
children to be more active and less sedentary through an
organizational process. (3) Before school, only 2-3 minutes
were spent in MVVPA while 22 minutes were ST, suggesting
that active transportation to school was scarce or that school is
very close to home for some children. Thus, children’s and
parents sensitization to active transportation should be
developed.

PA and ST Intervention Program

According to the socioecological model and to the analyses of
PA and ST at baseline, specific intervention actions have been
carried out at the different levels of the model. Their content
and objectives are detailed in Table 2.

The timings of these actions were coordinated across the
different levels of the model. Thus, the contents of the different
workshops for the children and the parents were coordinated
with the training for the teachers. For example, workshops 1-3
for children took place at the sametime of year as sensitization
workshops 1 and 2 for parents and training workshop 1 for
teachers in order to allow children to discuss and exchange
views on these subjects (“what is PA?’, “what is ST?") with
the adults around them and for the teachersto reactivate part of
the knowledge when they had the opportunity. Then, feedback
from the baseline assessment of PA and ST levels and motor
skillswas given to the children, parents, and teachers. Thiswas
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coordinated with workshops 5 and 6 for the children. This led
to actions, learning, and discussions with the different actors
(ie, children, parents, and teachers) in order to increase PA and
decrease ST. Thus, around that time of year, children explored
and tested concrete “ activitiesin the schoolyard,” parents came
to sensitization workshop 3 (How can | influence my child’s
PA?), and teachers were trained in active classroom and
sedentary breaks (training workshop 2). This training was
followed by a demonstration of these activities in the class
(Active classroom and sedentary breaks). Furthermore, during
training workshops 3 and 4, teachers discussed strategies to
increase children's PA and the different factors that can
influence it. In parallel, some environmental adaptations were
carried out. As noted earlier, the baseline assessment led the
research team to realize that lunch time was highly sedentary
(80% [~95 minutes] of the 120 minutes lunch) when it should
be devoted to some active leisure. Therefore, discussions were
held with the different staff working in the canteen to reorganize
this time so that children spent less time sitting and more time
playing and moving (Organizational modification of lunch
break). In parallel, adiscussion was carried out with the teachers
to optimize the organization of the different areas of the
schoolyard based on the games to allow children to find their
favorite activity and then be more active (Organizationa
modification of recess games).

Around the middle of the school year, delineations of gamesin
the schoolyard were created by the education department of the
town hall (physical and material modifications of the
schoolyard), following a participatory bottom-up approach. In
fact, the first ideas came from the children (workshop 4: each
child drew what he wanted to have in his schoolyard) and then
a first selection was done at the class level (design of the
schoolyard from the different individual suggestions). Finally,
a consultation between the teachers, the research team, and the
representatives of the town hall led to the final choices.
Furthermore, discussions were carried out on the role of the
surrounding environment in facilitating or preventing PA
practice at the children’slevel with the " photovoice workshop,”
as well as at parents' level (sensitization workshop 4) and at
teachers' level (training workshop 4).

To conclude the intervention, assessments were made with
children (workshop 7), parents (sensitization workshop 5), and
teachers (training workshop 5) to discussthe behavioral changes
that took place and the strategies that were put into place (what
worked well or what didn’t?). A drawing contest was organized
among children (workshop 8): they were asked to draw
themselves in an active situation, and their drawings were
presented to the education community and the parents at the
end of the school year.

Finally, different political levels were involved during the
intervention, such asthe different services of the city town hall
and the French national education system, which allowed the
research team to conduct its actions.
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Table 2. The different axes of the intervention: content and objectives.

Theme of each action according to the level of the socioecological level Content

Intraindividual (level 1): children

Workshop 1: “What is PA?’ Information about PA was given: the different intensities, the principal
differences between PA and sport, and the benefits of PA on health.

Workshop 2: “How to practice PA?” Different activities were presented to the child to be more active at
school, in his’her neighborhood, in a sports club, and at different mo-
ments of the day.

Workshop 3: “What are sedentary habits?’ Information about the different sedentary behaviors that children can
have in aday was given, as well as the effect of cumulative ST on
health. The possibilities to decrease ST at each time of the day were

analyzed.
Workshop 4: “What would you like to draw on the schoolyard to play, ~ Children had to draw schoolyard equipment and materials that they
run, and have fun?’ would like to have, to allow them to have fun and to move around.

These proposal swere then studied in each class, classified, and selected
to make a proposal per class.

Workshop 5: “How does the accel erometer measure PA and ST? The mechanical operation of the accelerometer was studied. The data
from the accel erometer were analyzed. The children determined their
compliance with the WHO guidelines.

Workshop 6: “Do | practice enough PA every day to be healthy?’ An analysis of the time devoted to the practice of PA and ST every day
was madefor each child. Discussionswere held with the children about
these data and strategies to further increase PA and decrease ST. They
identified and worked on barriers to PA practice.

Workshop 7: “Have | changed my PA practice? Am | tryingtobeless  An assessment was made with children on behavioral changesinterms
sedentary?’ and “What did | learn about PA and ST?’ of PA and ST and on the knowledge acquired on PA, ST, and more
generaly on health.

Workshop 8: Drawing contest A drawing contest on the theme “I’m moving” was done at the end of
the intervention period.

Activitiesin the schoolyard: “What games can | play...?’ A session was organized in the schoolyard to identify games that can
be played in the schoolyard or in leisure time, alone or with friends.
For example: “what games can | play with acord?’ The children
imagined and listed games and demonstrated them.

Active classroom: “ Spelling and mathematics’ Demonstration of active classroom workshops for further use by the
teachers: “ Spelling activity,” in which children had to touch different
parts of the body while spelling out the letters of words. The words
were more or less complicated depending on the grade of the children.
(2) “Arithmetic exercise,” in which children had to make ajump after
having said the result of the addition or multiplication.

Sedentary breaks: “ Relaxation and breathing” The activity break included breathing, relaxation, and visualization
exercises, or body movements such as motor coordination, balance,
and flexibility exercises. These sedentary breaks did not include aca-
demic knowledge.

Activities outside of school: Photovoice workshop Excursion to the school neighborhood to observe the areas in which
one can practice PA and to identify the areas dangerous for practice.
The children took pictures of the different areas with tablets. Back in
class, the children showed their photosto their classmates and explained
why they took this picture (if it was possibleto practice PA inthisarea,
or if it was adangerous area).

Feedback Individual summary sheets with PA and ST levels and performance at
the different motor tests were given to each child in a graphic format
after each assessment. Explanations and consideration took placein
the classroom.

Interpersonal (level 2): parents

I nformation meeting The overall project was presented (ie, al the activities planned for
parents and children and teachers, school, and the involvement of local
political groups).

Workshop 1: “What isPA?" and “How to practice PA?’ Information about PA was given. Consideration of the different oppor-
tunities to practice PA: for the parents themselves and with their chil-
dren. Facilitators and barriers to PA practice were identified.
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Theme of each action according to the level of the socioecological level Content

Workshop 2: “What is ST?’ Information about ST was given: different sedentary behaviors they
can have in aday and the effect of cumulative ST on health. Thisin-
cluded the study of different possibilities to decrease ST at each time
of the day for them and their child.

Workshop 3: “How can | influence my child’'s PA? How do my Theinfluence of parentsand friends on the health behaviors of the child
child’'sfriendsinfluence him/her in hig’her practice of PA and health  was studied.
behaviors?’

Workshop 4: “Isthe environment adapted to practice physical activ- The different pictures taken by the children in the “ Photovoice Work-

ity?’ shop” were analyzed and discussed. A specia point was made about
thefacilitators and the barriers to practice of PA, for them and for their
children.

Workshop 5: “Have | changed my PA practice? Am | tryingtobe  An assessment was made of their own behavioral changes in terms of
less sedentary? Is this also the case for my child? What did | learn  PA and ST aswell asfor their child and of the knowledge acquired
about PA and ST? with these workshops on PA, ST, and more generally on health.

Newsletter After each workshop, all parentsreceived anewsl etter with the principal
information given during the workshop.

Feedback Individual summary sheets with PA and ST levels and performance at
the different motor tests were given to each child in agraphic format
after each assessment. Parents had access to these.

Inter personal (level 2): teachers

Workshop 1: “What is PA? What is ST and sedentary habits?’ Theoretical knowledge about PA and ST was proposed.

Workshop 2: Strategic issues to increase children’s PA Consideration of how to include information related to PA in classes:
how to increase PA and decrease ST at school and especialy in the
classroom.

Workshop 3: Concrete formation on active classroom and sedentary Ideas on how to conduct an active classroom were presented: (1) pro-

break activities posal of active classroom exercises and sedentary breaks (breathing,

relaxation, and visualization exercises, or body movements such as
motor coordination, balance, and flexibility exercises); (2) advice and
guidance on the implementation; (3) material organization of the
classroom to increase movement, etc.

Workshop 4: Main influences around the children A discussion was held on theinfluence of parents, friends, and teachers
on children’s health behaviors. Then the environmental factors facili-
tating, or not, the practice PA were discussed. Thisled to the construc-
tion of amultilevel model and the presentation of the principal theories
used in this study (ie, the socioecological model and the self-determi-
nation theory).

Workshop 5: Final assessment of the program intervention An assessment of the school-based actions they had implemented was
made: adiscussion on their opinion about the intervention, its strength
and weaknesses, and its effects on their PA and ST behaviors aswell
as on the children’s and their parents.

Feedback Thegeneral PA and ST levelswere presented to the teachers after each
assessment.

Environmental (level 3): school

Physical and material modifications of the schoolyard After children’sworkshop 4, each class made adesign proposal for the
schoolyard (marks to be drawn and materials to add for recess). An
assessment of these proposal swas made with the teachers, the research
team, and the representatives of the education department of the town
hall, and a choice was made about the implementation of the material
required. It led to delineation of different gamesin the different
schoolyards (ie, football field, squares with numbers and letters, snail
hopscotch) and acquisition of small material (ie, balls, ropes).

http://www.researchprotocols.org/2020/9/e17815/ JMIR Res Protoc 2020 | vol. 9 | iss. 9 |e17815 | p.48
(page number not for citation purposes)

RenderX


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

JMIR RESEARCH PROTOCOLS

Bernal et al

Theme of each action according to the level of the socioecological level

Content

Organizational modifications of lunch break

Organizational modifications of recess games

Political (level 4): local politic groups
Collaboration with the city town hall

Collaboration with national education authorities

Study developed by “ CAPAS-City”

In line with the baseline measurement analyses, actions to reduce ST
during lunch break were engaged in cooperation with the canteen’s
agents and services. The aim was to move from 90 minutes of sitting
time to 50-60 minutesin order to free up timeto play in the schoolyard
before going back to the classroom. Thus, the research team proposed
changes to the organization (ie, 2 canteen services, table-based group
organization) from which the educators in charge of lunch time made
achoice.

The schoolyard was divided into different areas dedicated to specific
games during recess and lunch time. This provided an opportunity to
have a diversity of games and sports to play together or alone (instead
of having one game/sport taking all the schoolyard). The schedule was
proposed by the children and supervised by the teachers.

The city town hall helped in the implementation of the intervention. It
allowed the interactions with the canteen agents for the reorganization
of the lunch time and the drawings in the schoolyard were made by the
education service of the city.

They authorized the implementation of the school-based intervention
and helped with the organization of the actions. In addition, these au-
thorities made it possible to officially validate the training for teachers
as part of their professional learning curriculum.

This study was conducted by CAPAS-City (founded by the European
Regional Development Fund [FEDERY]): this center isin charge of de-
veloping PA programs and promotions actions.

Ethics Approval and Consent to Participate

This study has been approved by the Comité de Protection des
Personnes Sud Mediterranée |1l and has been registered at
ClinicalTrialsgov under the identifier NCT03983447.
Parents/guardians were informed of theintervention project by
awritten letter. Thisletter contained aconsent form. Afterward,
apublic meeting with the research team was organized in each
school so that parents could come to ask any questions. Then,
one of the parents or guardians had to sign the consent formin
order to permit the children’s participation in the study. The
parents/guardians had to give this consent form to the child,
who gaveit to theteachers. The researchers collected the consent
formseither directly after the meeting or later from the teachers.

Availability of Data and Materials

Datasharing isnot applicableto thisarticle asno data setswere
generated or analyzed during this study.

Results

The presented intervention and the different assessments have
been successfully implemented. In order to achieve the 2
objectives of thisrandomized controlled trial, dataanalyses are
about to be completed. Two articles are planned: the first one
will evaluate the effectiveness of the multicomponent
school-based intervention and the second one will study the
relationships between PA, ST, motors skills, attentional
capacities, and academic achievement.

http://www.researchprotocols.org/2020/9/e17815/

Discussion

The most recent literature review found a lack of evidence for
the effectiveness of school-based and multileveled interventions
to promote PA, despite the fact that those using the
socioecological model are among the most promising [10,11,17].

Thus, this article presents an improved experimental
methodology in order to (1) evaluate the effectiveness of a
school-based intervention to promote PA and reduce ST and
(2) examine the relationships between PA, motor skills,
attentional capacity, and academic achievement among
disadvantaged primary school children. It can thus contribute
to providing crucia information in the field of PA promotion
during childhood. First, our experimental methodology used
accelerometry, which is an objective method to measure PA
and ST. Second, the longitudinal aspect of our study provides
afollow-up for adiversity of variablesrelated to movement and
cognition over successive years during childhood. These
longitudinal measures lead to a more precise understanding of
the evolution of the interventional effects from the diagnostic
to the follow-up measurements. Finaly, the configuration of
our study makes it possible to measure potentially indirect
effects of the intervention on motor skills and attentional
capacities.

Animportant aspect of thisstudy isthat the actionsimplemented
in thisintervention are not only based on the relevant literature
[10-24], but also on the principal outcomes from the baseline
measurement concerning PA and ST. As a consequence, the
intervention has been adapted to the context and to the specific
needs, which probably contributes to its effectiveness together
with thefact that it has been constructed with the different actors
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involved and that it addresses the different levels of the
socioecological model [19]. The description of this protocol
could be of use to researchers in the field of PA promotion as
well as to teachers of children from disadvantaged
neighborhoods, to help them design actions facilitating
well-being and academic successin the relevant social climate.
In the long term, the objective of this project isto carry out the
school-based intervention to promote PA and decrease ST in
several primary schools of this French city. The next step will

Bernal et al

assigned as a control group. The effectiveness of this next
intervention will also be studied.

In conclusion, physical inactivity and sedentary behavior are
major public health problems. The implementation of this
randomized controlled trial can help to determine effective
strategiesto promote PA in the context of increasing prevalence
of physical inactivity among children with sedentary lifestyles.
Understanding these strategiesisareal necessity for researchers,
stakeholders, and public policy makers seeking to establish

beto replicate the same intervention in the school that has been health promotional actions for the population.
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Abstract

Background: Inflammation playsakey rolein the pathophysiology of coronary heart disease (CHD) and its acute manifestation,
acute coronary syndrome (ACS). Aging isassociated with adecline of theimmune system, a process known asimmunosenescence.
Thisischaracterized by anincreasein highly proinflammatory T cellsthat areinvolved in CHD progression, plague destabilization,
and myocardial ischemia—reperfusion injury. Telomere dysfunction has been implicated inimmunosenescence of T lymphocytes.
Telomerase is the enzyme responsible for maintaining telomeres during cell divisions. It has a protective effect on cells under
oxidative stress and hel ps regulate flow-mediated dilation in microvasculature.

Objective: The TACTIC (Telomerase ACTivator to reverse Immunosenescence in Acute Coronary Syndrome) trial will
investigate whether a telomerase activator, TA-65MD, can reduce the proportion of senescent T cellsin patients with ACS with
confirmed CHD. It will also assess the effect of TA-65MD on decreasing telomere shortening, reducing oxidative stress, and
improving endothelial function.

Methods: The study was designed as a single-center, randomized, double-blind, parallel-group, placebo-controlled phase |1
trial. Recruitment started in January 2019. A total of 90 patients, aged 65 years or older, with treated ACS who have had CHD
confirmed by angiography will be enrolled. They will be randomized to one of two groups: TA-65MD oral therapy (8 mg twice
daily) or placebo taken for 12 months. The primary outcome is the effect on immunosenescence determined by a decrease in the
proportion of CD8+ TEMRA (T effector memory cells re-expressing CD45RA [CD45 expressing exon A]) cells at 12 months.
Secondary outcomesinclude leukocyte telomere length, endothelial function, cardiac function as measured by echocardiography
and NT-proBNP (N-terminal fragment of the prohormone brain-type natriuretic peptide), systemic inflammation, oxidative stress,
and telomerase activity.

Results. The study received National Health Service (NHS) ethics approval on August 9, 2018; Medicines and Healthcare
products Regulatory Agency approval on October 19, 2018; and NHS Health Research Authority approval on October 22, 2018.

Thetrial began recruiting participantsin January 2019 and completed recruitment in March 2020; thetrial is due to report results
in 2021.

Conclusions: Thispilot trial in older patients with CHD will explore outcomes not previously investigated outside in vitro or
preclinical models. The robust design ensures that bias has been minimized. Should the results indicate reduced frequency of
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immunosenescent CD8+ T cells as well as improvements in telomere length and endothelial function, we will plan a larger,
multicenter trial in patients to determineif TA-65MD is beneficial in the treatment of CHD in elderly patients.

Trial Registration: ISRCTN Registry ISRCTN16613292; http://www.isrctn.com/ISRCTN 16613292 and European Union Drug
Regulating Authorities Clinical Trials Database (EudraCT), European Union Clinical Trials Register 2017-002876-26;

https://tinyurl.com/y4m2s08g
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2020;9(9):€19456) doi:10.2196/19456

DERR1-10.2196/19456

KEYWORDS

coronary heart disease; acute coronary syndrome; immunosenescence; telomerase activator

Introduction

Background

Inflammation plays a key part in the pathophysiology of
coronary heart disease (CHD) and its acute manifestation—acute
coronary syndrome (ACS)—from atheromaformation to plaque
rupture[1]. Despite contemporary treatment, recurrent adverse
events (AES) post-ACS remain common, especialy in the
elderly [2]. Aging is associated with a decline of the immune
system, a process known as immunosenescence [ 3], leading to
anincreased burden of disease. Targeting interleukin 1 (IL-1),
the principa cytokine of innate immunity, in patients with
previous myocardia infarction (MI) has been shown to reduce
subsequent adverse cardiovascular outcomes [4]. Furthermore,
the contribution of the adaptive immune system to the complex
inflammatory response evoked during ACS has been
demonstrated extensively in experimenta and clinical studies
[5]. In particular, highly proinflammatory senescent T cellsare
thought to be key players in plague destabilization [6] and
myocardial ischemia—reperfusioninjury [7].

Telomere dysfunction has been implicated in immunosenescence
of T cells[3,8]. Telomeres are DNA caps that protect the ends
of chromosomal DNA. They arewidely regarded astheinternal
biological clock of aliving organism and shorten by afew base
pairswith every cell division. This process can be slowed down
by activation of telomerase, which isresponsible for producing
and maintaining telomeres. Shorter lymphocyte telomeres are
associated with development of CHD as well as increased
cardiovascular risk and mortality independent of conventional
vascular risk factors [9-12]. Alleles associated with shorter
telomere length (TL) were also associated with an increased
risk of CHD, suggesting a causal relationship [13].

The TACTIC (Telomerase ACTivator to reverse
Immunosenescence in Acute Coronary Syndrome) trial was
designed to test whether a telomerase activator can reduce the
proportion of senescent T cellsin patientsfollowing ACS. There
isaccumulating evidencethat telomerase, through itstelomerase
reverse transcriptase (TERT) catalytic subunit, contributes to
cell physiology independently of its ability to elongate
telomeres. We and our collaborators have demonstrated the
effect of oxidative stress on telomerase as well as a
telomere-independent protective effect of telomerase in cells
under oxidative stress [14,15]. Telomerase activity (TA) has
also been shown to regulate endothelial flow-mediated dilation
(FMD) [16].

http://www.researchprotocols.org/2020/9/e19456/

The small molecule cycloastragenol (CAG), isolated from the
roots of the herb astragalus, is the only available telomerase
activator in humans. TA-65MD is a purified and encapsulated
form of CAG with increased bioavailability (T.A. Sciences).
We have also shown that TA-65MD induces telomerase and
proliferationin CD4 T lymphocytes in a TERT-dependent way
[17]. In a randomized controlled tria investigating
cytomegalovirus (CMV)-positive healthy subjects aged 53-87
years old, subjects taking 8 mg of TA-65MD daily increased
TL over the 12-month period, whereas subjects in the placebo
group significantly lost TL [18].

Trial Rationale

The evidence indicates that telomerase deficiency in
atherosclerosis leads to accelerated immunosenescence with
telomere shortening in peripheral blood |eukocytes, increased
oxidative stress and inflammation, and impaired microvascul ar
endothelial function, al of which contribute to CHD
progression. We hypothesize that activating telomerase with
TA-65MD will lead to reduced immunosenescence, decreased
telomere shortening, and improved endothelial function in
patients with CHD. The null hypothesisisthat there will be no
difference in immunosenescence between the two groups
following 12 months of treatment with TA-65MD or placebo.
The choice of active treatment versus placebo is appropriate in
this population where no telomerase activator is currently used
as part of usual care. All patients will receive usua care
alongside the trial.

Objectives

Primary Objective
We aim to assess the effect of 8 mg of oral TA-65MD given

twice daily for 12 months on immunosenescence in older
patients following ACS.

Secondary Objectives
The secondary objectives of thistria are asfollows:

1. Toinvestigate the effect of 1-year TA-65MD treatment on
leukocyte TL.

2. Toinvestigate the effect of 1-year TA-65MD treatment on
microvascular endothelia function.

3. Toinvestigate the effect of 1-year TA-65MD treatment on
systemic inflammation and heart failure, reflected by
expression of N-termina fragment of the prohormone
brain-type natriuretic  peptide  (NT-proBNP) and
high - sensitivity C - reactive protein (hsCRP).
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4. To investigate the effect of 1-year TA-65MD treatment on
measures of cardiac function as measured by
echocardiography.

5. Toinvestigate the effect of TA-65MD treatment on TA and
oxidative stress.

6. Toinvestigatethe effect of TA-65MD treatment on clinical
events—all-cause death, stroke, or MI—in patients after 1
year.

7. To characterize the AE profile of TA-65MD.

8. To quantify adherence to study drugs.

9. To investigate the impact of seropositivity to CMV at
baseline on trial outcomes.

Methods

Trial Design
Thisisasingle-center, randomized, double-blind, parallel-group,
placebo-controlled phase Il trial comparing TA-65MD with

http://www.researchprotocols.org/2020/9/e19456/
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placebo in 90 participants with CHD who have had ACS in the
6 months prior to consent. A total of 90 patients will be
randomized to either the TA-65MD group (n=45) or the placebo
group (n=45); TA-65MD and placebo will be taken by these
groups, respectively, twice daily for 12 months. The schedule
of thistrial isshown in Table 1. Thetrial will run according the
International Conference on Harmonisation (ICH)-Good Clinical
Practice (GCP) and in accordance with relevant UK legislation
and the tria protocol. This trial was registered at the
International Standard Randomized Controlled Trial Number
(ISRCTN) registry (16613292) and at the European Union Drug
Regulating Authorities Clinical Trials Database (EudraCT),
European Union Clinical Trials Register (2017-002876-26).
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Table 1. Trial schedule of assessments and interventions.

Maier et al

Schedule items

Baseline?

Day1 1month
(wks 3-5)

Time of assessments and interventions

12 months
(wks 50-54)

9 months
(wks 37-41)

6 months
(wks 24-28)

3 months
(wks 11-15)

Enrollment
Eligibility screen
Informed consent
Assessments
Blood pressure
Capillary glucose
Physical assessment of height and weight

X X X X

Venous sample (5 mL) cytomegalovirus
IgG?

Venous sample (4 mL) CD8 TEMRA® X
immunosenescence (primary outcome)d

Venous sample (36 mL) CD8 and CD4 X
immunosenescence (secondary out-
comes), telomere length, and telomerase
activity

Venous sample (4 mL) oxidative stress, X
future use

Venous sample (5 mL) futureresearch X
use—optional consent

Venous sample (5mL) hsCRP® and NT- X
proBNP

Endothelial function (EndoPAT [Periph- X
era Arterial Tone])

Echocardiography X
Interventions
Randomi zation—stratified X

Dispensing of investigational medicinal X X
product (IMP)

Return of unused IMP and drug adher- X
ence

Adverse events evaluation X

X X X X

3B aseline assessments are completed after written consent is obtained and are performed before randomization.

bIgG: immunoglobulin G.

°TEMRA: T effector memory cells re-expressing CD45RA (CD45 expressing exon A).
dResults from baseline immunosenescence sample are required for randomization.

®hsCRP: high - sensitivity C - reactive protein.

fNT-proBN P: N-terminal fragment of the prohormone brain-type natriuretic peptide.

Primary Outcome

The primary outcome is immunosenescence following 12
months of treatment with TA-65MD. Immunosenescence will
be determined by flow cytometry and fluorescence-activated
cell sorting (FACS) (see Figure 1); the proportion of terminally
differentiated CD8+ effector memory cells (% CD8+ TEMRA

http://www.researchprotocols.org/2020/9/e19456/

[T effector memory cells re-expressing CD45RA (CD45
expressing exon A)]) will be calculated from the total humber
of peripheral blood CD8+ T lymphocytes. We have previously
demonstrated the prognostic utility of CD8+ TEMRA as a
measure for immunosenescence [19]. The mean difference
between the intervention and control arms will be compared at
12 months.
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Figure 1. Example gating path for seven-color fluorescence-activated cell sorting (FACS) from ethylenediaminetetraacetic acid (EDTA) peripheral
blood. AF700: AlexaFluor 700; APC: alophycocyanin; BV421: Brillian Violet 421; CCR7: C-C chemokine receptor type 7; CD45RA: CD45 expressing
exon A; CM: central memory; CX3CR1: C-X3-C motif chemokine receptor 1; EM: effector memory; FITC: fluorescein isothiocyanate; FSC: forward
scatter; FSC-H: forward scatter-pul se height; PE: phycoerythrin; PE-Cy7: phycoerythrin and cyanine 7; SSC: side scatter; TEMRA: T effector memory

cellsre-expressing CD45RA; VV500: violet 500.
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Secondary Outcomes

CD8T Cell Telomere Length

TL will be determined from cryopreserved peripheral blood
mononuclear cells (PBMCs) by flow cytometry-fluorescent in
situ hybridization (flow-FISH) [9]. TL will be measured in total
leukocytes and CD8+ T cells. CD8+ T cell TL is significantly
reduced in patients with CHD and post-MI [9]. We expect TL
in CD8+ T cells to decrease less in patients treated with
TA-65MD. TL will bemeasured intotal leukocytesandin CD8+
T cells at baseline, 6 months, and 12 months.

Microvascular Endothelial Function

Microvascular endothelial function will be assessed by
measuring FMD at baseline, 6 months, and 12 months. Using
plethysmography at the fingertips of both hands, the EndoPAT
(Peripheral Arterial Tone) system (Itamar Medical Ltd) will
calculate an index of pulse wave amplitude after cuff occlusion
to before occlusion of the test arm divided by the sameratio of
the control arm, namely the reactive hyperemic index. FMD
has been shown to be compromised in patients with CHD and
microvascular dysfunction as a predictor of adverse clinical
outcome [20].

Systemic I nflammation

Systemic inflammation will be assessed using the hsCRP, which
isadownstream biomarker of inflammation associated with an
increased risk of cardiovascular events [21].

Cardiac Function

Cardiac function will be assessed by NT-proBNP and
transthoracic echocardiography at baseline and 12 months.
Together, these measures will determine myocardial function,
strain (NT-proBNP), and global longitudinal strain, reflecting
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the pathophysiological targets of heart failure. Lack of
telomerase and presence of shortened telomeres in
cardiomyocytes from preclinical models (ie, mice) have been
shown to be critical in the development of heart failure in that
species[22]. Patientswith chronic heart failure have shorter TL
compared to age- and gender-matched controlswith incremental
attrition according to the presence and extent of coronary artery
disease (CAD) [23].

Telomerase Activity

TA will be assessed by amodified telomeric repeat amplification
protocol (TRAP) assay, using digital droplet polymerase chain
reaction (PCR) [24,25]. This provides an indication of drug
effect: TA-65MD is expected to increase TA in PBMCs.

Oxidative Stress

Oxidative stress will be measured with the thiobarbituric acid
reactive substances (TBARS) colorimetric assay (Oxford
Biomedical Research) from freshly collected and cryopreserved
plasma. TBARS is an established assay to quantify lipid
peroxides [26].

Seropositivity to Cytomegalovirus

The effect of CMV seropositivity at baseline will be correlated
with study outcomes using an exploratory analysis. CMV isa
highly prevalent human herpes virus with CMV seropositivity
present in alarge proportion of elderly patients. CMV-directed
cells increase with age, constituting a large proportion of the
total CD8+ T cell pool in elderly individuals [27]. T cell
responsesto CMV arerestricted to alimited number of epitopes,
resulting in progressive, prolonged oligoclonal expansion of
CMV-gpecific CD8+ T cells in a process known as memory
inflation [28]. We have previously shown that individuals who
are seropositive have a much higher proportion of CD8+
TEMRA cells and have a greater risk of heart attacks [7,29].
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Clinical Outcomes and Adverse Events

Major clinical eventswill be measured for 12 months from the
start of treatment. All-cause death, MI, and stroke will be
presented as a composite outcome—major adverse cardiac and
cerebrovascular events (MACCE)—and al so reported separately.
All AEs, including those considered related and unrelated to
the intervention, will be recorded and reported from the time
of randomization for 12 monthsor until apatient has completed
all tria activities.

Study Setting

The trial aims to recruit 90 patients. All patients will be
recruited, treated, and followed up at a single site: The James
Cook University Hospital, Middlesbrough, UK. Blood samples

Textbox 1. Inclusion and exclusion criteria.
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will be analyzed at site laboratories and, where specialist
equipment and expertise are required, will be transported to the
Ingtitute of Genetic Medicine, Newcastle University, UK, for
analysis.

Study Visits and Assessments

Following baseline assessment and initiation of
treatment—placebo or TA-65M D—patientsin both groupswill
be followed up at 1 month, 3 months, 6 months, 9 months, and
12 months (see Table 1). At each visit, drug adherence will be
assessed and the patient will be evaluated for AEs.

Inclusion and Exclusion Criteria

Textbox 1 liststhe criteriainforming the eligibility or exclusion
of patientsfor the trial.

Inclusion criteria—patients will be eligible for the trial if they:

«  Provide written informed consent

« Aremaleor female, aged 65 years or over, with an index presentation of an acute coronary syndrome (ACS)* within the previous 6 months
«  Have successfully completed revascularization** or are being managed medically following ACS
«  Have angiographic evidence of coronary heart disease: at least one major epicardia vessel stenosis =270%

«  Arerecruited more than 24 hours after presentation with the index ACS event

*ACS defined as either anon-ST elevation myocardial infarction (NSTEMI) or ST elevation myocardial infarction (STEMI)

** Percutaneous coronary intervention or angioplasty, eligible the following day, or coronary artery bypass grafting, eligible 3 months following

surgery

Exclusion criteria—patients will be excluded from the trial if they:

«  Haveany disorder associated with immunological dysfunction (ie, acute or chronicinflammatory or neoplastic coexisting disease, known positive

serology for HIV, or hepatitis)

« Areclinically unstable (ie, hemodynamically unstable, cardiogenic shock, or unconscious)
.  Have severe, uncontrolled hypertension (blood pressure [BP] >170/110 mmHg or ambulatory BP of 150/95 mmHg)

«  Have asevere comorbidity that has impact on outcome over the next 2 years

«  Aretaking immunosuppressants

« Have aknown malignancy

o Currently use anutritional supplement derived from the roots of the

Astragalus
species
«  Have aprevious known substance addiction

. Haveinsulin-dependent diabetes

« Arejudged by the investigator that they should not participate in the study, for example, on the basis of previous serious psychiatric illness or
are unlikely to comply with study procedures, restrictions, and requirements

« Have participated in any other interventional medicinal study in the past 6 months

Trial Procedures

Screening, Recruitment, and Consent of Participants

Potential participants will be identified by the clinical team
following admission to hospital with ACS and having agreed
to undergo coronary angiography or having already had an
angiography that confirms CHD. Patients may also beidentified
following discharge. Potentialy eligible participants will be

http://www.researchprotocols.org/2020/9/e19456/

invited to participate by a del egated member of the study team.
The trial will be explained by the clinical research team and,
after time for questions, written consent will be sought from
the patient. Written informed consent will be obtained prior to
any trial specific procedures and prior to randomization. There
will be additional consent for storage of blood samples for up
to 5 years for future use in ancillary studies. Patients have the
right to withdraw from the trial at any time and without
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providing areason. With the explicit consent of patients, general
practitioners will be informed of their participation.

Eligibility Assessment

Following consent, the principal investigator or a subinvestigator
on the delegation log will confirm the patient’s €eligibility.
Patients who do not meet trial eligibility criteria prior to
randomization will be considered ascreen failure and withdrawn
from the trial with no further data collected.

Randomization

Randomization will be performed using the Sealed Envelope
Ltd system with a minimization scheme to ensure patients
randomized to each group are comparable at baseline. The
minimization scheme will account for (1) gender (male or
female), (2) type of ACS (ST elevation myocardial infarction
[STEMI] or non-ST elevation myocardia infarction [NSTEMI]),
and (3) CD8+ TEMRA (high >45% or low <45%) at baseline.

Eligible patients will be randomized by delegated and trained
members of the research team at each center using the 24-hourr,
central, secure, web-based randomization system with concealed
allocation. Eligible patients will be randomized in a 1:1 ratio
to receive TA-65MD (intervention under study) or placebo
(control arm).

Blinding

Assignment to either the TA-65MD or placebo groups will be
blinded to the patient, treating clinicians, and the clinical
research team, including the pharmacy, research nurses,
echocardiogram assessors, laboratory staff, and the chief
investigator. Blinding will be maintained in the randomization
system, the electronic case report forms (eCRFs), and on
investigational medicinal product (IMP) labels. All members
of the Newcastle Clinical Trial Unit (NCTU) and the statistics
team will be blinded, with the exception of thetrial datamanager
to enable reporting to the independent data monitoring
committee as appropriate. The IMP will be labeled using a
unique identification code, which will be linked to the study
randomization system. TA-65M D and its matched placebo will
be identical and presented in the same packaging to ensure
blinding of the IMP.

Unblinding

Unblinding should not occur except in the case of medical
emergencies, where the appropriate management of the patient
requires the knowledge of the randomization allocation. To
avoid unnecessary unblinding, it will be assumed that the patient
ison active treatment within thetrial. The Sealed Envelope Ltd
online web-based randomization service will be used for
emergency unblinding. The primary tria analysis will be
performed prior to unblinding. All patients will be informed of
which arm they were assigned to, once analysis of thetrial data
is complete.

Study Intervention

I ntervention Under Study: TA-65MD

TA-65MD is marketed as a dietary supplement. The active
ingredient of TA-65MD is 1.8% CAG, isolated from roots of
the Astragal us species. The active ingredient has been identified
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in an empirical screen of traditional Chinese medicine plant
extracts and compounds. TA-65MD is an activator of
telomerase, an enzyme whose actions protect the ends of
chromosomes from shortening associated with repeated cellular
replication. Patients allocated to the intervention will be given
8 mg of TA-65MD twice daily.

Control Arm: Placebo

The matched placebo has been manufactured to ensure that it
is consistent with TA-65MD in appearance, taste and smell,
labeling, packaging, and batch number. Patients allocated to
the placebo group will be given this twice daily.

Safety Data

Overview

An independent expert panel has determined TA-65MD to be
Generally Recognized As Safe (GRAS) for use in a medical
food under the provisions of the Federal Food, Drug, and
Cosmetic Act, administered by the US Food and Drug
Administration. T.A. Sciences, Inc, provided extensive animal
and human clinical data to support the status of GRAS. The
safety of TA-65M D has been assessed in an observational study
of 114 adults over the course of 1 year [30]. At doses up to 50
mg per day there were no AEs reported for TA-65MD. Safety
was also assessed in a randomized, placebo-controlled study
involving 117 adult volunteers over the course of 1 year, with
no toxicities detected in the liver, kidneys, and metabolic
functions as assessed by biochemical markers [29]. An
anticipated risk for the use of TA-65MD relatesto its ability to
activate telomerase. Thisis the subject of scientific conjecture
in consideration of itsrelationship to cancer [31,32]. Aninvitro
assay testing the telomerase-activating potency of TA-65 (ie,
CAG not in capsules) in Medical Research Council cell strain-5
(MRC-5) fibroblasts suggested therewas dose-related TA (Sierra
Sciences Labs). While telomerase activation has been observed,
TA-65MD does not increase the lifespan of cells. In fact, the
preliminary observation of a controlled in vivo cancer study
using 5 mL/kg of TA-65 (ie, CAG not in capsules) or sham drug
administered by oral gavage for up to 40 days in mice
xenografted with four different human tumors—Ilung (H460),
colon (HT29), breast (MDA-MB-435), and prostate
(PC3)—suggests a trend toward tumor growth retardation in
two cancer types; as well, there was no statistically significant
adverse effects on body weight or tumor size for any of the cell
lines nor on the growth rate of thetumors (internal T.A. Sciences
document, 2008). Given that the population under study in the
TACTIC trial are elderly with ACS, and that there were no data
on the impact of the drug on the outcomes or population, we
chose to conduct the trial using a conservative dose of 8 mg
twice daily.

Known Side Effects

TA-65MD may interfere with medications that suppress the
immune system and may also affect blood sugar and blood
pressure. In an observational study, two subjects self-reported
an “anxious’ feeling shortly after voluntarily increasing their
daily consumption of TA-65M D to 100 mg/day—aself-imposed
choice without physician approval at a consumption level two
times above the intended dose for this observational study; the
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feelingsresolved in both subjects when daily consumption was
returned to 50 mg/day.

Administration and Adherence

Participants may begin taking the IMP immediately following
the completion of all baseline assessments, confirmation of
eigibility, and randomization. A dose of 8 mg of TA-65MD
(T.A. Sciences) or matched placebo will be taken as 1 x 8-mg
capsuletwicedaily (ie, morning and evening). Participants will
takethe allocated IMP until the end of follow-up at 12 months.
Patients will be prescribed IMP following randomization and
at 1, 3, 6, and 9 months following the start of the intervention.
Returned capsules at each visit will be used to calculate the
adherence for each participant. Concomitant medications will
also be reviewed and documented at each visit.

Withdrawal of Participants

Participants will be made aware of their right to withdraw from
thetrial at any time for any reason and without giving areason.
Participants will be withdrawn from the trial by the clinical
team for any of the following reasons:

1 Intercurrent illness means the participant is no longer able
to complete study procedures.

2. The patient suffers unacceptabl e side effects caused by the
study drug.

3. Suspected unexpected serious adverse reactions occur.

The investigator can withdraw participants in the event of any
reason that would compromise participant safety or the validity
of the results. Data and blood samples collected up to the point
of withdrawal will be kept and used in the analysis of the trial
unlessthe participant explicitly requestsfor theseto be removed.

Phar macovigilance

All AEswill berecorded in the participants’ medical notesand
on the eCRFs. AEs will be recorded from the day of
randomization until the last visit or until withdrawal, with the
exception of those considered related to the IMP, which will be
followed until resolution, a stable outcome, or death. All AES
are assessed for severity, causality, expectedness, and
seriousness by an investigator; al are reviewed by the
Independent Data M onitoring and Ethics Committee (IDMEC).
In accordance with current legislation, AEs will, where
necessary, undergo expedited reporting to the sponsor and to
the Medicines and Healthcare products Regulatory Agency
(MHRA) within the required timelines.

Statistical Consider ations

Overview

A pragmatic decision was taken to recruit and analyze data on
90 patients: 45 in each group. This sample sizeisthe minimum
conventional threshold for making parameter estimatesin pilot
studies [33]. The parameter estimates in this trial will be used
to inform alarge, multicenter clinical trial.

Data Management

Study data are recorded in each patient’s medical notes before
being recorded onto eCRFs, which are devel oped and managed
by the NCTU. The eCRF has been built using the Red Pill
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system supplied by Sealed Envelope Ltd. Data entered onto the
eCRF must be consistent with the information in the medical
notes. Patients are identified using a unique study ID; all data
passed to the NCTU will have patient identifiers removed, with
the exception of date of birth, gender, ethnicity, and study ID.
Data cleaning is provided by staff within the NCTU.

Statistical Analysis

Primary analysis will follow intention-to-treat principles with
patient data analyzed according to randomization and
irrespective of intervention received; other analysis groups, such
as per-protocol groups, may be considered subsequently. Every
effort will be made to retain and include all patients who are
part of the trial.

Datawill be summarized by study group. Mean or median will
summarize continuous variables, whereas number and
percentage will be used to summarize categorical variables. A
genera linear model will be used to analyze the primary
outcome considering all covariates used in the randomization
scheme. Similar methodswill be used to analyze al continuous
secondary outcomes. Data of other typeswill beanalyzed using
generalized linear models with appropriate distributions.

The numbers of MACCE after 12 months will be compared
between arms by the use of standardized rates (eg, by
consideration of the number of events per patient monthin each
arm). Impact of missing datawill be explored by tabulating the
proportion of missing datain each arm. A full statistical analysis
plan will be developed for the outcome measures and agreed
upon with the IDMEC and the chief investigator prior to any
analysis being undertaken.

Trial Governance

Thetria issponsored by South Tees Hospitals National Health
Service (NHS) Foundation Trust and funded by T.A. Sciences,
Inc, New York, USA. The tria is being run in collaboration
withthe NCTU at Newcastle University. The sponsor and funder
werenot involved inthetrial design. The sponsor has delegated
the trial design; collection, management, anaysis, and
interpretation of data; report writing; and publications to the
chief investigator and coinvestigators. The trial is overseen by
the Trial Steering Committee, which meets every 6 monthsand
includes an independent chair and two other independent
members, one of whomisapatient. In addition, thetrial includes
the IDMEC, which meets every 6 months and oversees all
ethical and safety issues in accordance with a study-specific
DAMOCLES (Data Monitoring Committees: Lessons, Ethics,
and Statistics) charter. All members areindependent of the study
team, although the trial manager, chief investigator, and some
other members of the Trial Management Group attend the open
sessions in order to inform the committee about the trial
progress. The IDMEC makes recommendations to the Trial
Steering Committee. The day-to-day supervision of the trial
will be the responsibility of the Trial Management Group, who
report to the Trial Steering Committee.

Dissemination and Publications Policy

Thetria will be published in peer-reviewed journals following
the end of the trial, and the data will be presented at national
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and international meetings. We do not intend to use professional
writers. Results of the trial will also be reported to the funder,
sponsor, and the Research Ethics Committee within one year
after the end of the trial. Tria participants will be informed
about the trial results and their treatment allocation at the end
of the trial, including a lay summary. The datasets analyzed
during this study are available from the corresponding author
on reasonabl e request.

Results

The study received NHS ethics approval on August 9, 2018;
MHRA approva on October 19, 2018; and NHS Health
Research Authority approval on October 22, 2018. The tria
began recruiting participants in January 2019 and completed
recruitment in March 2020; the trial is due to report resultsin
2021.

During the COVID-19 pandemic, al patients will have their
visits carried out remotely. Primary and secondary outcome
measures that are not able to be carried out remotely will occur
later than planned, on-site, as soon as it is safe for the patients
to do so and when laboratories are able to process and analyze
trial samples. Measures of blood pressure and blood glucose
will be undertaken by patients who have not yet attended the
site for their 6-month visit. Portable blood pressure monitors
and blood glucose monitors will be sent to those patients to be
used to record their results at home when required as per the
schedule of events for the duration of the pandemic. Some
patients may require continuation of the IMP beyond 12 months
to enable them to attend the hospital for their final tria visit
assessments. The 6-month and 12-month visits will occur as
soon asit is safe for this group of patientsto attend the hospital
and when the trial laboratories are able to accommodate
processing and analysis of trial samples.

Discussion

ACS, the acute manifestation of atherosclerosis, is a leading
cause of mortality and morbidity. Age is an independent risk
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factor for adverse cardiovascular outcomes after ACS, and this
is likely related to upregulation of the inflammatory response
that occurs with aging. Improvements in cardiovascular
outcomes over the last two decades have been realized mainly
inyounger patients[34]. Thereremains an unmet need for novel
therapeutic approachesin older patientsfollowing ACS[35,36].

The CANTOS (Canakinumab Anti-Inflammatory Thrombosis
Outcomes Study) trial has provided strong evidence for the
critical role of inflammation in atherosclerosis by showing that
canakinumab—ahuman monoclonal anti-I1L-13 antibody—Iled
to a reduction in major cardiovascular events independent of
lipid-level lowering [4]. Canakinumab was associated with a
higher incidence of nonfatal infection, potentially limiting its
usein older patients with CHD.

TA-65MD, the only available human telomerase activator, has
been shown to increase TL in human subjects. We hypothesize
that maintaining and/or lengthening telomerescan reduce T cell
immunosenescence, thus reducing their proinflammatory effects.
Telomerase has also been shown to have telomere-independent
properties in vitro, namely, a protective effect in cells under
oxidative stress and an ability to regulate FMD in the human
microvascul ature.

The proposed pilot trial in older patientswith CHD will provide
findings not previoudly investigated outside in vitro or
preclinical models, which will substantially enhance our
understanding of telomerase activators in this population and
their potential for benefit. The double-blind, randomized,
placebo-controlled design of the TACTIC trial will provide the
gold standard for evaluating signs of efficacy of TA-65MD.
Should the results indicate reduced frequency of
immunosenescent CD8+ T cells and improvements in TL as
well as endothelial function, we will aim to follow up with a
larger, multicenter efficacy trial in patients to determine if
TA-65MD is beneficial in the treatment of CHD.
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CHD: coronary heart disease
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NCTU: Newcastle Clinical Trial Unit
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TA: telomerase activity

TACTIC: Telomerase ACTivator to reverse Immunosenescence in Acute Coronary Syndrome
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TERT: telomerase reverse transcriptase
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Abstract

Background: Patient-centered care is respectful of and responsive to individual patient preferences, needs, and values. To
provide patient-centered care, clinicians need to know and incorporate patients' context into their communication and care with
patients. Patient contextual data (PCD) encompass socia determinants of health and patients’ needs, values, goals, and preferences
relevant to their care. PCD can be challenging to collect as a routine component of the time-limited primary care visit.

Objective: Thisstudy aimsto determineif patient-provider communication and patient activation are different for patient users
and patient nonusers of an electronic health record (EHR)-integrated PCD tool and assess if the impact of using PCD on
patient-provider communication and patient activation differs for Black and White patients.

Methods: We describe a randomized controlled trial of a prospective cohort of non-Hispanic White and Black patients who
receive primary care services at amidwestern academic health care system in the United States. We will evaluate whether providing
PCD through a consumer informatics tool enhances patient-provider communication, as measured by the Communication
Assessment Tool, and we will evaluate patient activation, as measured by the Patient Activation Measure for PCD tool users and
nonusers. Furthermore, owing to racia disparitiesin care and communication, we seek to determine if the adoption and use of
the tool might narrow the differences between patient groups.

Results: Thetria was funded in November 2017 and received local ethics review approval in February 2019. The study began
recruitment in April 2019 and enrollment concluded in October 2019 with 301 participants. The analysis was completed in May
2020, and trial results are expected to be published in winter 2020.

Conclusions: Recently, there has been increased attention to the role of health information technology tools to enable patients
to collaborate with providers through the sharing of PCD. The adoption of such tools may overcome the barriers of current EHRs
by directly engaging patients to submit their contextual data. Effectively, these tools would support the EHR in providing amore
holistic understanding of the patient. Research further supportsthat individualswho have robust digital engagement using consumer
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informatics tools have higher participation in treatment follow-up and self-care across populations. Therefore, it is critical to
investigate interventionsthat elicit and share patients' social risks and care preferences with the health care team as a mechanism

to improve individualized care and reduce the gap in health outcomes.
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Introduction

Background

Over the past few decades, health care has been shifting from
a paternalistic to patient-centered model that values patient
engagement and shared decision making [1,2]. These vaues
align with the patient-centered care model, where clinicians
provide care that istailored to the distinct needs of the patient.
It is based on the development of respectful and dignified
therapeutic relationships [3].

To provide patient-centered care, clinicians need to know and
incorporate the patients' context into their communication and
care with patients. Patient contextual data (PCD) encompass
social determinants of health (SDH) [4] and further comprise
patients' needs, values, goals, and preferences relevant to their
care [5]. In the primary care setting, clinicians address most
patients' health care needs through a sustained partnership with
patients and within the context of family and community [6].
Therefore, care teams must have access to data about the
patients  perspectives, values, and other contextual
considerations to tailor patient-centered conversations and
clinical decisions [1,6,7]. PCD can facilitate team-based care
by enabling health care team membersto build arapport quickly
and to connect with patients on a humanistic level [8].

Evidence suggests that connecting with patients can bolster
patient activation. In a cross-sectional study, individuals at the
highest level of activation (level 4) received relevant
preventative cancer screenings, had 5 of 6 clinical indicatorsin
the normal range, and did not engage in unhealthy behaviors
(tobacco smoking and obesity) at statistically significantly higher
rates compared with individualsin the lowest level of activation
(level 1) [9]. A longitudinal study affirmed the results that
indicated that people at the highest level of activation had
significantly higher odds of guideline-concordant high-density
lipoproteinsand serum triglyceride levels, normal Patient Health
Questionnaire-9 scores, not smoking, not being obese, having
no Emergency Department visits, and having no hospitdizations
in the 2-year follow-up period compared with people at the
lowest levels of activation [9,10]. These outcomes translated to
lower health care costs, with a projected 31% decrease in costs
for people who were most activated (level 4) than those who
were least activated (levels 1 and 2) [10].

Despite evidence indicating that connecting with patients
improves patient outcomes and reduces health care costs[9,10],
PCD are often not collected as aroutine component of care[11].
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A barrier to the integration of PCD is linked to the current
limitation of electronic health record (EHR) systems in
integrating and facilitating the retrieval of social risksand care
preference data [12], even if collected as unstructured data
within clinical notes. Cliniciansface several limitationsinterms
of time [5,13] allocated to clinical visits and tools to gather a
comprehensive understanding of their patients' needs, values,
preferences, goals, and concerns. System-level barrierslead to
missed opportunities to individualize care and act upon PCD
that might have a substantial impact on patient outcomes and
the experience of care[14].

Previous research has demonstrated that patients reveal more
sensitive information via health information technology than
during patient visits [15]. Studies show that unvoiced concerns
and goals for care disproportionately relate to the patients
experience of illness[16,17], patients’ expectations of treatment
[18], or psychosocial concerns [17,19-21]. These contextual
errors (ie, disregard of PCD in care planning) [14] are more
costly to the health care system than biomedica errors (ie,
guideline-discordant care) [11]. Conversely, when providers
incorporate PCD into the care context, patients’ engagement in
their self-management and adherence to the agreed-upon care
plan increases [22]. Furthermore, when the health care team
collectsand incorporates PCD during avisit, it facilitates rapport
building and aligns patient and provider goals [5].

Strategiesto Mitigate Disparities

Research indicates that there are ethnic and racia differences
in the adoption of consumer informaticstools[23-26]. In astudy
of anational sample of US adults, ethnic and racial minorities
were less likely to be invited to use a patient portal than ethnic
and racial majority populations [27]. Furthermore, individuals
who did not use a patient portal were more likely to be
unemployed, receive Medicaid insurance, have less than a
college-level education, did not have a regular health care
provider, weremale, and aged 65 yearsor above[26]. As patient
portal usage has been shown to be associated with improved
quality measures and is thought to contribute positively to
patient safety, digital tools should be assessed for their capability
to be adopted by awide range of the population and to narrow,
rather than grow, the gaps in care across groups [28].

Given that disparities exist in the adoption and use of consumer
informaticstools[27,29,30], researchers must evaluate waysto
reach vulnerable populations when testing new consumer
information technologies. Current trends suggest that internet
access is no longer the main cause of the digital divide [31].
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Instead, some patientslack theknowledge, skills, and confidence
in using technology [32]. Providers may be key to reduce
differencesin consumer technology use by inviting all patients
to use the new technology, discussing privacy and security
concernsand providing resourcestailored to alow health literacy
level, on use [26]. Additional strategies to reach the most
vulnerable individuals and across racia groups include
developers employing patient-centered design strategies such
as a simple, clean, and aesthetically appealing interface [33];
incorporating patient education on how to use the technology
[34]; and promoting the new technology in various ways [35].
Conceivably, introducing a new consumer informatics
technology designed to improve patient activation and
communication may not achieve the desired rates of adoption,
unless health care team members actively promote and assist
in the use of the technology [8,25,35,36].

Study Objectives

In this randomized controlled trial, we aim to evaluate the
influence of PCD, collected using a consumer informaticstool,
for previsit planning and routine clinical visit discussions with
the health care team. The goal is to compare postvisit
patient-provider communication and changes in patient
activation among patient users and nonusers of the PCD tool,
accounting for differences between non-Hispanic White and
Black participants (hereafter White and Black). We will measure
these constructs using 2 validated measures, the Communication
Assessment Tool (CAT) [37] and the Patient Activation Measure
(PAM) [38]. Furthermore, we will evaluate the impact by race
by determining whether PCD could help mitigate any baseline
differences in patient activation and postvisit patient-provider
communication between White and Black patients.

We hypothesize that inviting patients directly to submit this
information may help with several factors, including activation
(patient ready to manage their hedth and care) and
communication (helps prepare perspective and helps the
clinician identify salient points).

Figure 1. Randomized controlled trial study design.
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The primary aims of this trial are to (1) assess the effects of
using PCD on patient-provider communication (primary
outcome) and patient activation (secondary outcome) and
examine whether the effects are different for Black and White
patients, accounting for age, gender, and other patient factors
and (2) evaluate whether baseline measures of patient-provider
communication and patient activation modify the effectiveness
of PCD in improving either outcomes, accounting for age,
gender, and other patient factors.

We have 2 outcomes of interest: (1) patient-provider
communication measured using the CAT [37] and (2) patient
activation measured using the PAM [38].

Methods

Study Design

This trial will assess the impact of incorporating PCD on
patient-provider communication and patient activation of Black
and White participants. The trial is registered at
Clinical Trials.gov (NCT03766841). The health network’s ethics
review board approved this trial (registered project
PRO00031177). The study protocol adheres to the Standard
Protocol Items: Recommendations for Interventional Trials
(SPIRIT) 2013 [39] checklist (Multimedia Appendix 1).

Using an experimental study design, we will recruit a
prospective cohort of eligible Black and White patients from
primary care clinic sites randomized to intervention (invitation
to use the PCD tool with facilitated enrollment) or usual care
(invitation to use the PCD tool only) and administer
questionnaires at baseline and after their primary carevisit. The
guestionnaires assess the perceptions of visit communication
and patient activation. The survey results will be adjusted for
previsit measures of communication as the CAT [37] is only
validated as a postvisit measure of patient-provider
communication. Figure 1 presents the randomized controlled
trial study design.
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Sample Size Deter mination and Randomization

An a priori power analysis was performed to estimate the
required sample size using G*Power 3 [40,41] based on the
study’s primary outcome, the CAT [37]. These were conducted
for the more straightforward two-sample t test procedure, as
thisis known to yield a conservative assessment of power. For
atwo-sided test at a=.05, atotal sample size of 200 resultsin
80% power for a standardized effect size of 0.4 and 94% power
for an effect size of 0.5. Increasing the sample sizeto 250 raises
the power to 88% and 98%, respectively. A sample size of 250
provides 79% power to detect astandardized effect size of 0.35.
To account for up to 20% potential dropout over time, we aim
to enroll 300 participants (targeting 150 Black and 150 White
participants). Once participants provide consent, REDCap
(Research Electronic Data Capture) [40] will randomize them
into 1 of 2 experimental arms. (1) PCD toal (ie, facilitated
enrollment for PCD tool intervention) or (2) usua care(ie, email
invitation only for PCD tool). We will use stratified random
sampling to ensure equal representation of Black and White
participants in each arm. Stratified randomization prevents an
imbalance of racial representation between arms.

Randomization of Study Participants

Allocation Process

An adlocation table was created using R to develop a block
randomization scheme to balance arms and stratification by
race. The block randomization scheme was then incorporated
into the REDCap [40] system. Randomization is stratified by
race in a 1:1 ratio, ensuring that we oversample Black
participants based on population demographics. Blinding does
not occur for either the participant or the study team. Participants
are invited to join a communication study but are not told
whether the study will focus on their use of the PCD tool.

Study Population

A total of 300 adults (=18 years) with established primary care
providers (ie, at least one visit in the previous 12 months with
the same provider) from 2 academic and community-based
primary care clinics of the Medical College of Wisconsin in
Milwaukee, Wisconsin, United States, will be recruited for the
study.

Inclusion Criteria

Eligible participants areindividuals (1) aged 18 years or above,
(2) who self-identify as non-Hispanic White or Black, (3) who
speak and understand English, (4) who are willing and able to
give informed consent, and (5) who at the time of the study
enrollment period have an upcoming visit (1-4 weeks away),
(6) whose appointment at one of the academic medical center’'s
primary care clinics, and (7) whose appointment is with an
established provider (at least one previous appointment with
the same provider within the last 12 months).

Recruitment

We will use consecutive convenience sampling to select every
person who meets the inclusion criteria based on weekly EHR
datareports. This sampling procedure minimizes selection bias
(ie, volunteerism) [42]. Using theinstitution’slocal informatics
tools [43], we estimated the number of unique patients seen at
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the eligible clinics in 2016 to be 5200 Black and 13,750
non-Hispanic White patients. Restricting to unique patientswith
apreventive service encounter in 2016 (a conservative estimate
as it excludes patients for whom a preventive exam was not
billed, which includes most Medicare patients), there remain
over 980 Black and 3725 non-Hispanic White patientswho are
eligible to participate.

Wewill contact the participants through amailed | etter or email.
The invitation to participate describes the study as “a study to
better understand and improve patients' experiences of care and
communication with their doctors.” Research staff will contact
eligible participants by phone up to three times to answer
guestions, encourage participation, and facilitate the completion
of the baseline survey. Recruitment will continue until wereach
our target sample size of 300. We will collect the survey data
using the REDCap system [44] hosted at the academic medical
center.

I nformed Consent

The informational letter participants receive as part of the
informed consent process can be found in Multimedia A ppendix
2.

I ntervention

EHR-integrated PCD Tool

The Froedtert and Medical College of Wisconsin health network
partnered with a digital health company, PatientWisdom Inc,
to devel op adigital web-based platform to engage with patients
ahead of visits. After creating an account on the platform, each
participant would be able to provide information about
themselvesand their situations (ie, PCD) aswell astheir agenda
for the next visit through a mobile and web interface.

The PCD tool is a web-based application running on a Health
Insurance Portability and Accountability Act—compliant
platform. It has a responsive design that allows for ease of use
across a range of devices, from desktops to tablets and
smartphones. Thetool was codevel oped by the health network,
its patients, its clinicians, and an PatientWisdom, Inc. The
consumer informatics tool draws upon deep experience and
evidence in patient communication [37,45]. The tool invites
patientsto share stories about themsel ves, their health, and their
care. For example, in the My Salf Sory section, patients share
what they want their health care team to know about them as
individuals, what brings them joy, and about the pressures in
their life such as social and personal determinants of health.
This section also includes the patient’s health-related priorities
and goals and the barriers they experience in achieving them.
In addition, in the My Health Story section, patients share
guestions or concerns they want to discuss with the care team,
rate their health and provide reasons for the rating, and provide
a perspective on how identified health issues affect their lives.

Furthermore, patients identify their preferences toward shared
decision making and identify people who support them with
health care decisions. Patients can access the application directly
through aweb address or through adrop-down menu embedded
in the patient portal that provides a single sign-on experience
for the patient. Thelatter process makes adirect linkage between
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the patient and the patient in the EHR. If the patient does not
use the patient portal, a statistical matching algorithm links the
accounts between the PCD tool and the EHR. After the linkage
occurs, clinicians can click on an activity tab within the EHR
to view aone-screen summary of the patient’s responses. From
preliminary data, average engagement with the tool by patient
PCD tool usersis approximately 7 min per encounter.

EHR Integration

The EHR-integrated PCD tool synthesizes information from
the My Self and My Health stories to create an at-a-glance
one-screen view (Figure 2; PCD tool one-screen summary) of
the patient, their context, and what is relevant to them. The

Figure 2. Patient contextua datatool one-screen summary.
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one-screen summary includes content to facilitate a personal
connection and to efficiently grasp goals of care, agendaitems,
barriers, SDH, styles, and preferences. The 1-page summary
highlights elements that the patient recently updated. From
preliminary data, cliniciansview the summary for approximately
1 min.

As the devel opers designed the tool to be asynchronous, they
established an alert process to flag text and notify clinicians of
critical patient data (eg, thoughts of suicide, domestic violence,
or distressing symptoms) to guarantee timely interventions[5].
Thereare plansto transition the alert processto natural language
processing once enough PCD are gathered for deep learning.
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Manage diabetes with diet/exercise - no meds
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| have one -- My healthcare team has a copy

English  English

PCD Tool Arm

After completion of the previsit survey, all participants in the
intervention group will receive an email with alink to the PCD
tool for participants to complete their profile. Participants are
given the option to complete their PCD profile independently
or with assistance from one of the research staff. Providing the
participant with options to complete their PCD profile ensures
that the participant has access to the internet and a device.
Facilitating the enrollment process may also overcome the
current rates of adoption and use of the tool (4.7% in 2018) by
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being responsive to participants' varying degrees of computer
literacy and technical skills.

For participants who do not have an email address and decline
to sign up for one, a paper survey will be used to collect the
PCD and share them with the health care team at the time of
the appointment. Although completion of a paper form loses
some of the elements of the trial (PCD not integrated into the
EHR), it decreases the chances of adding bias in the study as
Blacks are less likely than Whites to have an email account
[32,46].
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Enrollment Processfor PCD Tool Facilitation

Thefacilitation enrollment processincludes adescription of the
PCD toal, followed by the study team member either assisting
the participant in registering a PCD tool account using the link
to the PCD tool site sent by email or describing how to register
aPCD tool account through the patient’s portal. Next, the study
team member will review the types of stories to share, in the
domains of (1) information about me, (2) issues related to my
care, (3) my upcoming visit agenda, and (4) barriersto care, to
highlight all of them as important pieces of data. In addition,
the study team member will share how to upload a picture to
the profile. After completing the instructions, the study team
member will share that the completed profile would then be
available to the care team. The participant can then view how
their profile would appear in their EHR via the one-screen
summary.

The research team member will document the type of PCD tool
facilitation (ie, email link only, over the telephone, or in person)
for each participant and take field notes of each facilitation
experience. Approximately 1 week before the primary carevisit,
the research staff will recontact the participant either by
telephone or email up to three times. The research staff will
thank the participant for being part of the study and inquire if
they have questions regarding compl eting or updating their PCD
tool profile. Research staff will also remind the participant to
complete the profile, if it is not yet finished.

Usual Care Arm

Participants randomized to the usual care arm will complete
their previsit survey, scheduled primary carevisit, and postvisit
survey. The only information regarding the PCD tool they
receive before their visit is the email sent automatically by the
EHR system to al patients at the academic medical center to
create or update their PCD account 1 week before their
appointment. For participants who did not have a previsit survey
completed at |east five days ahead of the appointment, a study
team member will give a cal to remind the participant to
complete the survey as soon as possible. For participants who
indicate a preference to complete the previsit survey over the
telephone or in person, the study team member will read the
survey items verbatim and compl ete the survey in REDCap.

For both arms, after the scheduled primary care clinic visit
occurs, participants will receive up to 3 email reminders to
complete the postvisit survey. A study team member will give
acall to remind the participant to complete the postvisit survey
if it is not completed after the third email reminder. For
participants who indicate a preference to complete the postvisit
survey over the telephone or in person, the study team member
will read the survey items verbatim and complete the survey in
REDCap.

Data Collection

We will use self-reported surveys to assess the differences in
patient-provider communication and patient activation between
the PCD tool and usual carearms and by race (Black and White).
The primary outcome measure is patient-provider
communication assessed using the CAT [37] after thevisit. The
15-item measure is unidimensional and has high internal
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consistency (Cronbach 0=.96), with readability at or below an
eighth-grade level [37]. The psychometric properties of CAT
were tested in a diverse sample. The testing revealed that the
instrument has content and construct validity and reliably [37]
measures patients perceptions of physicians interpersonal
communication skills. We will examine individual items and
the proportion of itemswith top ratings. The CAT was designed
to be administered directly following a visit and is not yet
validated in aretrospective context. Therefore, we will use the
Clinician and Group Consumer Assessment of Healthcare
Providers and Systems (CG-CAHPS) survey [47,48]
communication composite questions validated for patients
perceptions of communication with their provider within the
past 12 months as the baseline communication measure. The
outcome will bethe CAT adjusted for the baseline CG-CAHPS
score.

We will use the 13-item PAM [38] to assess changes in the
secondary outcome and patient activation, examining the change
in pre- and postvisit assessments. Conducted with a nationally
representative sample, psychometric testing revealed that the
13-item PAM questionnaire yielded a strong Rasch person
reliability score between .85 (real) and .87 (model), and the
Cronbach a value was acceptable at .87 [38].

We will collect the following independent variables in the
previsit survey: CG-CAHPS communication composite [47],
Patient-Reported Outcomes Measurement Information System
(PROMIS) Global Health [49], health literacy [50], technology
use or technology acceptance [51], and sociodemographic
characteristics. We will measure previsit patient-provider
communication using the communication composite of the
CG-CAHPS survey [48]. The CG-CAHPS communication
composite hashigh internal consistency (Cronbach a=.89) [47],
which was determined using anationally representative sample
of over 21,000 patients from 450 US practice sites. We will
assess participants' perceptions of their global health using the
PROMIS 10-item Global Health Short Form, which includes
scores on global physical health and global mental health. The
PROMI S 10-item Global Health Short Form scales had internal
consistency reliability coefficients of 0.81 for global physical
health and 0.86 for global mental health in a large national
survey [49]. Technology use or technology acceptance will be
collected using the Health Information National Trends Survey
5, Cycle 1 [51]. Participants will report health literacy using a
validated one-item tool [50]. Sociodemographic characteristics
and other hypothesized predictors of the outcome measures
include income, age, sex, gender identity, health insurance
status, educational attainment, number and type of chronic
conditions, and length of relationship with primary care provider
(in months or years).

We will monitor the use of the PCD tool in 3 ways. First, we
will assess whether those in the PCD tool arm completed their
profile before their appointment. Second, for participantsin the
usua care arm, we will determineif they created a profile after
they entered the study, as al patients in the academic medical
center have access to the PCD tool. Third, we will assess
whether any of the care team membersreviewed the participant’s
PCD tool profile within one day before the appointment and on
the day of the appointment. Figure 3 displays the Randomized
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Controlled Trial Standard Protocol Items: Recommendations
for Interventional Trials (SPIRIT) [39] including an overview

Holt et al

of study time points, intervention, and assessments of the
randomized controlled trial.

Figure 3. Randomized controlled trial Standard Protocol Items. Recommendations for Interventional Trials (SPIRIT).
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Data Management

Theresearch team will use REDCap for datamanagement [44].
This system is a secure, web-based application designed by
Vanderbilt University to support data collection for research.
It provides data validation, audit trails, and automated export
procedures to a variety of statistical packages. As necessary,
branching logic and calculated fields will be created in the
system to support data entry.

Data Monitoring

The data monitoring committee comprises the study team, the
PCD tool’s implementation manager, and the Department of
Medicine Safety Committee (DMSC). This pragmatic trial is
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of low risk, but several monitoring processes are in place to
protect the participants. The participants are provided with the
study team’s phone number and email address. Participants also
have contact phone numbers of members of the ethics review
board and can notify the principal investigator (Pl) of any harm,
which will be reported to the local institution. If a participant
shares concerning data (eg, thoughts or actions of self-harm,
domestic violence) in their PCD tool profile, the provider is
alerted and contact with the participant is initiated. The study
team will not conduct interim analyses because of the low-risk
nature of the trial. There is an independent process for the
DMSC to review all PCD tool datafor quality in each quarter.
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Ethical Considerations

The academic health network’s ethics review board approved
the study before enrollment. The study Pl will report changes
to the protocol to Clinical Trials.gov, local ethics review board,
and all study team members. All study personnel have completed
training on the protection of human subjects in research. Data
will be stored on a secure server with physical, technical, and
administrative access controls using the academic health
system—approved REDCap software. Remote accessisavailable
over a secure network via encrypted connections to
password-authorized users. The media will be kept in locked
file cabinetsin locked offices. Files with participant identifiers
will be stripped of identifiers as soon as they are no longer
needed. The study staff have no conflicts of interest. A
subsidiary of the affiliated health system has an investment in
the company that owns the PCD tool. However, the study staff
are not directly employed by the health system nor have any
financial ties to the company. There are no provisions for
ancillary or postcare of the trial because of the nature of use of
the PCD tool, whichiscurrently availableto the health system’s
patients.

Analysis

The trial will evaluate the differences between the arms for
change in PAM scores [38] and the CAT score (a postvisit
measure) [37], adjusting for the CG-CAHPS score (a previsit
measure). The research team will also assessdifferencesin pre-
and postvisit patient activation and postvisit patient-provider
communication by race. Our primary analysis is an
intention-to-treat (ITT) analysis, where every randomized
participant isanalyzed in the group to which they were randomly
assigned [52,53]. Chi-sguare tests for categorical variables and
independent samplet testsfor continuous variableswill be used
to examine the differences between the groups at baseline and
postvisit. Descriptive statistics (means and standard deviations)
will be conducted for the following variables: age, CG-CAHPS
communication composite score [47], and PROMIS 10-item
Global Health Short Form [49]. Frequencies will be calculated
for sex, gender identity, education, marital status, employment
status, income, health insurance coverage and type, difficulty
paying hills, health literacy, internet use, internet access, internet
access location, and internet access device. Wewill also extract
data from each participant’s EHR to calculate their Charlson
Comorbidity Index [54] as a measure of morbidity. Previsit
assessment of communication using CG-CAHPS [47] as a
control variable and postvisit assessment of communication
using the CAT [37] will be tested within and between groups
using linear regression, controlling for covariates. A linear
regression model will be used to determine the factors that
predict changesin patient-provider communication and patient
activation, controlling for covariates.

However, we expect that there will be some crossover and
noncompliance between arms. For example, some individuals
randomized to the PCD tool arm may not complete a profile,
and some individual s not randomized to enroll in the PCD tool
may create a profile. To overcome this limitation, we will
conduct additional analyses that account for noncompliance
and estimate the effect of the treatment-on-the-treated (TOT)
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instead of the ITT [55,56]. TOT is sometimesreferred to asthe
local average treatment effect or as a per-protocol anaysis. We
will identify this using a two-stage least squares regression
[57,58]. Thefirst stage of the model estimateswhether aperson
used the PCD tool during the follow-up period.

The second stage will identify the causal impact of using the
PCD tool on outcomes (patient activation and patient-provider
communication). To do this, we will model the predicted use
of the PCD tool from stage 1 in the stage 2 model and use the
results of this coefficient to interpret how the PCD tool impacts
patient activation and patient-provider communication.

A missing value analysiswill be conducted on thefinal data set
to determine whether data were missing completely at random,
missing at random, or missing not at random [59,60]. To reduce
the likelihood of missing data biasing our results, we will use
multipleimputation by chained equationsto fill in missing data
stratified by race [59]. The imputation algorithm will include
participant demographics and clinical characteristics. Multiple
imputation has been increasingly applied to clinical research to
address the common problem of incomplete data sets [60].

For all aims, statistical analysis will be completed using SAS
[61] procedures GLM and MIXED to assess and account for
possible provider and center heterogeneity. A P value of <.05
is considered statistically significant.

Dissemination

We intend to write and publish 2 manuscripts (corresponding
to each outcome, the CAT and the PAM), adhering to the
International Committee of Medical Journal Editors [62]
authorship recommendations. In addition, wewill communicate
the study results to the academic health system leadership,

primary care clinics, developer of the tool, and the medical
community.

Trial Status

The study on the impact of PCD on patient-provider
communication and patient activation began recruitment on
April 1, 2019. Thetrial ended recruitment on October 18, 2019.

Results

The trial was funded in November 2017 and received local
ethics review approval in February 2019. The study began
recruitment in April 2019 and enrollment concluded in October
2019 with 301 participants. Analysis was completed in May
2020, and trial results are expected to be published in winter
2020.

Discussion

Role of Consumer Informatics

There isincreasing attention on the role of health information
technology and digital health tools to enable patients to
collaborate with providers by sharing and acting upon PCD
[12,63-70]. Adoption of consumer-facing informaticstools may
overcome the barriers of current EHRs by directly engaging
patientsto share PCD. Moreover, with the advent of application
programming interfaces and the increasing level of
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interoperability of EHR systems, these consumer applications
can integrate PCD information into current EHR systems to
make the data available for use by clinicians and health care
teams [1,71]. In particular, consumer informatics tools that
gather and share PCD are hypothesized to improve
communication [21] and health outcomes [72,73]. Effectively,
these toolswould support the EHR in providing amore holistic
understanding of the patient.

In an earlier study [8], digitally engaged patients reported that
the completion of their profilesin a consumer informatics tool
(ie PatientWisdom, Inc.) promoted reflection of their health
goals, chalenges, and priorities. The reflection led to actions
toward goal attainment and targeted conversations with their
health care team about issues important to them [8]. Research
further supports that individuals who have robust digital
engagement using consumer informatics tools have higher
participation in treatment follow-up and self-care[74,75]. When
care goalswere aligned, racial and ethnic minority populations
experienced improvements in patient-provider communication
and decision quality outcomes similar to racia and ethnic
majority populations [25,76]. Therefore, it is critica to
understand whether interventions that elicit and share patients
social risksand care preferences with the health care team serve
as a mechanism to improve individualized care and lessen the
gap in health outcomes.

Summary, Strengths, Limitations, Contingency
Strategies, and Alternative Designs

Theclinical trial will provide crucial empirical evidence onthe
effectsof aconsumer informaticstool that dicits and aggregates
PCD for use in the clinica exchange of patient-provider
communication and patient activation across populations. The
study will occur withinthemost racially segregated metropolitan
areain the United States, where racial disparitiesin health and
health care represent asignificant public health concern [77-80].
The study sample may not reflect the popul ation or the complex
contextual issues associated with the area.

We acknowledge the following limitations and significant threats
to the study and present contingency strategies. This research
study will occur within 1 academic medical center, which may
limit the generalizability of the results. To mitigate this
limitation, we will recruit participants from various academic
and community primary care clinics with different staff,
providers, milieu, and the composition of patients who receive
care. The participantsin this study will be Black and White and
limited to individuals who can speak English. This inclusion
criterion excludes other diverse populations. This limitation is
because of the population of patients who are served at the
academic medical center. To reach equal racial representation
of participants, wewill oversample Black primary care patients.
Recruitment difficultiesfor participation may occur. We employ
several recommended strategies to recruit Black populations
into this trial but lack other strategies such as community
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involvement and informational sessions[81]. Furthermore, the
study may be threatened by volunteer bias, where the
participants’ characteristics or outcomes differ from those of
nonparticipants [41]. An efficacious strategy to improve
participant recruitment and retention is to compensate
individualsfor their time[41]. Participantswill receive amodest
financial incentive for participation in thisresearch project. The
incentiveis US $25 for each survey completed. The study team
has also alocated substantial time and resourcesfor personalized
telephonic or in-person contact during recruitment, retention,
and follow-up procedures. Researchers have successfully used
these strategiesto recruit and retain historically disenfranchised
populationsin clinical trials[41].

We also considered the alternative design of an efficiency tria
with its advantages of highinternal validity [53]. Although there
are methodological advantages to this design, the rea-life
variability of clinical practice precludes the strict adherence to
astudy protocol mandated in an efficiency trial. Therefore, we
chose a pragmatic clinical trial with somewhat diminished
internal validity but a high degree of external validity of the
results, which is valued in implementation research [53].

Study Design I nnovations

Health care stakeholders, clinicians, and patients increasingly
call for the evaluation of clinically relevant interventions that
are tested in heterogeneous clinical settings with the inclusion
of diverse study participants [56,82]. In this clinical trial, we
will test an intervention (PCD tool) that is deployed across an
academic health network. We focus on understanding the
differences by use, adjusting for problems with bias and
self-selection of usersfor the PCD tool. The study design intends
to overcome self-selection bias by creating randomization to
treatment using various facilitation processes to improve the
usage of the tool beyond its baseline. In addition to the ITT
analysis, typical in pragmatic trials[55], wewill conduct aTOT
analysis [57,58] to model estimates of whether a participant
used the PCD tool in the follow-up period and then identify the
causal impact of using the PCD tool on outcomes (patient
activation and patient-provider communication). In this study,
the TOT analysis will adjust for participants’ nonadherence to
the group assignment, acommon occurrencein pragmatictrials
[56].

Conclusions

When patients' preferences and life circumstances drive health
care decisions, their quality of involvement in their care
improves [9,83-85]. PCD are essential information that, when
known and incorporated, may promote the development of a
person-centered plan for care[14]. Therefore, interventionsthat
test these relationships must be explored to understand how to
optimize individuals' involvement in self-care. Researchers
must also investigate whether the outcomes differ between Black
and White patients who experience different social, political,
and economic injustices that affect health [86].

http://www.researchprotocols.org/2020/9/e20309/

JMIR Res Protoc 2020 | vol. 9 | iss. 9 [e20309 | p.74
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS Holt et &

Acknowledgments

This project was supported by the Advancing aHealthier Wisconsin endowment at the Medical College of Wisconsin. This study
was also supported by the Health Resources and Services Administration (HRSA) of the US Department of Health and Human
Services (HHS) under grant T32HP10030, Academic Fellowship in Primary Care Research. This information or content and
conclusions in this paper are those of the author and should not be construed as the official position or policy of nor should any
endorsements be inferred by HRSA, HHS, or the US government.

Conflictsof I nterest
None declared.

Multimedia Appendix 1
Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT) Checklist.
[DOCX File, 35 KB - resprot_v9i9e20309_appl.docx ]

Multimedia Appendix 2
Randomized controlled trial informed consent.
[DOCX File, 13 KB - resprot_v9i9e20309_app2.docx ]

References

1.

10.

11.

12.

13.

14.

15.

Dzau VJ, McClelan MB, McGinnis JM, Burke SP, Coye MJ, Diaz A, et a. Vital directions for health and health care:
priorities from a national academy of medicine initiative. JAm Med Assoc 2017 Apr 11;317(14):1461-1470. [doi:
10.1001/jama.2017.1964] [Medline: 28324029]

Epstein RM, Street RL. The values and value of patient-centered care. Ann Fam Med 2011;9(2):100-103 [FREE Full text]
[doi: 10.1370/afm.1239] [Medline: 21403134]

Ingtitute of Medicine. Crossing the Quality Chasm: A New Health System for the 21st Century. Washington, DC: The
National Academies Press; 2001.

World Health Organization. Social Determinants of Health: The Solid Facts. Denmark, UK: WHO Regiona Office for
Europe; 2003.

Holt M, Cusatis R, Asan O, Williams J, Nukuna S, Flynn KE, et a. Incorporating patient-generated contextual data into
care: clinician perspectives using the consolidated framework for implementation science. Healthc (Amst) 2020
Mar;8(1):100369. [doi: 10.1016/j.hjdsi.2019.100369] [Medline: 31445878]

Institute of Medicine. Primary Care: America's Health in a New Era. Washington, DC: National Academies Press; 1996.
Bisognano M, Schummers D. Flipping healthcare: an essay by Maureen Bisognano and Dan Schummers. Br Med J 2014
Oct 3;349:95852. [doi: 10.1136/bmj.g5852] [Medline: 25280777]

Cusatis R, Holt IM, Williams J, Nukuna S, Asan O, Flynn KE, et a. The impact of patient-generated contextual dataon
communicationin clinical practice: aqualitative assessment of patient and clinician perspectives. Patient Educ Couns 2020
Apr;103(4):734-740. [doi: 10.1016/j.pec.2019.10.020] [Medline: 31744702]

Greene J, Hibbard JH. Why does patient activation matter? An examination of the relationships between patient activation
and health-related outcomes. JGen Intern Med 2012 May; 27(5):520-526 [ FREE Full text] [doi: 10.1007/s11606-011-1931-2]
[Medline: 22127797]

Greene J, Hibbard JH, Sacks R, Overton V, Parrotta CD. When patient activation levels change, health outcomes and costs
change, too. Health Aff (Millwood) 2015 Mar;34(3):431-437. [doi: 10.1377/hlthaff.2014.0452] [Medline: 25732493]
Schwartz A, Weiner SJ, Weaver F, Yudkowsky R, Sharma G, Binns-Calvey A, et a. Uncharted territory: measuring costs
of diagnostic errors outside the medical record. BMJQual Saf 2012 Nov;21(11):918-924. [doi: 10.1136/bmjgs-2012-000832]
[Medline: 22773889]

Estiri H, Patel C, Murphy S. Informatics can help providers incorporate context into care. JAMIA Open 2018 Jul;1(1):3-6
[FREE Full text] [doi: 10.1093/jamiaopen/ooy025] [Medline: 31984312]

OspinaNS, Phillips KA, Rodriguez-Gutierrez R, Castaneda-Guarderas A, Gionfriddo MR, Branda ME, et al. Eliciting the
patient's agenda- secondary analysis of recorded clinical encounters. J Gen Intern Med 2019 Jan;34(1):36-40 [FREE Full
text] [doi: 10.1007/s11606-018-4540-5] [Medline: 29968051]

Weiner SJ, Schwartz A. Contextual errorsin medical decision making: overlooked and understudied. Acad Med 2016
May;91(5):657-662. [doi: 10.1097/ACM.0000000000001017] [Medline: 26630603]

Ahmad F, Lou W, Shakya, Ginsburg L, Ng PT, Rashid M, et al. Preconsult interactive computer-assi sted client assessment
survey for common mental disorders in a community health centre: a randomized controlled trial. CMAJ Open
2017;5(1):E190-E197 [FREE Full text] [doi: 10.9778/cmaj0.20160118] [Medline: 28401134]

http://www.researchprotocol s.org/2020/9/e20309/ JMIR Res Protoc 2020 | vol. 9 | iss. 9 [e20309 | p.75

(page number not for citation purposes)


resprot_v9i9e20309_app1.docx
resprot_v9i9e20309_app1.docx
resprot_v9i9e20309_app2.docx
resprot_v9i9e20309_app2.docx
http://dx.doi.org/10.1001/jama.2017.1964
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28324029&dopt=Abstract
http://www.annfammed.org/cgi/pmidlookup?view=long&pmid=21403134
http://dx.doi.org/10.1370/afm.1239
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21403134&dopt=Abstract
http://dx.doi.org/10.1016/j.hjdsi.2019.100369
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31445878&dopt=Abstract
http://dx.doi.org/10.1136/bmj.g5852
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25280777&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2019.10.020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31744702&dopt=Abstract
http://europepmc.org/abstract/MED/22127797
http://dx.doi.org/10.1007/s11606-011-1931-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22127797&dopt=Abstract
http://dx.doi.org/10.1377/hlthaff.2014.0452
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25732493&dopt=Abstract
http://dx.doi.org/10.1136/bmjqs-2012-000832
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22773889&dopt=Abstract
http://europepmc.org/abstract/MED/31984312
http://dx.doi.org/10.1093/jamiaopen/ooy025
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31984312&dopt=Abstract
http://europepmc.org/abstract/MED/29968051
http://europepmc.org/abstract/MED/29968051
http://dx.doi.org/10.1007/s11606-018-4540-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29968051&dopt=Abstract
http://dx.doi.org/10.1097/ACM.0000000000001017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26630603&dopt=Abstract
http://cmajopen.ca/cgi/pmidlookup?view=long&pmid=28401134
http://dx.doi.org/10.9778/cmajo.20160118
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28401134&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Holt et &

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

Lin C, Albertson GA, Schilling LM, Cyran EM, Anderson SN, Ware L, et al. I's patients' perception of time spent with the
physician a determinant of ambulatory patient satisfaction? Arch Intern Med 2001 Jun 11;161(11):1437-1442. [doi:
10.100V/archinte.161.11.1437] [Medline: 11386893]

Barry C, Bradley C, Britten N, Stevenson F, Barber N. Patients unvoiced agendasin general practice consultations:
qualitative study. Br Med J2000 May 6;320(7244):1246-1250 [FREE Full text] [doi: 10.1136/bmj.320.7244.1246] [Medline:
10797036]

Peltenburg M, Fischer JE, Bahrs O, van Dulmen S, van den Brink-Muinen A. The unexpected in primary care: amulticenter
study on the emergence of unvoiced patient agenda. Ann Fam Med 2004;2(6):534-540 [FREE Full text] [doi:
10.1370/afm.241] [Medline: 15576537]

Dyson GJ, Thompson K, Palmer S, Thomas DM, Schofield P. The relationship between unmet needs and distress amongst
young people with cancer. Support Care Cancer 2012 Jan;20(1):75-85. [doi: 10.1007/s00520-010-1059-7] [Medline:
21311915]

Phillips CR, Haase JE. A connectedness primer for healthcare providers: adolescents/young adult cancer survivors
perspectives on behaviorsthat foster connectedness during cancer treatment and the resulting positive outcomes. J Adolesc
Young Adult Oncol 2018 Apr;7(2):174-180 [FREE Full text] [doi: 10.1089/jayao.2017.0056] [Medline: 29206555]
Wittink MN, Walsh P, Yilmaz S, Mendoza M, Street RL, Chapman BP, et al. Patient priorities and the doorknob phenomenon
in primary care: can technology improve disclosure of patient stressors? Patient Educ Couns 2018 Feb;101(2):214-220
[FREE Full text] [doi: 10.1016/].pec.2017.08.004] [Medline: 28844522]

Greene J, Hibbard JH, Alvarez C, Overton V. Supporting patient behavior change: approachesused by primary care clinicians
whose patients have an increase in activation levels. Ann Fam Med 2016 Mar;14(2):148-154 [FREE Full text] [doi:
10.1370/afm.1904] [Medline: 26951590]

Goel MS, Brown TL, Williams A, Hasnain-Wynia R, Thompson JA, Baker DW. Disparitiesin enrollment and use of an
electronic patient portal. JGen Intern Med 2011 Oct;26(10):1112-1116 [FREE Full text] [doi: 10.1007/s11606-011-1728-3]
[Medline: 21538166]

Smith SG, O'Conor R, Aitken W, Curtis LM, Wolf MS, Goel MS. Disparitiesin registration and use of an online patient
portal among older adults: findings from the LitCog cohort. JAm Med Inform Assoc 2015 Jul;22(4):888-895 [FREE Full
text] [doi: 10.1093/jamia/ocv025] [Medline: 25914099]

Yamin CK, Emani S, Williams DH, Lipsitz SR, Karson AS, Wald JS, et a. The digital divide in adoption and use of a
personal health record. Arch Intern Med 2011 Mar 28;171(6):568-574. [doi: 10.1001/archinternmed.2011.34] [Medline:
21444847)

Kontos E, Blake KD, Chou WS, Prestin A. Predictors of eHealth usage: insights on the digital divide from the health
information national trends survey 2012. JMed Internet Res 2014 Jul 16;16(7):e172 [FREE Full text] [doi: 10.2196/jmir.3117]
[Medline: 25048379]

Anthony DL, Campos-Castillo C, Lim PS. Who isn't using patient portals and why? Evidence and implications from a
national sample of US adults. Health Aff (Millwood) 2018 Dec;37(12):1948-1954. [doi: 10.1377/hithaff.2018.05117]
[Medline: 30633673]

Goel MS, Brown TL, Williams A, Cooper AJ, Hasnain-Wynia R, Baker DW. Patient reported barriersto enrolling in a
patient portal. JAm Med Inform Assoc 2011 Dec;18(Suppl 1):i8-12 [FREE Full text] [doi: 10.1136/amiagjnl-2011-000473]
[Medline: 22071530]

Oest SE, Hightower M, Krasowski MD. Activation and utilization of an electronic health record patient portal at an academic
medical center-impact of patient demographics and geographic location. Acad Pathol 2018;5:2374289518797573 [FREE
Full text] [doi: 10.1177/2374289518797573] [Medline: 30302394]

Walker DM, Hefner JL, Fareed N, Huerta TR, McAlearney AS. Exploring the digital divide: age and race disparitiesin
use of aninpatient portal. Telemed J E Health 2020 May;26(5):603-613. [doi: 10.1089/tmj.2019.0065] [Medline: 31313977]
Tarver WL, Menser T, Hesse BW, Johnson TJ, Beckjord E, Ford EW, et al. Growth dynamics of patient-provider internet
communication: trend analysis using the health information national trends survey (2003 to 2013). JMed Internet Res 2018
Mar 29;20(3):€109 [FREE Full text] [doi: 10.2196/jmir.7851] [Medline: 29599107]

Greenberg-Worisek AJ, Kurani S, Finney Rutten LJ, Blake KD, Moser RP, Hesse BW. Tracking healthy people 2020
internet, broadband, and mobile device access goals: an update using data from the health information national trends
survey. JMed Internet Res 2019 Jun 24;21(6):€13300 [FREE Full text] [doi: 10.2196/13300] [Medline: 31237238]
Lazard AJ, Watkins |, Mackert MS, Xie B, Stephens KK, Shalev H. Design simplicity influences patient portal use: the
role of aesthetic evaluations for technology acceptance. JAm Med Inform Assoc 2016 Apr;23(el):e157-e161 [FREE Full
text] [doi: 10.1093/jamia/ocv174] [Medline: 26635314]

Otte-Trojel T, deBont A, Rundall TG, van de Klundert J. What do we know about devel oping patient portals? a systematic
literature review. JAm Med Inform Assoc 2016 Apr;23(el):e162-e168 [FREE Full text] [doi: 10.1093/jamia/ocv114]
[Medline: 26335985]

Lyles CR, Fruchterman J, Youdelman M, Schillinger D. Legal, practical, and ethical considerations for making online
patient portals accessible for all. Am J Public Health 2017 Oct;107(10):1608-1611. [doi: 10.2105/AJPH.2017.303933]
[Medline: 28817324]

http://www.researchprotocol s.org/2020/9/e20309/ JMIR Res Protoc 2020 | vol. 9 | iss. 9 [e20309 | p.76

(page number not for citation purposes)


http://dx.doi.org/10.1001/archinte.161.11.1437
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11386893&dopt=Abstract
http://europepmc.org/abstract/MED/10797036
http://dx.doi.org/10.1136/bmj.320.7244.1246
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10797036&dopt=Abstract
http://www.annfammed.org/cgi/pmidlookup?view=long&pmid=15576537
http://dx.doi.org/10.1370/afm.241
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15576537&dopt=Abstract
http://dx.doi.org/10.1007/s00520-010-1059-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21311915&dopt=Abstract
http://europepmc.org/abstract/MED/29206555
http://dx.doi.org/10.1089/jayao.2017.0056
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29206555&dopt=Abstract
http://europepmc.org/abstract/MED/28844522
http://dx.doi.org/10.1016/j.pec.2017.08.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28844522&dopt=Abstract
http://www.annfammed.org/cgi/pmidlookup?view=long&pmid=26951590
http://dx.doi.org/10.1370/afm.1904
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26951590&dopt=Abstract
http://europepmc.org/abstract/MED/21538166
http://dx.doi.org/10.1007/s11606-011-1728-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21538166&dopt=Abstract
http://europepmc.org/abstract/MED/25914099
http://europepmc.org/abstract/MED/25914099
http://dx.doi.org/10.1093/jamia/ocv025
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25914099&dopt=Abstract
http://dx.doi.org/10.1001/archinternmed.2011.34
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21444847&dopt=Abstract
https://www.jmir.org/2014/7/e172/
http://dx.doi.org/10.2196/jmir.3117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25048379&dopt=Abstract
http://dx.doi.org/10.1377/hlthaff.2018.05117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30633673&dopt=Abstract
http://europepmc.org/abstract/MED/22071530
http://dx.doi.org/10.1136/amiajnl-2011-000473
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22071530&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/2374289518797573?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
https://journals.sagepub.com/doi/10.1177/2374289518797573?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.1177/2374289518797573
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30302394&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2019.0065
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31313977&dopt=Abstract
https://www.jmir.org/2018/3/e109/
http://dx.doi.org/10.2196/jmir.7851
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29599107&dopt=Abstract
https://www.jmir.org/2019/6/e13300/
http://dx.doi.org/10.2196/13300
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31237238&dopt=Abstract
http://europepmc.org/abstract/MED/26635314
http://europepmc.org/abstract/MED/26635314
http://dx.doi.org/10.1093/jamia/ocv174
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26635314&dopt=Abstract
http://europepmc.org/abstract/MED/26335985
http://dx.doi.org/10.1093/jamia/ocv114
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26335985&dopt=Abstract
http://dx.doi.org/10.2105/AJPH.2017.303933
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28817324&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Holt et &

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

50.

51.

52.

53.

55.

56.

57.

58.

59.

Chang E, Blondon K, Lyles CR, Jordan L, Ralston JD. Racial/ethnic variation in devices used to access patient portals. Am
JManag Care 2018 Jan 1;24(1):el-e8 [FREE Full text] [Medline: 29350513]

Makoul G, Krupat E, Chang C. Measuring patient views of physician communication skills: development and testing of
the communication assessment tool. Patient Educ Couns 2007 Aug;67(3):333-342. [doi: 10.1016/j.pec.2007.05.005]
[Medline: 17574367]

Hibbard JH, Mahoney ER, Stockard J, Tusler M. Development and testing of a short form of the patient activation measure.
Health Serv Res 2005 Dec;40(6 Pt 1):1918-1930 [FREE Full text] [doi: 10.1111/].1475-6773.2005.00438.x] [Medline:
16336556]

Chan A, Tetzlaff IM, Altman DG, LaupacisA, Ggtzsche PC, Krleza-Jeri¢ K, et al. SPIRIT 2013 statement: defining standard
protocol items for clinical trials. Ann Intern Med 2013 Feb 5;158(3):200-207 [FREE Full text] [doi:
10.7326/0003-4819-158-3-201302050-00583] [Medline: 23295957]

Faul F, Erdfelder E, Buchner A, Lang A. Statistical power analyses using G* power 3.1: testsfor correlation and regression
analyses. Behav Res Methods 2009 Nov;41(4):1149-1160. [doi: 10.3758/BRM.41.4.1149] [Medline: 19897823]

Faul F, Erdfelder E, Lang A, Buchner A. G* power 3: aflexible statistical power analysis program for the social, behavioral,
and biomedical sciences. Behav Res Methods 2007 May;39(2):175-191. [doi: 10.3758/bf03193146] [Medline: 17695343]
Jordan S, Watkins A, Storey M, Allen SJ, Brooks CJ, Garaiovall, et al. Volunteer biasin recruitment, retention, and blood
sample donation in a randomised controlled trial involving mothers and their children at six months and two years: a
longitudinal analysis. PLoS One 2013;8(7):e67912 [FREE Full text] [doi: 10.1371/journal.pone.0067912] [Medline:
23874465]

i2b2: Informatics for Integrating Biology & the Bedside. URL : https://www.i2b2.org/ [accessed 2019-05-04]

Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data capture (REDCap)--a
metadata-driven methodology and workflow process for providing transational research informatics support. J Biomed
Inform 2009 Apr;42(2):377-381 [FREE Full text] [doi: 10.1016/}.jbi.2008.08.010] [Medline: 18929686]

Street RL, Makoul G, AroraNK, Epstein RM. How does communication heal ? Pathways linking clinician-patient
communication to health outcomes. Patient Educ Couns 2009 Mar; 74(3):295-301. [doi: 10.1016/j.pec.2008.11.015] [Medline:
19150199]

Anderson M, Perrin A, Jiang J, Kumar M. 10% of Americans Don’'t Usethe Internet. Who Are They? Pew Research Center.
2019. URL: https://www.pewresearch.org/fact-tank/2019/04/22/some-americans-dont-use-the-internet-who-are-they/
[accessed 2019-11-09]

Dyer N, SorraJS, Smith SA, Cleary PD, Hays RD. Psychometric properties of the consumer assessment of healthcare
providers and systems (CAHPS) clinician and group adult visit survey. Med Care 2012 Nov(50 Suppl):S28-S34 [FREE
Full text] [doi: 10.1097/ML R.0b013e31826cbc0d] [Medline: 23064274]

CAHPS Clinician & Group Survey. The Agency for Healthcare Research and Quality. URL : https://www.ahrg.gov/cahps/
surveys-guidance/cg/index.html [accessed 2019-03-23]

HaysRD, Bjorner JB, Revicki DA, Spritzer KL, CellaD. Development of physical and mental health summary scoresfrom
the patient-reported outcomes measurement information system (PROMIS) global items. Qual Life Res 2009
Sep;18(7):873-880 [FREE Full text] [doi: 10.1007/s11136-009-9496-9] [Medline: 19543809]

Chew LD, Griffin M, Partin MR, Noorbaloochi S, Grill JP, Snyder A, et a. Validation of screening questions for limited
health literacy in alarge VA outpatient population. J Gen Intern Med 2008 May;23(5):561-566 [FREE Full text] [doi:
10.1007/s11606-008-0520-5] [Medline: 18335281]

Health Information National Trends Survey 5 (HINTS5): Cycle 1 Methodology Report. Health Information National Trends
Survey: HINTS. 2017. URL: https://hints.cancer.gov/docs/methodologyreports/HINTS5 Cycle 1 Methodology Rpt.pdf
[accessed 2020-09-07]

Gupta SK. Intention-to-treat concept: areview. Perspect Clin Res 2011 Jul;2(3):109-112 [FREE Full text] [doi:
10.4103/2229-3485.83221] [Medline: 21897887]

Singal AG, Higgins PD, Waljee AK. A primer on effectiveness and efficacy trials. Clin Trand Gastroenterol 2014 Jan
2;5:e45 [FREE Full text] [doi: 10.1038/ctg.2013.13] [Medline: 24384867]

Charlson M, Szatrowski TP, Peterson J, Gold J. Validation of a combined comorbidity index. J Clin Epidemiol 1994
Nov;47(11):1245-1251. [doi: 10.1016/0895-4356(94)90129-5] [Medline: 7722560]

Hernan MA, Hernandez-Diaz S. Beyond the intention-to-treat in comparative effectiveness research. Clin Trials 2012
Feb;9(1):48-55 [FREE Full text] [doi: 10.1177/1740774511420743] [Medline: 21948059]

Hernan MA, Robins JM. Per-protocol analyses of pragmatic trials. N Engl J Med 2017 Oct 5;377(14):1391-1398. [doi:
10.1056/NEJMsm1605385] [Medline: 28976864]

Finkelstein A, Taubman S, Wright B, Bernstein M, Gruber J, Newhouse J. The Oregon Health Insurance Experiment:
Evidence from the First Year. National Bureau of Economic Research. 2011. URL: https.//www.nber.org/papers/w17190
[accessed 2020-09-09]

Imbens GW, Angrist JD. Identification and estimation of local average treatment effects. Econometrica 1994
Mar;62(2):467-475 [FREE Full text] [doi: 10.2307/2951620]

Little R, Rubin D. Statistical Analysis with Missing Data. Hoboken, NJ: John Wiley & Sons; 2019.

http://www.researchprotocol s.org/2020/9/e20309/ JMIR Res Protoc 2020 | vol. 9 | iss. 9 [e20309 | p.77

(page number not for citation purposes)


https://www.ajmc.com/pubMed.php?pii=87420
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29350513&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2007.05.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17574367&dopt=Abstract
http://europepmc.org/abstract/MED/16336556
http://dx.doi.org/10.1111/j.1475-6773.2005.00438.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16336556&dopt=Abstract
http://europepmc.org/abstract/MED/23295957
http://dx.doi.org/10.7326/0003-4819-158-3-201302050-00583
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23295957&dopt=Abstract
http://dx.doi.org/10.3758/BRM.41.4.1149
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19897823&dopt=Abstract
http://dx.doi.org/10.3758/bf03193146
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17695343&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0067912
http://dx.doi.org/10.1371/journal.pone.0067912
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23874465&dopt=Abstract
https://www.i2b2.org/
https://linkinghub.elsevier.com/retrieve/pii/S1532-0464(08)00122-6
http://dx.doi.org/10.1016/j.jbi.2008.08.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18929686&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2008.11.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19150199&dopt=Abstract
https://www.pewresearch.org/fact-tank/2019/04/22/some-americans-dont-use-the-internet-who-are-they/
http://europepmc.org/abstract/MED/23064274
http://europepmc.org/abstract/MED/23064274
http://dx.doi.org/10.1097/MLR.0b013e31826cbc0d
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23064274&dopt=Abstract
https://www.ahrq.gov/cahps/surveys-guidance/cg/index.html
https://www.ahrq.gov/cahps/surveys-guidance/cg/index.html
http://europepmc.org/abstract/MED/19543809
http://dx.doi.org/10.1007/s11136-009-9496-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19543809&dopt=Abstract
http://europepmc.org/abstract/MED/18335281
http://dx.doi.org/10.1007/s11606-008-0520-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18335281&dopt=Abstract
https://hints.cancer.gov/docs/methodologyreports/HINTS5_Cycle_1_Methodology_Rpt.pdf
http://www.picronline.org/article.asp?issn=2229-3485;year=2011;volume=2;issue=3;spage=109;epage=112;aulast=Gupta
http://dx.doi.org/10.4103/2229-3485.83221
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21897887&dopt=Abstract
http://europepmc.org/abstract/MED/24384867
http://dx.doi.org/10.1038/ctg.2013.13
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24384867&dopt=Abstract
http://dx.doi.org/10.1016/0895-4356(94)90129-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7722560&dopt=Abstract
http://europepmc.org/abstract/MED/21948059
http://dx.doi.org/10.1177/1740774511420743
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21948059&dopt=Abstract
http://dx.doi.org/10.1056/NEJMsm1605385
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28976864&dopt=Abstract
https://www.nber.org/papers/w17190
http://paperpile.com/b/jPkzaE/jtcgh
http://dx.doi.org/10.2307/2951620
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Holt et &

60.

61.

62.

63.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

Sterne JA, White IR, Carlin JB, Spratt M, Royston P, Kenward MG, et al. Multiple imputation for missing datain
epidemiological and clinical research: potential and pitfalls. Br Med J 2009 Jun 29;338:b2393 [FREE Full text] [doi:
10.1136/bmj.b2393] [Medline: 19564179]

SAS Enterprise Miner. 2019. URL: https://sas.com [accessed 2020-09-07]

Recommendations. International Committee of Medical Journal Editors. 2019. URL: http://www.icmje.org/recommendations/
[accessed 2019-09-22]

Hatef E, Weiner JP, Kharrazi H. A public health perspective on using el ectronic health records to address social determinants
of health: The potential for a national system of local community health recordsin the United States. Int JMed Inform
2019 Apr;124:86-89. [doi: 10.1016/j.ijmedinf.2019.01.012] [Medline: 30784431]

Estabrooks PA, Boyle M, Emmons KM, Glasgow RE, Hesse BW, Kaplan RM, et al. Harmonized patient-reported data
elementsin the electronic health record: supporting meaningful use by primary care action on health behaviors and key
psychosocial factors. JAm Med Inform Assoc 2012;19(4):575-582 [FREE Full text] [doi: 10.1136/amiajnl-2011-000576]
[Medline: 22511015]

Jerant A, Sohler N, FiscellaK, Franks B, Franks P. Tailored interactive multimedia computer programs to reduce health
disparities: opportunities and challenges. Patient Educ Couns 2011 Nov;85(2):323-330 [FREE Full text] [doi:
10.1016/j.pec.2010.11.012] [Medline: 21146950]

Adler NE, Stead WW. Patients in context--EHR capture of social and behavioral determinants of health. N Engl JMed
2015 Feb 19;372(8):698-701. [doi: 10.1056/NEJM p1413945] [Medline: 25693009]

Gold R, Bunce A, Cowburn S, Dambrun K, Dearing M, Middendorf M, et al. Adoption of social determinants of health
EHR tools by community health centers. Ann Fam Med 2018 Sep;16(5):399-407 [FREE Full text] [doi: 10.1370/afm.2275]
[Medline: 30201636]

Casey JA, Pollak J, Glymour MM, Mayeda ER, Hirsch AG, Schwartz BS. Measures of SESfor electronic health record-based
research. Am JPrev Med 2018 Mar;54(3):430-439 [FREE Full text] [doi: 10.1016/j.amepre.2017.10.004] [Medline:
29241724]

Capturing Social and Behavioral Domainsin Electronic Health Records: Phase 1. Washington, DC: National Academies
Press, 2014.

Mafi IN, Gerard M, Chimowitz H, Anselmo M, Delbanco T, Walker J. Patients contributing to their doctors' notes: insights
from expert interviews. Ann Intern Med 2018 Feb 20;168(4):302-305. [doi: 10.7326/M17-0583] [Medline: 29132154]
Dzau VJ, Balatbat CA. Health and societal implications of medical and technological advances. Sci Trans Med 2018 Oct
17;10(463):-. [doi: 10.1126/scitransimed.aau4778] [Medline: 30333239]

Huxley CJ, Atherton H, Watkins JA, Griffiths F. Digital communication between clinician and patient and the impact on
marginalised groups: arealist review in general practice. Br J Gen Pract 2015 Dec;65(641):e813-e821 [FREE Full text]
[doi: 10.3399/bjgp15X687853] [Medline: 26622034]

Voruganti T, Grunfeld E, Makuwaza T, Bender JL. Web-based tools for text-based patient-provider communication in
chronic conditions: scoping review. JMed Internet Res 2017 Oct 27;19(10):e366 [ FREE Full text] [doi: 10.2196/jmir.7987]
[Medline: 29079552]

Pradhan AM, Park L, Shaya FT, Finkelstein J. Consumer health information technology in the prevention of substance
abuse: scoping review. JMed Internet Res 2019 Jan 30;21(1):€11297 [FREE Full text] [doi: 10.2196/11297] [Medline:
30698526]

Wu Y, Linder L, Kanokvimankul P, Fowler B, Parsons B, Macpherson C, et a. Use of a smartphone application for
prompting oral medication adherence among adolescents and young adults with cancer. Oncol Nurs Forum 2018 Jan
1;45(1):69-76 [FREE Full text] [doi: 10.1188/18.ONF.69-76] [Medline: 29251285]

Nathan AG, Marshall IM, Cooper JM, Huang ES. Use of decision aids with minority patients: a systematic review. J Gen
Intern Med 2016 Jun;31(6):663-676 [FREE Full text] [doi: 10.1007/s11606-016-3609-2] [Medline: 26988981]

VilaPM, Swain GR, Baumgardner DJ, Halsmer SE, Remington PL, Cisler RA. Health disparities in Milwaukee by
socioeconomic status. WM J 2007 Oct;106(7):366-372. [Medline: 18030822]

Milwaukee County Health Rankings. County Health Rankings & Roadmaps. URL : https://www.countyheal thrankings.org/
app/wisconsin/2019/rankings/milwaukee/county/outcomes/overall/snapshot [accessed 2019-11-05]

Community Health Assessement. City of Milwaukee. 2016. URL: https:/city.milwaukee.gov/Imagel ibrary/Groups/
healthA uthors/ADM IN/PDFs/Reports/M K EHeal thDeptCommunityHeal thA ssessment2015-2016.pdf [ accessed 2020-09-07]
Frey W. Diversity Explosion: How New Racia Demographics are Remaking America. Washington, DC: Brookings
Institution Press, 2018.

Otado J, Kwagyan J, Edwards D, Ukaegbu A, Rockcliffe F, Osafo N. Culturally competent strategies for recruitment and
retention of African American populationsinto clinical trials. Clin Trand Sci 2015 Oct;8(5):460-466 [ FREE Full text] [doi:
10.1111/cts.12285] [Medline: 25974328]

Tunis SR, Stryer DB, Clancy CM. Practical clinical trials: increasing the value of clinical research for decision making in
clinical and health policy. JAMA 2003 Sep 24;290(12):1624-1632. [doi: 10.1001/jama.290.12.1624] [Medline: 14506122]
Hibbard JH, Greene J. What the evidence shows about patient activation: better health outcomes and care experiences,
fewer dataon costs. Health Aff (Millwood) 2013 Feb;32(2):207-214. [doi: 10.1377/hithaff.2012.1061] [Medline: 23381511]

http://www.researchprotocol s.org/2020/9/e20309/ JMIR Res Protoc 2020 | vol. 9 | iss. 9 [e20309 | p.78

(page number not for citation purposes)


http://europepmc.org/abstract/MED/19564179
http://dx.doi.org/10.1136/bmj.b2393
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19564179&dopt=Abstract
https://sas.com
http://www.icmje.org/recommendations/
http://dx.doi.org/10.1016/j.ijmedinf.2019.01.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30784431&dopt=Abstract
http://europepmc.org/abstract/MED/22511015
http://dx.doi.org/10.1136/amiajnl-2011-000576
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22511015&dopt=Abstract
http://europepmc.org/abstract/MED/21146950
http://dx.doi.org/10.1016/j.pec.2010.11.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21146950&dopt=Abstract
http://dx.doi.org/10.1056/NEJMp1413945
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25693009&dopt=Abstract
http://www.annfammed.org/cgi/pmidlookup?view=long&pmid=30201636
http://dx.doi.org/10.1370/afm.2275
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30201636&dopt=Abstract
http://europepmc.org/abstract/MED/29241724
http://dx.doi.org/10.1016/j.amepre.2017.10.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29241724&dopt=Abstract
http://dx.doi.org/10.7326/M17-0583
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29132154&dopt=Abstract
http://dx.doi.org/10.1126/scitranslmed.aau4778
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30333239&dopt=Abstract
https://bjgp.org/cgi/pmidlookup?view=long&pmid=26622034
http://dx.doi.org/10.3399/bjgp15X687853
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26622034&dopt=Abstract
https://www.jmir.org/2017/10/e366/
http://dx.doi.org/10.2196/jmir.7987
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29079552&dopt=Abstract
https://www.jmir.org/2019/1/e11297/
http://dx.doi.org/10.2196/11297
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30698526&dopt=Abstract
http://europepmc.org/abstract/MED/29251285
http://dx.doi.org/10.1188/18.ONF.69-76
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29251285&dopt=Abstract
http://europepmc.org/abstract/MED/26988981
http://dx.doi.org/10.1007/s11606-016-3609-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26988981&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18030822&dopt=Abstract
https://www.countyhealthrankings.org/app/wisconsin/2019/rankings/milwaukee/county/outcomes/overall/snapshot
https://www.countyhealthrankings.org/app/wisconsin/2019/rankings/milwaukee/county/outcomes/overall/snapshot
https://city.milwaukee.gov/ImageLibrary/Groups/healthAuthors/ADMIN/PDFs/Reports/MKEHealthDeptCommunityHealthAssessment2015-2016.pdf
https://city.milwaukee.gov/ImageLibrary/Groups/healthAuthors/ADMIN/PDFs/Reports/MKEHealthDeptCommunityHealthAssessment2015-2016.pdf
http://europepmc.org/abstract/MED/25974328
http://dx.doi.org/10.1111/cts.12285
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25974328&dopt=Abstract
http://dx.doi.org/10.1001/jama.290.12.1624
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14506122&dopt=Abstract
http://dx.doi.org/10.1377/hlthaff.2012.1061
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23381511&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Holt et &

84.

85.

86.

Higgins T, Larson E, Schnall R. Unraveling the meaning of patient engagement: a concept analysis. Patient Educ Couns
2017 Jan;100(1):30-36. [doi: 10.1016/j.pec.2016.09.002] [Medline: 27665500]

Zhao J, Gao S, Wang J, Liu X, Hao Y. Differentiation between two healthcare concepts: person-centered and patient-centered
care. Int JNurs Sci 2016 Dec;3(4):398-402. [doi: 10.1016/j.ijnss.2016.08.009]

Chinn P, Critical theory and emancipatory knowing. In: Butts JB, Rich KL, editors. Philosophiesand Theoriesfor Advanced
Nursing Practice. Burlington, MA: Jones & Bartlett Learning; 2018.

Abbreviations

CG-CAHPS: Clinician and Group Consumer Assessment of Healthcare Providers and Systems
EHR: electronic health record

HHS: US Department of Health and Human Services

HRSA: Health Resources and Services Administration

PAM: Patient Activation Measure

PCD: patient contextual data

SDH: social determinants of health

Edited by G Eysenbach; submitted 15.05.20; peer-reviewed by K Blondon, D Nandiwada; comments to author 23.06.20; revised
version received 23.07.20; accepted 26.07.20; published 23.09.20.

Please cite as:

Holt JM, Cusatis R, Winn A, Asan O, Spanbauer C, Wlliams JS, Flynn KE, Somai M, Laud P, Crotty BH

The Impact of Previsit Contextual Data Collection on Patient-Provider Communication and Patient Activation: Sudy Protocol for a
Randomized Controlled Trial

JMIR Res Protoc 2020;9(9):€20309

URL: http://www.researchprotocols.org/2020/9/e20309/

doi: 10.2196/20309

PMID: 32965223

©Jeana M Holt, Rachel Cusatis, Aaron Winn, Onur Asan, Charles Spanbauer, Joni S Williams, Kathryn E Flynn, Melek Somai,
Purushottam Laud, Bradley H Crotty. Originally published in IMIR Research Protocols (http://www.researchprotocols.org),
23.09.2020. 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.researchprotocol s.org/2020/9/e20309/ JMIR Res Protoc 2020 | vol. 9 | iss. 9 [€20309 | p.79

RenderX

(page number not for citation purposes)


http://dx.doi.org/10.1016/j.pec.2016.09.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27665500&dopt=Abstract
http://dx.doi.org/10.1016/j.ijnss.2016.08.009
http://www.researchprotocols.org/2020/9/e20309/
http://dx.doi.org/10.2196/20309
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32965223&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Wang et a

Protocol

Guided Self-Help Behavioral Activation Intervention for Geriatric
Depression: Protocol for Pilot Randomized Controlled Trial

Xiaoxia Wang*, PhD; Xiaoyan Zhou?, MMS; Hui Yang?, MMS

1Department of Basic Psychology, College of Psychology, Army Medical University, Chongging, China
2Department of Clinical Psychology, Mental Health Center of Chongging, Chongging, China

Corresponding Author:
Xiaoxia Wang, PhD

Department of Basic Psychology
College of Psychology

Army Medical University

30 # Gaotanyan Main Street, Shapingba District
Chongging, 400038

China

Phone: 86 023 68771770

Fax: 86 023 68752925

Email: lemonowang@gmail.com

Abstract

Background: Agingisasocia concern. The increased incidence of depression in older populations in China poses a challenge
to the health care system. Older adults who are depressed often suffer from alack of motivation. Behavioral activation treatment,
an evidence-based guided self-help treatment, is effective in reducing anhedonia and amotivation in depression; however, the
efficacy of guided self-help behavioral activation in older adults with depression is not yet known.

Objective: Theam of this study isto pilot aself-help guided intervention for the treatment of depression in older adults.

Methods: This study has been designed as a pilot randomized controlled trial with inpatients (n=60; to be randomly allocated
1:1) between the ages of 60 and 70 and who have major depressive disorder. Patients attending clinical psychological clinics at
the Mental Health Center of Chongqing will be randomized to either receive guided self-help behavioral activation (intervention)
or to be on a6-week waiting list (control). Participantsin the treatment group will receive 6 sessions of guided self-help behavioral
activation delivered over the telephone. The waiting list control group will receive the intervention after a period of 6 weeks.
Exclusion criteria will be individuals who are at significant risk of harming themselves or others, who have a primary mental
health disorder other than depression, or who have an intellectual disability that would hamper their ability to participate in the
intervention. Effects of the treatment will be observed using outcomes in 3 domains: (1) clinical outcomes (Symptom severity,
recovery rate), (2) process variables (patient satisfaction, attendance, dropout), and (3) economic outcomes (cost and resource
use). We will also examine mediators of outcomes in terms of patient variables (behavioral activation or inhibition motivation).
We hypothesize that guided self-help behavioral activation will have a beneficial effect.

Results. The study was approved by the research ethics committee of the Mental Health Center of Chongging in November
2019. As of July 2020, recruitment had not yet begun. Data collection is expected to be completed by December 2020. Data
analysisis expected to be completed by June 2021. Results will then be disseminated to patients, to the public, to clinicians, and
to researchers through publications in journals and presentations at conferences.

Conclusions: Thiswill be the first study in Chinato investigate guided self-help interventions for patients who are older adults
and who are depressed, a group which is currently underrepresented in mental health research. The intervention is modular and
adapted from an empirically supported behavioral activation treatment for depression. The generalizability and broad inclusion
criteria are strengths.

Trial Registration: ChineseClinical Trial Register ChiCTR1900026066; http://www.chictr.org.cn/showprojen.aspx ?proj=43548

International Registered Report Identifier (IRRID): PRR1-10.2196/18259

(JMIR Res Protoc 2020;9(9):€18259) doi:10.2196/18259
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Introduction

With the increase in life expectancy and low fertility rate, the
health of the aging popul ation has become asocia concern. The
World Health Organization defines older adults as individuals
over 65 years of age (or over 60 yearsof age, in someinstances).
Chongqing is among the provinces of Chinathat have arapidly
aging population. According to the data from China's 2010
population census, the percentage of the population over 65
years of age (14.51%) is higher in Chongqging than those in
other provinces in China. In 2020, the population that is 65
years and older in Chongqing is predicted to grow to
approximately 3.93 million [1].

With the increase in the aging population, depression in older
adults has become the most important public health issue and
can significantly increase the total cost of medical services[2].
Geriatric depression specifically refers to primary depression
that first occurs after the age of 60 and which cannot be
explained by physical symptoms or other organic diseases [3].
In 22006 nationwide survey, among urban and rural older adults
who were assessed with 15-item Geriatric Depression Scale,
13.6% and 25.5% demonstrated moderate or severe depressive
symptoms, respectively [4]. Specificaly, the aggregate
prevalence of depression in the central and western regions
(33.7%) was significantly higher than that in the eastern regions
(19.1%) of China (measured with Geriatric Depression Scale
or Center for Epidemiologic Studies Depression scale) [5].
Among older adults in Chongging, 24.3% had depressive
symptoms (a score greater than 11 on the 30-item Geriatric
Depression Scale) [6]. People with chronic diseases, with
physical disabilities, and who were living aone, as well as
women and older adultsin rural areaswere morelikely to suffer
from depression [7].

Evidence-based treatment of geriatric depression mostly focuses
on pharmacological treatment [8]. Recent reviews support the
efficacy of psychosocia interventionsin the acute treatment of
geriatric depression[9-11]. A systematic review of randomized
controlled trials reveal ed that behavioral therapy in older adults
with depression had comparable effectiveness to those of
alternative psychotherapies, such as cognitive therapy or brief
psychodynamic therapy [12], aswell asto that of antidepressant
medication [13]. Behaviora activation isastandal one behavioral
therapy developed for the treatment of depression which aims
to increase positive reinforcement (such as obtaining a sense of
pleasure and control) after the patient engagesin antidepressant
behavior (such as completion of scheduled activity or active
social engagement), which then improves depression symptoms
[14]. The monitoring and scheduling of activities are common
components of behavioral activation treatment [15]. Activity
scheduling, asthe effective component of behavioral activation,
when compared with controls showed significant effect size
[16].

The brevity and simplicity of training and supervision, as well
as multiple delivery modes (individual or group, face-to-face,

https://www.researchprotocol s.org/2020/9/€18259

or mobile-based) of behavioral activation may allow greater
access, including in primary care and home settings. Currently,
depression in older adults is treated mainly in primary care or
home settings [17] and is often inadequately treated [8]. As
mental health telehealth service matures, self-help treatment
can be performed regularly under the guidance of therapists by
using mobile technology such as smartphones and the internet.
Compared to drug treatments, patients are more inclined to
receive guided self-help therapy and psychotherapy [18].
Furthermore, according to the National Institute for Health and
Care Excellence guidelines[19], guided self-hel p interventions
delivered without human support or guidance have supporting
evidence (degreel), and devel oping positive activities (the key
component of behaviora activation) have supporting evidence
(degree 1) [20]. Moreover, self-administered behavioral
activation interventions based on a self-help book [21] have
significantly decreased mild or subthreshold depressive
symptoms in late-life individuals (age range 65 to 89) [22];
however, there has still been no report on the implementation
of guided self-help behavioral activation interventions for
inpatients with geriatric depression. The inpatient group was
selected because medical staff have received trainingto provide
professional and systematic psychotherapy (such as cognitive
behavior therapy or psychodynamic therapy) and drug
intervention, which would not be accessible in the community.

Methods

Overview

A guided self-help behavioral activation intervention will be
used to implement psychological education about depression
and treatment plans for patients with geriatric depression; the
behavioral activation intervention app devel oped by our research
group will be used for monitoring and scheduling pleasurable
activities. The Geriatric Depression Scale combined with the
Behavioral Activation and Behavioral Inhibition scale will be
used to investigate the efficacy of behaviora activation on
inpatients with geriatric depression.

Participants

A total of 60 older adults who meet the diagnostic criteria of
geriatric depression will be recruited. Participants will be
randomly assigned to either the intervention group or the control
group, with 30 individuals in each group.

Inclusion criteria are patients conforming to the 1CD-10
diagnostic criteria (F32: Major depressive disorder, single
episode); residing in Chongging for more than 6 months; who
can communicate barrier-free and are able to complete
guestionnaires independently or with assistance; who are aged
from 60 to 70 years, with an education level of junior high
school or above; and who frequently use smartphones (to be
able to receive and check text messages and to be able to
perform psychological assessmentsusing asimplevisual scale).

Exclusion criteria are patients with severe physical illness and
organic brain diseases; with confirmed schizophrenia spectrum,
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psychoactive substance use, or significant neurodevel opmental
disorders; with bipolar disorder; with arecent history of severe
infection and fever; with severe suicidal tendencies; or with
other conditions deemed as not suitable for inclusion after
evaluation by researchers.

Study Design

Thebehavioral activation group and the control group will both
receive selective serotonin reuptake inhibitor treatment,
conventional care, and health education; however, behaviora

Wang et al

activation therapy will only be used in the intervention group,
will be in accordance with the behavioral activation treatment
for depression manual [23], and will be performed for 40 to 50
minutes twice each week for 3 weeks (Figure 1). During the
intervention, the therapist provides education and behavioral
skills for geriatric depression. Additionally, the behaviora
intervention software that we developed will be used to assess
changes in depression symptoms, to assess psychological
mediators, and to monitor the completion of behavioral
activation tasks.

Figure 1. Study design of guided self-help behavior activation intervention for geriatric depression.
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Treatment Sessions

The intervention is designed as 6 treatment sessions. The first
session provides psychol ogical education about depression. The
treatment concept and the status and importance of daily
monitoring in the treatment process are introduced to
participants. The second session involves a review of the
previous treatment course to introduce the value and concepts
of the activity plan. In different life domains (such as family
relationships, learning and work, leisure activities, and hobbies
and interests), participants and therapists are inspired through
suggestion and writing tasksto list aseries of activitiesthat they
feel are valuable and enjoyable. The activity schedule is listed
together with therapiststo allow participantsto obtain maximum

https://www.researchprotocol s.org/2020/9/€18259

positive reinforcement in life. During the third to fifth sessions,
the treatment concept is constantly reviewed and revised.
Participants are asked to make an activity to-do-list using the
activity schedule. The sixth session is used to discuss the
completion of the treatment, evaluate treatment progress, and
teach participants to prevent recurrence using the knowledge
and skills learned from treatment [24] (Table 1). After each
intervention, the behavioral activation intervention software
that we devel oped assistsindividual self-learning (psychological
knowledge of depression and behavioral activation),
establishment of an activity schedule, and monitoring of daily
emotional changes. Each session uses the self-rating scale to
monitor depression symptoms and motivation changes in
patients.
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Table 1. Establishment of the treatment courses of behaviora activation therapy.

Course Content Tasks
1 1. Understanding basic knowledge of depression 1. Finishing the daily activity monitoring table
2. Understanding treatment principles
3. Mastering principles and methods of the daily activity monitoring
table
2 1. Reviewing treatment principles 1. Finishing the daily activity monitoring table
2. Reviewing the daily activity monitoring table 2. Finishing life domain value assessment and the activity list
3. Discussing and solving issues in treatment
4. Discussing lifedomains and activitiesthat are valuableto visitors
3 1. Reviewing the daily activity monitoring table 1. Finishing the daily activity monitoring table
2. Reviewing thelife domain val ue assessment and the activity list 2. Reviewing and improving life domain val ue assessment and the
3. Choosing and sorting activities that need to be reinforced activity list
3. Reviewing and improving the activity sorting table
4 1. Reviewing the daily activity monitoring table 1. Finishing the daily activity monitoring table
2. Reviewing the activity list 2. Supplementing and improving the behavior agreement
3. Signing the behavior agreement
4. Planning daily activities that need to be finished next week
5 1. Reviewing the daily activity monitoring table 1. Finishing the daily activity monitoring table
2. Reviewing the behavior agreement 2. Supplementing and improving the behavior agreement
3. Planning daily activities that need to be finished next week
6 1. Reviewing the daily activity monitoring table 1. Finishing the daily activity monitoring table
2. Planning daily activities that need to be finished next week 2. Supplementing and improving the behavior agreement
3. Preparing to finish up

Quality Control

Study participants will be selected strictly according to the
inclusion and exclusion criteria. Medical care staff with patience,
technique, and strong responsibility will be chosen for
performing guidance. They will receive uniform, rigorous
training before performing guidance. Attention will be paid to
communication skills and to the protection of patient privacy.
The datainput and review system will be established to ensure
the accuracy of datainput and analysis.

Health Outcomes

The Geriatric Depression Scale [25] is a self-rating depression
scale specifically developed for older adults. This instrument
includesatotal of 30items. The statistical indicator of thisscale
is the total score. A total score of 0-10 points indicates no
depression symptoms, 11-20 points indicates mild depression
symptoms, 21-25 points indicates moderate depression
symptoms, and 26-30 points indicates severe depression
symptoms. The Behaviora Inhibition System and Behavioral
Activation System scale [26,27] has 20 items and is divided
into 2 systems. the behavioral inhibition system and the
behavioral activation system (including 3 dimensions: reward
response, drive, and fun seeking). Each item is assessed using
a 4-point Likert scale ranging from “completely agree” to
“completely disagree.” The Cronbach a (for all dimensions)
ranges from 0.66-0.76 [27]. The reliability after 2 months is
approximately 0.59-0.69 [27].

https://www.researchprotocol s.org/2020/9/€18259

Efficacy Outcomes

After 6 months, at follow-up, the recurrence rate will be
evaluated using the Clinical Global Impression scale [28]. The
Treatment Emergent Symptom Scale [29] will also be used to
evaluate side effects.

Statistical Analysis

This study will focuses on clinical outcomes in terms of
reduction of symptom severity and on motivation (behavioral
activation or inhibition) as mediators, as well as descriptive
statistics of recovery rates. The process variables, including
patient satisfaction, attendance, dropouts, will be reported. The
cost-effectiveness of the intervention will be reported in terms
of cost and resource use.

Independent and paired t tests will be performed using SPSS
software (version 22.0; IBM Corp) to investigate the
improvement effect in depression symptoms from the behavioral
activation intervention. Amos software (version 17.0; IBM
Corp), combined with the mediation effect model, will be used
to investigate the mediating effect of the behavioral activation
inhibition level on the improvement of depression symptoms
from the behavioral activation intervention. The mediation effect
model and the path analysis statistical method will be used to
investigate the mediating mechanism using the behavioral
activation or inhibition motivation level asthe treatment effect
of the guided self-help behavioral activation intervention.
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Ethics and Dissemination

Ethical Approval

This study has been reviewed and approved by the research
ethics committee of the Mental Health Center of Chongqing.
All participants will be asked to give verbal and written
informed consent before inclusion and randomization. The study
has been registered with the Chinese Clinical Tria Register
(ChiCTR1900026066).

Informed Consent

All personal information collected during the study will be kept
confidential and will be protected in accordance with the law.
Participant names and identitieswill not be disclosed. The study
datawill be kept confidential and will be stored at the hospital.
Only themedical staff, the ethics committee, and national health
administration personnel involved in the study will have access
to the confidential information for the necessary supervision
and inspection.

Ethical and Safety Considerations

The study will obtain basic and psychological information
through questions and questionnaires, with no risk of physical
damage to the participants. To prevent the possibility that the
assessment and intervention may cause the participants to be
distressed, awell-trained clinical psychiatrist with over 10 years
of professional experience will be prepared to intervene if
participants report being distressed.

Results

Asof July 2020, participant recruitment had not yet begun. Data
collection is expected to be completed by December 2020. Data
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analysisis expected to be completed by June 2021. Resultswill
then be disseminated to patients, to the public, to clinicians, and
to researchersthrough publicationsin journals and presentations
at conferences.

Discussion

This will be the first study in China to investigate guided
self-help behavioral activation interventions for geriatric
depression—a mental health condition which is currently
underrepresented in research. The intervention is modular and
adapted from manualized behavioral activation treatment for
depression [23]. Patientswho are older adults generally exhibit
more avoidance behavior, which limits their participation in
reinforcing activities (eg, leading to pleasurable or heathy
outcome) [30].

The primary study will focus on the efficacy (including symptom
reduction and remission rate) of the blended intervention
(behavioral activation plus drug intervention) relative to that of
the drug intervention. The conclusions of the study will be
restricted to inpatients who are ol der adultswith depression and
who have no severe comorbid physical illnessand organic brain
diseases. Behavioral activation has great potential to relieve
cognitive burden in patients, which may be most apparent in
patients who are older adults with depression and with limited
education. Furthermore, behavioral activation iseasier to learn
and to administer than other psychological interventions are
and may therefore be more cost-effective for medical service
providers. This study will provide data that will allow the
effectiveness of behavioral activation to be evaluated in
real-world participants with comorbid medical conditions and
in community settings in future studies.
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Abstract

Background: Modifiable risk factors such as tobacco use, physical inactivity, and poor diet account for asignificant proportion
of the preventable deathsin Canada. These factors are a so known to cluster together, thereby compounding the risks of morbidity
and mortality. Given this association, smoking cessation programs appear to be well-suited for integration of health promotion
activities for other modifiable risk factors. The Smoking Treatment for Ontario Patients (STOP) program is a province-wide
smoking cessation program that currently encourages practitioners to deliver Screening, Brief Intervention, and Referral to
treatment for patients who are experiencing depressive symptoms or consume excessive amounts of alcohol via a web-enabled
clinical decision support system. However, there is no available clinical decision support system for physical inactivity and poor
diet, which are among the leading modifiable risk factors for chronic diseases.

Objective: Theaim of this study is to assess whether adding a computerized/web-enabled clinical decision support system for
physical activity and diet to a smoking cessation program affects smoking cessation outcomes.

Methods: This study is designed as a hybrid type 1 effectiveness/implementation randomized controlled trial to evaluate a
web-enabled clinical decision support system for supporting practitionersin addressing patients’ physical activity and diet as part
of smoking cessation treatment in a primary care setting. This design was chosen as it alows for simultaneous testing of the
intervention, itsdelivery in target settings, and the potential for implementation in real-world situations. Intervention effectiveness
will be measured using a two-arm randomized controlled trial. Health care practitioners will be unblinded to their patients
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treatment allocation; however, patients will be blinded to whether their practitioner receives the clinical decision support system
for physical activity and/or fruit/vegetable consumption. The evaluation of implementation will be guided by the Reach,
Effectiveness, Adoption, Implementation, and Maintenance (RE-AIM) framework.

Results. Recruitment for the primary outcome of this study is ongoing and will be completed in November 2020. Results will
be reported in March 2021.

Conclusions: The findings of the study will provide much needed insight into whether adding a computerized/web-enabled
clinical decision support system for physical activity and diet to a smoking cessation program affects smoking cessation outcome.
Furthermore, the implementation evaluation would provide insight into the feasibility of online-based interventions for physical
activity and diet in a smoking cessation program. Addressing these risk factors simultaneously could have significant positive

effects on chronic disease and cancer prevention.
Trial Registration:
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2020;9(9):€19157) doi:10.2196/19157

Clinical Trials.gov NCT04223336; https://clinicaltrials.gov/ct2/show/NCT04223336
DERR1-10.2196/19157
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smoking cessation; physical activity; healthy eating; clinical decision support system; hybrid type 1

Introduction

Background

Modifiable risk factors such astobacco use, physical inactivity,
and poor nutrition account for a significant proportion of the
preventable deaths in Canada [1]. These risk factors aso
frequently cluster together, thereby compounding the risks of
morbidity and mortality [2-5]. Up to 93% of Canadians report
consistently engaging in two or more unhealthy behaviors[6-8].
Among theserisk factors, tobacco use continuesto bethesingle
most important modifiable risk factor for health care
practitioners to intervene with their patients, asit is associated
with thelargest reductionsin life expectancy and health-adjusted
life expectancy [9,10]. Compared to nontobacco users, people
who use tobacco are more likely to drink excessive amounts of
alcohol, eat fewer fruitsand vegetables, and report higher levels
of physical inactivity [11,12]. The clustering of these modifiable
risk behaviors not only putsindividuals at an increased risk for
cardiovascular disease and other chronic diseases such as cancer
and diabetes but also can have significant impacts on the
likelihood of successful smoking cessation [13-18]. In particular,
physical activity has been shown to help support smoking
cessation by reducing acute cravings and withdrawal symptoms
[19-23]. The link between fruit/vegetable intake and smoking
cessation is less clear; however, some studies have shown that
postcessation weight gain (or the fear thereof) can be a
significant barrier to quitting smoking [24-26].

Given this association, smoking cessation programs appear to
be well-suited for integration of health-promotion activitiesfor
other modifiable risk factors. There are established
evidence-based methods for identifying and addressing
modifiablerisk factorsas part of aclinical appointment [27-30].
Specifically, the Screening, Brief Intervention, Referra to
Treatment (SBIRT) method has empirical support and requires
little time from hedth care practitioners to deliver
(approximately 5-10 minutes) [31]. Moreover, brief
interventions have been found to be effective in addressing
different types of modifiable risk factors, including physical
activity [32] and diet [33]. With respect to the type of behavioral

http://www.researchprotocols.org/2020/9/e19157/

intervention offered, evidence shows that risk communication
and encouraging self-monitoring are more effective than other
behavior change techniques (eg, provision of educational
materials and facilitation) in promoting successful behavior
change [34]. However, the impact of implementing SBIRT for
other modifiablerisk factorswithin asmoking cessation program
isunknown. Since tobacco useisthe most important modifiable
risk factor for health care practitionersto address, it isimportant
to ensure that interventions for these other risk factors do not
reduce the likelihood of quitting smoking successfully.

The Smoking Treatment for Ontario Patients (STOP) program
is a province-wide smoking cessation program that provides
behavioral counseling and nicotine replacement therapy (NRT)
at no cost to the participants. The STOP program has partnered
with 153 (83%) family health teams, 61 (81%) community
health centers, and 18 (75%) nurse practitioner-led clinics in
Ontario. These primary care settings are not paid to offer the
program but are provided with no-cost NRT to dispense to
participants as needed. Treatment istailored by the health care
practitioner and patients are eligible for up to 26 weeks of NRT
during their time in the program (12 months). Hedth care
practitioners will typically meet with participants every 2-4
weeks to assess their progress and up to 4 weeks of NRT is
dispensed in any givenvisit. The behavioral counseling provided
by the health care practitioners is primarily guided by the
principles of motivational interviewing [35]. In addition, STOP
health care practitioners are encouraged to deliver SBIRT to
patients who are experiencing depressive symptoms [36] or
consuming excessive amounts of alcohol [37] viaaweb-enabled
clinical decision support system (CDSS). However, thereisno
built-in CDSS for physical inactivity and poor diet.

A CDSSisacomputer app designed to present patient-specific,
actionable information to help support practitioners in
determining diagnoses and treatment approaches[38,39]. Given
the increased use of electronic medical recordsin primary care
offices, broader implementation of CDSSs has become possible,
offering an opportunity to improve evidence-based care.
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Objectives

Theaimsof thisstudy areto: (1) assesswhether adding aCDSS
for physical activity and diet to a smoking cessation program
affects smoking cessation outcomes, and (2) quantitatively and
qualitatively assess the implementation of the study using the
Reach, Effectiveness, Adoption, Implementation, and
Maintenance (RE-AIM) framework.

Methods

Trial Design

The study will utilize an effectiveness/implementation hybrid
type 1 design for the evaluation [40]. This design was chosen
as it alows for simultaneous testing of the intervention, its
delivery in target settings, and the potential for implementation
in real-world situations; using a setting in which thereis aready
clinical momentum reduces risks with potentially high benefit
[40]. Thistria will be made operational viathe STOP program.
Intervention effectiveness will be measured using a two-arm
randomized controlled trial. Health care practitioners seeing
patients randomized to the intervention arm (Group A) will
receive computer alerts when a patient does not meet the
national guidelines of nutrition or physical activity. They will
then be guided to deliver a brief intervention to the patient.
Health care practitioners seeing patients randomized to the
treatment-as-usual arm (Group B) will not receive computer
alertsfor physical activity and fruit/vegetable consumption. The
evaluation of implementation will be guided by the RE-AIM
framework [41].

Preimplementation

The implementation of this project will be guided by the
Interactive Systems Framework (ISF) for dissemination and
implementation. The | SF suggeststhat there arethreeinteracting
systems involved in trandating research findings to practice:
synthesisand trand ation systems, support systems, and delivery
systems [42]. In this study, the delivery systems will be the
health care practitionersin primary care clinics, and people who
smoke and who do not meet the national guidelines of diet or
physical activity will be the recipients of the intervention.

At the time of submission of this manuscript, we had already
conducted two community-informed engagement events with
the target population (STOP program participants) to cocreate
risk communication messages that health care practitioners
could use with their patients and a self-monitoring resource for
patientsto track their risk behaviors. These resources are based
on best practices and patient experiences, and form part of the
| SF synthesisand trand ation systems[42]. Aspart of the support
system, we developed and delivered an interactive webinar
training for health care practitioners that combined the latest
evidence on behavior change approaches and the findings from
the engagement events with STOP participants. The webinar
provides concrete advice as to why and how hedth care
practitioners should address physical activity and fruit/vegetable
consumption, and how these aspects can be incorporated in a
smoking cessation treatment program. In the past, STOP health
care practitioners have expressed reservations toward addressing
multiple behaviors; therefore, this webinar also trains health
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care practitioners on how to address 2-3 behaviors
simultaneously to produce maximum change in participants
[43].

Participants

Participants will be treatment-seeking smokers that enroll in
the STOP program. Individuals interested in enrolling in the
program either self-refer or are referred by their health care
practitioner. Clinicsenroll their patientsinto the STOP program
using the STOP portal, an online portal that allows for data
collection and management. The current portal already has a
CDSS[44,45] to guide health care practitionerswith the delivery
of abrief intervention for patientswho al so have current or past
depression, as defined by the Patient Health Questionnaire
(PHQ-9) [46], or consume excessive amounts of alcohol, as
defined by the Alcohol Use Disorders Identification Test
(AUDIT-C and AUDIT-10) [47].

At the time of enrollment, al patients are asked to provide
informed consent prior to seeing their health care practitioner.
Using the online portal, the health care practitioner completes
the baseline enrollment survey with the patient. Thissurvey has
screening questions for tobacco use and related measures,
including alcohol use [47], depression [46], physical activity
[48], and fruit/vegetable consumption [49].

The implementers of this CDSS pathway will include health
care practitionersfrom awide variety of disciplines (eg, nurses,
pharmacists, socia workers) who have been trained by the STOP
team. They a so belong to the STOP program’s Community of
Practice where they engage in continuous learning through
informal (eg, listserv) and formal (eg, mentoring phone calls,
webinars) mechanisms.

Setting and L ocation

The trial will take place in family health teams (n=153),
community health centers (n=61), and nurse practitioner—ed
clinics (n=18) in Ontario, Canada implementing the STOP
program and using STOP's online portal as of November 29,
2019.

Inclusion Criteria

When a patient is enrolling in the STOP program, the STOP
enrollment survey must be delivered by the heath care
practitioner using the online STOP portal. At the time of
enrolling inthe STOP program, patients must also be bel ow the
national guidelines for physical activity [48] or fruit/vegetable
consumption [49]. A low level of physical activity is defined
as engaging in less than 150 minutes of moderate/vigorous
exercise per week [48]. A low level of fruit/vegetable
consumption is defined as consuming less than 7 servings
(women) or 8 servings (men) of fruit/vegetables daily in
accordance with the 2007 Canadian Food Guide [49].

Patients must also provide at least one piece of contact
information (phone number or email address) to alow for follow
up to be conducted at 6 months.

Randomization

Patientswill be randomly allocated at the time of enrollment to
the intervention arm (Group A) or control arm (Group B) at a
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1:1 allocation ratio. Therandom all ocation sequenceis generated
automatically and internally by the STOP portal. The study
team, health care practitioners, and participants do not have
access to this automatically generated randomization. Health
practitioners treating participants randomized to Group A will
have a CDSS for physical activity and fruit/vegetable
consumption available to them, whereas partici pants randomized
to Group B will receive treatment as usual in the STOP program.

Blinding

Health care practitioners will not be blinded to the patient’s
treatment allocation, and they will see both intervention and
control patients. Patientswill be blinded to whether their health
care practitioner receivesthe CDSSfor physical activity and/or
fruit/vegetable consumption.

Intervention

Asdescribed above, the STOP portal currently hasa CDSS that
screens patients and alerts health care practitioners when their
patients report risky alcohol use [44] or depressive symptoms
[45]. Hedlth care practitioners are then prompted to address
these risk factors as part of the patient’s smoking cessation
treatment. Both Group A (intervention) and Group B (control)
will continue to have the CDSS for alcohol use and depressive
symptoms.

I ntervention (Group A)

The STOP portal will be adapted to provideaCDSSfor physical
activity and/or fruit/vegetable consumption (Figure 1). At the
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time of enrollment, the CDSS will: (1) screen patients for their
physical activity and fruit/vegetable consumption levels, (2)
provide health care practitioners with an alert when the patient
isnot meeting guidelinesfor physical activity and fruit/vegetable
consumption, and (3) guide health care practitionersto intervene
with the patient using the following steps.

Step 1 involves risk communication with their patient to raise
awareness of the identified risk factors. This includes sharing
the information in the alert, which lists the specific risk factors
(eg, low levels of physical activity) for the patient, and
discussing how each risk factor affectstheir patient’s health and
smoking cessation treatment. The CDSS al so includes optional
guidance for health care practitioners on how to provide risk
communication using the Elicit-Provide-Elicit framework [50].
The guidance message will remind health care practitioners to
use positively framed risk communication messages. This was
based on the results of the engagement events with STOP
participants.

In step 2, a customized self-monitoring resource for the risk
factors is provided to patients who want to self-monitor as a
part of their smoking cessation treatment. The self-monitoring
resource (see Multimedia Appendix 1), which health care
practitionerswill be able to print or email to their patients, isa
1-page weekly tracking sheet, including the following key
features: ability to track multiple behaviors simultaneously on
the same page; ability to record the number of cigarettes smoked,
in addition to the other behaviors they chose to monitor; and
setting weekly goals.
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Figure 1. Study workflow diagram. FV: fruits and vegetables.
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Below national guidelines for physical activity

and/or FV consumption?

chances of quitting successfully.

ATTENTION! Your patient has reported the following risk factor(s) that
may affect their ability to quit smoking successfully:

e Low levels of physical activity
e Low levels of fruits & vegetables consumption

With permission, inform your patient of how these risk factors affect their

Would you like guidance on how to discuss these risk factor(s) with
your patient?

CDSS —

FV consumption or both).

Guidance script will appear in STOP Portal.
Guidance uses the Elicit-Provide-Elicit
framework and is dependent on what is

alerted for the patient (e.g. physical activity,

Control (Group B)

Health care practitioners of patients randomized to Group B
will experience the STOP portal as usual. STOP participants
will also be asked screening questions for physical activity and
diet; however, health care practitioners are not provided with
an alert about their physical activity and fruit/vegetable
consumption levels, and are not prompted to take any actions
to address these two behaviors. Practitioners treating patients
in Group B are only provided with the CDSS for depressive
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RenderX

How would you like to share this/these
resource(s) with your patient?
O Email O Print

Questionnaire submitted, thank you.

symptoms and alcohol use, which has been available in the
STOP portal prior to thistrial.

Outcomes

The primary outcome of the study is self-reported smoking
cessation at 6-month follow up. Thisdichotomous outcome will
be measured by a negative response to the 7-day point
preval ence abstinence question: “Have you smoked a cigarette,
even a puff, in the last 7 days” Researchers have shown that

JMIR Res Protoc 2020 | vol. 9 | iss. 9 [e19157 | p.91
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

self-reporting for smoking status is highly consistent with
biochemical assessments of smoking [51-54].

The secondary outcomes of the study will be a self-reported
change in physica activity levels and fruit/vegetable
consumption levels from baseline to 6-month follow up.
Changesin physical activity will be assessed using an adapted
Exercise Vital Signsscreener [55] that consists of two questions:
“On average, how many days per week do you engage in
moderate-to-strenuous (vigorous) exercise (like abrisk walk)?’
and “On these days, for how many minutes do you typically
exercise at thislevel 7’ This screener has been validated against

Minian et d

step counts [55]. Changes in fruit and vegetable consumption
will be measured using asingle question: “In atypical day, how
many total servings of fruits and vegetables do you eat? (1
serving is 1/2 cup of fresh, frozen, or canned fruits or vegetables,
or 1/2 cup of 100% juice. Please DO NOT include potatoes).”

These questions will be administered at the time of enrollment
in the STOP program and at the 6-month follow up. Responses
to the self-report questions for both the primary and secondary
outcomes will be collected via phone or email. We will use the
RE-AIM framework to organize our implementation eval uation,
which is summarized in Textbox 1.

Textbox 1. RE-AIM framework for implementation and evaluation of the trial.

« REACH:

« EFFECTIVENESS:

section for details)
« ADOPTION:

« IMPLEMENTATION:

«  MAINTENANCE:

Has the reach of the STOP portal changed? (The reach will be defined as the number of STOP enrollments completed online).

What proportion of participants from the intervention vs control groups report smoking cessation at 6-month follow up? (please see Outcomes

What proportion of intervention group participants received risk communication and at least one self-monitoring resource?
«  What proportion of participantsin Group A accepted the self-monitoring resource for physical activity and/or fruits/'vegetables consumption?

«  What are the barriers and facilitators health care practitioners report to delivering the intervention as intended?

«  What are some barriers and facilitators faced by participants in receiving the intervention?

What proportion of intervention participants who were quit at 6 months were also quit at the 12-month follow up?

Sample Size

A sample size of 3998 (1999 per group) is needed to detect a
clinically meaningful difference in smoking cessation outcome
between groups at 6 months. Using past STOP data, and after
accounting for nonresponse, we estimate the proportion of
patients who will quit smoking at 6 months to be 0.26, and set
o to .05 and the power to 80%. For the effect size, we use an
absolute difference in proportions of 0.04, which is an
established standard for clinical significance in smoking
cessation [56].

Based on past experience in conducting trials using the STOP
platform, we anticipate a loss to follow up of 20%. This
increases the necessary total baseline sampleto 4998 (2499 per
group). Based on enrollment in 2017-2018, we estimate that
the required sample size for the primary outcome will be
achieved in approximately 7 months. However, as the
recruitment and follow-up periods are likely to overlap slightly,
we will monitor the follow-up rate being achieved. If thisrate
islower than anticipated, wewill consider extending recruitment
to achieve an adequately powered analysis sample.

Statistical Analysis

Analysis of the primary and secondary outcomes will be
performed using the intention-to-treat principle. Patients will
be analyzed in the study arm to which they are assigned (control
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Vs intervention group). Descriptive statistics (without testing)
will be used to summarize patient-level baseline characteristics
in the intervention and control groups.

Wewill test for agroup differencein our primary outcome using
a chi-sguare test. For our secondary outcomes, we will test for
group differencesin change over time by regressing the 6-month
outcomes on the baseline measures and group. We will use
linear regression for total exercise time and ordina logistic
regression for total fruit and vegetable consumption.

Although the STOP program comprises many separate clinical
sites, analyses using mixed-effects model sindicate that any true
site effects are quite small. We therefore do not anticipate a
need to account explicitly for clustering. However, we will test
this by measuring the site-level intraclass correlation, and will
analyze our data using random intercept models if deemed to
be appropriate.

To understand wider associations between our outcomes and
participant characteristics, we will also perform multivariate
analyses, including logistic regression for smoking cessation,
linear regression for exercise, and ordina logistic regression
for fruit and vegetable consumption. In these models, we will
include education, income, substance use, mental health
diagnoses, gender, age, and the Heaviness of Smoking Index
[57] asindependent variables.
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Primary and secondary outcomes will only be available from
patients who complete a 6-month follow-up survey. Asaresult,
we anticipate that approximately 20% of these will be missing,
and that there will also be some missing values in baseline
variables. We will address these missing data using multiple
imputation with chained equations. Our missing data model
will include all 3 outcomes, the variables from our secondary
(adjusted) analyses, and auxiliary variables, including smoking
status from STOP follow-up assessments performed at 3 and
12 months after baseline (where available), smoking status at
the last clinical visit, number of visits, clinical counseling
received, and type and duration of NRT prescribed. A statistical
analysis plan will specify the number of imputed datasetsto be
created, the models to be used, and the variables to be
incorporated.

Data Security and Quality Assurance

Data will be stored in secure computerized files and the
informed consent forms will be kept in locked cabinets in the
study team’slocked offices. The STOP portal usestwo different
database encryption mechanisms (transparent database
encryption and cell-level encryption) to protect the online data
fromintrusion. The study team will conduct monthly review of
the data on the STOP porta to ensure the CDSS continues to
operate correctly throughout the study.

Ethical Approval and Trial Status

This study was reviewed by the Research Ethics Board at the
Centre for Addiction and Mental Health, Toronto, Ontario,
Canada (119-2018). This trial is registered with
Clinical Trials.gov (NCT04223336).

Results

Asof April 2020, interactive webinar training was delivered to
STOP health care practitioners, and recruitment has started but
is not yet complete. We estimate that recruitment will be
completed in November 2020. Resultswill bereportedin March
2021.

Discussion

This clinica trial provides a novel method for addressing
physical activity and fruit/vegetable consumption as part of a
smoking cessation program. Smoking cessation programs
continue to be essential public health initiatives. The literature
shows that with every two individuals who quit smoking, at
least one life is saved from a tobacco-related death [56].
Furthermore, in Ontario, physical inactivity and inadequate diet
contribute to approximately 40% of all deaths[10]. If theserisk
factors can be addressed simultaneoudly, it could have
significant positive effects on public health.

Moreover, delivery of this intervention via a web-based portal
allows for rapid, system-wide implementation. The STOP
program enrolls over 23,000 participants per year and theimpact
of thisintervention could be widespread. The findingsfrom this
study can help inform future development and integration of
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interventions for other modifiable risk factors within smoking
cessation programs.

We chose to conduct a hybrid type | design since our primary
aim is to test the effects of a clinical intervention (adding a
CDSS for physical activity and fruit/vegetable consumption)
on relevant outcomes (smoking cessation at 6 months, and
change in physica activity levels and fruit/vegetable
consumption levels from baseline to 6 months). However, we
also want to gather information on implementation outcomes
from the study, including whether it changes the reach of the
program, the adoption of the intervention (whether health care
practitioners follow the recommendations of the CDSS and
patients accept the resource), and potential barriers and
facilitators to real-world implementation of the intervention.
This design will provide high reward as the implementation
research offers additional context that will help with
understanding whether aclinical trial is effective or ineffective.

We chose to eval uate effectiveness viaarandomized controlled
trial with randomization at theindividual level, asthisisfeasible
(in both arms, the health care practitioner can respond directly
based on the CDSS) and provides more power compared to
cluster randomized controlled trialsfor detecting any clinically
significant changes in the outcomes of interest [58].

There are a few potential study limitations that need to be
acknowledged. Health care practitioners will not be blinded to
the patient’s treatment allocation and will be seeing both
intervention and control patients. The lack of blinding can lead
to possible group contamination as health care practitioners
may apply their knowledge from the intervention to the control
group. The potential learning effect may decrease the effect of
the trial. However, the self-monitoring resource for physical
activity and diet are only accessible to intervention patients,
which will help to reduce the cross-contamination.
Randomization at the organizational level would not completely
eliminate the risk of contamination as some health care
practitioners work at multiple organizations.

The results of this trial will be disseminated through
peer-reviewed publications and conference presentations.
Resultswill a so be presented and communi cated appropriately
to STOP hedlth care practitioners and the funders for this
initiative.

Thefindings of the study will provide much needed insight into
whether other modifiable risk factors can be addressed
simultaneoudly asapart of asmoking cessation program without
affecting theindividual’s ability and successin quitting smoking.
If the results of the study are positive (ie, more intervention
group individuals quit smoking) or show no negative effect on
smoking cessation, we can continue to offer physical activity
and diet interventions as part of smoking cessation programs.
Our evauation of the implementation of the study will aso
provide insights into whether CDSS interventions are an
appropriate method for promoting physical activity and diet
interventions as part of smoking cessation treatment.
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Abstract

Background: The magjority of dental carieslesionsin older adults are at the gumline, at the edges of failed fillings and crowns,
and in the surfaces of roots after gum recession. These lesions are difficult to restore with conventional surgical treatments using
a denta drill and restorations often fail. Clinical guidelines are general and apply treatments that were designed for younger
individualsin the dental care of older adults.

Objective: Thisstudy will compare the effectiveness of 2 evidence-based nonsurgical strategies to manage dental carieslesions
in adults aged 62 or older: (1) biannual topical application of silver diamine fluoride versus (2) atraumatic restorative treatment
+ biannual fluoride varnish.

Methods: A cluster randomized clinical trial is being conducted in 22 publicly subsidized and other low-income housing
facilitiesd/sites (Arm 1: 11 sites, 275 participants; Arm 2: 11 sites, 275 participants). At baseline, participants will be screened for
carieslesions. Thosewith nonurgent lesionswill be treated according to the treatment arm to which the housing site was randomly
assigned. The primary outcomes are caries lesion arrest, tooth sensitivity, and tooth pain at 52 weeks after treatment. Analytic
methods for the primary aim include a generalized estimating equation approach to determine noninferiority of silver diamine
fluoride relative to atraumatic restorative treatment + fluoride varnish treatment.

Results: Thetrial wasfunded in April 2019. Enrollment began in September 2019 and results are expected in June 2023.

Conclusions: This study will inform the standard of care for treating caries lesions in older adults. If effective, either of these
interventions has broad applicability in clinical and community-based settings.

Trial Registration: ClinicalTrials.gov NCT03916926; https://clinicaltrials.gov/ct2/show/NCT03916926
International Registered Report Identifier (IRRID): DERR1-10.2196/17840

(JMIR Res Protoc 2020;9(9):€17840) doi:10.2196/17840

KEYWORDS
dental caries; older adults; atraumatic restorative treatment; silver diamine fluoride; fluoride varnish

disproportionately found in minority and low-income older
adults[2]. Consequently, tooth loss is aso significantly higher
in non-Hispanic Blacks compared with other groups [2], who
may also have vulnerable root surfaces because of untreated
periodontal diseases[3].

Introduction

Over 96% of US adults aged 65 or older have had at least one
caries lesion (cavities or tooth decay) in the permanent teeth
[1]. About 37% of adults aged 65 or older have tooth decay in

exposed root surfaces[1]. Dental cariesisthe primary cause of  The progression of oral diseases adversely affects general health

tooth loss in older adults. Further, untreated tooth decay is

http://www.researchprotocols.org/2020/9/e17840/
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health-related quality of life [4]. A 2018 oral health screening
and survey of older adults highlighted that many, especially
those with low incomes, are living with significant untreated
dental disease with impacts on chewing, nutrition, and overall
well-being that requires immediate attention and focus [5].

A recent study of 202 older adults from 16 publicly subsidized
housing unitsin Northeast Ohio found that the proportion with
untreated caries lesions (58%) is twice the national average
(28%) [6]. These 202 older adults reported the following
symptoms. 40% with tooth pain, 54% with tooth sensitivity,
23% with bleeding gums, 35% with loose teeth, and 67% with
dry mouth [7]. All had 1 medical condition and 83% had 2 or
more medical conditions[7]. Nationally, 92% of US older adults
are reported to have at least one medical condition, and 77%
have 2 or more conditions [8]. Poor oral health contributes to
worsening general health in older adults [9-15].

Conventional restoration of cavities in older adults is more
complex than in younger individuals because of age-related
changes to the enamel, dentin, and pulp chamber [16]. The
majority of such cavities occurs at the gumline, at the periphery
of failed fillings and crowns, and in root surfaces after gum
recession [17]. These cavities are difficult to restore with
conventional surgical treatments using a dental drill and the
restored lesions often fail [18]. A randomized trial in older adults
with root caries lesions found similar restoration survival rate
(87% vs 91%) with atraumatic restorative treatment (ART;
using high-viscosity glass ionomer cements [GICs]) versus
conventional fillings, respectively [19]. Professiona applications
of sodium fluoride varnish (FV), thymol chlorhexidine varnish,
and silver diamine fluoride (SDF) are also effective in
preventing new lesions or arresting existing ones [20]. Annual
professional applications of topical 38% SDF were effectivein
arresting and preventing root caries |esions among older adults
inclinical trials[21-23]. A systematic review and meta-analysis
support the use of SDF [24,25], the use of ART with
high-viscosity GICs[26], and the use of 5% FV [27] for caries
management in older adults. However, there have been no trials
of comparative effectiveness of nonsurgical cariesintervention
strategies

Therefore, the objective of this randomized clinical trial is to
compare 2 nonsurgical evidence-based strategies for untreated
tooth decay: SDF versus ART + FV to improve clinical (caries
lesion arrest) and patient-reported (tooth pain, sensitivity)
outcomes among community-dwelling older adults. Both
intervention arms can be delivered by dental hygienists in
aternative (nondental clinic) settings. Nonsurgical in this
context means treatments that do not require the use of adental
drill. The reason this is a disparity issue is that the field of
dentistry lacks specific standards of care for older adults,
especialy those who have low income, with multiple medical
problems, physical frailty, and dementia. Instead, the typical
dentist triesto apply surgical treatments devel oped for younger,
healthier individuals, with predictably poor results.

http://www.researchprotocols.org/2020/9/e17840/
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Methods

Trial Design

Thisisamultisite, single-blind, parallel-arm, community-based
cluster randomized controlled trial with 2 arms. The tria has
been registered with Clinicaltrials.gov (NCT03916926) and is
currently in the recruitment phase. This protocol report follows
the SPIRIT [28] and CONSORT (Consolidated Standards of
Reporting Trials) guidance [29].

Research Objectives and Hypothesis

The primary aim is to compare 2 evidence-based strategies in
low-income older adults aged 62 or older followed for 52 weeks
(1 year): a“simple medical” strategy of topical application of
SDF (Arm 1) versus a “typical dental” strategy consisting of
ART and topical application of FV (Arm 2). The rationale for
adding FV to the ART arm is that ART has a direct effect on
the treated tooth and perhaps on the adjoining tooth surface
while FV has whole mouth benefits, as does SDF. Our primary
hypothesis is that simple medical treatment (Arm 1) is not
inferior to typical dental treatment (Arm 2) for clinical (caries
lesion arrest) and patient-reported (tooth pain/hypersensitivity)
outcomes at 52 weeks after treatment. Our secondary hypothesis
is that the simple medical treatment (Arm 1) is not inferior to
typical dental treatment (Arm 2) for clinical (new carieslesions)
and patient-reported (oral health quality of life) outcomes at 52
weeks after treatment.

Participant Recruitment, Enroliment, and Retention

Study sites are 22 housing facilities for adults of low income
in Northeast Ohio. In these facilities, residents live
independently in individual apartments. Older adult tenants
aged 62 or older will be approached for participation. Those
who self-report that they are without teeth will not be recruited.
Therecruitment will follow a2-stage process. (1) al participants
consented will participate in the dental screening; (2)
participants found to have nonurgent cavities (ie, those without
irreversible pulpitis, periapical abscess or cellulitis or facia
swelling) at the screening and who fulfill the inclusion criteria
(see below) will be enrolled into the clinical trial.

Service coordinators at the facilities will serve as site liaisons.
The study principal investigator/project manager will provide
the coordinators with an introductory letter/flyer (Multimedia
Appendix 1) containing study information and ask that it be
given to tenants and posted in public areas. The coordinators
will arrange an informational meeting (study dentist will give
atalk on the interventions as suggested by our stakeholders),
and study staff will present information regarding participation
at scheduled group events such as tenant meetings or health
fairs. For planning purposes, coordinators will have a sign-up
sheet for those interested in the sessions. Study staff will
schedule potentia participants for one-on-one sessions at the
housing facility to obtain informed consent and collect abasdline
survey. A dental examination and treatment appointments will
then be scheduled at each facility according to a designated
roll-out schedule for each facility, approximately 1-2 weeks
following consent and baseline data collection.
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According to the 2-stage process for enrollment, the
initialinclusion criteria of participants are as follows: provide
signed and dated consent form, willing to comply with all study
procedures, being availablefor the duration of the study (1 year),
male or female, aged 62 or older, and living in a participating
facility. In the second stage of enrollment, additional inclusion
criteria for continuation and participation in the randomized
controlled trial are based on the dental screening. A participant
must have at least one untreated root surface or corona caries
lesion on any permanent tooth with an International Caries
Detection and Assessment System (ICDAS) 11 [30] activelesion

Figurel. Study design.

Nelson et al

score of 3 or greater (localized enamel cavity to extensive
cavity). At this stage, further exclusion criteria are sensitivity
to silver or other heavy-metal ions or oral ulcerative gingivitis
or stomatitis, which prevents the potential participant from
receiving study treatment. The study has a 26-month recruitment
time frame that started in October 2019.

Participants are followed at 26 weeks (6 months) and 52 weeks
(12 months) that includes dental examinations/treatment and
survey completion. This follow-up period is consistent with
another cariesarrest trial [21]. The schematic of the study design
ispresented in Figure 1.

Total N=3749

+Eligible participants 2 62 years available in the various housing facilities

Total N=1368
«Approached participants

Phase | Screening | Total N=958

*Obtained consent for participation for those who have teeth
+Complete baseline dental screening
*Complete baseline participant questionnaires

Total N=408
*No decay
“Exit clinical trial

*Enroll participants with untreated decay (ICDAS 23) into Phase ||

Randomization by Facility

Arm 2
ART +FV
N=11 Facilities
N=225 Participants

*Baseline surveys (demographics, OH behavior, quality of life, pain, discomfort)
«Dental examination and baseline treatment based on intervention arm

*Dental examination and treatment based on intervention arm
«Follow-up surveys (pain, discomfort, oral health quality of life, and safety)

Phase Il Total N=550
Enrollment in
clinical trail
Arm 1
SDF
N=11 Facilities
N=225 Participants
Baseline visit Total N=550
26-Week visit Total N=550
52-Week visit Total N=550
+Final dental examination
satisfaction)

=Follow-up surveys (pain, discomfort, oral health quality of life, safety, and

Data Analysis

All visitswill occur at the housing facility where the individual
participant resides. Severa strategies will be used to retain the
participants. promotional items (ie, pens, magnets) with the
study logo and contact phone number at recruitment (alternate
contact information for family/friends that may allow to reach
the participant if primary contact information becomesinvalid
will be obtained at recruitment); annual birthday/holiday cards
will be sent to participants to maintain contact; and newsdl etters
will be sent twice a year with updates on the study’s progress
including reminders to update their contact information (by
phone or postal mail). Assistance from service coordinators or
other facility staff will be sought to maintain contact with

http://www.researchprotocols.org/2020/9/e17840/
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hard-to-reach/contact participants. Cash incentiveswill be given
to the participants at the baseline screening and examination
(US $25); those enrolled in the clinica tria will receive
additional incentives at 26-week follow-up visit (US $40), and
at the 52-week visit (US $40) for the completion of al study
procedures.

The Case Western Reserve University Ingtitutional Review
Board approved all study procedures (STUDY 20190481) and
written informed consent is obtained from the participant.
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Interventions

Conceptual Model and Design

Figure 2 shows the study model for the intervention. The
comparative effectiveness of “simplemedical” (ie, SDF) versus
“typical dental” (ie, ART + FV) intervention in this study is
focused on the person level to address the unique oral health
needs of low-income older adults. Figure 2 indicates that the
proposed intervention is hypothesized to arrest caries in older
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pain/hypersensitivity (primary outcomes), and prevent new
decay and improve oral health-related quality of life (secondary
outcomes) over a 52-week follow-up period. Safety and
satisfaction measures are process outcomes that are critical to
assess for sustainability and dissemination of the interventions.
Factorslikely to moderate the effectiveness of interventionsare
sociodemographics, chronic medical conditions, and oral health
behavior. These baseline (pretreatment) variables are aso
considered as prognostic variables (related to outcomes).

Primary Outcome:

adults with untreated caries and prevent tooth
Figure 2. Conceptual Model.
Moderators:
* Sociodemographic
* Medical conditians
* Oral health behaviors
Interventions:

Arm 1: biannual SDF

Arm 2: ART + biannual FV

Specifics of the I ntervention

Arm1l

The treatment will be biannual application (at baseline and 26
weeks) of topical 38% SDF (Advantage Arrest; Elevate Oral
Care, LLC) following manufacturer’ sinstructions and published
guidelines[31].

Arm 2

The treatment will be ART [19] with the cavity restored at
baseline with resin-reinforced GIC (GC Fuji Automix LC; GC
Americalnc). Participantsin thisarm will a so receive biannual
(at baseline and 26 weeks) topical FV application (FluoriMax
2.5% NaF Varnish; Elevate Oral Care, LLC) applied according
to manufacturer’s instructions.

Administration of | ntervention

The treatments are administered by licensed dental hygienists
supervised by a study dentist. All nonurgent cavitated lesions
will be considered for treatment in both arms. For application
of ART, if there are too many teeth to be treated, then priority
will bein this order: (1) anterior teeth; (2) any tooth retaining
an appliance (eg, partial denture); (3) teeth that arein occlusion
such as biting teeth. The procedures are presented in the
following sections
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* Caries arrest
* Tooth pain/sensitivity

Secondary Outcome:
* New decay
* Oral health-related quality of life

Process Qutcome:
* Safety
* Satisfaction

Arm1l

SDF will be applied to all carious lesions at the baseline visit
and the 26-week visit. The cavity will be cleaned with atooth
brush to remove debris, isolated with cotton rolls, and then SDF
from a single-use ampule will be applied using the
manufacturer-supplied brush. The lesion will be allowed to air
dry for about 1 minute. The participants can then resume normal
activity with no restriction.

Arm 2

ART will be administered only at the baselinevisit, but FV will
be applied biannually at the baseline and the 26-week visit.
Firgt, the cavity will be isolated with cotton rolls. The dental
hygienist will remove debris with moistened cotton pellets.
Then, soft demineralized tooth structure will be removed with
a spoon excavator at the periphery of the lesion by the
supervising dentist, where the shape of the cavity permits access
with the spoon excavator. A manual tooth brush and plain
pumice will be used to remove any further loose material. The
cavity will be washed with water. Second, the lesion will be
conditioned with the manufacturer-supplied polyacrylic acid
for 10-15 seconds, rinsed with water, and then resin-reinforced
glass ionomer restorative will be inserted into the cavity using
the manufacturer’s delivery device and coated with a protective
gel. The restoration will then be polymerized for 20 seconds
using a manufacturer-supplied visiblelight. Finally, FV will be
applied to al tooth surfaces using the manufacturer’s brush
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system. The material will be allowed to dry for 3-5 seconds.
The patient will beinstructed to avoid eating or dental hygiene
for 4 hours.

Proceduresfor Training I nterventionistsand Monitoring
I ntervention Fidelity

The study interventionists (dental hygienists) will receive
didacticand clinical instructioninthe application of SDF, ART,
and FV from 2 gold-standard experts who have been recognized
as national academic and clinical leaders in the application of
theseinterventions. The hygienistswill undergo a2-day training
and calibration exercise with extracted teeth and applying the
intervention on patients. To be certified, the study hygienist
must demonstrate mastery: by completing at least three ART
procedures on older adult patientswith cavitiesand at |east one
SDF and FV treatment on an older adult patient; and also
complete awritten examination on procedures.

To ensure study treatment is delivered per protocol and meets
the requirements of Ohio law, a study dentist will be present
for supervision. If there is a problem with the delivery of the
treatment or adherence to protocol, then the hygienists will be
given corrective training. In addition to direct supervision, a
research staff will take random images of ART restorations. A
digital camera(Canon EOS Rebel T2i 550D, Canon Inc.) fitted
with a 100-mm macro-lens and a ring flash will be used. The
research staff have been trained in using the camera. The
research staff randomly selects from among the participants
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receiving ART treatment on any particular day. These clinical
photographs will be reviewed on a quarterly basis by the
supervising dentist and corrective training will be provided to
the hygienistsif there is a problem.

Another third gold-standard expert (with expertise nationally
and internationally) will calibrate/train the examiners in the
ICDAS protocol in a separate 4-day training session. This will
include a didactic presentation and clinical examination of a
few older adult patients with the instructor. The calibration
session consists of the gold standard expert and the hygienist
examining 10-15 older adult patients separately to calculate
interrater reliability. The hygienist and dentists completed these
training sessionsin August 2019 prior to participant recruitment.

Dental examinationswill be conducted in aportable dental chair
inthe housing facility. A total of 4 examiners have been trained.
Theinterexaminer reliability was good to excellent for ICDAS
lesion severity (wk=0.62-0.68), lesion activity (wk=0.62-1.0),
and fillings (wk=0.78-0.86), respectively. Examiners will not
utilize dental radiographs. Examinerswill berecalibrated before
follow-up. At follow-up, the examiner will also not have access
to the results of the first examination to avoid detection bias. A
study dentist is present at each housing facility to supervisethe
examinations and treatment.

Data Collection

Participants’ schedule for datacollectionisgivenin Table 1. A
summary of the data collected is as follows.
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Table 1. Summary of study measures and timeline in the older adults trial.
Variable type, measure, and scale Source Timeline
Intervention by study arms Tod Tog”
Arm 1: Biannual SDF°
Arm 2: ARTY + biannual Fve
Primary outcome
Clinical dental examination To Toe T52f
Cariesarrest, frequency of treated surface/teeth that are arrested (%)  |cpAS9 corona and root [30]
Self-reported evaluation To, Tog: Tsp
Tooth pain/sensitivity, overall score PROMIS version 1.0 — Pain Intensity 3a
(Modified for dental) [32] and Dental Discom-
fort Questionnaire (Modified for adults from
[33])
Secondary outcomes
Clinical dental examination To. T2e Ts2
New decay, frequency of new decayed surface/teeth (%) ICDAS coronal and root [30]
Self-reported evaluation To Tog: Tsp
Oral hedlth quality of life, GOHRQoL" overall score GOHRQoL [34]
Process outcome
Safety, frequency of adverse events (%) Safety Questionnaire (Adapted for Adults ~ Tg, Tog, Tsp
from [35])
Satisfaction, overall score TSQM' (Modified for dental) [36] and Satis- 152 (for both satisfac-

M oderators
Sociodemographic, frequency (%)

Medical condition, frequency (%)

Oral health behavior, overall score

Oral health symptoms, overall score

faction with new treatment for cavities tion measures)

(Modified for adults from [37])

NHANES 111 [38] To
Common chronic health condition for adults Ty
65+ (Adapted from [39])

Oral hygiene (Adapted from [40,41]) To

Self-reported measures of current oral diss Ty
ease/tissue damage (Adapted from [42])

8T = 0 week/Baseline visit/Baseline visual /tactile dental examination (Arm 1: SDF, Arm 2: ART + FV)
bT26:26-W%k follow-up visit/Visual/tactile dental examination (Arm 1, Arm 2).

CSDF: silver diamine fluoride.

9ART: atraumatic restorative treatment.

€FV: fluoride varnish.

fT52:52-w%k final visit/Visual/tactile dental examination (final).
9ICDAS: International Caries Detection and Assessment System.
NGOHRQoL: Geriatric Oral Health Quality of Life.

iTSQM: Treatment Satisfaction Questionnaire for Medication.
INHANES: National Health and Nutrition Examination Survey.

Outcome

The primary outcomes are (1) clinical outcomes (caries lesion
arrest [ICDAS activity code 1], inactive); and (2)
participant-reported outcomes (tooth pain and hypersensitivity).
Clinical outcomeswill be assessed through dental examinations
conducted by calibrated examiners. Participant questionnaire
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will assess patient-reported outcomes using validated
instruments (Table 1). All primary outcomes will be measured
at baseline and at 26 and 52 weeks.

The secondary outcomes are clinical (new caries lesions, ie,
ICDAS lesion codes =3 on any surface that was previously
sound), as assessed by denta examination; and
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participant-reported outcomes (oral health quality of life)
assessed through questionnaires. All secondary outcomes will
be measured at baseline and at 26 and 52 weeks.

Other Moderator and Process Measures

The moderator variables include questions regarding
sociodemographics[43], medical/physical conditions[44], oral
health behavior [40,41], and oral health symptoms[42] that will
be collected at baseline (prior to treatment) through the
participant questionnaire. The process outcomes include
questionsregarding safety [35] assessed viaameasure that will
be collected at pretreatment and after treatment following the
baseline treatment, and at 26 and 52 weeks; and satisfaction
survey [36,37] with the treatment assessed after the exit visit at
52 weeks.

Study data will be collected and stored using the REDCap
Electronic Data Capture platform hosted by Case Western
Reserve University. The study staff use tablet computers for
on-site data entry.

Fidelity Checks

The study staff members who will facilitate recruitment,
scheduling, and data collection will attend a 2-day in-person
training on the conduct of the study protocol and logistics.
Specialized training in interviewing older adults will also be
included. In-class training incorporates the topics of human
subject protection, good clinical practice, and the study protocol.
Study staff members will be monitored through periodic data
audits and through direct observation of calls and recruitment
activities. Staff members will receive feedback on their
performance and conduct including but not limited to these
specific areas, adherenceto protocol and good clinical practice.
Corrective training will be provided as required.

Sample Size and Power Estimates

This study tests the hypothesis that simple medical treatment
(Arm 1) is noninferior to typical dental treatment (Arm 2) for
primary outcomes (caries arrest, tooth pain/hypersensitivity)
and secondary outcomes (new decay, oral health quality of life)
at 52 weeks after treatment. For continuous outcomes power
was computed using avariance correction (ie, varianceinflation
factor) to take into account possible correlations of outcomes
within cluster. All computations of required effective samples
sizes (or corresponding power) were done using the PASS 2005
software. For binary outcomes, aspecialized program for cluster
randomization (anoninferiority test comparing two proportions)
was used.

Thefirst primary outcome tooth pain was defined as change in
pain (based on a 100-mm visual analog pain scale, where a
higher score indicates worse pain) from baseline to 1 year. A
mean difference of 0 between the SDF and ART + FV arms,
and noninferiority to be within a margin (mean difference) of
8 between the SDF and ART + FV arms were considered, and
based on prior literature we also assumed a common standard
deviation of 25 [45]. Further, an average of 25 patientsrecruited
per site, anintraclass correlation of 0.01 (based on prior studies
and literature for similar populations) [46,47], and aconservative
15% dropout rate (based on prior studies) were considered
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including the possibility of deaths among participants. The use
of a.025 a-level one-sided t test to test the null hypothesis of
inferiority versus the alternative hypothesis of noninferiority
(asdefined above) in 11 sites per treatment group (corresponding
to 275 subjects per treatment group or 550 in total) will provide
an estimated 89% power to conclude noninferiority.

A second primary outcome is arrest rate. Previous data[19,48]
show a high arrest rate (of around 90%) for ART + FV. A
similar arrest rate for biannual application of SDF is expected
[23]. For the power calculation, the unit of analysiswas assumed
to be the person, and considered the binary outcome of arrest,
which isdefined as al lesions for an individual being arrested.
An equa (person-level) arrest rate of 90% for the ART + FV
and SDF groups, and noninferiority to be within a margin
(difference in arrest proportions for ART + FV versus SDF) of
0.09 were considered. With the same assumptions as before
using a .025 a-level one-sided z test, the targeted sample size
of 275 subjectsin 11 sites per treatment group will provide an
estimated 85% power to conclude noninferiority.

Randomization and Blinding

Randomization is at the level of the cluster (housing facility)
for logistical efficiency, that is, we require supplies and
personnel only for one intervention (rather than both) at each
site. In addition, having only one intervention at each site will
greatly reduce the potential for error (mistakenly giving the
wrong treatment) that could otherwise occur with people at the
same site assigned to different treatments. Furthermore, keeping
the same trestment at each site reduces chances of contamination
(ie, participant discussing their treatment with others).
Particularly as one of the primary endpoints (self-reported
pain/sensitivity) is subjective, it isimportant, in acontext where
blinding is not possible, to minimize the possibility that
participants may perceive, through communication with others,
that the treatment they are receiving isinferior or superior.

Additionally, stratified cluster randomization will be used, that
is, a block (constrained) randomization approach in which
balance over treatments is assured for 2 key cluster-level
(stratification) variables, namely, facility size (>100 versus <100
residents) and geographic |ocation (Cuyahoga County vsother).
While the randomization is at the housing level, the study
objectives, interventions, and primary outcomes all pertain to
theindividual level.

Study participants are blinded to the study group. Study staff
will be blinded at thetime of recruitment and obtaining consent.

Planned Analysis: Primary and Secondary Outcomes

Each primary outcome will be compared between the SDF and
ART + FV groups. For tooth pain, a 95% Cl based on at test
for the difference in mean responses (SDF minus ART + FV)
will be computed. If the CI lies within the interval (—o, 8), we
may conclude noninferiority of SDF relative to ART + FV
treatment. The Cl may secondarily be examined to assess
possible superiority of oneintervention over the other. For arrest
rate, a95% ClI for the differencein rates (based on a z statistic)
will be computed. If the CI lies within the interval (-0.09, 1),
we may conclude noninferiority of the SDF relative to ART +
FV treatment. Asabove, possible superiority of oneintervention
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over the other may also be assessed. For other outcomes, we
will also compute 95% CI for differences in means (or
proportions for binary outcomes). These secondary outcomes
will be assessed in an exploratory manner for possible
superiority or inferiority based on appropriate margins.

We will seek to corroborate initial results using a generalized
estimating equation (GEE) approach. For each outcome, aGEE
(marginal) model will be fitted that includes a treatment
indicator and prognostic variables (including sociodemographic
variables, medical conditions, and oral health behaviors).
Appropriate link functions (eg, logit link for binary outcomes
and identity link for continuous outcomes) will be specified and
an exchangeable working correlation matrix will be used to
allow for correlations within site. The arrest outcome will be
analyzed asabinary outcome (asdescribed inthe“ Sample Size
and Power Estimates” section), and secondarily as the number
of arrested lesions assuming an appropriate distribution (eg,
negative binomial) and link function (eg, log link). Robust t
testswith correction for asmall number of clusters[49] will be
used to test for treatment effects and corresponding 95% Cls
computed.

Secondarily, the above GEE approach will be extended to
analyze the repeated (baseline and 26 and 52 week) measures
for each outcome. The models for each outcome will include
the same prognostic variables as before, as well astime and a
time x treatment interaction, and will allow for correlations
among the repeated measures (eg, using a first-order
autocorrelation structure). If a substantial within-facility
correlation isfound, the need to incorporate facility asasecond
cluster level (within which a person [ie, the first cluster level]
is nested) will be assessed. To compare trends over time for the
2 interventions, estimation and testing (via a robust t test) for
the interaction term will be done. If the use of 2 cluster levels
is not found to be feasible in the GEE approach, a generalized
mixed effects model approach will be considered.
Dissemination

The study resultswill be disseminated through local and national
conferences, scientific publications, and channels established
by a 11-member stakehol der engagement group established for
this project. For local and city levels, dissemination will occur
through presentations, workshops, and educational programs
conducted in community organizations. At the statelevel, results
will be shared with the Ohio Department of Health, Medicaid
policymakers, and third-party payers who can revise
reimbursement policies. Nationally, Housing and Urban
Development (HUD) will create flyersto be distributed to their
housing facilities and share results with other states. All
stakehol der partners have suggested sharing the results on their
organization’s respective webpages and newdletters, which
reach large national, state, and local audiences.

Data Sharing Statement

The nonidentified data files, data dictionary, and supporting
documentation will be available without restriction by
application to the project biostatistician.
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Results

Recruitment started in October 2019 and is currently ongoing
(expected to be until the end of 2021). All follow-up intervention
and data collection will be completed by the end of 2022. Final
results are expected in June 2023.

Discussion

Overview

Dental practitionerslack robust guidance and standards of care
for the treatment of older adults. The ability to provide treatment
and the treatments themsel ves are impacted by the consequences
of multiple medical problems, physical frailty, and dementia.
Accessislimited by the ability to pay. Dentists typically apply
treatments developed for younger, healthier individuals, with
predictably poor results. An article on the dental woes of an
aging population [50] best summarizesthisdilemma. Thisreport
relates an anecdote in which a public health dentist recalls a
lecture given 20 years earlier on geriatric treatment during which
the speaker presented slides of a patient with substantial
evidence of previous treatment with excellent crowns and
fillings. However, with gum recession, inflammation, and caries
they had led to failure of the fillings and crowns. The patient
was a retired dentist who was knowledgeable and had taken
care of histeeth throughout hislife, but medical problems, side
effects of medications, and frailty took their toll. Conventional
treatment with adrill was not an option in this case nor isit for
many other older adults. The article concludes that with a
growing geriatric population, anew standard of dental carewas
urgent. Nonsurgical treatments such as SDF and ART and FV
are effective caries management strategies for older adults that
address many of the limitations of traditional treatments.

Our study isacomparative effectiveness study of 2 nonsurgical
treatmentsfor addressing both root and coronal caries outcomes
in older adults. Previous studies outside of the United States
have mainly focused on the prevention and arrest of root caries
lesions in community-dwelling older adults [19,21-23]. Both
SDF and ART are two relatively inexpensive, evidence-based
nonsurgical treatmentsthat can be provided by dental hygienists
(dental paraprofessionals) in most states outside of traditional
dental clinics to address the unique oral health needs of
community-dwelling older adults.

This study adds further to existing knowledge by addressing
patient-reported outcomes such as pain and hypersensitivity
that are of importanceto older adults, asthey affect their overall
ora health quality of life. In our prior study of older adults
living independently in 16 subsidized housing facilities in
Northeast Ohio, 62% of the participants reported that their
perceived tooth condition was fair/poor [6] with 40% reporting
tooth pain and 54% tooth sensitivity. Both treatment strategies
have the ability to kill plague bacteria and strengthen the tooth
surface [24-27] and thus address pain and sensitivity. SDF, in
particular, has been cleared by the FDA as atooth desensitizer.

This comparative trial can also provide needed evidence
regarding the effectiveness of these interventions in
community-based settings (ie, for public health purposes).
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Currently, there are no community-based public health Generalizability
interventions for older adults like those for children. For any
dental caries preventive/treatment intervention to be useful on
a population level, 5 presumed attributes are necessary: pain
and infection control, simplicity of use, cost affordability,
minimal personnel time and training, and noninvasiveness[51].
Potentially, these nonsurgical interventions have these attributes
and can addressthe limitations of the current clinic-based dental
care delivery system which is expensive and ill adapted [52].

The state requirements for supervision vary considerably. The
results of thistrial may be applicableto settingsin which dental
hygienists, or perhaps dental therapists, are permitted to provide
services under general supervision outside of traditional clinics
and practices. The results are limited by the necessity to select
particular dental materials based on our current assessment of
their practicality and ease of application. Other materials may
behave differently as industry is constantly innovating and
changing the materials. Nevertheless, evidence for this class of
treatment aternatives can result in more robust treatment
guidelines and standards that are broadly generalizable.
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Abstract

Background: Over the past decade, the prevalence of stunting has been close to 37% in children aged <5 years in Indonesia.
The Baduta program, amulticomponent package of interventions devel oped by the Global Alliance for Improved Nutrition, aims
to improve maternal and infant nutrition in Indonesia.

Objective: This study aims to assess the impact of the Baduta program, a package of health system strengthening and behavior
change interventions, compared with the standard village health services on maternal and child nutrition.

Methods: Theimpact evaluation uses a cluster randomized controlled trial design with 2 outcome assessments. The first uses
cross-sectional surveys of mothers of children aged 0-23 months and pregnant women before and after the interventions. The
second isacohort study of pregnant women followed until their child is 18 monthsfrom asubset of clusters. We will also conduct
a process evaluation guided by the program impact pathway to assess coverage, fidelity, and acceptance. The study will be
conducted in the Malang and Sidoarjo districts of East Java, Indonesia. The unit of randomization is the subdistricts. Asrandom
allocation of interventionsto only 6 subdistricts is feasible, we will use constrained randomization to ensure balance of baseline
covariates. Thefirst intervention will be health system strengthening, including the Baby-Friendly Hospital I nitiative, and training
on counseling for appropriate infant and young child feeding (I'Y CF). The second intervention will be nutrition behavior change
that includes Emo-Demos; anational television (TV) advertising campaign; local screening TV spots; afree, text message service;
and promotion of low-cost water filters and hygiene practices. The primary study outcomeis child stunting (low length-for-age),
and secondary outcomes include length-for-age Z scores, wasting (low weight-for-length), anemia, child morbidity, 1Y CF
indicators, and maternal and child nutrient intakes. The sample size for each cross-sectional survey is 1400 mothers and their
children aged <2 years and 200 pregnant women in each treatment group. The cohort evaluation requires a sample size of 340
mother-infant pairsin each treatment group. We will seek Gatekeeper consent and written informed consent from the participants.
The intention-to-treat principle will guide our data analysis, and we will apply Consolidated Standards of Reporting Trials
guidelines for clustered randomized trialsin the analysis.

Results: In February 2015, we conducted a baseline cross-sectional survey on 2435 women with children aged <2 years and
409 pregnant women. In February 2017, we conducted an end-line survey on 2740 mothers with children aged <2 years and 642
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pregnant women. The cohort evaluation began in February 2015, with 729 pregnant women, and was completed in December

2016.

Conclusions: The results of the program evaluation will help guide policies to support effective packages of behavior change

interventions to prevent child stunting in Indonesia.
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2020;9(9):€18521) doi:10.2196/18521

RR1-10.2196/18521

KEYWORDS

infant; feeding behavior; diet, food, and nutrition; growth disorders; undernutrition; nutrition during pregnancy; water treatment

Introduction

Background

Over the past decade in Indonesia, there has been little change
in child stunting, with the national prevalence of stunting
estimated as 37% of children aged under 5 years [1,2]. This
high level of growth failure has profound adverse consequences
for the physical and economic devel opment of affected children,
their communities, and the country overall [3-7]. Growth
faltering among Indonesian children starts in utero and is
associated with low maternal height and poor nutritional status
[8-15]. Among children in Indonesia, as elsewhere, 2 major
determinants—undernutrition and infections—broadly account
for postnatal deterioration in growth [10,15-20]. In studies
examining risk factors for child stunting in Indonesia, lower
maternal education and household wealth, including lower
expenditure on foods from animal sources, are associated with
ahigher prevalence of child stunting [15,18,19,21].

Presidential Decree Number 42/2013 on The National
Movement for the Acceleration of Nutrition Improvement
prioritized theimprovement of nutritional statusin thefirst 1000
daysof life, with the stunting of children aged <5 yearsasakey
indicator. The decree addresses 4 main strategies. The first is
to make nutritional improvements as the mainstream of the
development plan. The second is building capacity and
increasing human resource competence to respond to nutritional
needs in all sectors. The third is to promote effective
evidence-based interventions to improve nutrition. The fourth
is increasing community participation in nutrition programs.
The Government of Indonesia prioritized stunting reduction as
part of the Ministry of Health Strategic Plan 2015-2019 and
aimed to reduce the prevalence of stunting among children aged
<2 years from 33% in 2013 to 28% in 2019 [22].

In Indonesia, the public health system is decentralized and is
the responsibility of the district and municipal governments.
They manage health servicesthrough the District Health Office
and deliver primary health care services through community
health centers (Puskesmas). Civil society also actively
participates in the health sector through a community initiative
called the integrated village health post (Posyandu). It consists
of community volunteers (health cadres), trained by village
midwives, or other community health center staff. The health
cadres assist with preventive health services, including nutrition
education to pregnant women and caregivers of children aged
0-59 months.
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In 2014, the Ministry of Health requested the Global Alliance
for Improved Nutrition (GAIN) to support the Malang and
Sidoarjo districts in East Java to reduce child stunting.
Subsequently, GAIN initiated the Baduta (means children aged
<2yearsin Indonesian) program with funding from the Ministry
of Foreign Affairs of the Netherlands and in collaboration with
Save the Children, Paramitra Foundation, and PT Holland for
water (Nazava). The experience and recommendations generated
through the Baduta program will inform on efforts to improve
nutrition and prevent stunting nationally in Indonesia. GAIN
invited the University of Sydney, in collaboration with the
Centre for Health Research, Universitas Indonesia, and the
London School Hygiene and Tropical Medicine to conduct a
comprehensive theory-driven evaluation designed to learn about
the factors affecting program delivery and the achievement of
the impact of the interventions [23,24]. This paper describes
the study protocol for theimpact and process eval uations of the
Baduta program.

Objectives

The Baduta study aims to assess the impact of a package of
health system strengthening and behavior change interventions
on maternal and child nutritional status compared with the
standard, integrated village health post services. The primary
outcomein the cross-sectional evaluation will be the prevalence
of low length-for-age (<-2 Z scores) in children aged <2 years
in each treatment group, whereas in the cohort evaluation, it
will be the mean length-for-age Z scores in each treatment
group. The secondary outcomes will include mean
length-for-age Z scores, the preval ence of |low weight-for-length
(<-2 Z scores), child anemia (hemoglobin [Hb] <11 g/dL),
indicators of infant and young child feeding (1Y CF) practices,
maternal and infant dietary intake, and use of iron and folic acid
supplements by pregnant women.

Hypotheses

Primary Hypothesis

A package of behavior change interventions and health system
strengthening activities delivered to arural population in East
Java, Indonesia, over 18 months will improve women's diet
and iron supplementation in pregnancy, breastfeeding, and
complementary feeding practices, promote hygienic food
preparation; and promote use of clean drinking water. The
interventions will reduce the prevaence of stunting
(length-for-age Z score <-2 Z) in children aged O to 23 months
by 6% (35% in the control group to 28.9% in the intervention
group) as assessed in cross-sectional surveys, compared with
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areas with only the routine integrated village heath post
services.

Secondary Hypotheses

Theinterventionswill (1) increase mean length-for-age Z scores,
mean weight-for-age Z scores, and mean weight-for-length Z
scores at 18 months in the cohort of children followed up
longitudinally; (2) decreasethe prevalence of low weight-for-age
and low weight-for-length in baseline and end-line
cross-sectional surveys; (3) decrease the number of childrenill
with diarrhea, acute respiratory illness, or fever in both
cross-sectional and cohort assessments, (4) decrease the
preval ence of anemiain pregnant women and children aged <2
years, (5) increase women's knowledge about appropriate
breastfeeding practices; (6) increase median duration of
exclusive breastfeeding and the percentage of women
exclusively breastfeeding at 6 months and age-appropriate
breastfeeding in children aged 0 to 23 months; (7) increase
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women'’s knowledge about appropriate complementary feeding
including snacks; (8) decrease the percentage of children aged
<2 years receiving snacks; (9) increase the percentage of
children consuming >4 food groups at ages 6-8, 9-11, and 12-23
months in the end-line cross-sectional assessment and ages 7,
10 and, 17 months in children followed up in the cohort
assessment; and (10) increase nutrient intakes, nutrient density,
and dietary adequacy for children aged 6-23 months.

Methods

Study Design

The study isaprobability impact evaluation [25] using acluster
randomized controlled trial with 2 parallel treatment arms. The
design uses a superiority hypothesis, having one-to-one
alocation of the treatments, 2 types of outcome assessments,
and a process evaluation (Figure 1).

Figure 1. Diagram of the study design for the impact evaluation. I'Y CF: infant and young child feeding.
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Cross-Sectional Survey Assessment

Thefirst assessment approach will use repeated cross-sectional
surveys of mothers of children aged 0-23 months and pregnant
women at baseline before interventions commence and 2 years
later at the end line, which is the best approach to assess the
impact of the intervention on the stunting prevalence in the
study population (population-level impact) [26]. In the
cross-sectional surveys, we will collect information on
socioeconomic and demographic characteristics, infant feeding
practices including intentions of the mother to breastfeed and
mother's self-efficacy with breastfeeding, child morbidity
reported by mother/caregiver, contact with the health system
and exposure to the interventions, maternal and child
anthropometry, and maternal and child hemoglobin. We will
assess the impact by comparing the change in the prevalence
of key indicators between the treatment groupsin children aged
<2 years and pregnant women.

Cohort Study Assessment

The second will be a cohort study that will recruit pregnant
women from a subset of study clusters and follow them from
late in the third trimester of pregnancy until their child is 18
months old to examine the impact of the interventions on child
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growth at the individual level. This cohort study will allow us
to examine subgroups for any modifying effects on the primary
outcome, for example, the modifying effects of different levels
of maternal education and household wealth on the impact of
theintervention on the study outcomes. Wewill excludewomen
who are severely anemic (Hb<7 g/dL) or have chronic diseases
such as tubercul osis, women who intend to migrate outside the
subdistrict, infants born with a visible congenital defect, and
multiple births (twins) from the cohort study.

Program Impact Pathways

The Badutainterventions should operate through 4 intervention
pathways, as shown in the program impact pathway illustrated
in Figure 2. The first pathway is to improve nutritional status
during pregnancy by improving the nutrient adequacy of diets
through increased consumption of foods from animal sources
and iron and folic acid supplements. The second is to improve
the nutrient adequacy of infant and young child diets through
improved dietary diversity. The third is to reduce infectious
diseases and improve nutrient intake through adherence to
exclusive breastfeeding in the first 6 months of life. The fourth
is to reduce infectious diseases through improved water and
sanitation practices.

Figure 2. Impact pathways of the Baduta program interventions. 1Y C: infant and young child; TV: television.

Pathways Intervention Intermediate Outcomes Impact
outcomes
» Emo-Demos ™ Women's dietary diversity Improved
Iron Intake * TV and tablet commercials /» Consumption of animal- Nutrient ad nutritional status
pathway for e SMSBunda sourced foods du rient acequacy @l during pregnancy
pregnant * Irontablet intake  Consumption of iron and Lring pregnancy (Hemoglobin and
women monitoring folic acid supplements MUAQ)
™ IYC dietary diversity l
Infant and * Emo-Demos ™ IYC consumption of other
young child ¢ TVand tablet commercials fru'rts.and vegetables, and o
e e SMSBunda iron rich foods IYC nutrient intake
s Infant and young child ™ IYC consumption of flesh
pathway feeding counseling food, eggs, Vitamin A
rich fruit and vegetables
* Emo-Demos l
EXERIEnE * TV and tablet commercials
breastfeeding : SBrrv;szrLfl;:n;ng counseling ey 1 Exclusive breastfeeding IYC nutrient adequacy v
pathway » Baby-Friendly Hospital
Initiative Improved
child growth and
hemoglobin
* Emo-Demos status
Hygiene and * TV and tablet commercials
improved s SMSBunda > Improved water treatment Decrease in infectious
drinking water * Water filter promotion and hygiene practices disease
sales and use by Nazava
pathway resellers

Process Evaluation

During the delivery of the interventions, we will also conduct
a process evaluation to assess the intervention input, output,
and outcomes related to the program impact pathway and
responses of the target populations to the intervention and
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contextual factors affecting the intervention. We will integrate
and align the process eval uation with process monitoring of the
implementers of the interventions.
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Study Setting

We will perform the study in the Malang and Sidoarjo districts
of East Java, Indonesia (see Multimedia Appendix 1—a map
of East Java with the study districts marked), which had an
estimated population of almost 2 million and 2.5 million in
2014, respectively. There are 350 villages in Sidoarjo and 390
villages in Maang. The population density of Sidoarjo
(2891/km?) is almost 4 times the popul ation density of Malang
(780/km?) [27]. Sidoarjo is a peri-urban district, with 13% of
households from urban areas, and most adults are employed as
factory workers (36%) or providing public and private services
(41%: trader, hotels, restaurant, and public institutions) [28].
Malang is arural district, with 97% of households from rural
areas, and most adults are employed as farmers (33%) or
providing public and private services (34%: traders, hotels,
restaurants, and public institutions) [29]. On the basis of the
annual nutrition surveillance data from the Ministry of Health,
there are 24% of children aged <5 years who are stunted in
Sidoarjo and 31% in Malang. Approximately two-thirds of the
children aged <5 yearsin Malang and a half in Sidoarjo attend
integrated village health posts for weight monitoring [28,29].

There are 51 subdistricts available for the study (33 in Malang
and 18 in Sidoarjo), with an average population of 86,000. On
average, there are 1.3 community health centers in each
subdistrict, and each covers a population of approximately
68,000 people. Within the catchment area of each community
health center, there are, on average, 2.8 subcenters (Pustu) that
cover 5villages or about apopulation of 30,000. Primary health
care outreach to the community uses monthly integrated village
health posts organized by local female health volunteers who
coordinate with the community health center staff and village
midwives. Village midwives are trained midwives who reside
in 1 village within the community health center catchment area
and are part of the service network. The village midwives
program is part of the government’s efforts to accelerate the
improvement of community health, particularly concerning
maternal and child health. The roles and responsibilities of
village midwives include maternal and child health, family
planning services, health promotion, and preventive services as
well as early detection and initial treatment for maternal and
child health conditions, including undernutrition.

Cluster Selection and Design of Randomization

The unit of randomization for the study will be subdistricts,
selected by the authors to prevent contamination as they will
deliver the health system strengthening interventions through
the subdistrict community health centers. It will only befeasible
to randomize a limited number of subdistricts to the new
interventions versus the standard programs. As we will be
limited to 12 subdistrict clusters (6 intervention and 6 usual
programs), it will not be possible to use simple randomization
to alocate them randomly to theintervention or control groups.

We will use constrained randomization [30,31] to ensure a
balanced distribution of covariatesin the study treatment groups
because of the limited number of subdistrict clustersin which
it is feasible to conduct the study. There are 33 subdistrictsin
Malang and 18 subdistricts in Sidoarjo. We will exclude
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subdistrictswith similar ongoing projectsand small subdistricts
(population <70,000), leaving 24 subdistricts eligible for the
study.

We will conduct hierarchical cluster analysis on the 24 eligible
subdistricts using data for each district from the 2011 Village
Potential Statistics (Pendataan Potensi Desa/Kelurahan) data
set and local health surveillance data. We will use indicators of
household economic status, accessto health care, and prevalence
of undernutrition in children to identify a group of similar
subdistricts. We will select a group of 12 of the most similar
subdistrictsand construct alist of the 924 possible combinations
of 6 intervention subdistricts and 6 comparison subdistricts. We
will perform the analyses for constrained randomization with
SAS 9.2 (SAS Ingtitute Inc) using an algorithm developed by
Chaudhary and Moulton [32].

We will select combinations of intervention and comparison
subdistricts with balanced covariates, as measured by a
difference in (1) the average distance of the neighborhood to
the closest community health care center with a cutoff valuefor
balance <0.5 km, (2) the coverage of children weighted at village
health posts with a cutoff value for balance <5%, (3) the
prevalence of underweight children (weight-for-age less than
—2 Z score from growth monitoring charts) with a cut off value
for balance <2.5%, (4) the ratio of village health posts to the
total population with a cutoff value for balance <1.6/10,000
population, and (5) the percentage of low-income familieswho
have a local government Certificate of Disadvantage (Surat
Miskin/Surat Keterangan Tidak Mampu) with a cutoff value
for balance <5%. Using simple random sampling, wewill select
one of the balanced combinations of subdistricts for allocation
of the study interventions.

For mative Resear ch and Pilot Studies

Before designing the Baduta program, GAIN conducted
formative research to identify delivery platforms, create
communication strategies and frame messages, and develop
communication materials [33]. The GAIN staff and aresearch
team from the London School of Hygiene and Tropical
Medicine, London, United Kingdom, and the Regiona Centre
for Food and Nuitrition, Southeast Asian Ministersof Education
Organization (SEAMEO-RECFON), Jakarta, Indonesia,
conducted formative research and a pilot study of the Healthy
Gossip Movement (Gerakan Rumpi Sehat) intervention [33] to
determine whether a communication strategy that focused on
strong behavioral handles rather than educational messages
would be effective in changing nutritional behavior. The Baduta
project team developed 12 participative and demonstrative
activitiesfor delivery in community settings called Emo-Demos.
The Evo-Eco theory [34] underpins these activities, which are
grounded in the psychological and environmental determinants
of behavior. This approach suited a community setting where
nutrition knowledge was high, but the adoption of healthy
nutritional behaviors was poor [35]. The pilot study found a
greater improvement in dietary diversity when messaging based
on emotional driversof behavior change was channel ed through
both mass media TV adverts and Emo-Demo community
activities [33]. We used these 2 interventionsin the package of
behavior change interventions for the Baduta program.
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Description of the Baduta Program I nterventions

Theinterventions will primarily aim to strengthen the existing
activitiesdelivered through the public health system to promote
recommended nutrition practices for pregnancy, breastfeeding,
and complementary feeding. We will implement the following
activitiesin theintervention subdistrict clusters during the study.

Health System Strengthening I nterventions

In the first health system strengthening intervention, Save the
Children will launch the implementation of the Baby-Friendly
Hospital Initiative (BFHI) [36] in the public sector district and
municipal hospitalsand birthing centers at the community health
centers in the intervention subdistricts. The World Health
Organization (WHO) and the United Nations Children’'s
Emergency Fund (UNICEF) jointly conceived the BFHI in 1991
as a strategy to improve breastfeeding rates worldwide. A
hospital or birth center can receive Baby-Friendly designation
if they show compliance with the Ten Steps to Successful
Breastfeeding [36].

In the second health system strengthening intervention, Save
the Children will train village midwives, health workers, and
integrated village health post cadres on counseling for
appropriate 1YCF using the Indonesian Ministry of Health
adaptation of the WHO/UNICEF Community Infant and Young
Child Feeding Counseling Package [37].

Behavior Change I nterventions

We will employ 4 different behavior change interventions to
address program outcomes, as shown in the program impact
pathway (Figure 1). We have developed behavior change
communications using the Behavior Centered Design theory
and employed emotional drivers of behavior change rather than
education-focused messaging [33].

The first will be 12 participative and demonstrative behavior
change activities called Emo-Demos, devel oped by the London
School of Hygiene and Tropical Medicine, London, United
Kingdom, and GAIN [33], which are based on the psychological
and environmental determinants of behavior. The Emo-Demos
include topics on nutrition during pregnancy (3 activities),
breastfeeding (3 activities), care during pregnancy (1 activity),
complementary feeding issues (4 activities), and handwashing
(1 activity; see Multimedia Appendices 2 and 3 for details of
Emo-Demos). The Paramitra Foundation will recruit and train
village facilitators to train village midwives and health cadres
to deliver Emo-Demos during monthly pregnant women classes
and child growth monitoring at the integrated village health
post.

The second will be a national TV campaign that will have 4
high-quality spotswith messages on nutrition during pregnancy
(1 spot), breastfeeding (1 spot), and complementary feeding
issues (2 spots, see Multimedia Appendices 4 and 5 for a
description of these TV spot messages). The TV spots will air
on 5 national TV channels, and it will not be possibleto contain
them to only the intervention subdistricts. Village facilitators
will also screen the TV spots using tablets during integrated
village health post meetings and with people passing by during
street visits.
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The third will be the established SMS Bunda intervention, a
free, text message service for pregnant women and postnatal
mothersthat aimsto reduce maternal and infant mortality [38].
Midwives encourage women to access the service by registering
their mobile number and the expected date of delivery at any
time during pregnancy. Initially, in pregnancy, the women
receive regular short messages about antenatal care. In the last
month of pregnancy, the text message contains information
related to the first days after childbirth for mother and baby,
including information about early initiation of breastfeeding.
In the first month of birth, the messages provide information
about the health of mothers and newborns, including exclusive
breastfeeding.

In the fourth intervention, GAIN will partner with a company,
Nazava, to expand sales of low-cost water filters and promote
appropriate water treatment and hygiene practices. Water filters
are alow-cost and effective method to purify water that avoids
costly fuels (wood or electricity) to boil water. Nazava's rural
sales network in the Malang and Sidoarjo districts as well as
trained resellers will market the filters and provide education
ons on water treatment and handwashing.

Description of Standard Primary Health Care Services

During the study, both the intervention and the comparison
clusters will receive the standard primary health care services.
Monthly integrated village health posts are the delivery
platformsfor the usual community health services that include
child growth monitoring, food supplements, child
immunizations, antenatal care, pregnancy classes, and family
planning services. Thelocal community, particularly thevillage
health cadres, organize theintegrated village health post services
under the supervision of the community health center staff. The
community health center staff, village midwives, and village
health cadres deliver the services.

Evaluation Outcomes

Primary Outcomes

The primary outcome for the cross-sectional evaluation is the
difference in the percentage of stunted (length-for-age<—2 Z
scores) children aged 0-23 months between the intervention and
the comparison groups at the baseline and end-line surveys. For
the cohort evaluation, the primary outcome is the differencein
the mean length-for-age Z scores between the intervention and
the comparison groups every 3 monthsfrom birth to 18 months,
as measured in the follow-up assessments.

Secondary Outcomes

The secondary outcomes for the cross-sectional evaluation
include differences between the 2 treatment groups at the
baseline and end-line surveys in the following: (1) the
percentage of wasted (weight-for-length<—2 Z scores) children
aged 0-23 months and their mean weight-for-length Z scores;
(2) the percentage of children aged 0-23 months with low
hemoglobin (Hb <11 g/dL) and their mean hemoglobin; (3) the
number of events and the mean number of daysthe children are
ill >2 weeks before interview with diarrhea, acute respiratory
infections, and fever; (4) the percentage of children aged 0-23
months who are ever breastfed, are breastfed with an hour of
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birth, are given prelacteal feeds, are exclusively breastfed inthe
first 6 months of life, continue breastfeeding at 1 and 2 years,
and are age appropriately breastfed; (5) the percentage of
children aged 6-23 months with minimum dietary diversity,
minimum mea frequency, minimum acceptable diet, and
frequency of consumption of 7 food groupsand iron-rich foods;
(6) the percentage of children aged 6-23 months consuming
snacksthe day beforetheinterview; (7) the mean intake of food
energy, protein, carbohydrate, fat, and selected micronutrients
from complementary foods and the micronutrient density of the
complementary feeding diets compared with desired levels at
6-8, 9-11, and 12-23 months of age; (8) the percentage of
children aged 12-23 months at risk of inadequate nutrient intake;
(9) the percentage of motherswith appropriate knowledge about
I'Y CF; and (10) the percentage of motherswith high self-efficacy
for breastfeeding.

The secondary outcomes for the cohort evaluation include
differences between the 2 treatment groups in the following:
(2) the percentage of wasted (weight-for-length<—2 Z scores)
children and their mean weight-for-length Z scores every 3
monthsfrom 3 to 18 months; (2) the percentage of children with
low hemoglobin (Hb <11 g/dL) and their mean hemoglobin at
18 months of age; (3) the number of events and the mean
number of days the children are ill >2 weeks before interview
with diarrhea, acute respiratory infections, and fever from birth
to 18 months; (4) the percentage of children who are ever
breastfed, are breastfed within 1 hour of birth, are given
prelacteal feeds, and are exclusively breastfed each month from
birth to 6 months; (5) the median maternal breastfeeding
self-efficacy score and the percentage of mothers with high
self-efficacy for breastfeeding at 7 days and 3 and 6 months
postpartum; (6) the percentage of children with minimum dietary
diversity, minimum meal frequency, and minimum acceptable
diet a 7, 10, and 17 months of age; (7) the percentage of
children consuming snacks within 1 hour of meals and the
contribution of snacksto energy intake at 6-8, 9-11, and 16-18
months of age; (8) the mean intake of food energy, protein,
carbohydrate, fat, and selected micronutrients from
complementary foods and the micronutrient density of the
complementary feeding diets compared with desired levels at
6-8, 9-11, and 12-23 months of age; (9) the percentage of women
receiving and consuming iron and folic acid supplements during
pregnancy; and (10) the percentage of women pregnant in their
third trimester meeting minimum dietary diversity and at risk
of inadequate nutrient intakes.

Outcome M easurements

In the cross-sectional assessment at baseline and end-line
surveys, we will measure the following factors or indicators:
social, economic, and demographic characteristics, infant
feeding practices; child morbidity; contact with the health
system; and exposureto theinterventions. We will also measure
maternal and child anthropometry and hemoglobin status.

In the cohort assessment, we will conduct repeated data
collection on social, economic, and demographic characteristics;
infant feeding practices; maternal and child dietary intake; child
morbidity; contact with the health system; and exposure to the
interventions. We will also conduct repeated measurements of
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maternal and child anthropometry and child hemoglobin status
at 18 months.

Anthropometry

Trained field workers will collect measurements of weight,
recumbent length in infants, height in mothers, and mid-upper
arm circumference in pregnant women using standard methods
and equipment [39,40]. We will standardize the measurements
of the anthropometry field workers using established methods
before and during data collection [39]. In both the
cross-sectional and cohort evaluations, 2 field workers will
collect duplicate measurements of the weight and length of
children aged <2 years. The field workers will take a third
measurement if the difference between thefirst 2 measurements
exceeds a predetermined allowable limit (see details bel ow).

We will calculate the Z scores for infant length-for-age and
weight-for-length using the 2006 WHO Child Growth Standard
[41], and we will define stunting as a low length-for-age or
<-2.00 SD from the reference mean and wasting as low
weight-for-length or <=2.00 SD. Wewill collect mid-upper arm
circumference from pregnant mothers and define it as low if
<23cm[42].

The field workers will collect al anthropometry data using
in-field digital data capture on tablets with routines that
immediately calculate Z scores and provide them with awarning
about extreme values and the need for remeasurement to check
for potential errors (i, if first and second measurement differed
by >0.7 cm for length and by >0.1 kg for weight). We will refer
to children with very low weight-for-height (Z score<-3) to
their local community health center for assessment and treatment
of severe acute malnutrition.

Birth Weight and Duration of Gestation

In the cross-sectional assessment, we will ask mothers of
children aged <2 years to recall the birth weight and ask them
to describe their infant’s birth size using the same question as
in the Indonesian Demographic and Health Survey (DHS) [43].
There will be no estimate of the duration of gestation. In the
cohort assessment, we will measure birth weight within 72 hours
after birth. We will estimate the duration of gestation using the
mother’s report of the first date of her last menstrual period.

Hemoglobin

In the cross-sectional evaluation, we will assess hemoglobinin
all women and children. However, in the cohort evaluation we
will assess hemoglobin from children at 18 months and mothers
during pregnancy. We will collect capillary blood samples and
measure hemoglobin using a portable hemoglobinometer
(Hemocue). Wewill refer motherswith ahemoglobinlevel <12
g/dL and children with a hemoglobin level <11 g/dL to their
local community health center for assessment and treatment.

Child Morbidity

In the cross-sectional and cohort assessments at the scheduled
visits (Figure 3), trained interviewerswill record maternal recall
of symptomsfrom the preceding 2 weeks of common childhood
illnesses (diarrhea, cough, and fever) using the standard
Indonesian DHS questions.

JMIR Res Protoc 2020 | vol. 9| iss. 9 |e18521 | p.116
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS Dibley et al

Figure 3. Schedule of enrollment, interventions, and assessments for cohort evaluation. X: indicates activity occurred at given visit or life cycle stage;
lines mark the duration of the interventions; 24 HR: 24-hour dietary recall.

| i Study Period )
Study stage alf&l:ll:.i‘:;n Baseline Follow-up visit Closeout
January to| March to
Calendar time,| February April April 2015 to February 2017
2015 2015
Postpartum e
Life cycle stage within 7 days 1meonth | 2menths | 3 moenths | 4 months | 5months | 6 months | 7 menths | & menths | 9 months | 12 menths | 15 months | 18 months
72 hrs
Visit number 1 2 3 4 5 6 7 L] 2 10 11 1z 13 14 15
Enrolment:|
Allocation| X |
Eligibility screen| | X |
Informed consent X
I | | | I
Health system strengthening| |* T T -
Behavior change interventions
| I I I | I
Identification) X |
Household information| X
Pregnancy knowledge| X
Breastfeeding intention| X
Infant feeding knowledge| X
Food security| X X
Birth outcome and delivery services| X
Antenatal care| | X
Breastfeeding practices| | X | | | |
Complementary feeding practices| | X | X | X X X X | | X X X X
Utilization of Posyandu| | | | X X | | X X X X
Immunizations| X
Exposure to Baduta intervention| | X | | X X X X X X
Child morbidity | | X | X | X X
Mother 24HR dietary intake | | X | | X | | L3
Child 24HR dietary intake| | | | X | | ox X
Anthrapometry - mother | | X | | X | | X
Anthropometry - child | | X x| | X X | | x X X X
Hemoglobin assessment - mother| | X | |
Hemoglobin assessment - child| | | | X X

breastfeeding confidence, at birth and at 1, 3, and 6 months

IYCF postpartum.

In both the cross-sectional and cohort evaluations, we will )
collect information about IYCF using an DietarylntakeData

interviewer-administered questionnaire on breastfeeding and  Quantitative dietary intake data will be collected using 4-pass
general complementary feeding practices. Inthecross-sectional  24-HR. In the cross-sectional evaluation, we will collect it at
evaluation, trained interviewers will ask questions about infant  baseline and end line from pregnant women and infants aged
feeding practices based on questions from the Indonesian DHS ~ 6-23 months, whereasin the cohort assessment, we will collect
that allow estimation of the standard WHO 1YCF indicators it from mothers during pregnancy (third trimester) and from
[44]. TheselY CF questionswill includethetiming of initiation infants at 7, 10, and 17 months of age. Paper-based data
of breastfeeding; current breastfeeding status; use of bottlesfor  collection was used to collect dietary datain the cross-sectional
feeding; current use, timing, and introduction of other liquids surveysand for the pregnant women in the cohort study, whereas
and solid foods; meal frequency; and consumption of food digital datacapturewas used to collect the 24-HR from children
groupsin the previous 24 hours and week before theinterview.  in the cohort study.

Wewill also collect 24-hour dietary recalls (24-HR), which will
be used to assess indicators of 1Y CF (see the Dietary Intake
Data section).

For each target group and data collection period, 24-HRs will
be proportionately collected on all days of the week to account
for any day of the week effects on dietary intakes. In subsamples
Inthe cohort assessment, wewill administer the questionsabout ~ of pregnant women and infants aged 12-23 months, we will
I'YCF at the same time as we collect the anthropometric data, collect repeated 24-HRs on nonconsecutive days (n=40 per
that is, soon after birth, every month in the first 6 months, then  target group per data collection period) to adjust nutrient intake
every 3 months until they are 18 months of age. distributions for intrasubject variability [46] when estimating

We will estimate indicators of 1'YCF according to the WHO the percentage at risk of inadequate nutrient intakes.

indicators for assessing |'YCF practices [44], including early Wewill collect al 24-HRsin the participants’ homes by trained
initiation of breastfeeding, exclusive breastfeeding, predominant  interviewers using standardized methods [46]. Briefly, in the
and continued breastfeeding, bottle-feeding practices, dietary  first pass, each respondent will be asked to recall all foods and
diversity score, meal frequency, minimal acceptable diet, and beverages consumed by herself (or her child) during the
timing of initiation of complementary feeding. preceding day. In the second pass, for each food and beverage
listed, wewill record details about the time of consumption, the
food and beverage (brand names, ingredients, and cooking
methods), and any food items added (eg, sugar added to ted).
In the third pass, we will ask the respondents to estimate the
amount they (or their child) consumed, after probing for
leftovers. Portion sizes will be quantified by weighing the
indicated amounts of real foods, photographs, food models, or

Information will be collected about mothers' intentions to
breastfeed their infants when they are pregnant. We will assess
the mothers self-efficacy with breastfeeding using the
breastfeeding self-efficacy short questionnaire developed by
Dennis[45], which isa14-item instrument aimed at measuring

https://www.researchprotocols.org/2020/9/e18521 JMIR Res Protoc 2020 | vol. 9 | iss. 9 |e18521 | p.117
(page number not for citation purposes)

RenderX


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

JMIR RESEARCH PROTOCOLS

by the number of standard units consumed. We will develop a
standard portion size manual to ensure that all interviewers use
consistent methods. We will record recipes, including the
amounts of raw food used in the recipe, the cooking method,
and the total amounts cooked and consumed. In thefourth pass,
the interviewers will review the dietary data for completeness,
and they will ask whether the previous day’s diet represented
atypical day and, if not, how it differed from usual, and for
infants, whether they were breastfed on the previous day.

Dietary Data Processing

Dietary data will be collected using either a paper-based
guestionnaire or an in-field digital data capture on tablets for
multiple-pass 24-HR that is under development. The digital
data capture system saves data processing time and reduces
errors by ensuring that probes and food portion size estimations
are standardized. At the end of each data collection day, all
dietary data will be checked for completeness by the team
supervisor. Paper-based questionnaires will be entered into
computer files with special-purpose data entry screens, and
digitaly captured questionnaires will be downloaded directly
to a central server. The 24-HR records from both sources will
be reviewed by trained nutritionists to monitor data quality and
to select the appropriate food composition for foods not linked
to an existing food composition item. We will monitor dietary
data quality by applying a plausible energy range for children
(by age group and breastfeeding status) to identify energy under-
and over-reporting.

Process Evaluation

Process evaluation of the Baduta study aims to assess program
coverage, fidelity, and acceptance by the intended target
population, guided by the program impact pathway, and to
demonstrate plausibility and the attribution of impacts to the
intervention. Wewill emphasize the 4 program impact pathways
that include knowledge adoption of (1) exclusive breastfeeding,
(2) 1Y CF practices, (3) iron intake pathway, and (4) knowledge
adoption of household water treatment and safe storage and
hand washing. In the process evaluation, we will collect data
about the interventions attached to these 4 pathways, such as
the BFHI, breastfeeding and complementary feeding counseling,
emotional demonstration (Emo-Demo), and enhanced water
treatment through the household-level promotion of Nazava
water filters.

We will use mixed methods to collect process evaluation data.
The qualitative methods will include semistructured interviews
with women participating in the intervention, health workers
(midwives, nurses, village midwives, cadres, nutritionists, and
doctors), managers (the head of the community health center
and the head of midwives), and intervention implementers
(Project Manager, Monitoring Officer, and Field Officer of Save
the Children; Director, Project Manager, Monitoring Officer,
and Subdistrict Coordinator of Paramitra; and Project Manager,
Safe Eater Consultant, and Save Water Entrepreneur of Nazava);
a structured questionnaire survey of the water filter users; and
observation of Emo-Demo sessions. Apart from these primary
data, we will use secondary data from the project monitoring
records maintained by Savethe Children, Paramitra, and Nazava.
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The field research team will consist of nutritionists,
anthropologists, and psychologists who have previous
experiencein qualitative research and speak thelocal language.
The investigators from the University of Indonesia,
SEAMEO-RECFON, and the University of Sydney will train
the field research team in qualitative data collection, data
organization methods, and survey methods. They will be
involved in finalizing the data collection tools that will be
pretested before data collection. We will purposively select a
sample of the clusters from the evaluation study to collect the
process evaluation data.

Sampling Design and Sample Size

Sample Size

We estimated the targeted sample size for the study using the
following assumptions: (1) inthe 51 subdistrictsin the Malang
and Sidoarjo districts, there is a total population of
approximately 4.4 million, with an average of approximately
86,000 per subdistrict; (2) assuming a crude birth rate of 17 per
1000 population per annum, 5% refuse, and 10% data losses,
each subdistrict cluster would yield an average of 620 live births
over 6 months; (3) an expected prevalence of stunting for
children aged 0-23 months of 35% in the control clusters (based
on unpublished survey data from Brebes, West Java, and
Indonesian DHS data); (4) 80% power and 5% 2-sided alpha,
and 1:1 ratio of interventions (subdistricts with and without the
Baduta program) allocated; (5) design effect of 1.5 (lower than
reported for the 2011 Indonesia DHS survey because of larger
sized clusters); and (6) expected percentage point differencein
the prevalence of stunting (0-23 months) between the
intervention groups of 6% (35.0% in the control to 28.9% in
the intervention group). (This is a relative reduction of 17%,
which is lower than the 29% reduction in stunting reported in
arecent meta-anaysis[47] of education interventionsto improve
complementary feeding.)

A standard formula using established methods [48] for
comparison of proportions to calculate the number of subjects
required per intervention arm to test Hy: T,=T1; is as follows:

@

where 7., and z; are standard normal distribution values for
upper tail probabilities of a/2 and (3, respectively, 1y, is the
proportion in control, Ty is the expected proportion in

intervention, mis the number of individuals per cluster, and p
isthe intracluster correlation coefficient.

Based on this calculation, the sample size required is 1392
mother-infant dyads from each group of 6 subdistrict clusters
or approximately 232 mother-infant dyads per subdistrict cluster.
We will round this up to 2800 mother-infant dyads per
cross-sectional survey or 234 per subdistrict cluster. Thissample
size will provide 80% power assuming a Z score SD of 0.975
and 5% level of significanceto detect a0.15 Z score difference
in height-for-age Z scores [49] between the intervention and
the control groups in the end-line survey. Therefore, for the
cross-sectional evaluation, we will select 2800 mothers of
children aged 0-23 months and an additional 400 pregnant
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women from 12 subdistricts within the Sidoarjo and Malang
districts.

For the cohort evaluation, to detect a difference in mean
length-for-age Z score between the experimental and control
groupsat an end line of 0.35 Z score [50], assuming 80% power
and 5% level of significance, with a design effect of 1.5 (see
above), wewill require asample size of 272 mother-infant pairs
in each of the intervention and comparison groups. Assuming
a dropout rate of 25%, we need to recruit 680 mother-infant
pairs (56-57 per subdistrict cluster).

Sampling Procedure

In the cross-sectional evaluation, the sampling design will follow
a 3-stage cluster sampling procedure. In the first stage, in each
of the 12 subdistricts selected for the study, we will randomly
select 10 villages using the probability proportionate to size
sampling method. In the second stage, we will select 2 villages
from each village using simple random sampling. In the third
stage, in each of the selected subvillages, we will list all
households and conduct amini census of children aged <2 years
and pregnant women. Using thisframework, wewill usesimple
random sampling to select 12 children aged <2 years and their
mothers and 2 pregnant women.

In the cohort evaluation, we will construct a sampling frame of
all pregnant women in their third trimester from all the selected
villages using the client lists of midwives and health volunteers.
We will systematically contact the pregnant women on the list
across al 6 subdistricts to obtain the required sample.

Recruitment and Consent

We have described the approach and criteria for selecting
clusters in the section above on Cluster Selection and Design
of Randomization. We will seek Gatekeeper consent [26] from
the heads of the 2 study districts, the selected subdistricts, and
the sampled villages.

In both the cross-sectional and cohort evaluations, we will
recruit either women with children aged <2 years or pregnant
women from the village-level sampling frames by contacting
them at home. Trained field staff will explain in detail the
background and objectives of the study to the women and
provide a written information sheet to all women contacted.
Written informed consent was obtained from women who agreed
to participate in the study.

Data Collection M ethods

Data Collection Team

An organization not responsiblefor theintervention will recruit
and manage a data collection team. For the cross-sectional
evauation, we will recruit 10 field coordinators, 130
interviewers, and 20 nurses or midwivesto collect blood samples
and to take anthropometric measurements. We will divide the
staff into 10 field teams, with each team consisting of 1 field
coordinator, 1 assistant field coordinator, 8 enumerators for
interviews of mothersand caregiversof children aged <2 years,
2 interviewers for pregnant women, 1 interviewer for dietary
data, and 2 anthropometry field workers who also collected the
finger-prick blood sample for hemoglobin assessment using
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Hemocue. We will train the cross-sectional evaluation team for
1 week on an overview of the Baduta study, the use of the
CommCare data capture app, household listing and data
collection procedures, explanations of study instruments (listing
forms and questionnaires), quality controls for data collection,
and a field plan. The training will include a 1-day tryout to
practice the household listing, interviews of mothers of children,
and pregnant women using the CommCare data capture app.

For the cohort evaluation, we will recruit 2 field coordinators
and 8 interviewers, all of whom will be graduates from alocal
nutrition academy. We will divide this staff into 2 field teams,
1 team for each district. We will train the cohort evaluation
team for 1 week on an overview of the Baduta study, use of the
CommCare data capture app, the schedule of cohort data
collection, explanations of study instruments, anthropometry,
dietary and hemoglobin assessment, and tryout of all the cohort
data collection procedures. The 2-day training for blood
collection will cover standard phlebotomy methods, use of
Hemocue for hemoglobin assessment and its calibration, and a
practice session in the field. The 2-day training for
anthropometric measurements will be competency based and
will use standardization procedures to check the performance
(precision and accuracy) of the anthropometry field workers.

Data Collection Schedule

For the cross-sectional evaluation, we will conduct ahousehold
listing in each subcluster (haml et) before the interviewsto obtain
alist of al children aged <2 years and pregnant women living
in the subcluster. We will identify households by applying a
sticker that has an identification number for each house listed.
We will interview women at home but invite and accompany
them and their selected children (aged <2 years) to a central
location in the village to collect blood samples and record
anthropometric measurements. We will use the same field
methods for both the baseline and end-line surveys. We will
conduct the end-line survey 2 years after the baseline survey.

For the cohort evaluation, the data collectors will visit each
woman a total of 15 times from late in the third trimester of
pregnancy until the child is 18 months old (Figure 3).

Types of Information Collected

For the cross-sectional evaluation, wewill use the house-listing
form (paper based) to record the identification number and
collect household location and composition, including details
about each member such as date of birth and gender. We will
use aregistration module (part of the CommCare app) to record
the name and address of the potential respondents sel ected based
on the house-listing form. This module will then direct
interviewers to the appropriate questionnaire modules for
children aged <2 years or pregnant women. The respondent will
be either the mother and caregiver of the child aged <2 years
or the pregnant women. The questionnaires for children aged
<2 years(CommCare) will record the family sociodemographic
characterigtics, the history of pregnancy and delivery, the history
of antenatal care services, exposure to the interventions (end
line only), breastfeeding practices, use of integrated village
health posts, morbidity, knowledge about breastfeeding,
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self-efficacy for breastfeeding, socioeconomic status, food
security, and use of mobile phones.

Similarly, the questionnairesfor pregnant women (CommCare)
will record family sociodemographic characteristics, the history
of pregnancy and delivery, exposureto interventions, knowledge
about breastfeeding, knowledge about food to eat during
pregnancy, intention to breastfeeding, socioeconomic status,
and food security. We will use a special-purpose module
(CommCare) to record the anthropometric and hemoglobin
measurements. Wewill capture dietary intake data from children
aged <2 years and pregnant women using the multiple-pass
24-HR (paper-based).

For the cohort evaluation, in pregnancy and until the child is
18 months old, the field staff will collect information about the
location and composition of the household, pregnancy
knowledge, breastfeeding intention, infant feeding knowledge,
household food security, birth outcome and delivery services,
antenatal care, 1'Y CF practices, utilization of integrated village
health post services and immunizations, exposure to Baduta
interventions, child morbidity, maternal and child dietary intake,
maternal and child anthropometry, and hemogl obin assessment
(Figure 3). Wewill capture dietary intake data from the children
and pregnant women using the multiple-pass 24-HR (paper
based for the women and electronic data capture for the
children).

Digital Data Collection Tool

We will capture data electronically on Android tablets in the
field using a special-purpose CommCare app developed for the
study. The interviewers will record the information on
structured, error-detecting forms on tablets or mobile devices
and dispatch it directly to a server for cleaning and merging.
The app will navigate the interviewers through the different
guestionnairesfor women with achild aged <2 years or pregnant
women or the different visit formsin the cohort evaluation. We
will generate and distribute routine field team performance
reports based on the data captured to help supervisors manage
field activities.

Statistical Methods

Theintention-to-treat principlewill guide our dataanalysis, and
we will include data from all participants even if they do not
participate in al interventions. We will apply the guidelines of
the Consolidated Standards of Reporting Trials statement for
clustered randomized trials in the analysis and presentation of
the results. We will conduct analyses at the woman or infant
level adjusted for cluster randomization. Initially, wewill assess
the effectiveness of randomization by comparing potential
confounding factors in both treatment groups. We will apply

statistical tests with x? tests for categorical variables and an
adjusted Wald test or the Fisher exact test for continuous
variables to assess for any significant difference between
treatment groups. P values <.05 will be considered to indicate
a statistically significant difference between the groups. For
selected dietary analyses of continuous variables, we will use
the nonparametric rank order statistic, Somers D [51]
(corresponding to rank-sum tests), asit can adjust for the cluster
sampling design.
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We will calculate frequency and percent distributions for
categorical variables and mean and SD or median and
interquartile rangefor continuous variables. Wewill characterize
the dietary intake by age group, breastfeeding status (for infants
aged 12-23 months), and intervention and comparison groups.
We will generate medians and interquartile ranges for dietary
intake distributions that are not normally distributed. We will
plot the frequency distribution of 1Y CF practices by child age.
We will aso plot the frequency distribution of Z score indices
(Z scorecurves) in 0.25 Z scoreintervalsusing aL owesfunction
to smooth the curves, and we will compare these distributions
with the growth standard distribution. We will repeat these plots
broken down by treatment groups.

For the cross-sectional evaluation, the primary analyses will
compare the prevalence of stunting (low length-for-age<-2 Z
score) and the 95% confidence intervalsin each treatment group
adjusted for clustering and any imbalanced baseline
characteristics.

For the cohort eval uation, the model swill include the treatment
group as afixed effect, the community cluster asarandom effect
to account for the cluster effect, and the impact of the
interventions over time by testing for an interaction between
time and intervention group. We will conduct analyses to
identify the subgroups (eg, level of maternal education or
household wealth categories) that modify the response to the
intervention. We will check the model assumptions and make
appropriate adjustments to the analysis where necessary.
Secondary analyses will examine each outcome variable
(length-for-age Z scores, feeding patterns, and mean nutrient
intakes), taking into account the repeated measurements within
children by using separate mixed models.

Linear mixed modelswill be used for continuous outcomes (eg,
length-for-age Z scores), and generalized linear mixed models
will be used for noncontinuous outcomes (eg, mixed logistic
models for binary outcomes, such as, percentage exclusively
breastfeeding). Modelswill include intervention or comparison
groups as a fixed effect, infants as a random effect to account
for repeated measurements, and community cluster asarandom
effect to account for cluster effects. We will use Stata V.15
(Stata Corp 2017; Stata Statistical Software: Release 15; Stata
Corp LP) for al analyses.

Research Ethics

We obtained ethical approval for the study from the Faculty of
Public Health, University of Indonesia
(323/H2.F10/PPM.00.02/2016) and the Human Research Ethics
Committee of the University of Sydney (Protocol number:
2015/115). Trained fidd staff carefully explained the
background and objectives of the study to the women and gave
awritten information sheet to all women contacted. We obtained
written informed consent from the women who agreed to
participate in the study. We will maintain the privacy,
anonymity, and confidentiality of the information provided by
respondents during all phases of the study. We will store all
information in an encrypted database with the participant’'s
study identifier instead of personal identifiers, and only the
investigators and authorized data management team will have
access to the data collected.
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Data Monitoring

On the basis of the CommCare data capture system, we will
design a real-time study monitoring information system to
provide information on enrolment status, adherence of the data
collectorsto the eval uation schedul e, and the quality of key data
elements. The system will generate automated emails to
distribute information to field supervisors. Field supervisors
will use this system to monitor the performance of individual
data collectors, and all reports will be available for review by
the investigators.

Data Access

All data collected will be accessible to the study investigators,
who will have the right to analyze and publish data. We will
make the relevant anonymized individual-level data available
on reasonabl e request.

Results

Cross-Sectional Evaluation

We conducted the baseline survey for the cross-sectiona
evaluation in February 2015. We recruited 2435 mothers and
their children aged <2 years, of whom 1199 were in the
intervention group and 1236 were in the comparison group.
Similarly, we recruited 409 pregnant women, of whom 198
werein the intervention group and 211 were in the comparison
group.

We conducted the end-line survey in February 2017. We
recruited 2740 mothers and their children aged <2 years, of
whom 1357 were in the intervention group and 1383 were in
the comparison group. Similarly, we recruited 642 pregnant
women, of whom 306 were in the intervention group and 336
were in the comparison group.

Cohort Evaluation

We began recruitment to the cohort evaluation in February 2015
and completed the follow-up of participantsin December 2016.
We screened 729 pregnant women for their eligibility to join
the study, of which 685 mothers (343 in the control group and
342 in the intervention group) who delivered their babies were
followed up inthe study till the child was 18 monthsold. Among
them, 331 inthe control group and 327 in the intervention group
remained in the study until the end. There were 12 dropoutsin
the control group and 15 dropouts in the intervention group.

We completed data cleaning and processing for both evaluations
in July 2017, followed by analysis, report writing, and
dissemination of the results.

Discussion

Overview

Childhood undernutrition remains a global public health
nutrition problem, with an estimated 150 million children
worldwide with stunted linear growth, despite recent progress
madeto improve the nutritional status of children [52]. Although
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Indonesiaisamidd e-income country, it isranked 25th globally
for its prevalence of childhood stunting and fifth for the number
of stunted children [53]. Furthermore, the preval ence of stunting
among children aged <5 years in Indonesia between 2007 and
2013 hasremained stagnant at 36%-37% [54]. The Government
of Indonesia has established nutrition devel opment targets and
aimsto reduce the prevalence of stunting among children aged
<2 years from 33% in 2013 to 28% in 2019 [22]. Strong
evidence is needed about effective intervention packages to
reduce stunting to guide policy and program decisions at the
national level and for the decentralized district governments.
This paper describes a study protocol of a cluster randomized
controlled study to assess the impact of a package of behavior
changeinterventions and health system strengthening activities
on maternal and child nutrition status.

Limitations

We designed the study to examine the impact of the package
of Baduta nutritional and behavioral change interventions on
the primary outcome, child stunting; therefore, we cannot
identify the impact of the individua behavior change
intervention components. We measured the exposure to the
interventions in the end-line survey for the cross-sectional
evaluation and at the end of the follow-up period at 18 months
in the cohort evaluation. This information is for process
evaluation, but we may use it to examine the associations
between the individual intervention components and child
growth in analytical epidemiological analyses.

The small number of clusters in which it was feasible to
implement the interventions, especially the heath systems
interventions, prevented the use of simple randomization to
alocate the treatments. We addressed this study design
limitation through the use of restricted randomization [26,30]
inwhich we used existing village census and health surveillance
information to identify the set of combinations of the study
subdistrict clusters that had a balance of characteristics or
indicatorsthat were related to the study outcomes. We randomly
selected one of these balanced combinations to allocate study
treatments.

A further limitation of the study is the lack of an economic
analysisto assessthe cost-benefit of the program for preventing
child stunting.

Study Implications

In Indonesia, reaching the current nutrition targets for child
stunting will require anintegrated approach that includes support
for appropriate 1YCF practices, including exclusive
breastfeeding for 6 months, continued breastfeeding for 2 years,
timely and appropriate complementary feeding, improved
maternal nutrition, access to quality health services, water and
sanitation, and other public health measures. The results of this
study will provide valuable inputs for future research on
preventing child stunting and help to formulate and guide
policies to support effective packages of nutrition behavior
change interventions to prevent child stunting in Indonesia.

JMIR Res Protoc 2020 | vol. 9 | iss. 9 |e18521 | p.121
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS Dibley et al

Acknowledgments

The authors extend thanks to the following organi zations that contributed to the devel opment of the Baduta program: Directorate
of Community Nutrition, Ministry of Health, Indonesia; East Java Provincial Health Office; District Health Offices of Sidoarjo
and Malang; Yayasan Sayangi Tunas Cilik; Save the Children; Paramitra Foundation; and PT Holland for Water (Nazava). In
addition, the authors would like to thank the staff at GAIN, both past and present, for their support with the design of phase 1 of
the Baduta program evaluation, including Lynnette Neufeld and Alison Tumilowicz. This paper is based on the evaluation of
phase 1 (2014-2017) of the GAIN Baduta program in the Sidoarjo and Malang districts of East Java. The study was funded by a
grant from the Kingdom of the Netherlands to GAIN (activity number: 400000062), who contracted a consortium led by the
University of Sydney to conduct an independent impact eval uation. Responsibility for the contents and for the opinions expressed
rests solely with the authors; publication does not constitute an endorsement by the Netherlands Ministries of Foreign Affairs.

Conflictsof I nterest
None declared.

Multimedia Appendix 1
Map of Badutaimpact evaluation districtsin East Java.

[PNG File, 337 KB - resprot_v9i9e18521 appl.png ]

Multimedia Appendix 2
Description of emo-demo sessions.

[DOCX File, 22 KB - resprot_v9i9e18521 app2.docx ]

Multimedia Appendix 3
Emo-demo visuals.

[PNG File, 827 KB - resprot_v9i9e18521 app3.png ]

Multimedia Appendix 4
Description of the four TV spots.

[DOCX File, 18 KB - resprot_v9i9e18521 app4.docx ]

Multimedia Appendix 5
Baduta behaviour change messages in poster format.

[PNG File, 1189 KB - resprot_v9i9e18521 app5.png |

References

1. Bea TY, Tumilowicz A, Sutrisna A, Izwardy D, Neufeld LM. A review of child stunting determinantsin Indonesia. Matern
Child Nutr 2018 Oct;14(4):e12617 [FREE Full text] [doi: 10.1111/mcn.12617] [Medline: 29770565]

2. Riset Kesehatan Dasar. RISKESDAS. 2013. URL: http:/|abdata.litbang.kemkes.go.id/images/downl oad/laporan/RK D/
2013/Laporan_riskesdas 2013 final.pdf [accessed 2014-11-14]

3. Black RE, VictoraCG, Walker SP, BhuttaZA, Christian P, de OnisM, Maternal and Child Nutrition Study Group. Maternal
and child undernutrition and overweight in low-income and middle-income countries. Lancet 2013 Aug 3;382(9890):427-451.
[doi: 10.1016/S0140-6736(13)60937-X] [Medline: 23746772]

4.  Pelletier DL, Frongillo EA, Habicht JP. Epidemiologic evidence for a potentiating effect of malnutrition on child mortality.
Am JPublic Health 1993 Aug;83(8):1130-1133. [doi: 10.2105/ajph.83.8.1130] [Medline: 8342721]

5. Hoddinott J, Behrman JR, Maluccio JA, Melgar P, Quisumbing AR, Ramirez-Zea M, et al. Adult consequences of growth
failurein early childhood. Am J Clin Nutr 2013 Nov;98(5):1170-1178 [FREE Full text] [doi: 10.3945/ajcn.113.064584]
[Medline: 24004889]

6. Dewey KG, Begum K. Long-term consequences of stunting in early life. Matern Child Nutr 2011 Oct;7(Suppl 3):5-18
[FREE Full text] [doi: 10.1111/j.1740-8709.2011.00349.x] [Medline: 21929633]

7.  VictoraCG, Adair L, Fall C, Hallal PC, Martorell R, Richter L, Maternal and Child Undernutrition Study Group. Maternal
and child undernutrition: consequences for adult health and human capital. Lancet 2008 Jan 26;371(9609):340-357 [FREE
Full text] [doi: 10.1016/S0140-6736(07)61692-4] [Medline: 18206223]

8. Neufeld LM, Haas D, GrajédaR, Martorell R. Changesin maternal weight from the first to second trimester of pregnancy
are associated with fetal growth and infant length at birth. Am J Clin Nutr 2004 Apr;79(4):646-652. [doi:
10.1093/8jcn/79.4.646] [Medline: 15051610]

https://www.researchprotocols.org/2020/9/e18521 JMIR Res Protoc 2020 | vol. 9 | iss. 9 |e18521 | p.122
(page number not for citation purposes)

RenderX


resprot_v9i9e18521_app1.png
resprot_v9i9e18521_app1.png
resprot_v9i9e18521_app2.docx
resprot_v9i9e18521_app2.docx
resprot_v9i9e18521_app3.png
resprot_v9i9e18521_app3.png
resprot_v9i9e18521_app4.docx
resprot_v9i9e18521_app4.docx
resprot_v9i9e18521_app5.png
resprot_v9i9e18521_app5.png
http://europepmc.org/abstract/MED/29770565
http://dx.doi.org/10.1111/mcn.12617
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29770565&dopt=Abstract
http://labdata.litbang.kemkes.go.id/images/download/laporan/RKD/2013/Laporan_riskesdas_2013_final.pdf
http://labdata.litbang.kemkes.go.id/images/download/laporan/RKD/2013/Laporan_riskesdas_2013_final.pdf
http://dx.doi.org/10.1016/S0140-6736(13)60937-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23746772&dopt=Abstract
http://dx.doi.org/10.2105/ajph.83.8.1130
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8342721&dopt=Abstract
http://europepmc.org/abstract/MED/24004889
http://dx.doi.org/10.3945/ajcn.113.064584
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24004889&dopt=Abstract
https://doi.org/10.1111/j.1740-8709.2011.00349.x
http://dx.doi.org/10.1111/j.1740-8709.2011.00349.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21929633&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0140-6736(07)61692-4
https://linkinghub.elsevier.com/retrieve/pii/S0140-6736(07)61692-4
http://dx.doi.org/10.1016/S0140-6736(07)61692-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18206223&dopt=Abstract
http://dx.doi.org/10.1093/ajcn/79.4.646
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15051610&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Dibley et al

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24,

25.

26.
27.

28.

29.

30.

31.

32.

Addo OY, Stein AD, Fall CH, Gigante DP, Guntupalli AM, Horta BL, Consortium on Health Orientated Research in
Transitional Societies (COHORTS) Group. Maternal height and child growth patterns. J Pediatr 2013 Aug;163(2):549-554
[FREE Full text] [doi: 10.1016/.jpeds.2013.02.002] [Medline: 23477997]

Ruel M. The natural history of growth failure: importance of intrauterinepostnatal periods. In: Martorell R, Haschke F,
editors. Nutrition and Growth. Philadelphia, PA: Vevey/Lippincott Williams & Wilkins, 2001:123-157.

Berngard SC, Berngard JB, Krebs NF, Garcés A, Miller LV, Westcott J, et al. Newborn length predicts early infant linear
growth retardation and disproportionately high weight gain in alow-income population. Early Hum Dev 2013
Dec;89(12):967-972 [FREE Full text] [doi: 10.1016/j.earlhumdev.2013.09.008] [Medline: 24083893]

Oddo VM, Rah JH, SembaRD, SunK, Akhter N, Sari M, et a. Predictors of maternal and child double burden of malnutrition
in rural Indonesia and Bangladesh. Am J Clin Nutr 2012 Apr;95(4):951-958. [doi: 10.3945/ajcn.111.026070] [Medline:
22357721]

Rachmi CN, Agho KE, Li M, Baur LA. Stunting, underweight and overweight in children aged 2.0-4.9 yearsin Indonesia:
preval ence trends and associated risk factors. PL0oS One 2016;11(5):e0154756 [ FREE Full text] [doi:

10.1371/journal .pone.0154756] [Medline: 27167973]

Schmidt MK, Musdlimatun S, West CE, Schultink W, Gross R, Hautvast JG. Nutritional statusand linear growth of Indonesian
infants in west java are determined more by prenatal environment than by postnatal factors. J Nutr 2002
Aug;132(8):2202-2207. [doi: 10.1093/jn/132.8.2202] [Medline: 12163663]

Semba RD, Moench-Pfanner R, Sun K, de Pee S, Akhter N, Rah JH, et al. Consumption of micronutrient-fortified milk
and noodlesis associated with lower risk of stunting in preschool-aged children in Indonesia. Food Nutr Bull 2011
Dec;32(4):347-353. [doi: 10.1177/156482651103200406] [Medline: 22590968]

Stephensen CB. Burden of infection on growth failure. J Nutr 1999 Feb;129(2S Suppl):534S-538S. [doi:
10.1093/jn/129.2.534S] [Medline: 10064326]

Bardosono S, Sastroamidjojo S, Lukito W. Determinants of child malnutrition during the 1999 economic crisisin selected
poor areas of Indonesia. Asia Pac J Clin Nutr 2007;16(3):512-526 [FREE Full text] [Medline: 17704034]

Sari M, de Pee S, Bloem MW, Sun K, Thorne-Lyman AL, Moench-Pfanner R, et al. Higher household expenditure on
animal-source and nongrain foods lowers the risk of stunting among children 0-59 months old in Indonesia: implications
of rising food prices. J Nutr 2010 Jan;140(1):195S-200S. [doi: 10.3945/jn.109.110858] [Medline: 19939994]

Torlesse H, Cronin AA, Sebayang SK, Nandy R. Determinants of stunting in Indonesian children: evidence from a
cross-sectional survey indicate a prominent role for the water, sanitation and hygiene sector in stunting reduction. BMC
Public Health 2016 Jul 29;16:669 [FREE Full text] [doi: 10.1186/s12889-016-3339-8] [Medline: 27472935]

Beal T, Tumilowicz A, Sutrisna A, Izwardy D, Neufeld LM. A review of child stunting determinantsin Indonesia. Matern
Child Nutr 2018 Oct;14(4):e12617 [FREE Full text] [doi: 10.1111/mcn.12617] [Medline: 29770565]

Sebayang SK, Dibley MJ, Astutik E, Efendi F, Kelly PJ, Li M. Determinants of age-appropriate breastfeeding, dietary
diversity, and consumption of animal source foods among Indonesian children. Matern Child Nutr 2020 Jan;16(1):€12889
[EREE Full text] [doi: 10.1111/mcn.12889] [Medline: 31577064]

Rencana Strategis Kementerian Kesehatan Tahun 2015-2019. Strategic Plan of Ministry of Health. 2015. URL : https:/
[archive.org/detailyRencanaStrategi sk ementerianK esehatan Tahun20152019 [accessed 2020-08-10]

Ross P, Lipsey MW, Freeman HE. Evaluation: A Systematic Approach. Los Angeles, USA: Sage Publications Inc; 2019.
Habicht J, Pelto GH. Multiple micronutrient interventions are efficacious, but research on adequacy, plausibility, and
implementation needs attention. J Nutr 2012 Jan;142(1):205S-209S. [doi: 10.3945/jn.110.137158] [Medline: 22113873]
Habicht JP, Victora CG, Vaughan JP. Evaluation designs for adequacy, plausibility and probability of public health
programme performance and impact. Int J Epidemiol 1999 Feb;28(1):10-18. [doi: 10.1093/ije/28.1.10] [Medline: 10195658]
Hayes R, Moulton LH. Cluster Randomised Trials. Boca Raton, FL: Chapman and Hall/CRC; 2017.

Hill K, Choi Y. Neonatal mortality in the developing world. DemRes 2006 May 23;14:429-452. [doi:
10.4054/demres.2006.14.18]

Badan Pusat Statistik (BPS) - Statistics Indonesia. Kabupaten Sidoarjo dalam Angka. Badan Pusat Statistik Kabupaten
Sidoarjo - BPS. 2013. URL: https://sidoarjokab.bps.go.id/publication/2014/05/14/6f 96cad5b5dcach82ec3308b/
kabupaten-sidoarjo-dalam-angka-2013 [accessed 2020-08-10]

Kabupaten Malang Dalam Angka. Badan Pusat Statistik Kabupaten Malang - BPS. 2013. URL : https://malangkab.bps.go.id/
publication/2013/10/08/ec7cOf aec1a30f cOc900f 9b8/kabupaten-mal ang-dal am-angka-2013.html [accessed 2014-11-15]
Moulton LH. Covariate-based constrained randomization of group-randomized trials. Clin Trials 2004;1(3):297-305. [doi:
10.1191/1740774504cn0240a] [Medline: 16279255]

Dickinson LM, Beaty B, Fox C, Pace W, Dickinson WP, Emsermann C, et al. Pragmatic cluster randomized trials using
covariate constrained randomization: a method for practice-based research networks (PBRNS). JAm Board Fam Med
2015;28(5):663-672 [FREE Full text] [doi: 10.3122/jabfm.2015.05.150001] [Medline: 26355139]

Chaudhary MA, Moulton LH. A SASmacro for constrained randomization of group-randomized designs. Comput Methods
Programs Biomed 2006 Sep;83(3):205-210. [doi: 10.1016/j.cmpb.2006.04.011] [Medline: 16870302]

https://www.researchprotocols.org/2020/9/e18521 JMIR Res Protoc 2020 | vol. 9 | iss. 9 [e18521 | p.123

(page number not for citation purposes)


https://linkinghub.elsevier.com/retrieve/pii/S0022-3476(13)00145-5
http://dx.doi.org/10.1016/j.jpeds.2013.02.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23477997&dopt=Abstract
http://europepmc.org/abstract/MED/24083893
http://dx.doi.org/10.1016/j.earlhumdev.2013.09.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24083893&dopt=Abstract
http://dx.doi.org/10.3945/ajcn.111.026070
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22357721&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0154756
http://dx.doi.org/10.1371/journal.pone.0154756
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27167973&dopt=Abstract
http://dx.doi.org/10.1093/jn/132.8.2202
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12163663&dopt=Abstract
http://dx.doi.org/10.1177/156482651103200406
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22590968&dopt=Abstract
http://dx.doi.org/10.1093/jn/129.2.534S
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10064326&dopt=Abstract
http://apjcn.nhri.org.tw/server/APJCN/16/3/512.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17704034&dopt=Abstract
http://dx.doi.org/10.3945/jn.109.110858
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19939994&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-016-3339-8
http://dx.doi.org/10.1186/s12889-016-3339-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27472935&dopt=Abstract
http://europepmc.org/abstract/MED/29770565
http://dx.doi.org/10.1111/mcn.12617
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29770565&dopt=Abstract
http://europepmc.org/abstract/MED/31577064
http://dx.doi.org/10.1111/mcn.12889
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31577064&dopt=Abstract
https://archive.org/details/RencanaStrategisKementerianKesehatanTahun20152019
https://archive.org/details/RencanaStrategisKementerianKesehatanTahun20152019
http://dx.doi.org/10.3945/jn.110.137158
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22113873&dopt=Abstract
http://dx.doi.org/10.1093/ije/28.1.10
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10195658&dopt=Abstract
http://dx.doi.org/10.4054/demres.2006.14.18
https://sidoarjokab.bps.go.id/publication/2014/05/14/6f96cad5b5dcacb82ec3308b/kabupaten-sidoarjo-dalam-angka-2013
https://sidoarjokab.bps.go.id/publication/2014/05/14/6f96cad5b5dcacb82ec3308b/kabupaten-sidoarjo-dalam-angka-2013
https://malangkab.bps.go.id/publication/2013/10/08/ec7c0faec1a30fc0c900f9b8/kabupaten-malang-dalam-angka-2013.html
https://malangkab.bps.go.id/publication/2013/10/08/ec7c0faec1a30fc0c900f9b8/kabupaten-malang-dalam-angka-2013.html
http://dx.doi.org/10.1191/1740774504cn024oa
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16279255&dopt=Abstract
http://www.jabfm.org/cgi/pmidlookup?view=long&pmid=26355139
http://dx.doi.org/10.3122/jabfm.2015.05.150001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26355139&dopt=Abstract
http://dx.doi.org/10.1016/j.cmpb.2006.04.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16870302&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Dibley et al

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

50.

51.

52.
53.

White S, Schmidt W, Sahanggamu D, Fatmaningrum D, van Liere M, Curtis V. Can gossip change nutrition behaviour?
Results of a mass media and community-based intervention trial in East Java, Indonesia. Trop Med Int Health 2016
Mar;21(3):348-364 [FREE Full text] [doi: 10.1111/tmi.12660] [Medline: 26701153]

Aunger R, Curtis V. Applied evolutionary anthropology - Darwinian approaches to contemporary world issues. In: Gibson
MA, Lawson DW, editors. The Evo-Eco Approach to Behaviour Change. New York, USA: Springer International Publishing;
2014:271-296.

Indonesia: Improving Child Nutrition Through Behaviour Change Communication. The Global Alliance for Improved
Nutrition (GAIN). 2019. URL: https://www.gainhealth.org/media/news/

indonesi a-improving-child-nutrition-through-behaviour-change-communication [accessed 2019-11-28]

World Health Organization, UNICEF, Wellstart International. Baby-Friendly Hospital Initiative: Revised, Updated and
Expanded for Integrated Care. Section 1, Background and Implementation. Geneva, Switzerland: World Health Organization;
2009.

Community Based Infant and Young Child Feeding. UNICEF. 2012. URL : https://www.unicef.org/nutrition/index_58362.
html [accessed 2014-11-14]

Haryanti RH, Hastuti TK, Hanim D. Short message service (SMS) Bunda: innovation policy to reduce maternal mortality
in Brebes. KnE Soc Sci 2017 Jun 13;2(4):69. [doi: 10.18502/kss.v2i4.869)]

de Onis M, Onyango AW, van den Broeck J, Chumlea WC, Martorell R. Measurement and standardization protocols for
anthropometry used in the construction of a new international growth reference. Food Nutr Bull 2004 Mar;25(1
Suppl):S27-S36. [doi: 10.1177/156482650402515104] [Medline: 15069917]

Lohman TJ, Roche AF, Martorell R. Anthropometric Standardization Reference Manual. Champaign, IL: Human Kinetics
Books; 1988.

de Onis M, Onyango AW, Borghi E, Garza C, Yang H, WHO Multicentre Growth Reference Study Group. Comparison
of theworld health organization (WHO) child growth standards and the national center for health statisticsWWHO international
growth reference: implications for child health programmes. Public Health Nutr 2006 Oct;9(7):942-947. [doi:
10.1017/phn20062005] [Medline: 17010261]

Ververs M, Antierens A, Sackl A, Staderini N, Captier V. Which anthropometric indicators identify a pregnant woman as
acutely malnourished and predict adverse birth outcomesin the humanitarian context? PLoS Curr 2013 Jun 7;5:- [FREE
Full text] [doi: 10.1371/currents.dis.54a8b618c1bc031eal40e3f2934599¢8] [Medline: 23787989]

Demographic and Health Survey: Indonesia. The DHS Program. 2012. URL : https://dhsprogram.com/pubs/pdf/fr275/fr275.
pdf [accessed 2014-11-14]

World Health Organization. Indicatorsfor Assessing Infant and Young Child Feeding Practices - Part 1 Definitions. Geneva,
Switzerland: World Health Organization; 2007.

Dennis C. The breastfeeding self-efficacy scale: psychometric assessment of the short form. J Obstet Gynecol Neonatal
Nurs 2003;32(6):734-744. [doi: 10.1177/0884217503258459] [Medline: 14649593]

Gibson R, Ferguson EL. An Interactive 24-Hour Recall for Assessing the Adequacy of Iron and Zinc Intakesin Developing
Countries. Washington, DC: ILSI Press; 1999.

Lass ZS, Das JK, Zahid G, Imdad A, Bhutta ZA. Impact of education and provision of complementary feeding on growth
and morbidity in children less than 2 years of age in developing countries: a systematic review. BMC Public Health
2013;13(Suppl 3):S13 [FREE Full text] [doi: 10.1186/1471-2458-13-S3-S13] [Medline: 24564534]

Murray D. Monographsin epidemiology and biostatistics. In: Design and Analysis of Group-Randomized Trials. Oxford,
UK: Oxford University Press; 2020.

Ruel MT, Menon P, Habicht J, Loechl C, Bergeron G, Pelto G, et al. Age-based preventive targeting of food assistance
and behaviour change and communication for reduction of childhood undernutrition in Haiti: a cluster randomised trial.
Lancet 2008 Feb 16;371(9612):588-595. [doi: 10.1016/S0140-6736(08)60271-8] [Medline: 18280329]

di Cesare M, Bhatti Z, Soofi SB, Fortunato L, Ezzati M, BhuttaZA . Geographical and socioeconomic inequalitiesinwomen
and children's nutritional statusin Pakistan in 2011: an analysis of data from a nationally representative survey. Lancet
Glob Health 2015 Apr;3(4):e229-e239 [FREE Full text] [doi: 10.1016/S2214-109X(15)70001-X] [Medline: 25794676]
Newson R. Parameters behind 'nonparametri’ statistics: Kendall's tau, Somers’ D and Median Differences. Stata J 2018
Nov 19;2(1):45-64. [doi: 10.1177/1536867x0200200103]

Global Nutrition Report: Shining a Light to Spur Action on Nutrition. Bristol, UK: Development Initiatives; 2018.
UNICEF. Improving Child Nutrition: The Achievable Imperative for Global Progress. New York, USA: UNICEF; 2013.
Departemen Kesehatan Republik Indonesia. Laporan Hasil Riset Kesehatan Dasar Indonesia. RISKESDAS. 2013. URL :
http://|abdata.litbang.kemkes.go.id/images/download/laporan/RK D/2013/L aporan_riskesdas 2013 final.pdf [accessed
2014-11-14]

Abbreviations

24-HR: 24-hour dietary recalls
DHS: Demographic and Health Survey

https://www.researchprotocols.org/2020/9/e18521 JMIR Res Protoc 2020 | vol. 9 | iss. 9 [e18521 | p.124

(page number not for citation purposes)


https://doi.org/10.1111/tmi.12660
http://dx.doi.org/10.1111/tmi.12660
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26701153&dopt=Abstract
https://www.gainhealth.org/media/news/indonesia-improving-child-nutrition-through-behaviour-change-communication
https://www.gainhealth.org/media/news/indonesia-improving-child-nutrition-through-behaviour-change-communication
https://www.unicef.org/nutrition/index_58362.html
https://www.unicef.org/nutrition/index_58362.html
http://dx.doi.org/10.18502/kss.v2i4.869
http://dx.doi.org/10.1177/15648265040251S104
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15069917&dopt=Abstract
http://dx.doi.org/10.1017/phn20062005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17010261&dopt=Abstract
https://dx.doi.org/10.1371/currents.dis.54a8b618c1bc031ea140e3f2934599c8
https://dx.doi.org/10.1371/currents.dis.54a8b618c1bc031ea140e3f2934599c8
http://dx.doi.org/10.1371/currents.dis.54a8b618c1bc031ea140e3f2934599c8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23787989&dopt=Abstract
https://dhsprogram.com/pubs/pdf/fr275/fr275.pdf
https://dhsprogram.com/pubs/pdf/fr275/fr275.pdf
http://dx.doi.org/10.1177/0884217503258459
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14649593&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-13-S3-S13
http://dx.doi.org/10.1186/1471-2458-13-S3-S13
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24564534&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(08)60271-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18280329&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2214-109X(15)70001-X
http://dx.doi.org/10.1016/S2214-109X(15)70001-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25794676&dopt=Abstract
http://dx.doi.org/10.1177/1536867x0200200103
http://labdata.litbang.kemkes.go.id/images/download/laporan/RKD/2013/Laporan_riskesdas_2013_final.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Dibley et al

GAIN: Globa Alliance for Improved Nutrition

Hb: hemoglobin

I'Y CF: infant and young child feeding

SEAMEO-RECFON: Regional Centrefor Food and Nutrition, Southeast Asian Ministers of Education Organization
UNICEF: United Nations Children’s Emergency Fund

WHO: World Health Organization

Edited by G Eysenbach; submitted 16.03.20; peer-reviewed by R Giguere, D Goyal, A Sudaryanto; comments to author 27.04.20;
revised version received 25.06.20; accepted 30.06.20; published 08.09.20.

Please cite as:

Dibley MJ, Alam A, Fahmida U, Ariawan I, Titaley CR, Htet MK, Damayanti R, Li M, Sutrisna A, Ferguson E

Evaluation of a Package of Behaviour Change Interventions (Baduta Program) to Improve Maternal and Child Nutrition in East Java,
Indonesia: Protocol for an Impact Sudy

JMIR Res Protoc 2020;9(9):e18521

URL: https://www.researchprotocols.org/2020/9/e18521

doi:10.2196/18521

PMID:32897234

©Michael John Dibley, Ashraful Alam, Umi Fahmida, Iwan Ariawan, ChristianaRialine Titaley, Min Kyaw Htet, Rita Damayanti,
Mu Li, Aang Sutrisna, Elaine Ferguson. Originally published in IMIR Research Protocols (http://www.researchprotocols.org),
08.09.2020. 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 Protocals, is properly cited. The compl ete bibliographic information,
alink to the original publication on http://www.researchprotocols.org, as well as this copyright and license information must be
included.

https://www.researchprotocols.org/2020/9/e18521 JMIR Res Protoc 2020 | vol. 9| iss. 9 [e18521 | p.125
(page number not for citation purposes)

RenderX


https://www.researchprotocols.org/2020/9/e18521
http://dx.doi.org/10.2196/18521
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32897234&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Nsagha et al

Protocol

One-Way and Two-Way Mobile Phone Text Messages for
Treatment Adherence Among Patients With HIV: Protocol for a
Randomized Controlled Trial

Dickson Shey Nsagha!, BSc, MPH, PhD; Vincent Verla Siysi?, MD; Same Ekobo', MD, MPH, PhD; Thomas
Obinchemti Egbe®, MD, MPH, PhD; Odette Dzemo Kibu', BSc, MSc

1Department of Public Health and Hygiene, University of Buea, Buea, Cameroon
2Department of Medicine, University of Buea, Buea, Cameroon
3Department of Obstetrics and Gynecology, University of Buea, Buea, Cameroon

Corresponding Author:

Dickson Shey Nsagha, BSc, MPH, PhD
Department of Public Health and Hygiene
University of Buea

PO Box 63

Buea

Cameroon

Phone: 237 677499429

Email: hsaghads@hotmail.com

Abstract

Background: Incomplete adherence to antiretroviral therapy (ART) is one of the factors that contribute to HIV drug resistance,
and it isamajor problem for the public health system in controlling the HIV pandemic. There is emerging evidence that SMS
can play an important rolein health care delivery among patients with HIV on ART, especially in resource-limited settings.

Objective: This paper aims to assess the impact of two-way and one-way SM S text messaging on adherence to HIV treatment.
We hypothesized that sending weekly text messages through the one-way and two-way SM Stext messaging approach will improve
adherence to ART among patients with HIV and improve associated clinical outcomes (quality of life).

Methods: A randomized controlled trial is being carried out among participants with HIV who have been on ART for at least
one month from an accredited treatment center, namely the Buea Regional Hospital and Kumba District Hospital of South West
Region, Cameroon. Participants with HIV, both male and female, aged 21 years and older make up a sample size of 207. The
interventions involved the use of mobile phone text messages. Before commencing the intervention, a focus group discussion
was carried out among the participants to understand their perception about the use of SMS-based interventions to improve
adherence. A total of 246 participants were randomized to receive either aone-way text message (SM S sent to arecipient without
recipient sending areply) or two-way text message (SM'S sent to arecipient and recipient sends areply) or the control (no SMS,
only standard care). Data on adherence and quality of life were collected at baseline and after 6 months and will be analyzed
using SPSS version 21, while qualitative data will be analyzed using Atlasiti 7.5.

Results: Data collection began in September 2019 with focus group discussions and baseline data collection. After 1 month of
baseline data collection, the intervention began in October 2019, and postintervention data were collected after 6 months (March
2020). At the end of the study, we will be able to understand the perception of patients toward SMS text messaging—based
interventions and also assess the impact of one-way and two-way SMS text messages on treatment adherence among patients
with HIV and on associated clinical outcomes (quality of life).

Conclusions: Theimpact of SMStext messaging varies across different settings. The results from this study will determine the
perception of patients toward an SM S text messaging—based intervention and itsimpact on adherence to ART.
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Introduction

Medication adherence is defined by the World Health
Organization as the degree to which a person's behavior
corresponds with the agreed recommendations from a health
care provider or as the extent to which the patient's history of
therapeutic drug taking coincides with the prescribed treatment.
The Joint United Nations Programme for HIV and AIDS
(UNAIDY) has defined new ambitious targets that call for 90%
of people living with HIV to know their status, 90% of those
diagnosed to receive antiretroviral therapy (ART), and 90% of
those on treatment to achieve an undetectable viral load. This
isknown asthe 90-90-90 target [1]. In 2018, 37.9 million people
were living with HIV worldwide [2]. Scale-up of antiretroviral
therapy is on a fast-track trgjectory that has surpassed
expectations. The global coverage of antiretroviral therapy
reached 46% (43%-50%) at the end of 2015[1]. In sub-Saharan
Africa, where the majority of people receiving antiretroviral
therapy live, timely accessto HIV diagnosisand linkageto care
remain the main challengesto achieving the 90-90-90 objective.
In 2018 in Cameroon, 74% of people living with HIV knew
their status, and only 52% of people living with HIV were on
treatment [2].

Incomplete adherence to antiretroviral therapy is one of the
factors that contribute to HIV drug resistance, HIV disease
progression, and death [3,4]. Most patients do not adhere to
ART due to the long duration of HIV treatment (lifelong
therapy) and associated side effects[5]. Diverse strategies have
been tested and implemented to help improve adherence to
ART.

There is emerging evidence that mobile phones can play an
important role in health care delivery, especialy in
resource-limited settings [6]. The use of phones to promote
adherence has grown as phone ownership rates continue to rise
in sub-Saharan Africaand el sewhere[7,8]. SM Stext messaging
isaparticularly useful application that can be used to collect or
shareinformation and to enhance communication between health
care personnel and patients in a low-cost manner [9]. With
regard to patient management, mobile phone text messages have
been demonstrated to induce positive behavior changes in
domains such as smoking cessation, physical activity, and
self-management of high blood pressure, diabetes, and asthma
[10]. Other studies report high levels of satisfaction among
participants [11,12]. Considering these studies, it is possible to
conclude that SMSis effective in inducing a positive behavior
change and providing greater connectedness with a provider.

Some studi es have shown the effectiveness of SMSinimproving
adherence. For example, a recent Cochrane systematic review
synthesizing data from 2 trials conducted in Kenya by Lester
and colleagues [12] showed that text messaging is efficacious
in improving adherence. They tested a two-way SMS
intervention in which recipients in the intervention group were
required to respond to weekly messages inquiring about their
well-being within 48 hours, with those indicating that they did
not feel well or not responding at all receiving outreach from
clinic staff. They found a 12 percentage point increase in the
likelihood of self-reported adherence greater than 95% among
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HIV-positive adultsin 3 clinics, aswell as a9 percentage point
increase in rates of viral suppression. The use of SMS text
messaging was also shown to be effective by Pop-Eleches and
colleagues [13]. They reported a 13 percentage point increase
in the likelihood of achieving at least 90% electronically
monitored adherence over 48 weeks in the intervention group
that received one-way weekly SM'S messages. I n another study,
Hailey and Arscott [14] showed a significant increase in
adherence rates (40% to 50% at baseline to 80% after 24
months) among youths living with HIV after sending a text
message reminder and receiving areply over a24-month period.
However, the youths did not send text messages about their
drug refills, shortages of their medications, and adverse effects
of the medicationsthey were receiving. Dueto thefact that this
intervention prevented the patients from sending text messages
about adverse effects and the state of their well-being, it is
possible to question their quality of life and its impact on
adherence. Though SM Stext messaging can increase adherence
rate, poor quality of life can affect adherence if the content of
the text does not address issues related to quality of life.

A study carried out in Cameroon reported a contrary view on
SMS text messaging improving adherence [15]. In addition,
another study carried out by Linnemayr and colleagues [16]
also reported the ineffectiveness of SMS text messaging in
improving adherence.

However, despite the quality of evidence generated from
literature [10-14] on theimportance of SM S-based interventions
in improving adherence treatment, especially ART, it remains
unclear if the efficacies observed in this existing literature
trandlate into effectiveness in different settings. The fact that a
text messaging intervention is effective in a particular setting
does not signify its effectiveness in other settings. Some text
message—based interventions are ineffective because researchers
did not understand or take into consideration the conditions
under which the SMS text messaging intervention should be
implemented and the content of the message. It isalso important
to find out what aspect of behavior change the text messaging
affects and how it can generally cause behavior change. The
findings from this study will be used by health care providers
to effectively design an SM S text messaging intervention that
is applicable to the setting and the target population.

The general objective of this study will be to assess the impact
of theinterventions (two-way and one-way SMS) on adherence
to ART. We hypothesize that sending weekly text messages
through the one-way and two-way SM Stext messaging approach
will improve adherence to ART among patients with HIV and
improve associated outcomes (quality of life).

Methods

Study Setting and Participants

The participants were selected from accredited treatment centers,
namely the Buea Regiona Hospital and Kumba District Hospital
of South West Region, Cameroon. Participants included adults
(male and female) aged 21 years and older who were infected
with HIV and visiting the health centers for routine health
education and drug refill appointments. The study recruited
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participants that were on highly active antiretroviral therapy
(HAART) for at least 1 month and who had mobile phones and
were ableto read and send text messages. We excluded pregnant
women and patients with drug-resistant HIV prior to the
commencement of the study.

Study Design

A qualitative study design involving the use of focus group
discussions (FGDs) was used to assess the perception of patients
on the use of SMS text messaging—based intervention.
Thereafter, a quantitative study design involving arandomized
controlled trial was carried out. The intervention used one-way
or two-way SM S text messaging. Adherence and quality of life
(QoL) were measured at baseline and at postintervention in
control and intervention groups. Adherencein the control group
will be compared with the adherencein the intervention groups
before and after the intervention. Likewise, the QoL in the
control group will be compared with the QoL intheintervention
groups before and after theintervention. In addition, theimpact
of adherence on QoL will be assessed in the control group and
intervention groups before and after the intervention.
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Intervention

The interventions involved the use of mobile phone text
messages in addition to the standard care provided to the
participants. Partici pants were randomized into either aone-way
text message group (text message sent without receiving areply)
or two-way text message group (text message sent to recipients
and the recipient replies to the SMS sent). Text messages were
sent both in English and in French, and airtime was purchased
from the mobile telephone network. In the morning periods,
messages were sent 3 times a week (Mondays, Wednesdays,
and Fridays between 8 AM and 10 AM) from an established
list of phone numbers of the parti cipants during the study period.
The control group received only the standard care given at the
hospital. The random allocation of participants in the
intervention and control group is shown in Figure 1. The
intervention used in this study is based on the nudge theory,
which is an approach to understanding and changing people's
behavior by analyzing, improving, designing, and offering free
choices for people so that their decisions are more likely to
produce helpful outcomesfor those people and society generdly.
The SM'S text messaging acts as a nudge in order to influence
apositive behavior change, which is adherence to ART.
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Figure 1. Flow diagram on the randomization of participantsinto the intervention and control groups. HAART: highly active antiretroviral therapy.
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Study Duration

This study will be carried out over a period of 1 year. The
intervention phase ran for 6 months after collecting baseline
data (preintervention data) on adherence and quality of life.
Sample Size

The formula by Chan [17] for calculating the sample size for
randomized controlled trials was used:

]

In the above equation, ¢ = 7.9 for 80% power and p1 and p2 are
the proportion estimates (60% for the control group and 82%
for the intervention group).
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]

n (size per group) = 63.27 (3)

It was assumed that 30% of the participants would drop out of
the study due to loss to follow-up and mortality. A total of 82
participants were then randomized to each group to allow for
the 30% drop out (30% of 63 participants = 19). In order to
make up for the 19 that was assumed to be lost to follow-up,
we added the 19 participants to the calculated 63 participants,
giving atotal of 82 participants. Therefore, a minimum of 246
participants were recruited into the study.
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The above sample size in each group was distributed with 164
in the intervention group (82 in the two-way SMS group and
82 in the one-way SM S group) and 82 in the control group.
Evaluation of Intervention

A logbook was used to register all SM S text messages sent and
repliesreceived on the designated days of the week. A delivery

Textbox 1. Examples of the text messages that were sent.

Nsaghaet al

report function was used to ensure that the messages were
delivered to the participants. The sent text and responses
received will be evaluated by cal culating the proportion of SMS
text messages sent and responses received. Example text
messages are shown in Textbox 1.

«  “Hello. Do remember to take your medication as prescribed. Your health is your wealth.”
e  “You arekindly reminded to take your medication. Your health is our priority.”

. “Don't forget to take your medications.”

Randomization

Using a simple randomization technique, participants were
recruited into the intervention and control group. Allocation of
the participants into the groups (intervention or control) was
concealed during the randomization procedure. This shall be a
double-blind controlled trial: data collectorsand the statistician
shall be blinded to the different group allocations.

Data Collection Tools

A pretested structured questionnaire was used to obtain
information from the participants on sociodemographic
characteristics, adherence to treatment, quality of life, and past
health history. A logbook was used to report on all messages
that were sent during the week and the number of replies
received, and the research team recorded al defaulters and
participants lost to follow-up.

Measurement of Adherence

The overall adherence of each participant was measured using
2 scales of self-report, namely the visual analog scale (VAS)
[18] and the Center for Adherence Support Evaluation (CASE)
Adherence Index [19]. VAS appears to be asimple and easy to
use measure of adherence, though thereis mixed literature about
this. VAS has been shown to have large strength associations
with most other measures of adherence. A 100-point VAS will
be used, with 0 indicating “absolute nonadherence” and 100
indicating “excellent adherence’ in the last 30 days. A VAS
score equating to at least 95% will be defined as optimal
adherence and VAS scores less than 95% will be considered
suboptimal.

The CASE Adherence Index is a simple composite measure of
self-reported ART adherence. Based on theresults of correlation
and principal components analyses, the CASE Adherence Index
is developed as a composite (sum) of 3 self-reported measures
of adherence. The CASE Adherence Index can be seen in
Multimedia Appendix 1.

Measurement of Quality of Life

The quality of life was assessed using the abbreviated World
Health Organization Quality of Life (WHOQOL-BREF). This
is an international, cross-culturally comparable quality of life
assessment instrument. 1t assesses the individual's perceptions
in the context of their culture and value systems and their
personal goals, standards, and concerns. The WHOQOL -BREF
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instrument comprises 26 items, which measure the following
broad domains: physical health, psychological health, social
relationships, and environment [20]. The quality of life among
the participants with HIV was assessed using the
WHOQOL-HIV BREF. The WHOQOL-HIV BREF is based
on the WHOQOL-BREF, the shorter form of the
WHOQOL-100. This contains 5 extra items specific to people
living with HIV/AIDS and in total contains 31 items [21].

Focus Group Discussion

A FGD discussion guide was pretested and fine-tuned before
implementing it in the study. A total of 8 FGDs will be
organized under 4 main themes: (1) predictors of nonadherence
to ART, (2) awareness of the use of mobile health (SMS) to
improve adherence to ART, (3) content of the text that will be
acceptable for use to improve adherence to ART, (4) choice of
approach to text messaging services (one-way or two-way), and
(5) possible challenges in the implementation of mobile health
(viaSMS). All FGD sessionswill last for 50 to 60 minutes and
be moderated by a moderator. At the end of the study, a FGD
will be conducted to discuss the challenges the participants
faced with respect to text message reminders and replies.

Study Outcome

Primary Outcome

The primary outcome is to assess the impact of the one- and
two-way SMS text messages on treatment adherence among
patients with HIV. Measures of adherence from the CASE
Adherence Index and the VAS will be used to measure the
overall adherence.

Secondary Outcome

The secondary outcome is to assess the impact of the
intervention on quality of life and the impact of quality of life
on adherence.

Data Management and Statistical Analysis

Data from the questionnaires will be checked each time they
are brought from thefield for unfilled and unanswered questions,
including the verification of codes. All verified data and codes
will be keyed into Microsoft Excel and research questionnaires
will be kept in a secured locker. The analysis of patient
demographicsand study outcome variableswill be summarized
using descriptive summary measures, expressed as mean
(standard deviation) or median (minimum-maximum) for
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continuous variables and number (percentages) for categorical
variables. A 1-tailed t test shall be used for comparing groups
on continuous outcomes, and the chi-square test will be used
for binary outcomes, as shown in Table 1. Analysis of variance
will be used to analyze the statistical differences among more

Table 1. Statistical tests to be used for different variables.

Nsaghaet al

than two group means. All statistical tests will be performed
using 2-sided tests at the .05 level of significance. All statistical
analyses will be performed using SPSS (version 21.0; IBM
Corp).

Outcome variables Scale Type Measure Analysis method
Primary
Adherence at baseline and at 6 months
CASE? Adherence Index Ordina Binary Adherenceinlast month =295% Chi-square test
VASP Ordina Binary VAS percentage =295% Chi-square test
Secondary
Quality of life Ordinal Categorical Changein QoL scores t test ANOVAY
8CASE: Center for Adherence Support Evaluation.
BVAS: visual analog scale.
QoL: quality of life.
dANOVA: analysis of variance.
Ethical Considerations Discussion

Ethical approval for this study has been obtained (No.
2018/764-03/UB/SG/IRB/FHS) from the Faculty of Hedlth
Sciences Ingtitutional Review Board of the University of Buea,
including an administrative authorization from the South West
Regional Delegation of Public Health, Cameroon. In this study,
patients have voluntarily confirmed their participation in the
study. They were enrolled in the study upon receipt of signed
informed consent from the participant. Names and national
identity card numbers shall not be used to identify the
participants, but rather, codes shall be used. This will keep the
participants anonymous. Secondly, in order to prevent social
stigma, the mobile phone text message reminders will not
disclose a participant's seropositive status.

Results

Data collection began in September 2019 with focus group
discussions and baseline data collection. After 1 month of
baseline data collection, theintervention began in October 2019
and postintervention datawere collected after 6 months (March
2020). At the end of the study, we will be able to assess the
perception of patientstoward SM S-based interventionsand also
assess the impact of the one- and two-way text messaging on
treatment adherence among participants with HIV and on
associated outcomes (quality of life). At baseline, the adherence
and QoL inthe control group will be compared with adherence
and QoL intheintervention group, aswell asat postintervention.
Thus, the baseline results will be compared with the
postintervention data to determinetheimpact of theintervention
on adherence and on QoL. Adherence will be compared with
QoL across all the groups at baseline and at postintervention.

http://www.researchprotocols.org/2020/9/e16127/

Overview

Despite the incredible success of the large-scale public sector
provision of ART to HIV-infected people, failureto retain these
patients on long-term treatment threatens to undermine the
massive gains made since 2004 and remains one of the most
critical obstacles to achieving the UNAIDS 90-90-90 targets
for 2020, which are a key milestone toward ending the HIV
epidemic by 2030[22]. Diverse strategies or interventions have
been put in place to improve adherence to ART. Research has
shown that very high levels of adherence are required to obtain
the maximum benefit of HAART. This situation justifies the
importance of developing efficient strategies to improve
adherenceto ART [23].

There is emerging evidence that mobile phones can play an
important role in heath care delivery, especialy in
resource-limited settings [6]. The appeal of using phones to
promote adherence has grown as phone ownership rates continue
to rise in sub-Saharan Africa and elsewhere [8]. SMS text
messaging is a particularly useful application that can be used
to collect or share information and to enhance communication
between health personnel and patientsin alow-cost manner [9].
With regard to patient management, mobile phone text messages
have been demonstrated to induce positive behavior changesin
domains such as smoking cessation, physical activity, and
self-management of high blood pressure, diabetes, and asthma
[10]. Other studies report high levels of satisfaction among
participants[11,12]. With Africacurrently undergoing adigital
revolution, the World Health Organization Regional Office for
Africaand the International Telecommunication Union signed
a cooperation agreement in Geneva on October 26, 2017, the
focus of which was on how best to use digital servicesto save
lives and improve peopl€e's health [24].
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The intervention in this study uses the health belief model of Conclusion

behavior change [25]. The data on the perceived barriers to
adherence will be collected (through FGDs) and, as a cue to
action for patients to adhere to treatment, the efficacy of text
message reminders will be tested.

The impact of SMS text messaging varies across different
settings. The results from this study will determine the
perception of patientstoward text message—based interventions
and the impact of text messaging interventions on health care
delivery among patients with HIV on ART.
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Abstract

Background: Inthe United States, young minority men who have sex with men (MSM) are the most likely to become infected
with HIV. Pre-exposure prophylaxis (PrEP) is an efficacious and promising prevention strategy. However, PrEP's safety and
effectiveness can be greatly compromised by suboptimal adherence to treatment. To maximize the positive impact of PrEP, it is
necessary to combine its prescription with cost-effective behavioral interventions that promote adherence and decrease HIV risk
behaviors. In this project, we developed a theoretically informed app/gaming intervention to engage young MSM in learning
information, practicing behaviors, and improving motivation for HIV preventative behaviors and PrEP adherence.

Objective: The goal of this project was to develop and test a cutting-edge, engaging, and entertaining app/gaming intervention
for improving adherence to PrEP and building HIV prevention knowledge, skills, and behavior.

Methods: This study was conducted in two phases. In the developmental phase, we conducted qualitative interviewswith young
MSM (n=20) to guide the development of the gaming intervention. In the randomized controlled trial, we tested the preliminary
efficacy of the gaming intervention compared to a comparison condition among young MSM. Subjects were recruited from the
University of Mississippi Medical Center HIV/STI testing clinics (n=60).

Results: Institutional review board approval was received in February 2015. Research activities began in June 2015 and are
still ongoing.

Conclusions: This app/gaming intervention aimed to improve PrEP adherence and HIV preventative behaviorsin young MSM.
Engaging young MSM in learning information, practicing behaviors, and improving motivation for increased adherence to PrEP
has the potential to decrease HIV seroconversion. It isimportant to develop interventionsthat are enjoyable, engaging, and easily
incorporated into clinical settings.

Trial Registration: Clinical Trials.gov RCT02611362; https://tinyurl.com/y65gkuwr
International Registered Report Identifier (IRRID): DERR1-10.2196/18640

(JMIR Res Protoc 2020;9(9):€18640) doi:10.2196/18640
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Introduction

Background

The primary prevention of HIV infection remains a crucial
priority. In 2011, there were 2.5 million new HIV infections
worldwide [1]. In the United States, young minority men who
have sex with men (MSM) are the most likely to become
infected with HIV. Antiretroviral (ARV) medicationsthat reduce
the risk of acquiring HIV infection, namely pre-exposure
prophylaxis (PrEP), are an efficacious and promising prevention
strategy [1,2]. There have been significant advances regarding
PrEP including the definitive demonstration that PrEP reduces
HIV  acquisition, regulatory approval of Truvada
(tenofovir/emtricitabine or TDF/FTC) with an indication for
sexual HIV prevention, and development of clinical prescribing
guidelines. Despite these promising events, the practical
implementation of PrEP is challenging [3-10]. Data show that
PrEP's safety and effectiveness could be greatly compromised
by suboptimal adherence to treatment, and there is concern
about the potential for anincreasein HIV risk behavior among
PrEP users[11-15]. Due to these challenges, the prescribing of
PrEP should be accompanied by behavioral interventions.

Supporting the ideathat adherenceto medical careisanintegral
factor in PrEP's effectiveness, the iPrEx, TDF2, and Partners
PrEP clinical trials al conclusively showed that the level of
protection from HIV infection depended on how consistently
participants took prescribed medication [16-18]. Significantly
greater levels of protection occurred among participants with
detectable levels of ARVs in these trials. The impact of
adherence was a so underscored in the FEM-PrEP and VOICE
studies, both of which found that few women had detectable
levels of ARVs; thus, the studies were unable to demonstrate
the efficacy of PrEP [15,19,20]. In 2013, the nested substudy
of the Partners trial found that high (>80%) PrEP adherence
was associ ated with 100% efficacy (95% Cl 83.7%-100%) [17].
Itisclear that the success of PrEP interventions highly depends
on good adherence [14-17]. However, concerningly low rates
of adherenceto PrEP are seen in diverse samples of young Black
MSM at high risk of acquiring HIV. Among a sample of 178
young MSM on PrEP (86% identified as Black/African
American; median age 26 years, from North Carolina,
Washington DC, and California), 36% did not meet the
laboratory sensitivity threshold for >4 doses/week as measured
by FTC/TDF levelsin plasmaand peripheral blood mononuclear
cells at 26 weeks after PrEP initiation [21].

Adherence to PrEP medication is critical; however, engaging
patients in comprehensive follow-up care is also imperative
[22]. Treatment with PrEP requires consistent contact between
patients and clinical providers and includes appointments with
clinicians every 3 months for laboratory monitoring, HIV
testing, and the detection and trestment of associated side effects
[5,9,11-15]. Individualswho are at highest risk of HIV infection
often come from populations that historically have been
underserved by the hedlth care system [23,24]. Therefore,
engaging patientsin care could be challenging and will require
reinforcement and support for doctors and patients [13,23].
Consequently, behavioral interventionsthat promote adherence
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to comprehensive PrEP treatment will need to be tailored to
underserved and at-risk populations and will need to reinforce
the clinician-patient relationship.

Although thereisgreat optimism about the use of PrEPfor HIV
prevention, there is concern that PrEP users may take more
sexual risksor underutilize traditional risk reduction strategies,
such ascondom useand HIV and sexually transmitted infection
(STI) testing of partners. Behavioral models (behavioral
disinhibition and risk compensation) suggest that risk could
increase with the reduction of self-imposed constraints or by
decreasing individuals' perceptions of HIV risk. This, in turn,
could lead to increased incidence of HIV and other STIs
[14,25-28]. Some mathematical and cost-effectiveness models
have suggested that even small increasesin risk behavior could
offset or reverse PrEP's protective benefits at the population
level [13,14]. Datafrom the iPREX study showed only indirect
evidence of increased risk behaviors, as those participants who
engaged in unprotected anal sex were more likely to have
detectabletenofovir level sthan those with less sexual risk taking
[17,29]. In real-world clinical settings in which people know
that they are actively on a prophylactic medication, behavioral
risk taking could measurably increase. Increases in risk
behaviors have been documented in the context of microbicide
trials, in vaccine trials, and among patients living with HIV on
ARV therapy (ART) [30]. Therefore, HIV prevention counseling
remains clinically relevant and prudent when prescribing PrEP.
This practice is consistent with good clinical care and is
recommended ininterim guidelinesfor prescribing PrEP, which
state that PrEP has the potential to contribute to effective and
safe HIV prevention for MSM if “it is delivered as part of a
comprehensive set of prevention services, including
risk-reduction and PrEP medi cation adherence counseling” [22].
Therefore, in order to maximize the positive impact of PrER, it
isnecessary to combine the prescription of PrEP with behavioral
interventions that promote both adherence and the reduction of
HIV risk behaviors [2]. However, these accompanying
behavioral interventions need to be cost-effective and easily
integrated into clinical settingsin which PrEPis prescribed [15].
Additionally, interventions should be enjoyable and tailored to
populations targeted for prevention with PrEP. Without these
necessary components, integration of behavioral interventions
into clinical settings cannot be realistically sustained.

There are many advantages to using newer interactive
technology and gaming to promote adherence, rather than
traditional face-to-face counseling, including scalability,
efficiency, and cost-effectiveness. The use of an intervention
that utilizes gaming technology is particularly compelling for
use with younger adults who are heavy utilizers of mobile
technology and who are most at risk for acquiring HIV. Games
can attract and maintain attention, which is a key component
for effective behavior change. Compelling, interactive,
phone-based games can expose playersto essential health-related
content countlesstimes and give players unlimited opportunities
to rehearse new skills and receive personalized feedback on
health choices made within the game[31-33]. Games have been
shown to be efficacious in promoting fitness, improving weight
management, and improving safer sex skills [31,33-35]. For
example, a HIV/AIDS-prevention computer game called Life
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Challenge was developed by the New York State Department
of Health to enhance safer sex negotiation by adolescents and
young adults. The game showed significant improvement in
self-efficacy for partner negotiation and condom skillsfor those
who started with the least self-efficacy [33]. Two pregnancy
prevention games, The Baby Game and Romance, designed for
sexually active young adults showed trends in improving
knowledge and attitudes about parenting and unprotected sexual
behaviors[32].

Video games have aso been applied to improve
self-management skills and healthy behaviors in those living
with asthma, diabetes, and cancer [36-40]. A video game named
Re-Mission, designed for awide age range of patients, namely
13-29 yearsold, with acute leukemia, lymphoma, and soft-tissue
sarcoma, showed promising effects as well. Re-Mission was
designed as an action-adventure game with the main character
or protagonist shooting cancer-causing agents in the
bloodstream. Players gained points and strength by adhering to
medicationsin the game fantasy world. In arandomized control
trial (RCT) with a 3-month follow-up, 375 male and female
participantswho played Re-Mission had significantly improved
adherence to trimethoprim-sulfamethoxazole (P=.012) and
6-mercaptopurine (P=.002) compared to controls after an
average of only 10.7 hours of play. Adherence to
trimethoprim-sulfamethoxazol e was tracked by electronic pill
monitoring devices (n=200). The proportion of doses taken
correctly by those playing Re-Mission was 19% greater than
thosein the control group. Self-efficacy (P=.011) and knowledge
(P=.035) a so increased significantly compared with the control
group. Interestingly, the intervention did not affect subjective
self-report measures of adherence but did affect the
aforementioned objective measures [39,40]. Thus, appealing
interactive games can target information, motivation, and skills
for medical care and lead to a broad spectrum of desirable
outcomes including increases in knowledge, attitude changes,
and increased medication adherence [34,35,41-43].

Very few studies describe outcomes of theory-driven PrEP
adherence interventions, and there are no other publicationson
gaming interventions to improve PrEP adherence. Fuchs et al
[44] showed that a mobile health intervention using weekly
bidirectional messaging (iText) was acceptable and
demonstrated promising effects on PrEP adherence in a
within-subjects trial design. This sample included MSM from
San Francisco and Chicago (one-quarter were under 30 years
of age, 13% were Black/African American, 11% were Latino,
and 88% completed some college). A pre-post intervention
regression discontinuity analysis using clinic-based pill counts
showed a 50% reduction in missed doses (95% Cl 16%-71%;
P=.008) and a 77% improvement (95% Cl 33%-92%; P=.007)
when comparing pill counts at quarterly visits before and after
iText enrollment. Liu et al [45] reported on the outcome of
PrEPmate, abidirectional text-messaging intervention, on study
visit completion and tenofovir diphosphate (TFV-DP)
concentrations assessed at 4, 12, 24, and 36 weeks among 121
participants (mean age 24 years, 27% Black, 36% L atino) living
in Chicago. Participants who received PrEPmate were more
likely to attend study visits (86% PrEPmate vs. 71%
non-PrEPmate, OR 2.62, 95% Cl 1.24-5.54) and have TFV-DP
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levels consistent with >4 doses/week (72% PrEPmate vs. 57%
non-PrEPmate, OR 2.05, 95% CI 1.06-3.94). Although these
studies showed promising preliminary effects and feasibility,
there are no known definitive, scalable, evidence-based gaming
interventions to improve adherence to PrEP.

Theoretical Framework for | ntervention

The Information-Motivation-Behavioral Skills (IMB) model is
a well-established conceptualization for improving adherence
to treatment as well as decreasing HIV risk behaviors. HIV
prevention and ART adherence interventions based on IMB
have demonstrated efficacy [46-48], and reviews have suggested
that interventions guided by accepted theories of change are
more efficacious than those not driven by theory [49]. According
to the IMB model, hedth information, motivation, and
behavioral skills are the fundamental determinants of health
behavior. In order for a PrEP-related intervention to be
successful, the PrEP user must learn information that isdirectly
relevant to PrEP adherence and HIV transmission. Knowledge
isanecessary but not sufficient condition for change. Personal
motivation to engage in HIV preventative behavior or adhere
to treatment regimens (attitudes about health) and socia
motivation (perceived socia and cultural support for performing
these acts) are essential for change. Finally, skillsfor performing
adherence behaviors and a sense of self-efficacy must be easily
applied to an individual’s cultural and social setting. The most
recent review of factors associated with PrEP adherence suggests
that adherence can be facilitated by “accurate knowledge of
medication benefits,” “medication optimism and self-efficacy
for adherence,” and “support provided by peers and providers’
[50Q]. Our intervention addresses these factors within the context
of theIMB model. Thismodel, consistent with Social Learning
Theory, is broadly applicable and can be used to create
theoretically consistent intervention content [51].

Aims and Objectives

Theaimsof this project wereto devel op and test a cutting-edge,
engaging, and entertai ning app/gaming intervention to improve
adherenceto PrEP and build HIV prevention knowledge, skills,
and behavior. The effectiveness of anovel, scalable, technology
driven intervention to improve PrEP adherenceis understudied.
Consequently, through this RCT, we aimed to leverage
technology to engage patients in learning skills, practicing
behaviors, and improving motivation for adherence and healthy
behaviors. We are not aware of any PrEP-related intervention
that utilizes a theoretically informed game. An engaging,
technology-based intervention may empower and engage PrEP
users, aid over-burdened clinics, and result in improvementsin
health.

Methods

Trial Registration and Institutional Review Board
Approval

This research involving human subjects took place at
collaborating sites. The protocol was reviewed by the
Ingtitutional Review Boards of Brown University, Lifespan/
Miriam/Rhode Island Hospital (RIH), and the University of
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Mississippi Medical Center (UMMC). This study is also
registered on Clinical Trails.gov (RCT02611362).

Design

This research was divided into two major phases. First, a
developmenta phase (n=20, 18-35 years old, receiving PrEP)
consisted of formative research to guide the devel opment of the
app/gaming intervention. Second, in an RCT phase, we
evaluated the preliminary efficacy of the PrEP-related IMB
app/gaming intervention compared to a comparison condition
— anon-PrEP—related, non-IM B-informed game (n=60, 18-35
years old, receiving PrEP). Subjects were recruited from and
consented in person at the UMMC.

Participants

All MSM initiating PrEP between the ages of 18 and 35 years
were eligible for enrollment in each phase of study according
to the following criteria: (1) English speaking, (2) initiating
PrEPR, (3) not enrolled in another PrEP-related study, (4) able
to give consent or assent, and (5) not impaired by cognitive or
medical limitations as per clinical assessment. Clinical
assessment occurred by members of the research team with
substantial prior clinical (medical and psychiatric) and research
experience in care of young adults and adults. There was no
overlap between subjectsin the developmental and RCT phases.
We enrolled only MSM because they are the group most at risk
for acquiring HIV. Limiting the study to MSM allowed for the
development of an iPhone app/game that was targeted,
acceptable, and engaging for this specific at-risk population.
Based on previously acquired data, it was estimated that 65%
of participants would be Black/African American, 30% would
be Hispanic, and the mean age would be 27 years. A total of 20
participants were recruited for the developmental phase and 60
for the RCT phase over aperiod of 24 months.

Description of Intervention Content

The gaming intervention devel oped for this project by Mission
Critical Studios was titled Viral Combat.Viral Combat was
consistent with the IMB Model of Health [52] and promoted
increased self-efficacy for adherence to PrEP and HIV

Whiteley et a

preventative behaviors by improving motivation and knowledge
about health and prevention and by increasing mastery of skills.
Successful games are intuitive, engaging, and inherently
rewarding through action and feedback. Many of the attributes
of a successful game are a natural fit for a successful
IMB-informed intervention.

Participants playing Viral Combat fight off HIV and keep it
from entering a virtual body. The game takes place on the
surface of the skin, in the arterial system, and in the penile and
anal canals. HIV-related educational material (eg, puzzles and
quizzes) weretailored to prevent HIV (ie, importance of testing
and using condoms) and not tailored to personsliving with HIV
(ie, how viral load affects transmission and health). Adherence
messages were relevant to participants using PrEP for HIV
prevention (ie, taking PrEP doses as prescribed corresponds to
the level of protection). Viral Combat employs graphics,
characters, and action content specifically chosen to appeal to
our target population. All organ systems are vibrant and
distinctive. Answering questions from the doctor or clinician
and building adherence and HIV prevention knowledge allows
each player to earn strength and pointsthroughout Viral Combat.
During play, if an answer to aquestion or skill-building exercise
is wrong, the player is aerted, and the correct answer is
explained. “Health Facts’ reinforce HIV prevention information
during scene changes. HIV prevention skills are built with a
condom “puzzl€’ and the“condom use challenge” that promotes
continued condom use with all partners. Each level in Viral
Combat provides new challenges and unique and colorful
environments. However, the mission stays the same: Kill the
virus and build strength through taking medicine, learn HIV
prevention information, improve motivation, and engage with
healthy charctersin order to build skills. All character controls
and gaming are achieved using touch screen technology on the
phone with no additional accessories needed. Throughout the
game, the terms “HIV,” “AIDS,” “antiretroviral,” and other
identifying verbiage are avoided to protect the players’ medical
status and to avoid possibl e stigmatization that could occur from
someone seeing a participant playing the game (See Figure 1).

Figure 1. Goalsand components of the multilevel gaming intervention. PrEP: pre-exposure prophylaxis; STI: sexually transmitted infection.
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Developmental Phase

Overview

The goal of the developmental phase (n=20) was to develop
and refine the game Viral Combat for the intervention. This
phase established acceptability and feasibility of the gaming
intervention by participants. These steps were accomplished
with preliminary work by the scientific investigators in
collaboration with Mission Critical Studios. Multiple reviews
have demonstrated that behavioral interventions shown to be
most efficacious are tailored for the target population and
preceded by formative research to inform intervention
development [53-55]. During the developmenta stage, we
elicited feedback from participants regarding the gaming
intervention. Necessary changes were made if participants felt
the game content or title was revealing, insensitive, or
stigmatizing.

Individual Qualitative I nterviews

In-depth, structured individual interviews about the utility and
appeal of the gaming intervention were conducted with
approximately 20 participants during the development phase.
Interviews continued until redundancy in major themes occurred.
We ensured that the assembled intervention was oriented to the
appropriate ages, genders, and sexual orientations of participants
and that it was relevant and consistent for our target popul ation.
Enrollment was monitored to ensure that there was adequate
representation of gender, ethnic, racial, sexual orientation, and
age diversity among participants. An overview of the IMB
Gaming Adherence Intervention and study procedures were
presented, and feedback was elicited regarding their relevance.
We asked about general reaction to game content (including the
titleand all screens), and we looked for deeper or more complex
emerging themes to guide game and procedure devel opment.
For example, if certain game actions were more appealing to
participants, then this action style was enhanced or increased.
When characters were needed with darker or lighter skin or
more or less colorful clothing or gender differentiation, we
added these game options. All interviews were audiotaped, and
major topics and subtopics from the interviews were coded and
reviewed.

Approximately 10 participants were shown the storyboard of
the game for approximately 30 minutes; qualitative feedback
was elicited, and game development for the iPhone occurred.
After the development of the iPhone version of Viral Combat,
9 of the 20 participants played the game. These 9 participants
were shown each of the game levels on the phone by the
interviewer and were then able to play each level on their own.
After playing the game, these 9 participants completed
qualitative interviews, and written or quantitative feedback was
obtained. Quantitative feedback was collected from these
participants using versions of the Client Service Questionnaire
(CSQ-8) [56] and Session Evaluation Form (SEF) [57]. Both
of these instruments were developed to measure client
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satisfaction and perspectives on intervention aspects. Responses
to items on these questionnaires helped determine the initial
feasibility and acceptability of the intervention. If the gaming
intervention consistently received low CSQ-8 or SEF scores
(<24 on the CSQ-8 and <30 on the SEF) it was modified until
scoring on these measures improved above stated thresholds.
Based on these data, Viral Combat was modified by Mission
Critical Studiosto createafinal version of the multilevel gaming
intervention for the RCT.

Randomized Controlled Trial

Overview

During the RCT phase, we evaluated the preliminary impact of
the gaming intervention compared to a comparison group
(iPhone with non-PrEP comparison game) using a parallel
design with 60 participants on PrEP. Recruitment, enrollment,
and implementation of the intervention were conducted in a
rolling manner. Randomization (1:1) occurred after enrollment
using a computerized, random assignment program. Research
staff performed randomization, so the allocation sequence was
unknown to the participants and UMMC staff conducting the
recruiting. However, the trial was not blinded.

Each participant inthe RCT received aniPhonewith apaid data
service plan for the study duration (iPhone 4S; US $100; US
$60/month data package through Lifespan/AT& T). Participants
in both arms were given phones because at the time of study
commencement, iPhone ownership was not ubiquitous in this
clinical population. Participants were able to keep the phone at
the end of the study, but the data service plan was not continued.
Both the intervention and control games were downloaded at
no cost from the App Store onto the iPhones provided to
participants at time of enrollment. Participants, therefore, could
access the game from any location, at any time. There were no
prompts nor reminders sent to participants to play the game.
Neither game allowed for communication between participants
and study staff. Study staff members were not blinded to
conditioninthe RCT phase of the study. Study staff had limited
contact with participants during RCT assessments, asthesewere
done online through REDCap.

Viral Combat Gaming | ntervention

The gaming intervention, shown in Figure 2, was designed to
improveinformation, motivation, and skillsregarding adherence
and HIV preventative behaviors throughout play. All content
was chosen for its appropriateness for the target popul ation with
refinements made during the developmental phase. With input
from the research team and PrEP users, we produced asensitive,
stylistically and theoretically consistent intervention. Each level
in Viral Combat provides new challenges and unique and
colorful environments. Throughout the gaming intervention,
subjects continued routine clinical care visits and HIV testing
(as recommended by PrEP prescribing guidelines) in the PrEP
clinic.
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Figure 2. Images from the app/game Viral Combat.
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Comparison Condition (Non-1MB iPhone Game)

The comparison condition was matched with the multilevel
gaming intervention for appeal, time, and attention. Subjectsin
the comparison condition received smartphones with the same
data service plan as the intervention arm. Smartphones given
to participants in the comparison condition had a stylistically
similar non-PrEP, non-IMB game designed by the same
company, Mission Critical Studios [58]. This was the same
game from which Viral Combat was adapted. This similarity
was important as qualitative assessments did not assess
participants' reactions to the control game. The iPhone game
in the comparison condition had a look and fedl that was very
similar to the intervention game but lacked IMB-related,
PrEP-related, and HIV prevention—related content in order to
control for attention, time, and any influence the receipt of a
smartphone or game had on adherence behaviors or the
physician-patient relationship. Notably, participants in the
comparison condition could hear from those in the IMB
intervention about the IMB app/game, but they did not have
access to it on their phone. Although it was possible that the
participants in the comparison condition could play the game
onceon an intervention participant’s smartphone, it was unlikely
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to be a frequent occurrence. Nevertheless, we assessed
familiarity and usage of the game by self-report at follow-up.
In addition, we assessed the occurrence of cross talk between
subjectsin the two conditions at all follow-ups by asking those
in theintervention condition, “ Have you spoken to anyone about
the game you played in the study (yes or no)?’ and for thosein
the comparison condition, “Have you spoken to anyone about
agame related to PrEP (yes or no)?’

Measures and Assessments

All assessments took place in a quiet, private room near or in
the PrEP clinic. Assessments occurred at baseline, 12 weeks
post-enrollment, and 24 weeks post-enrollment and took 45
minutes to complete.

An audio-assisted computer self-interview using REDCap was
used to assess behavior since it was confidential, allowed for
complex branching and skip patterns, and detected greater rates
of risk behavior [59]. Standard instruments were administered
to gather demographic data (including age, level of education,
sexual orientation, socioeconomic status, race, ethnicity and
stability of housing). The measures listed in Table 1 were used
to evaluate HIV-related and STI-related knowledge, attitudes,
and risk behaviors.
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Table 1. Linkage between constructs, intervention foci, and assessment instruments.

IMB? constructs

Intervention foci

Assessment instruments

Information: HIV and STIP sexual risk knowledge
HIV/STIs

Motivation: adherence and risk attitudes, intentions, and self-
efficacy safer sex
Behavior: medical adherence, sexual risk, and substance use

skills

HIV knowledge, perceived vulnerability to

Mativation for adherence, motivation for

Decrease in perceived barriers, increased
medication and visit adherence, safer sex

HIV/STI knowledge scales

Self-efficacy for adherence and sexual
safety, adherence and risk attitudes

Adherence and sexual risk self-report,
ARVC levels

3 MB: Information-M otivation-Behavioral Skills.
bsTI: sexually transmitted infection.
CARV: antiretroviral.

Primary Outcomes

The primary outcomesincluded intracellular levels of TFV-DP
and emtricitabine (FTC-TP) in red blood cells, as measured
using dried blood spots. TFV-DP levels provided a measure of
long-term adherence over the preceding month (like hemoglobin
A1C), and a detectable FTC-TP level provided information
about recent dosing (ie, if FTC-TPwas detectable, arecent dose
was ingested). The level of intracellular TFV-DP was used to
estimate how many doses per week the participant took on
average (eg, 7 doses per week, 4-7 doses per week, 2-4 doses
per week, <2 doses per week). To collect TFV-DPand FTC-TP
levels, 25 pL of blood was drawn from afinger prick.

Secondary Outcomes

The secondary outcomes described in this section were collected
from self-report using online questionnaires or from abstraction
from medical records. Changesin self-reported measures were
evauated at 12 weeks and 24 weeks.

Self-report of PrEP adherence consisted of thefollowing 3items
developed by Wilson et a [60] that ask about adherence in the
past month: (1) “On average, how would you rate your ability
to take PrEP as your doctor prescribed?’ (2) “How often did
you take PrEP as your doctor prescribed?’ and (3) “What
percent of the time were you able to take PrEP as your doctor
prescribed?’

To collect medical history at both follow-up assessments,
research staff at the STI/HIV testing clinic abstracted from the
electronic medical records, with participant consent, the number
of PrEP-related medical visits kept and missed in the past 12
weeks.

The Risk Behavior Assessment is a reliable and valid
computer-assisted  structured interview used to assess
self-reported sexual behaviors. It assesses types of sexual
behavior (ie, anal, oral, vaginal) in the past 12 weeks, frequency
of sex, and number and gender of partners. Additional questions
cover condom use, sex with high-risk partners, frequency and
quantity of substance use, and having sex while using alcohol
and drugs [61].

To assess HIV knowledge, we used the HIV Knowledge Scale,
which assesses knowledge about issues such as risks for HIV
using 18 itemswith “true,” “false,” or “do not know” asresponse
options. Test-retest reliability (r=0.73) and internal consistency
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(reliability coefficient=0.90) were satisfactory in studies with
at-risk young adults [62]. To assess STI knowledge, we used
the ST1 Knowledge Questionnaire, which uses similar response
options for 10 items that assess risk for and treatment of STls.
Test-retest reliability (r=0.88) and interna consistency
(reliability coefficient=0.86) were both satisfactory in studies
with at-risk young adults [63].

The Attitudes towards PrEP Adherence checklist originated
from attitude items used in several AIDS clinical trials groups
and was modified to reflect adherence to PrEP. The checklist
assessed 16 common barriers and 10 facilitators to taking ARV
as prescribed.

Motivationa readinessfor adherenceto PrEP and PrEP-related
medical visits was assessed using Rollnick’s Readiness Ruler
[64]. Respondents rated how ready they were to take PrEP as
prescribed and to go to PrEP-related medical appointments on
ascale of 1 (not ready) to 10 (ready to be consistent or already
consistent). Subjects also completed the 10-item Likert-style
IMB PrEP Motivation Scale from the LifeWindows Project
Team. It was modified to assess personal and social motivations
for PrEP, rather than ART [65].

The PrEP and appointment self-effi cacy measure was devel oped
based on Bandura's theory of self-efficacy [51] and was shown
to have strong reliability (reliability coefficient >0.8) in astudy
of HIV medication adherence [66]. The instrument consists of
Likert-style items (with 5 response options): 3 items assessed
salf-efficacy for taking PrEP as prescribed, and 3 items assessed
self-efficacy for attending PrEP-related medical appointments.
ThelMB PrEP Behavioral Skills Scalehas 14 Likert styleitems
and was modified to assess perception of the ability to perform
necessary PrEP skills rather than ART skills. It has an internal
consistency of 0.9 when use with infected adults [65].

Moderators

In addition to demographic factors, severa psychosocia factors
may influence adherence, so the project assessed these factors
for exploratory analyses to further characterize the sample.
Somefactors, such asthe quality of the relationship with health
care providers could function as a moderator or could be
influenced by the intervention.

The 5-item relationship with providers measure assessed the
perceived relationship with health care providers using
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Likert-type items suggested by an ART adherence intervention
with adults (Project HEART) [67].

The 6-item social support for medication adherence measure
assessed social support for taking medications, going to medical
appointments, and other tasks related to adherence using
Likert-styleitemswith a4-point scale. Itisbeing used in AIDS
clinical trials. A single scorefor social support can be generated
from these items, or single items can be analyzed, such as
support for medical appointments [68].

Mental health issues were assessed using the Brief Symptom
Inventory, which requires only 8-10 minutes to complete. It
yields 9 primary symptom scales and global indices and has
norms for adolescents and adults. The reliability, validity, and
utility of the Brief Symptom Inventory instrument have been
tested in more than 400 research studies. Internal consistency
for the subscales (dimensions) ranges from 0.71 to 0.85 [69].

The Alcohol, Smoking and Substance Involvement Screening
Test (ASSIST V2.0) isan 8-item questionnaire that screens for
al levels of problem substance use. The instrument covers
tobacco, alcohol, cannabis, cocaine, amphetamine-type
stimulants  (including ecstasy), inhalants, sedatives,
hallucinogens, opioids, and “other drugs” The ASSIST V2.0
demonstrates significant concurrent, construct, predictive, and
discriminative validity. The ASSIST scores are comparable
with other measures of substance use and are able to
discriminate between low-risk, moderate-risk, and high-risk use
[70].

Statistical Analysis

Hypothesis One

The multilevel gaming intervention was judged by participants
to be feasible, appealing, relevant, and useful. A total of 20
qualitative interviews during the developmental phase assessed
acceptability and appeal of the intervention. We reviewed the
interviews for any game material that was unfavorable to
participants and made revisions. Any game modules that
received a mean score <20 points on the SEF (smaller scores
indicate less satisfaction) were reviewed to determine what
content should be revised, changed, or discarded.

Hypothesis Two

Compared to subjects in the control group, participants in the
multilevel gaming intervention are anticipated to show improved
adherence, improvementsin biological measures (higher blood
levelsof TFV-DP and FTC-TP), decreased HIV risk behaviors,
greater increasesin HIV knowledge, and improved self-efficacy
and attitudes for treatment adherence compared to those in the
comparison condition. Generalized estimation equations with
aPoisson distribution and log link function will be used to model
outcomes with a count distribution (self-report of adherence,
unprotected sex, medical appointments). The generalized
estimation equation analysis will account for nesting of
assessments within participants and allows for data that follow
nonnormal distributions. The IMB constructs and levels of
TFV-DP are continuous variables and will be evaluated using
repeated measures analysis of variance. FTC-TP levels reveal
a recent ingestion (yes/no) and will be analyzed by tests of
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proportional difference. In al analyses, we will test for
differencesin linear change over time between intervention and
control groups on each outcome variable. We will examine
baseline differences across all outcome measures to assure that
randomi zation was successful and that groups were equival ent
at baseline. We will control for demographic variablesthat show
pretest differences. Hierarchical linear modeling analyses are
robust in cases of few missing data. However, if thereisalarge
amount of missing data, last observation carried forward
techniques will be employed to deal with attrition and missing
values. Outcomes|like attendance at a PrEP services appoi ntment
can be extracted from medical records, regardless of subject
attrition.

Power

Asthisis an intervention devel opment study and the impact of
the experimental intervention is not known, there may not be
adequate power to determine the efficacy of the multilevel
gaming intervention. Pilot studies are not designed to provide
accurate estimates of effect sizesupon whichto baselargetrials
[71]. Nevertheless, the pilot RCT may provide a “signal” of
impact on outcomes and |MB constructs. Power was estimated
using Monte Carlo simulation in Mplus 7.11. We assume 85%
retention over the tria period. For the primary outcome,
assuming an initial rate of 16 doses per month, this study will
have a power of 0.80 to detect a rate ratio of 1.28. In other
words, this study will be able to detect an increase from 16 to
20 doses per month (one additional dose each week), assuming
the control group maintains 16 doses per month. For the repeated
measures analyses of variance, this study will have power to
detect alarge effect size (Cohen d=0.80).

Incentives

Subjects were reimbursed US $50 for participating in a
qualitative interview during the developmenta phase. During
the qualitative interview phase, participants were also
reimbursed US $5 for every level of the game they completed,
up to US $30. During the RCT phase, subjectswere reimbursed
US $50 for baseline, 12-week, and 24-week assessments. Each
participant in the RCT received an iPhone with a paid data
service plan for the study duration (iPhone 4S; US $100; US
$60/month data package through Lifespan/AT& T). Participants
in both arms were given phones, because at the time of study
commencement, iPhone ownership was not ubiquitous in this
clinical population.

Ethical Consider ations

To protect participants’ confidentiality, the following measures
were taken. Participants' research data were identified using a
numeric ID only. Any records containing potentially identifying
information were kept secure and separate from other research
data. All physical records were kept in a locked file, and
electronic datawere password-protected. Study materialswere
only accessible to research staff. Data collection took placein
asecure and supervised clinical setting or with Health Insurance
Portability and Accountability Act-compliant software
(REDCap). All study personnel completed training in Human
Subjects Research Protection and Health Insurance Portability
and Accountability Act regulations (Collaborative I nstitutional
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Training Initiative Program) and received certification. These
certifications were kept current in compliance with hospital
policies.

Engagement in game analyses, provided by Mission Ciritical
Studios, was participant nonspecific and generalized. For
example, Mission Critical Studios collected dataon game usage
like any other app or website owner that shows percentage of
times players of the game complete levels (eg, 50% of players
completed level 5). These data were not linked to a particular
participant or phonein use. The phone was designated as owned
by Lifespan (the organization &ffiliated with the study) as
opposed to the study participant. The gaming data were not
connected nor linked to any participant’s name, demographic
information, or health status.

To further protect the privacy of the study participants, we
obtained a Certificate of Confidentiaity from the US
Department of Health and Human Services. With this certificate
in place, the researchers cannot be forced to turn over identifying
information about a study participant in any federal, state, or
local criminal, administrative, legidative, or other proceedings.
This certificate does not prevent a study participant from
volunteering to turn over their research information nor does it
prevent researchersfrom providing research-related information
to others when requested by the study participant.

Results

This is an ongoing study. Approval was obtained from the
affiliated ingtitutional review board in February 2015. Research
activities began in June 2015 and are still ongoing. Therefore,
we cannot yet report on the effect of the intervention on the
desired outcomes. Results will be available at alater date.
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Discussion

Review

The use of ARV medications, such as PrEP, to reduce the risk
of acquiring HIV infection is a promising prevention strategy.
Optimal PrEP treatment requires simultaneous medical care
and behaviora interventions to promote adherence and safer
sexual behaviors. For interventions to be successful, they must
be targeted to popul ations most at risk, aswell as engaging and
theory-driven. If Viral Combat proves to be effective in future
trials, theintervention would be easy to scale up to larger clinica
settings.

Limitations

This study had limitations. Thetrial was unblinded; participants
wereaware of their study arm assignment, which could influence
how they reported on outcomes of interest. Time spent gaming
was collected by self-report, and individualized paradata were
not collected. Therefore, individual participant’s playing time
and engagement with the game were not verified. Also, the
sample size was small and recruited from the same urban area
of the South; therefore, findings may not be generalizable to
MSM in other locations.

Conclusion

There are many advantages to using newer interactive
technology, such as mobile gaming and text messages, rather
than traditional face-to-face counseling, including scalability,
efficiency, cost-effectiveness, and appeal. Given the significant
health sequel ae associated with HIV infections and the paucity
of data on PrEP-related adherence and behavioral intervention
programs, the knowledge to be gained from this research is
significant.
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Abstract

Background: Cancer patients who undergo allogeneic hematopoietic stem cell transplantation are among the most medically
fragile patient populations with extreme demands for caregivers. Indeed, with earlier hospital discharges, the demands placed on
caregivers continue to intensify. Moreover, an increased number of allogeneic hematopoietic stem cell transplantations are being
performed worldwide, and this expensive procedure has significant economic consequences. Thus, the health and well-being of
family caregivers have attracted widespread attention. Mobile health technology has been shown to deliver flexible, and time-
and cost-sparing interventions to support family caregivers across the care trajectory.

Objective: This protocol aims to leverage technology to deliver a novel caregiver-facing mobile health intervention named
Roadmap 2.0. We will evaluate the effectiveness of Roadmap 2.0 in family caregivers of patients undergoing hematopoietic stem
cell transplantation.

Methods: The Roadmap 2.0 intervention will consist of amobile randomized trial comparing a positive psychology intervention
arm with a control arm in family caregiver-patient dyads. The primary outcome will be caregiver health-related quality of life,
as assessed by the PROMIS Global Health scale at day 120 post-transplant. Secondary outcomes will include other PROMIS
caregiver- and patient-reported outcomes, including companionship, self-efficacy for managing symptoms, self-efficacy for
managing daily activities, positive affect and well-being, sleep disturbance, depression, and anxiety. Semistructured qualitative
interviews will be conducted among participants at the completion of the study. We will aso measure objective physiological
markers (eg, sleep, activity, heart rate) through wearable wrist sensors and health care utilization data through electronic health
records.

Results:  We plan to enroll 166 family caregiver-patient dyads for the full data analysis. The study has received Institutional
Review Board approval as well as Code Review and Information Assurance approval from our health information technology
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services. Owing to the COV1D-19 pandemic, the study has been briefly put on hold. However, recruitment began in August 2020.
We have converted al recruitment, enrollment, and onboarding processes to be conducted remotely through video telehealth.
Consent will be obtained electronically through the Roadmap 2.0 app.

Conclusions: This mobile randomized trial will determine if positive psychology-based activities delivered through mobile
health technology can improve caregiver health-related quality of life over a 16-week study period. This study will provide

additional data on the effects of wearable wrist sensors on caregiver and patient self-report outcomes.

Trial Registration:
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2020;9(9):€19288) doi:10.2196/19288

KEYWORDS

Clinical Trials.gov NCT04094844; https://www.clinicaltrials.gov/ct2/show/NCT04094844
PRR1-10.2196/19288

family caregivers, mobile health app; mHealth; randomized controlled trial; wearable wrist sensor; hematopoietic stem cell

transplantation; HSCT

Introduction

Approximately 2.8 million people in the United States are
currently providing unpaid, informal careto an adult with cancer
[1,2]. With the growing number of cancer survivors, family
caregivers represent a critical extension of the national health
care system [3]. Caregiving tasks are time- and labor-intensive,
and include multifaceted activities [4]. Unfortunately, these
experiences may lead to significant physical, psychological,
emotional, social, and financial burdens, a ong with deleterious
health effects [5-7]. There is broad agreement that caregiving
is challenging and stressful. This is perhaps most pronounced
in caregivers of patients undergoing allogeneic hematopoietic
stem cell transplantation (HSCT), also commonly known as
blood and marrow transplantation, who must addresstheintense
and persistent caregiving needs of some of the most critically
ill cancer patients, which continue throughout a prolonged
hospital stay, followed by close outpatient follow up over many
months [8,9].

Given the high risks associated with HSCT, a dedicated
caregiver is necessary and expected for at least the first 100
days post-transplant [10]. However, HSCT caregivers are often
unprepared for this role; thus, it is not surprising that HSCT
caregivers experience significant levels of anxiety and distress,
especidly during the peritransplant period [8,9].
Psychoeducation, skills training, and therapeutic counseling
interventions have been shown to benefit caregiver health and
well-being [11]. However, there remain major barriers in
trand ating successful interventionsto clinical practice, including
limited understanding of the mechanism of action of an
intervention, and need for expert trainers, intensive training,
and monitoring [12]. Thus, interventions that are
mechani sm-focused, |ow-cost, and sustainable are needed [ 13].

The ability to capture the hazards of caregiving (ie, adverse
physical and mental health consequences) [14] accurately and
in real time has been limited by assessments that have
traditionally relied on long-term recall and self-report of
symptoms. Mobile health (mHealth) technology remains
relatively new in the clinica research area, but is spreading
quickly and its costs are declining [15], which may facilitate
stronger partnerships between patients, family caregivers, and
health care providers [16]. In particular, mHealth technology

https://www.researchprotocol s.org/2020/9/€19288

can serve as a platform for the delivery of multicomponent
health interventions while capturing continuous, rea-time
measures via wearable sensors (eg, deep, physical activity).
The extreme HSCT setting [17] provides an ideal “model” to
rigorously test an mHealth intervention owing to (1) the high
level of engagement by HSCT caregivers; (2) intense and rapidly
evolving caregiving needs of medically fragile patients; and (3)
long hospital course followed by frequent outpatient follow up
that allow for high-resolution data collection with minimal
additional burden [18].

In HSCT, malignant cells are first destroyed by chemotherapy
and/or radiation therapy, followed by infusion of compatible
donor cells to aleviate profound hematologic toxicities (eg,
neutropenia, anemia, and thrombocytopenia) [19]. The main
complications, some of which are life-threatening, include
mucositis, nausea, vomiting, diarrhea, infections, and bleeding.
Therefore, adedicated 24/7 caregiver is necessary and expected.
Frequently, acaregiver istasked with monitoring treatment side
effects, managing the symptom burden, making treatment
decisions, administering medications, and performing medical
tasks (eg, central line care and dressing changes). After
engraftment of donor cells, graft-versus-host disease may ensue,
which may further result in prolonged immunosuppression,
morbidity, and mortality [20-22]. Assuch, the HSCT trgjectory
may be long and unpredictable [23], which creates a complex
and multifaceted caregiving process. Caregivers can easily
become overwhelmed and must juggle multiple roles. (i)
“interpreter” of medical information; (ii) “organizer” of medical
appointments and juggling the needs of other family members;
and (iii) “clinician” to assess and identify health changesin the
patient [23].

Our research team previously developed Roadmap 1.0 (formerly
referred to as BMT Roadmap) as a caregiver-facing mHealth
app. Details of the app with descriptions of each of the
components have been published previously [24-26]. We
iteratively designed and developed the Roadmap 2.0 mHealth
app following the following 7 research phases. (1) Roadmap
1.0 prototype [27,28]; (2) design groups to evaluate the
Roadmap 1.0 prototype [29]; (3) pilot study of Roadmap 1.0
[30-32]; (4) extensive literature review [33,34]; (5) design and
development of Roadmap 2.0 in the outpatient setting [25]; (6)
design and development of Roadmap 2.0 in the participant home
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setting [24]; and (7) deployment of aNational Caregiver Health
survey [25]. Figure 1 shows screenshots of key app features,
and Multimedia Appendix 1 provides a detailed definition of
the multicomponent features of the Roadmap 2.0 app.

Our preliminary data showed that family caregivers were
interested in and willing to engage in positive psychology
interventions to reduce stress and improve their health-related
quality of life[18,19]. Herein, we provide adetailed description

Figure 1. Screenshots of the Roadmap 2.0 app.

Rozwadowski €t al

of the design for a mobile randomized controlled trial to test
this investigator-initiated, multicomponent Roadmap 2.0 app
comparing a positive psychology-based intervention arm with
a control arm in HSCT family caregiver-patient dyads (the
Roadmap 2.0 trial). We postulated that simple and intentional
pleasant activitiesthat could be devel oped into routine practices,
such asexpressing gratitude or scheduling activitiesthat promote
positive thoughts, emotions, or behaviors [35-37], may be
effective and scalable in the HSCT caregiver population.
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Methods
Study Design

Overview

This study will test the effectiveness of a positive psychology
intervention delivered viaan mHealth technol ogy platform (see
Figure 2 for aschema of the study design). Thetrial is planned
according to atwo-arm randomized controlled design. Each of
the caregiver-patient participantswill be randomized to an active
treatment arm (Roadmap 2.0 app + multicomponent features +
Fitbit Charge 3) or to a control arm (Roadmap 2.0 app + Fitbit
Charge 3; that is, the app displays physiological data only
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RenderX

without any multicomponent features). The random allocation
of participants to the treatment arm or control arm establishes
the basis for testing the statistical significance or difference
between the groupsin the primary measured outcome (caregiver
health-related quality of life, assessed by the Patient-Reported
Outcomes M easurement Information System [PROM I S] Global
Health scale [38]). Caregiver-patient age, gender, and other
prognostic baseline characteristics that could potentially
confound an observed association, including those that are
unknown or unmeasured, will be distributed equally, except
through chance alone, through random assignment. Thus, this
design is well-suited to our goal of assessing the effectiveness
of an mHealth intervention, Roadmap 2.0, on caregivers (Figure
2).
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Figure 2. Study schema. HSCT: hematopoietic stem cell transplantation.
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HSCT patients and caregivers eligible for
Roadmap 2.0 Study

.

Consent caregivers and patients and register

.

Randomization

¥

Multicomponent intervention*

Control

Pre-HSCT (baseline) evaluation
PROMIS caregiver and patient-reported outcomes

i

Instructions on use of mobile health platform**
(Multicomponent intervention arm vs control arm)

i

Day 30 post-HSCT evaluation
PROMIS caregiver and patient-reported outcomes

A 4

Day 120 Post-HSCT evaluation
PROMIS caregiver and patient-reported outcomes

Primary Objective

The primary objective of this proposal is to test Roadmap 2.0
+ multicomponent featuresin caregivers of patients undergoing
HSCT. One half of the caregiverswill be randomly assigned to
the treatment arm and the other half will be assigned to the
control arm.

Primary Endpoint

A single primary endpoint of caregiver health-related quality
of life (as assessed by the PROMIS Global Health-10 scale[38])
at day 120 post-transplant is designated for the purpose of
planning the sampl e size (see below) and duration of the study,
and to avoid problems of interpreting tests of multiple
hypotheses (for caregivers and patients).

https://www.researchprotocol s.org/2020/9/€19288

RenderX

Secondary Endpoints

Constructs of both caregiver and patient health-related quality
of life include (1) positive aspects of caregiving, assessed by
the PROMIS Companionship [39], PROMIS Self-Efficacy for
Managing Symptoms[40], PROMI S Sdlf-Efficacy for Managing
Daily Activities [41], and Neuro-QoL Positive Affect and
Well-Being scales [42]; (2) negative aspects of caregiving,
assessed by the PROMIS Sleep Disturbance [43], PROMIS
Depression [44], and PROMIS Anxiety scales [39]; and (3)
other caregiver-specific well-being or health-related quality of
life measures assessed by the TBI-CareQoL Caregiver Anxiety
[45,46] and TBI-CareQol Caregiver Strain [45,47] scales (see
Multimedia Appendix 2). Additional secondary endpoints will
include both caregiver and patient health care utilization (eg,
total count of hospital days, readmissions, and ambulatory care
clinicvisitswithin thefirst 120 days post-transplant) and patient
infections, graft-versus-host disease, relapse, and survival.
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Blinding
Study arm assignments cannot be blinded to the investigators

because it will be known whether participants have Roadmap
2.0 on their mobile device or not (for technical purposes).

I ntervention Period

The intervention will be delivered from the time of admission
for the patient’s HSCT through day 120 post-transplant. Data
will be collected preintervention (baseline), during the
intervention (day 30 post-transplant), and at the end of the
intervention (day 120 post-transplant). The length of the
intervention is therefore approximately 16 weeks.

Participant Enrollment and Evaluation

Participants (caregiver-patient dyads) will be approached for
inclusion in the study after the decision to proceed with
transplantation is made by the patient. Caregivers will be
identified by the patient as their primary caregiver who will be
providing at least 50% of the caregiving needs. Multiple
caregivers are not alowed according to the study design.
Participants willing to participate in this trial will sign an
Ingtitutional Review Board (IRB)-approved consent form.
Transplant physicians will evaluate the patient digibility to
undergo HSCT as well as eligibility for randomization in this
study. Eligibility criteriawill be verified by the study team and
the clinical trials support office. Ineligible participants will
proceed off study and no further follow up will be obtained.
The study team personnel (eg, research coordinator) will record
the documentation of subject consent in the OnCore Clinical
Trials Management System (a web-based system that supports
all aspectsof clinical research, including protocol management,
patient registry, biospecimen repository, and budget tracking)
and will be registered through the clinical trials support office.

Theinclusion criteriafor the caregiver are that they must have
an dligible patient (see definition below) for whom they provide
at least 50% of care needs, be at least 18 years old, ableto read
and speak English, and capable of signing an informed consent
form. An eligible patient is one who: identifies the eligible
caregiver as their primary caregiver (ie, provides at least 50%
of their care needs), aged =18 years, scheduled to undergo
HSCT, and ableto read and speak English and to signinformed
consent forms.

Patients and caregivers will agree to provide regulatory
compliance and |RB-approved informed consent, in accordance
with the Clinical Practice Guidelines of the University of
Michigan Transplant Program. A patient is considered to be
able to undergo HSCT at the University of Michigan only if a
designated family caregiver (eg, parent, adult children, spouse,
family member, neighbor, friend) accepts the roles outlined in
the University of Michigan Caregiver Responsibility Contract,
and both the caregiver and patient sign the contract. The
exclusion criterion is therefore a patient who does not meet
these dligibility criteriato undergo HSCT at the University of
Michigan Transplant Program.

Transplant Protocol Registration

Before randomization, the research coordinator must state the
baseline caregiver biological characteristics (eg, age, gender,
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race/ethnicity) through the OnCore Clinical Trials Management
System. Thiswill avoid potential biases such as preferential use
of gender in one arm of the study. At this stage, the research
coordinator will also verify that the patient is still a candidate
for transplantation, and that both the caregiver and patient are
eligible for thetrial.

Randomization

Blocked randomization will be used to limit bias and achieve
an equal distribution of participantsto the control and treatment
arms. Randomization will be overseen by the study statistician
(TB).

Once the caregiver is deemed eligible and has provided written
informed consent, the research coordinator will confirm their
digibility. The study doatistician (TB) will create a
randomization list before enrollment using the R statistical
software package. The statistician will then forward the list to
the clinical trials support office, who will be responsible for
enrolling patients and assigning them to the correct study arm.
Caregivers will not be randomized more than 21 days from the
planned initiation of conditioning. All patient treatmentsrel ated
to the transplant will be scheduled prior to randomization. This
includes planning an admission date and ensuring that donors
can be used in acoordinated fashion with the planned transplant.

Participants (caregiver-patient dyad) randomized to the treatment
arm (Roadmap 2.0 app + multicomponents features + Fithit
Charge 3) will be instructed on how to operate the Roadmap
2.0 app on their own mobile device and to create a password,
and to use it freely throughout the intervention period. The
caregiver and patient will receive their own respective
passwords. Timestamps will be recorded of each participant’s
use of Roadmap 2.0 (ie, number of logins and pages viewed,
when and how long and in what order). Caregivers and patients
will both be provided with Fithit Charge 3 wearable wrist
SENsors.

Participants randomized to the control arm (Roadmap 2.0 app
without any multicomponent features + Fithit Charge 3) will
be advised to use their own mobile devicefreely throughout the
intervention period. Participantswill receive usual care, defined
as standard-of-care information provided according to the
Clinical Practice Guidelines of the University of Michigan
Transplant Program. This version of Roadmap 2.0 has no
positive psychol ogy-based activities, but caregiversand patients
will both be provided with Fithit Charge 3 wearable wrist
sensors. Their view of the app will only include the “ Settings’
section but not the “Resources’ section (Figure 1).

Confidentiality

Confidentiality will be maintained by individual names being
masked and each participant being assigned a patient identifier
code. The code relaying the participant’s identity with the ID
codewill bekept separately at the Clinical Trials Support Office.
The outcome measures will be deidentified and masked to the
bi ostatistician/data scientist performing the analyses.

Pretransplant Evaluations

Based on prior work, our study team has experiencein obtaining
caregiver demographics. The following data will be collected
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(ie, caregiver self-report) via the Roadmap 2.0 app within 30
days of randomization: demographic, caregiving, and personal
health variables such as marital status, alcohol/tobacco use,
education, employment, annual household income, use of
technology, type of relationship to the patient, nhumber of
household members, health insurance status, number of years
and number of hours per week (of caregiving), health
comorbidities, medications, and caffeine intake.

The following data will be collected within 30 days of
randomization, according to the Transplant Program Clinical
Practice Guidelines in patients undergoing transplant: history,
physical examination, height, weight, Karnofsky performance
status [48], HSCT-specific Comorbidity Index Score [49],
routine laboratory parameters (eg, complete blood count with
differential and platelet count, serum creatinine bilirubin,
alkaline phosphatase, aspartate transaminase, and alanine
aminotransferase), infectious disease titers, electrocardiogram
and left ventricle gection fraction, pulmonary function tests,
disease evaluation of underlying blood disease, chest X-ray or
chest computed tomography, pregnancy test, pretransplant donor
and recipient samplesfor post-transplant chimerism eval uation,
and pretransplant blood samples for future research.

PROMIS caregiver and patient health-related quality of life
assessments will be obtained at baseline, preintervention
(Multimedia Appendix 2).

Intervention

Overall Design

Participants (caregiver-patient dyad) who are consented,
enrolled, and randomized in the study will be scheduled for a
1-hour virtual video training session with the research
coordinator prior to admission to undergo the transplant. Based
on our experience, these training sessions will be coordinated
with other clinic appointments at the hospital in efforts to
minimize the burden on the caregiver and patient. Once the
intervention has begun, the research coordinator will meet with
the participants (caregiver-patient dyad) weekly (virtually) to
review any questions or concerns and to ensure adherence to
the protocol. HSCT patients are typicaly inpatients for
approximately 4 weeks. During this period, the research
coordinator will be available by pager and will schedule weekly
visits (virtual or in person if needed) with the participants. Once
discharged, HSCT patientsreturn to the clinic on aweekly visit
in the ambulatory care setting. The research coordinator will
meet with participants during these routine appointments or
virtually if possible.

Fidelity

Based on our prior work, itiscritical that adherence and fidelity
of the protocol are maintained. Thus, our research staff will
develop Intervention Fidelity Guidelines (Multimedia Appendix
3) for the study team to follow and monitor participants, which
will help to increase confidence that “study outcomes are due
to the intervention being investigated and not due to variability
inintervention implementation” [50]. M oreover, the Intervention
Fidelity Guidelines will assist in future implementation and
dissemination efforts. A rigorous Recruitment and Retention
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Plan has al so been developed and will be adhered to according
to good clinical practice (Multimedia Appendix 4).

Power Calculation

The power calculation was completed using ssmulationsin the
statistical package R. We will enroll 166 caregivers and their
care recipients (332 total individuals). Our primary endpoint
(ie, caregiver hedlth-related quality of life from the PROMIS
Globa Hedth scale) is focused solely on this outcome in
caregivers, whereas our secondary endpoints are based on
outcomes for both caregivers and patients. Accordingly, we
determined the sample size based solely on caregivers. The age-
and sex-adjusted norm for the Global Health scale is 50 points,
with astandard deviation of 10 points; these statistics have been
shown to be generalizable to the HSCT population. With 67
caregivers enrolled in each arm, our study will have power of
0.80, assuming a two-sided type | error rate of 0.05, to detect
an effect size of 0.5 between the intervention and control arms.
A mean difference of one-half a standard deviation is
biologically meaningful and is considered amedium effect size
for clinical trials. Wewill accrue atotal of 83 caregiversin each
arm to account for dropout, assuming a 5% failure to undergo
HSCT, 8% death before day 120, and 10% missing day 120
patient-reported outcomes from participants.

Data Analysis

PROMIS measures are based on the item response theory [51],
afamily of statistical models that link individual questions to
a presumed underlying trait or concept of global health
represented by all items in the scale. PROMIS instruments are
scored using item-level calibrations. The most accurate way to
score a PROMIS instrument is to use the HealthMeasures
Scoring Service, which our study team has prior experience
with. This method of scoring uses “response pattern scoring,”
which scores the responses to each item for each participant.
Response pattern scoring is especially useful when there are
missing data (ie, a respondent skipped an item, or different
groups of participants responded to different items).

Visit Schedule (Occurring and Planned Visits)

The study intervention period includes the time of admission
to the transplant unit through day 120 post-transplant. The
average length of hospitalization is 4 weeks. The research
coordinator will meet with study participants once weekly during
the inpatient hospitalization period. Following discharge, the
research coordinator will continue meeting with study
participants during routine, standard-of-care weekly visits
through day 120 post-transplant (study endpoint). Baseline, day
30, and day 120 post-transplant survey instruments will be
completed by study participants.

Data and Safety M onitoring

This study will be monitored in accordance with the University
of Michigan Dataand Safety Monitoring Plan for HSCT-specific
study protocols. The study team will meet every 6 months or
more frequently depending on the activity of the protocol. The
discussion will include matters related to the safety of study
participants (adverse event and severe adverse event reporting),
validity and integrity of the data, enrollment rate relative to
expectations, characteristics of participants, retention of
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participants, adherenceto the protocol (potential or real protocol
deviations), and data completeness. At these regular meetings,
the protocol-specific Data and Safety Monitoring Report form
will be completed and signed by the principal investigator or
by one of the coinvestigators. Data and Safety Monitoring
Reports will be submitted to the University of Michigan Data
and Safety Monitoring Committee and the IRB every 6 months
for independent review.

Results

The study protocol complies with the Declaration of Helsinki.
This protocol has been approved by the IRB at the University
of Michigan and has been registered at ClinicalTrials.gov
(NCT04094844).

Due to the current COVID-19 pandemic [52,53], the study has
been briefly put on hold. However, recruitment began in August
2020. We have converted all recruitment, enrollment, and
onboarding processes to be conducted remotely through video
telehealth. Consent will be obtained electronically through the
Roadmap 2.0 app.

Discussion

Caregiver burden isdefined asa* negative reaction to the impact
of providing care on the caregiver's social, occupational, and
personal roles’ [54]. To date, substantial focus has been placed
on the wide range of negative implications associated with
caregiving [55] (eg, depression, anxiety) [56]. Nevertheless, a
majority of caregivers have recognized the benefits of caregiving
[57,58]. Theimbalance of focusing primarily on negative aspects
may limit our ability to develop new assessment and intervention
methods[59]. Thus, a“correctivefocus’ isneeded in caregiving
research to expand knowledge on the positive aspects of
caregiving [60,61]. Research on self-management suggeststhat
self-efficacy, a positive aspect, can promote caregiver health,
well-being, and positive health behaviors (ie, improved sleep
and physical activity) [62,63].

The positive aspects of caregiving, such as self-efficacy and
positive attitudes toward the caregiver role, may explain how
caregivers can positively engage patientsin self-care activities
[64]. Caregivers with better self-efficacy and well-being (eg,
health-related quality of life) may positively impact patients
health outcomes[65-67]. Simple strategies aimed at enhancing
positive thoughts, emotions, and behaviors have been shown to
be effective and highly scalable [35-37]. Positive activity
interventions such asdaily positive reflection, gratitude journals,
and conducting acts of kindness have been used in the context
of heart disease, cancer, diabetes, and chronic pain[68-73]. Our
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preliminary data suggest that HSCT caregivers desire these
activities to reduce stress and improve well-being.

Caregivers experience significant stress, anxiety, and poor sleep
that lead to physiological changes [74]. Indeed, long-term
caregiving has been associated with increased physical morbidity
[75]. Although caregiver interventions have been shown to
reduce emotional distress and increase well-being [76], lessis
known about the impact of physiological changes on caregiver
health and well-being [ 14]. Previous caregiver assessments have
relied on snapshot self-report measures (ie, patient-reported
outcomes) [77]. Recent advances in wearable sensors facilitate
the noninvasive collection of continuous, real-time measures
(eg, dleep, physica activity). These highly time-resolved,
objective parameters correl ated with subjective patient-reported
outcomes may help us to further identify the mechanism of
action of anintervention. Further, newer data science techniques
may enable data patterns, relationships, and interpretation in
ways that were not previously possible [78].

Emerging literature on family caregivers suggests awide range
of health information technology studies that are being
conducted [79-82], which have been embraced by both
caregivers and patients [16]. We have described the design and
research protocol of an mHealth app for HSCT caregivers and
patients, which will be tested in a Roadmap 2.0 mobile
randomized trial. We outlined the multicomponent features of
the mHealth app, study design, inclusion/exclusion criteria, how
the intervention will work, recruitment and retention,
intervention fidelity guidelines, and data safety monitoring
plans. Our multicomponent intervention is innovative, and our
mHealth app could have significant impact and wide-ranging
clinical applications. Alternatively, even if the primary endpoint
of the intervention is not met, we will be able to use the
caregiver and patient experiences and secondary outcome
findings to create new hypotheses and explore alternative
strategies. We are excited about the large multiparameter dataset
that will be collected from diverse sources, including caregiver-
and patient-reported outcomes, interviews, and physiological
markers. Thus, the data streams of Roadmap 2.0 have the
potential to provide new understanding about what component
of the intervention is driving a desired or undesired outcome.
Furthermore, this study has potentia to generate new insights
into the rel ationship between caregiver burden, well-being, and
health without the dependence on expert trainers, intensive
training, or monitoring given its remote features. Ultimately,
we anticipate that this study will inform more personalized
interventions for caregivers and patients in the future, and
address gapsin previousinterventionsthat required face-to-face
interactions.
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Abstract

Background: Men who have sex with men (M SM) and transgender women, particularly those who have experienced criminal
justice involvement, have particularly high HIV burdens, and a majority of those in jail have substance use disorders (SUDs).
MSM and transgender women also experience elevated rates of incarceration. Once community re-entry occurs, individuals are
inacritical period for addressing potential risksof HIV and sexually transmitted infection (STI) acquisition and negative sequel ae
of substance use. Further, the impact experienced by one's social and sexual networks experienced at the time of detention and
release have important health implications for MSM and transgender women.

Objective: The purpose of thisstudy isto test anew intervention—M obile-Enhanced Prevention Support (M EPS)—that involves
a GPS-based mobile app called GeoPassport (referred to as GeoPassin practice), incentives, and peer support for promoting HIV
prevention, substance use treatment, and use of related services.

Methods: A two-arm, unblinded, randomized controlled trial will seek to enroll 300 HIV-negative MSM and transgender
women, aged 18-49 years, with SUDs, who are either in jail or have recently left jail. Participants will be enrolled by study staff
and randomized to the MEPS intervention group or usual care group. The intervention group will receive customized wellness
goalsin addition to GeoPass, cash incentives, and the support of atrained peer mentor for 6 months. Data collection will consist
of a baseline survey and three follow-up surveys at 3, 6, and 9 months postenrollment, either in person or by phone or
videoconference when necessary. The primary outcomes include establishing a primary care provider; being prescribed and
adhering to pre-exposure prophylaxis (PrEP) for HIV; screening for HIV, STls, and hepatitis C virus, and engagement in
recommended treatment for SUDs. Secondary outcomes include obtaining treatment for any identified infections and avoiding
recidivism.

Results: Enrollment began in November 2019 and study completion is expected in 2023.
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Conclusions: This study will advance our knowledge base on patient navigation and peer mentor interventions. Peer navigation
services have been studied for the treatment of HIV, but less often in the context of HIV and STI prevention among sexual and
gender minority populations at the time of re-entry into the community from jail. The MEPS study will examine the acceptability
and feasibility of combining peer mentor services with a mobile app to facilitate service utilization and participant—peer mentor
communication. MEPS will assess patterns of PrEP uptake and utilization in MSM and transgender women leaving jail. The
study will provide heretofore unavailable data from persons leaving jail regarding HIV PrEP, STI screening, substance abuse

treatment, and service utilization patterns and experiences, including geocoded data for those in the intervention arm.

Trial Registration:
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2020;9(9):€18106) doi:10.2196/18106

Clinical Trials.gov (NCT04036396); https.//www.clinicaltrials.gov/ct2/show/NCT 04036396
PRR1-10.2196/18106
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Introduction

In the United States, men who have sex with men (MSM) and
transgender women face myriad and overlapping risks to their
health and well-being. MSM and transgender women are
disproportionately impacted by HIV, hepatitis C virus (HCV),
and other sexually transmitted infections (STIs). In 2017, 70%
of the new HIV diagnoses were among gay and bisexual men,
and the majority of those individuals were non-White [1].
Transgender individualsfacean HIV prevalence of 1.4%, nearly
five times higher than that of the general population (0.3%),
with the number going up to 19% when focusing on Black
transgender women specifically [2]. MSM also face increased
incidence of other ST1scompared to men and women who have
sex with women only [3]. A recent systematic review reported
ahigh prevalence of other STIsamong transgender women but
noted that most of the studies were focused on sex workers and
may not be representative of the larger population of transgender
women [4]. MSM and transgender women popul ationsgenerally
are at increased risk of developing substance use disorders
(SUDs) [5,6].

Those who have experienced criminal justice involvement have
particularly high HIV burdens. MSM HIV prevalence estimates
injail populationsare higher than in the general US population;
in addition, MSM and transgender women populations
experience elevated rates of incarceration [7,8]. Several factors
contributeto theincreased risk of HIV and incarceration among
transgender women, including increased rates of survival sex,
sex work, and experience of sexual violence [2]. Furthermore,
amajority of peoplein jail have SUDs[9].

The period that beginsfollowing community re-entry fromjail,
or prison, has been associated with risky sexual and
substance-using behaviors and is implicated in elevated rates
of mortality in populations of people with crimina justice
involvement. Among the starkest examples is a study
documenting a nearly 13-fold increase in mortality risk in the
first 2 weeks after rel ease from aWashington State prison. Much
of this excess mortality was attributable to overdose, with
cocaine and opiates being the leading cause [10]. For MSM,
recent incarceration may disrupt existing relationships and
contribute to sexual concurrency [11]. As such, the re-entry
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period is critical for addressing potential risks of HIV and STI
acquisition as well as negative sequelae of substance use.

Although some demonstration projects have shown positive
resultsin facilitating linkage to HIV carein the community for
those leaving prison, there is a dearth of data about jails
specifically [12-14]. Few, if any, randomized controlled trials
(RCTs) have been published on effective interventions,
particularly for substance-using peoplelivingwith HIV leaving
jail, and, by extension, those at risk for HIV, rather than those
leaving long-term prison facilities. A recent RCT tested a
peer-based intervention for HIV-positive individuas leaving
jail that showed efficacy in preventing declines in vira
suppression [15].

The provision of peer navigation services, including
accompani ment, assi stance with devel opment of behavioral and
self-care skills, and coaching clients to enhance patient
communication with providers, has demonstrated promising
results with HIV-positive patients [15-17]. However, we are
not aware of any studies that focus on testing peer navigation
servicesin sexual and gender minority populationswith criminal
justice involvement.

The purpose of this study isto inform an intervention designed
to reach a high-risk population at a critical point for increased
risk of HIV infection: MSM and transgender women who have
SUDsand areleaving, or haverecently left, jail. The study will
test a new intervention called Mobile-Enhanced Prevention
Support (MEPS) that involves a GPS-based mobile app called
GeoPassport (referred to as GeoPass in practice), incentives,
and peer support for promoting the use of HIV prevention and
related services; the intervention will be compared to the case
management servicesthat these individual s can routinely access
following jail release. It is hypothesized that the intervention
will increase rates of service utilization; HIV, STI, and HCV
screening; and use of pre-exposure prophylaxis (PrEP) for HIV
prevention as compared to the standard-of-care case
management, referred to below as the control group.

Methods

Study Aims
The study’s primary aims are as follows:
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1. Measures of PrEP uptake:
a Seek care with a primary care provider who can
prescribe PrEPR,
Obtain screening for PrER,
Begin PrEPR,
Adhereto PrEPR, and
Remain on PrEP for at least 3 months.

BN -NE TRy

2. Sufficient preventative screenings:
a HIV screening every 3 months,
b. Bacteria STls screening every 6 months, and
c.  HCV screening at least once.

3. Enrollment in appropriate SUD treatment:

a Received any SUD treatment postrelease,

b.  Attended some SUD treatment services appropriate to
their American Society of Addiction Medicine (ASAM)
level, and

c. Met at least 70% of recommended treatment activities
and frequencies for ASAM level of care.

The study’s secondary aims are as follows:

1. Obtain appropriate follow-up care for those who test
positive for HIV, STI, and HCV.

2. Reduce recidivism during the study period.

3. Describethetemporal and geographic distribution of PrEP
uptake and supportive social service utilization patterns of
apostincarcerated jail population at high risk for HIV.

Study aims are measured at follow-up interviewsthat take place
at 3, 6, and 9 months postenrolIment.

Study Population and Recruitment

This study will focus on the MSM and transgender women
housed in the K6G (Keep Away Designation 6G) unit of the
LosAngeles County (LAC) Men’s Central Jail andinresidential
recovery facilitiesin LAC.

The K6G unit houses individuals who self-identify as gay or
bisexual men and transgender women. It is a voluntary unit in
which people are housed for their own protection. Initial
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screening for entry occursat jail intake. The unit was established
based on a documented pattern of abuse of gay- and
transgender-identified people by other inmatesinthe LAC jails.
K6G is a protected custody unit, with limited access to other
inmates. Individuals must pass additional screening regarding
their sexual and/or gender identity to be housed inthe unit [18].
The Los Angeles Centers for Alcohol and Drug Abuse (LA
CADA) is funded via Medi-Cal (Medicaid in California) to
provide SUD treatment servicesin the K6G unit. They operate
the Substance Treatment And Re-entry Transition (START)
program (ie, Project START), which was specifically tailored
for these populations and includes both in-patient and
transitional case management services.

Theresidentia facilitiesarelocated throughout the Los Angeles
metro area and serve as additional recruitment sites because
they provide services to individuals who have recently been
incarcerated. The community sites may provide residential
treatment, recovery bridge housing, sober living, and/or
supportive housing services. A flowchart of the MEPS study
can befound in Figure 1.

We will enroll and randomize 300 individuals into the study
who are recruited from jail or from residential facilities within
6 months postincarceration. We will conduct atrial comparing
a control group (n=150) that is assigned to receive usual care
to an intervention group (n=150) that receives GeoPass,
incentives, and the support of a trained peer mentor for 6
months. GeoPasswill provide participantswith toolsfor tracking
goalsand progress toward meeting them, assistancein locating
services, appointment and medi cation reminders, opportunities
to provide feedback on service providers, and built-in tracking
and distribution of rewards (ie, incentives) for service utilization.
GeoPass will assist peer mentors in monitoring participants
service utilization. The peer mentors will provide
encouragement, role modeling, accompani ment to appoi ntments,
and assistance with goal setting, problem solving, and reducing
logistical and psychosocia barriers to service engagement.
Participants in both groups will be followed to assess whether
those offered the MEPS intervention are more likely to utilize
specific services.
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Figure 1. Mobile-Enhanced Prevention Support (MEPS) study flowchart.
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[Baseline] Referred by staff in jail or
residential recovery facilities
Note that all encounters 1

may take place in
person, or remotely via

Screened for eligibility

phone/videoconference

If eligible

arm

Randomized to MEPS or control

/\

Intervention Arm

Control Arm

Informed consent

Informed consent

Baseline survey Baseline survey
Wellness passport Wellness passport
development development

[Intervention and

Note: follow-ups are either in
person or over the phone/videoconference

Follow-Up]
Months 1,2,3 Sessions 1-8 with peer
mentor, configure and
use GeoPass app, work
on personalized goals
)
3-month follow-up 3-month follow-up
survey survey
Months 4,5,6
Sessions 9-14 with peer
mentor, complete
personalized goals
6-month follow-up 6-month follow-up
survey survey
Months 7-9 9-month follow-up 9-month follow-up
survey survey
Study Eligibility

Study eligibility inclusion criteriaare asfollows: (1) housed in
K6G unit or incarcerated in the previous 6 months and now
residing in a residential facility with services (ie, residential
treatment and recovery bridge housing) or supportive housing
within 6 months of release, (2) aged 18-49 years, (3) screens
positive for SUDs, (4) self-identifies as a man or transgender
woman, (5) reports sexua intercourse with a male or a
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transgender woman in the 6 months prior to jail entry, (6) is
likely to remain either in custody if in jail or at a residential
recovery facility for at least 4 more days, but if injail, then less
than 3 more months based on scheduled court dates, current
sentence, etc, (7) has not received an HIV diagnosis, based on
self-report, and (8) plans to reside in LAC for the 12 months
following enrollment.

Exclusion criteriaare asfollows: (1) does not have asmartphone
and is not willing to obtain one postrelease, (2) is not able to

JMIR Res Protoc 2020 | vol. 9 | iss. 9 [e18106 | p.162
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

speak and understand English, as the intervention is delivered
in English, or (3) has insufficient reading skills to operate a
mobile app.

For potential participants who do not have a smartphone at the
time of enrollment, study staff will work with them to obtain a
phone upon enrollment.

Screening, Consent, and Enrollment Procedures

Study staff will communicate with residential facilities to
identify potentially eligible participants. Staff at residential
facilities, who possess the eligibility criteria, will assist in
identifying eligible participants and talking to them about the
study, using abrochure produced by the study to help introduce
it to potential participants. Facility staff will fill out a referral
form that includes a signature from the potential participant
indicating their interest in being approached by the study staff.
The study staff will arrange to meet the individual. Study staff
(ie, aresearch associate or other member of the team) will meset
with potential participants in a classroom area, an office, or
another similar, semiprivate or fully private location within the
jail or the residentia facility. For enrollment by phone or
videoconference, the interviewer will screen interested
individuals and obtain consent from those who screened as
digible.

For in-person enrollment in jail, each participant will be called
inindividually and, whererequired, jail staff or acase manager
will escort the participant from their dormitory to this space.
Once inside the interview setting, for potential participantsin
jail, the jail staff will maintain some visua and very limited
audio contact. They must maintain some audio contact in case
of emergency; however, these personnel will not be ableto hear
the survey questions or the respondents’ answers. Los Angeles
County Sheriff's Department (LASD) custody staff will only
betold that it isastudy to identify the best waysto keep people
healthy following release.

The interviewer will introduce themselves and the study using
the script in the in-person consent screen. If the individual
expresses willingnessto learn more after the brief introduction,
they will finish the study description and continue with the
screening questions. Randomization will coincide with informed
consent, with participants learning the results at the same time
as the interviewer. We will randomize participants to the two
arms at a 1:1 ratio without any other restrictions. The data
manager will pregenerate the random all ocation sequence using
a SAS program (SAS Ingtitute Inc) designed for this purpose.
Randomization allocations will be maintained in sequentially
numbered, opaque sealed envelopes by the study director and
interviewers for distribution as new study participants enroll.
Randomization assignments will be opened and given
sequentially after confirming eligibility and after consenting
participants complete their baseline surveys. For participants
recruited remotely, during enrollment, the data manager will
send the allocation in an email attachment to be opened by the
interviewer.

This double-consent approach has been used to examine the
impact of residential substance abuse treatment length on both
substance use and HIV risk behaviors [19]. This approach has
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been selected to minimize dissension and conflict among
potential study participants assigned to the study arm that
receives incentives and those assigned to the standard-of-care
study arm.

After reviewing the consent form for the group to which the
study participant was assigned and after providing potential
participants with the purpose of the study, the study’s goals,
potential risks, and safeguards for confidentiality, participants
will be given the opportunity to ask questions and have them
answered. Moreover, the interviewer will ask the participants
questions to confirm their understanding by asking them to
explain in their own words what the study entails, along with
the study’sgoals, main procedures, and risks and benefits, using
an Evaluation to Sign a Consent Form for Research document
produced by Charles R Drew University. Those ableto respond
satisfactorily will be asked to sign the informed consent form.
Others may indicate alack of interest at any time and return to
their dormitories.

A locator form will be used to determine where and how study
staff should attempt to reach participants once they leave jail
or aresidentia facility in order to contact them for follow-up
surveys and peer mentor meetings. In addition, participantswill
be encouraged to contact study staff via the study’s phone
number or email following their release from custody. Release
dates of those in jail will be solicited during the interview and
tracked on publicly available inmate locator websitesto establish
target datesfor the follow-up interviews, so the study team may
reach them for follow-up once they are released from jail. On
thelocator form, participantswill be asked to designate whether
or not messages may be left and how they want study team
membersto refer to the study when leaving messageswith their
indicated contact information.

Participants will be asked to fill out and sign three
release-of-information forms. One form is specific for LA
CADA and allowsthe study team to access START assessments
for participants who have gone through Project START. The
second form is generic and alows us to contact organizations
that the participant identified during the baselineinterview. The
third form alows future housing facilities to confirm the
presence of the participant, should they move there during the
study period.

Baseline Assessment

The baseline surveys will be conducted by a trained research
associate and may be performed in jail, in aresidential facility
in the community, or remotely by phone or videoconference as
necessary. Participants will complete a 75-minute survey in a
classroom, office, or other similar semiprivate or private
location. The survey covers the following topics. (1)
sociodemographics, (2) criminal justice history and status, (3)
HIV and STI knowledge and risk perception, (4) psychosocial
factors, such as medical mistrust and socia support, (5)
substance use, (6) self-efficacy, readiness, and motivation, (7)
service utilization and needs, (8) sexual risk behaviors, and (9)
health conditions. Most questions are asked during both the
baseline and follow-up interviews; othersare asked only during
the baseline or the follow-up interviews.
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In addition, we will collect basic information on participants
current and prior arrests, including reasons for arrest, date of
arrest, location of arrest, sentence length, release agency, and
disposition codes, as well as some demographic information
(ie, age, birth date, and race or ethnicity) from the publicly
available LASD inmate locators; we will link this information
with the survey data. By matching survey participantswith these
data, we will augment the surveyswith record-based information
on participants’ criminal justice involvement.

Development of the Wellness Plan

Thewellness plan will be based on an auto-generated assessment
report from the baseline survey. This report will summarize
potential sexual behavior and substance use risk factors; gaps
in knowledge regarding HIV and STls; history of PrEP use;
prior testing for HIV, STls, and HCV; lack of accessto primary
or mental health care; lack of social support; religious conflict;
and unmet needs that the participant experienced prior to
incarceration as well as health conditions for which they may
need assistance in obtaining care postrelease.

Using the assessment from the baseline survey, the passport
developer—either atrained full-time member of the study team
or atrained substance abuse counselor from Project START or
one of the residential facilities—will work with participantsto
determine which of the identified concerns they find most
problematic and most motivates them to address postdeparture
fromjail or theresidential facility. Goalsrelated to PrEP uptake
will vary based on each participant’s stage of change in this
area and may range from accessing PrEP information from
preidentified, online sites to reestablishing an existing PrEP
prescription upon departure. Activities related to SUDs will
depend on the recommended ASAM level of care based on
results of assessments for SUDs as defined by the Diagnostic
and Statistical Manua of Mental Disorders, Fifth Edition
(DSM-5).

The 15-25-minute passport development process will result in
alist of at least three specific goals and 8-12 activities that will
facilitate reaching those goals, as well as the utilization of at
least two of the health services that are part of the study
outcomes. The process will also include education to ensure
that the participant is aware of the importance of HIV, HCV,
and STI testing and treatment; that they are informed about
PrEP; and that any reported misconceptions about HIV and
STls that they may have are addressed. The study team will
provide participants with a printed copy of each individual’s
passport, augmented with detailed information on the referral
agencies and resources discussed during the passport planning
meeting. This passport will also be shared with the case
managers of whatever program the participant is receiving
residential servicesfrom.

The passport development process is rooted in both the
transtheoretical model and motivational interviewing. Itinvolves
a client-centered approach to identifying participants’ needs,
priorities, and readiness to change and starting the process of
encouraging behavior change. Multimedia Appendix 1 shows
a sample of the wellness passport.
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Control and Intervention Arms

Control Arm

Participants randomized into the control arm will continue to
receivethe usual care consistent with the setting they arein (ie,
jail, residential treatment, supportive housing, etc). Participants
recruited in jail will be enrolled in, or on the waitlist for, the
LA CADA Jail Health Servicesprogram, called Project START,
which is one of only four jail-based SUD treatment programs
in LAC and is supervised and funded by the LAC Substance
Abuse Prevention and Control Division of the Department of
Public Health. Participants enrolled in the community will be
housed in residential facilities that provide SUD services or
supportive housing.

Mobile-Enhanced Prevention Support | ntervention Arm

Overview of Arm

The MEPS intervention is designed to support, motivate, and
facilitate engagement in preventive health care activitiesin the
period of community re-entry after departing jail or aresidential
facility. Theintervention involvesthree components, in addition
to the standard of care: support from a selected peer mentor,
incentives, and a newly developed mobile app. It is a
client-driven approach, in which participants are encouraged to
address the priorities and immediate needs that they identify
through the app development process, especialy socia
determinants of health that may discourage or undermine
preventive health measures. A total of 14 peer mentor meetings
are planned, either in person or remotely. Study staff will work
with participantsand any facilitiesin which they resideto ensure
sufficient internet access to conduct peer sessions remotely,
including obtaining a smartphone if needed.

The conceptual model for this peer mentor-ed,
mobile-enhanced intervention is based on an adaptation of Social
Cognitive Theory (SCT) as applied to theideal continuaof care
for HIV prevention and substance use. SCT is widely applied
in HIV research because it helps explain how people acquire
and maintain behavior change[20,21]. SCT underlying the peer
mentor intervention holds that factors affecting the prevention
continuum include the personal, behavioral, and environmental .
Environmental factorsinclude the experience of social support,
social stigma, availability of care services, competing basic
needs for care, and relationship with providers. The social
environment also includes observational |earning through peer
mentor role models [22]. Persona factors include knowledge
about HIV, STI, and HCV prevention as well as treatment for
SUDs and the skillsto perform and maintain related behaviors
[23]. Behavioral factors include self-efficacy, outcome
expectations, goal setting, and problem solving. We add the
following to the classic SCT variables: barriers to, and
facilitators of, HIV, STI, and HCV prevention and SUD
treatment, such as homophobia, biphobia, and transphobia;
spiritual conflict regarding sexuality; HIV stigma; and medical
mistrust. These factors that been found in our previous studies
and in the literature to be important predictors of uptake of
PrEP; HIV, STI, and HCV screening; and SUD retention
[24-28]. Participants assigned to the intervention arm will view
photos of,, and short introductions to, each of the available peer
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mentors; they will then select the peer mentor with whom they
anticipate the greatest level of comfort and support based on
the photo and introduction. They may also select a backup peer
mentor, in case circumstances make a given one unavailable.
The selected peer mentor will receive acopy of the participant’s
passport and their contact information from the project director
or research associate and will discusswith them the participant’s
major issues and strengths.

Peer mentors will meet with their participants approximately
every 1-2 weeks for the first 8 weeks to provide support and
guidance and to work with them to address barriersin accessing
services listed in their passport. Their initial focus will be in
ensuring postrel ease stability and linkageto services. They will
also accompany them to key appointments, assist them in
addressing other issues, and encourage productive
communication with providers. Furthermore, the peer mentors
will engage participants in ongoing evaluation of progress
toward their goals and in considering hew goals and passport
modifications. Peer mentors will be trained to utilize
motivationa interviewing techniquesto hel p participantsresolve
ambivalence that might undermine adherence to their services
plan outlined in their passport.

In thethird and fourth months of the intervention, peer mentors
will interact with their participantslessfrequently than they had
during the first 2 months. They will focus more on PrEP
engagement and maintenance, HIV and STI screening, and
addressing midterm and longer-term goals. During the final 2
months, the peer mentors will begin working with the
participants to strategize for a successful transition from peer
mentorship and incentives. This will include identifying other
external motivators as well asinternal motivators for engaging
in prevention-related services and behaviorsand, if appropriate,
encouraging participants to actively identify and engage
members of their social network as supports in ongoing
maintenance of their health-related goal s. Ensuring this smooth
transition will be a key focus of the last month of engagement
and will be emphasized at the fina in-person meeting. All
participants completing the final session and at least nine of
their 14 scheduled sessions will receive printed certificates of
completion.

GeoPass

GeoPass was developed by a MEPS coinvestigator (SM) who
is affiliated with Charles R Drew University. It was designed
from scratch using Java for Android devices, using Swift for
iOS devices, and using ASPNET for mobile web apps. The
participating institutions are listed in the About the App section
within GeoPass, including the logos of each organization. The
app went into production in November 2019, at the start of
recruitment; version 1.2 incorporated a geosensing feature
update and version 1.3 incorporated geofencing feature additions
for all providers.

Intervention participants will download GeoPass and receive
their own log-in credentials. The app is downloadabl e from the
Apple Store or Google Play free of charge and is only usable
by study participants who are registered by the study team. In
the first encounter with their peer mentor, participants will be
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oriented to the app and its features and encouraged to use it at
least once per week. In general, the app is not meant as a
stand-alone feature but a tool to facilitate the partnership
between the participant and the peer mentor.

The app will create a mobile passport that incorporates
personalized participant goal s with other featuresthat facilitate
and motivate the accessing of needed services. These features
include reminders, access detailsfor service providers, positive
automated feedback when services are utilized and goals
attained, and messages from the peer mentors. GeoPass will
require participants to provide feedback on services accessed
in order to obtain the associated cash incentives. The cash will
be transferred to the participant’s reloadable bank card. The
feedback will involve closed-ended responses to four short
questions and the opportunity to enter narrative feedback.
Geolocation will validate service utilization using the
smartphone’s built-in GPS capability and will ping participants
to complete the feedback surveys when they attend providers
or agencies that are part of an extensive database of local
providers compiled for this purpose.

GeoPass will allow peer mentors to view the data for their
participants so that they can tail or the subsequent guidance and
support that they offer them. Peer mentors will receive push
notifications and be able to follow up with their participantsin
real time viaadashboard that they can access viaa peer mentor
portal in the app. Geol ocation data collection istriggered based
on matchesto the database of Los Angeles areaservice providers
developed for the study. This database is built and maintained
by study staff.

We intend to monitor the following indicators of app use:

1 Number of messages between each peer mentor and
participant.

2. Number of surveys completed.

3. Percentage of surveys completed.

4. Number of goals added at baseline and over time.

The use of stored geolocation data will enable us to address
secondary aim #3 by describing the temporal and geographic
distribution of PrEP uptake and supportive social service
utilization patterns of a postincarcerated jail population at high
risk for HIV.

Quality assurance for GeoPass incorporated multiple el ements.
A project consultant acted as a quality assurance specialist and
wrote automated tests while the developer was writing code.
Four different automated testswere used: (1) static code analysis
using Lint and Sonar, (2) executing unit teststo validate whether
each unit of the software performed as designed, (3) executing
user interface integration tests to ensure that app components
were correctly integrated, and (4) virtual device testing to find
crashes in Android apps. Every piece of code written by one
developer was approved by both Google Play and the Apple
Store, and manual testing of the app was done based on specific
use cases created by the project consultant acting as quality
assurance specialist. Figure 2 displays screenshots taken from
GeoPass as they appear on a smartphone.
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Figure 2. Screenshots of the GeoPass app.
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I ncentives

Over the course of the study, intervention arm participants may
earn up to US $500 total in rel oadable bank card incentives for
completing passport activities. Most of these activitieswill take
place over 6 months and are each valued at US $5-$15. These
include medically related visits (ie, HIV, STI, and HCV
screening and PrEP evaluation), substance use treatment
appointments, in-person meetings with their assigned peer
mentor or case manager, and nonmedically related items on
their passports (eg, support group meetings for gay or bisexual
individuals, MSM, or transgender women or training sessions
at an employment service center). Certain categories of passport
activities, such as substance abuse treatment services and other,
are expressed as arange because they will vary from participant
to participant; they will be determined individually in
consultation with the peer mentor, participant, and the
participant’s case manager, as applicable. A full schedule of
different types of activities and the amount of accompanying
incentives is provided in Table 1.

http://www.researchprotocols.org/2020/9/e18106/

The passport’s incentive structure is designed to provide more
compensation for those study components that are directly
related to HIV and ST1 biomedical intervention or prevention;
however, the largest portion of incentives is for SUD services
that people with SUDs are recommended to access much more
frequently. Frequency for HIV screening (every 3 months), ST
screening (every 6 months), and HCV screening (at least once)
is based on the Centers for Disease Control and Prevention
recommendations for MSM at increased risk for HIV [26]. For
the SUD-related services, participantswill only be compensated
for the number of visits recommended per their ASAM level
of care. In addition, the incentives are intended to encourage
initial linkage visitsto other needed services and are then capped
in order to avoid a situation in which participants repeatedly
complete incentivized activities after they are no longer
beneficial. Once participants take part in a particular service,
resolve barriers to service access with a peer mentor, and
identify providers they like, it is hoped that they will continue
to engage with those services, as needed, regardless of the
opportunity for an incentive.
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Table 1. Incentive schedule.

Passport activity Maximum number of timestheac- Amount, $
tivity can be completed
Link to aprimary care provider who will prescribe PrEP? 1 15
PrEP screening and evaluation 1 15
Begin PrEP 1 15
Hepatitis C virus test 1 15
Sexually transmitted infection tests 2 15
HIV tests 3 15
Substance abuse treatment services, including AAP and NA® 8-149 10
meetings, or meetings with case managers
Meetings with peer mentors 14 50r 15
Other (eg, visitsto DPSS?, job training programs, and counseling) 6-10¢ 15

3PrEP: pre-exposure prophylaxis.
bAA: Alcohalics Anonymous.
°NA: Narcotics Anonymous.

HThisis expressed as a range because activities will vary from participant to participant and because there is a cap on the total possible compensation.

€DPSS: Department of Public Social Services.

Follow-Up Assessments

At 3, 6, and 9 months following the beginning of the
intervention, participants will be asked to participate in
follow-up interviewsto examine changesin behaviorsand rates
of service utilization; snacks will be provided. Those who are
released and then reincarcerated at the scheduled timesfor their
follow-up interviewswill beinterviewed in custody in the same
settings and using the same procedures as described for the
baseline interviews that are conducted in custody.

Compensation for Study-Related Activities

For participants in both arms who are in jail, a small stipend
will be placed on the participants' inmate commissary accounts
(US $25), in compensation for their completion of the basgline
survey and any follow-up surveys completed in custody due to
reincarceration. Follow-up interviews conducted in the
community will be compensated at the rate of US $50. Those
participants who remainin jail for more than 3 months but less
than 9 months will undergo a second, shortened version of the
baseline survey and will receive an extraUS $15 placed in their
commissary accounts.

Participantsinterviewed outside of custody will receive US $25
cash for the baseline survey; they will receive US $50 cash
compensation for each follow-up survey to account for the
increased transportation and opportunity costs associated with
participation postenrollment. Additional compensation will be
provided throughout the study period for maintaining contact
with the study team. Participants in both study arms will be
given US $10 per month for initiating contact with the study
team within 48 hours of departing jail or aresidentia facility
and providing their up-to-date contact information during each
subsequent month through month 9 of follow-up. All participants
will receive a Welcome Home Kit containing personal items,
such as condoms, a battery pack for their phone, and hygiene

http://www.researchprotocols.org/2020/9/e18106/

items of their choosing, worth approximately US $15 in retail
value.

Enrolled participants may have an opportunity to refer other
individuals for enrollment, for which they can receive bonuses
of up to US $75 for 3 enrolled participants.

Outcome and Statistical Data Analysis

Modeling Outcomes

Each outcomewill be analyzed viaintention-to-treat longitudinal
analyses of al available data from the baseline and 3-, 6-, and
9-month follow-up interviews; the mobile app; and the
abstracted record data on utilization, as appropriate. Weiss[29]
describes our general approach to modeling longitudinal data.
For PrEP cascade outcomes, the model isalogistic generalized
linear mixed model (GLMM) with a random intercept for
participants and abinary 0-1 outcome, with 1 indicating success
(eg, screening for PrEP) and O indicating alack of success (eg,
not screening for PrEP). The first hypothesisis a test for each
outcome of differences at 6 months; secondary hypotheses are
tests of differences at 3 months and at 9 months. At baseline,
groups have not been affected by interventions; thus, all groups
will be the same. Subgroup analyses will be conducted to
understand how the intervention outcomes differ by groups. A
GLMM random intercept model can be fit in the SAS software
PROC MIXED (SASInstitute Inc); if there are problemsfitting
thedatain PROC MIXED, we will moveto Bayesian software,
such as JAGSin R (The R Foundation) [30].

To analyzevisit counts, we will use a Poisson GLMM with log
link and an offset equal to the log of the time covered by each
observation, with a mean intensity (ie, mean count) of health
carevisits per unit time. The advantage of thisover binary logit
GLMM modeling, with 1 (yes) being equal to having had at
least onevisit in the past 3 months versus 0 (no) being equal to
having no visitsin the past 3 months, is that the binary model
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penalizes or rewards participants inappropriately for going a
few days longer or shorter than 90 days in between visits; in
addition, the logit model does not accommodate unbalanced
follow-up times.

Modeling I ssues and Sensitivity Analyses

Sensitivity analyses will include predictors that are predictive
of missing visits or whose average levels differ across study
arms. Predictors predictive of missingness are likely to occur;
satisfactory randomization should prevent average predictor
levelsfrom differing acrossintervention groups. Wewill analyze
missing visits as a binary outcome with a logistic random
intercept regression model. Predictors will be basdine
demographics and behavior variables. Examples of predictors
areasfollows: whether the participant had tested for HIV inthe
3 months prior to baseline, age <30 yearsversus =30 years, type
of SUD, ASAM Levels | and Il versus Levels Il and IV,
stimulant user versus not, race and ethnicity, preferred substance,
and education level.

Variables that are significant predictors of missing visits will
beincluded as predictorsin sensitivity analyses of intervention
effects. If substantial missingness occurs in key baseline
predictors, wewill use multipleimputation tofill in themissing
predictors. The missing visit analysis omits the baseline time
point, as the baseline observation is required. To evaluate
randomization, we analyze the key baseline predictors as
outcomes in a one-way analysis of variance. If some of the
predictors differ by intervention arm, they will be included in
sensitivity analyses.

Power Calculations

Weaimto enroll 300 total participantsin the study, 150 in each
group. With this sample size, and alowing for 20% dropout,
we can detect a difference between the two groups of 18% (eg,
41% versus 59%) with .80 power at 2-sided a=.05. For rare
events, such asinitiation of PrEP, we can detect a difference of
14% between the control and intervention groups. We expect
afair amount of lossto follow-up, so we a'so calculated power
for 25% attrition, leaving 112 participants per group.

Multiple Comparisons

We have listed 11 primary outcomes at 6 months for the three
specific aims. To adjust for multiple comparisons, we propose
to use anew methodol ogy proposed by Harwood et al [31]. For
11 primary outcomes, we expect to reject, on average, 0.55 (ie,
11 x 0.05) null hypotheses, even in the case of no difference
between arms. The Harwood et al methodology usesacorrelated
Bernoulli test of Hy: P=.05 for 11 outcomes that reject the null
hypothesis of no effect when 3 or more of the 11 tests are
significant at P=.05. Rejecting this null hypothesis means that
the interventions are not the same, gives atype | error of .05,
and accommodates correlations across outcomes. We then
declareindividual outcomesthat produced a P value below .05
assignificantly different acrossarmsaswell. We will separately
test outcomes at 3 months, 6 months, and 9 months using this
methodol ogy.
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Participant Safety

The principal investigator and the research team will make every
effort to ensure the saf ety of participants and others throughout
the duration of the study. A distress protocol was developed to
guide study staff in situations where a participant indicates a
desire or plan to harm himself or herself. In the community,
peer mentors will also be equipped with emergency referralsto
provide where necessary and possible, for resources such as
emergency food, housing, domestic violence, and medical and
psychiatric care.

Ethics Committee Approval

This study was approved by the Institutional Review Board at
the University of California, Los Angeles (UCLA), aswell as
the LAC Department of Health Services. The study has been
registered with Clinical Trials.gov (NCT04036396).

Results

Recruitment began in November 2019 and will run through
April 2022. Findings will be disseminated starting in January
2022 until March 2023, with thefinal report submittedin March
2023.

Discussion

The MEPS study will address several important gaps in the
literature:

1. The study will determine the effectiveness of peer
navigation services for biomedical HIV prevention; SUD
treatment; and HIV, STI, and HCV screening among M SM
and transgender women with SUDs |leaving incarceration.

2. The study will examine the acceptability and feasibility of
combining peer mentor services with a mobile app to
facilitate service utilization and participant-peer
communication. To our knowledge, no other study combines
these interventions.

3. Thestudy will assess patterns of PrEP uptake and utilization
in MSM and transgender women leaving jail, data that are
critical tolocal jurisdictions’ abilitiesto reach goalsfor the
reduction of new HIV infections.

4. Finaly, the study will provide heretofore unavailable data
on postincarcerated persons’ HIV and STI screening, PrEP
use, substance use treatment, and service utili zation patterns
and experiences during re-entry, including geocoded data
for those in the two intervention arms. These data may
inform resource all ocation and strategic planning by policy
makers, planners, and other stakeholders.

Peer navigation and peer support have been shown to be
acceptable, effective, and cost-efficient strategies for reaching
HIV-positive and -negative MSM and transgender women to
promote HIV prevention, HIV testing, linkage to HIV primary
care, retention in primary care, and viral suppression [32].
However, the efficacy of their use with HIV-negative people
leaving jail has not been established. A recent study by
Nyamathi et al that compared varying levels of peer coach and
nurse-partnered interventions on re-arrests showed no
differences from usual carein rates of re-arrest among men on

JMIR Res Protoc 2020 | vol. 9 | iss. 9 |e18106 | p.168
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

parole who were recruited from in-patient substance abuse
treatment centers [33]. However, their nurse case-management
model has shown evidence of effectiveness for improvements
in hepatitis A and B vaccine uptake and decreased substance
use[27,34]. Expanding the evidence base of effective peer-based
approachesisparticularly critical now that Californiaand other
states are expanding Medicaid reimbursements to cover peer
and patient navigation, creating equitable reimbursement rates
for substance abuse treatment, and expanding treatment
programs to within jails and prisons [35].

TheLinking Inmatesto Carein Los Angeles (LINK LA) study
enrolled 356 HIV-positive people from an MSM and transgender
women's jail unit into an RCT comparing a manualized peer
mentor intervention to standard transitional case management
(TCM). Adjusted probabilities of viral suppression remained
stablein theintervention group, from 0.488 at baselineto 0.485
at 12 months; in the TCM group, it declined from 0.520 at
baseline to 0.300 at 12 months (P=.002). The Passport to
Wellness study hasenrolled 92 eligible African American MSM
to date in an RCT comparing those assigned to receive a
passport, or personalized set of referrals with accompanying
incentives for utilization, and the support of a trained peer
mentor to those only receiving the passport and incentives. Both
groups saw substantial increases in HIV testing, and new
enrollment in PrEP increased more for the intervention group
than the control group. However, data are very preliminary as,
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Abstract

Background: Given gapsin thetreatment of mental health, brief adaptive interventions have become a public health imperative.
Transdiagnostic interventions may be particularly appropriate given high rates of medical comorbidity and the broader reach of
transdiagnostic therapies. One such approach utilized herein is acceptance and commitment therapy (ACT), which isfocused on
increasing engagement with val ues, awareness, and opennessto internal experiences. ACT theory positsthat experiential avoidance
is at the center of human suffering, regardless of diagnosis, and, as such, seeks to reduce unworkable experiential avoidance.

Objective: Our objective is to provide the rationale and protocol for examining the safety, feasibility, and effectiveness of
optimizing an ACT-based intervention via a mobile app among two disparate samples, which differ in sociodemographic
characteristics and symptom profiles.

Methods: Twice each day, participants are prompted via a mobile app to complete assessments of mood and activity and are
then randomly assigned to an ACT-based intervention or not. These interventions are questions regarding engagement with val ues,
awareness, and openness to internal experiences. Participant responses are recorded. Analyses will examine completion of
assessments, change in symptoms from baseline assessment, and proximal change in mood and activity. A primary outcome of
interest is proximal change in activity (eg, form and function of behavior and energy consumed by avoidance and values-based
behavior) following interventions as a function of time, symptoms, and behavior, where we hypothesize that participants will
focus more energy on values-based behaviors. Analyseswill be conducted using aweighted and centered least squares approach.
Two samples will run concurrently to assess the capacity of optimizing mobile ACT in populations that differ widely in their
clinical presentation and sociodemographic characteristics: individual swith bipolar disorder (n=30) and distressed first-generation
college students (n=50).

Results: Recruitment began on September 10, 2019, for the bipolar sample and on October 5, 2019, for the college sample.
Participation in the study began on October 18, 2019.

Conclusions. Thisstudy examinesan ACT-based intervention among two disparate samples. Should ACT demonstrate feasibility
and preliminary effectivenessin each sample, alarge randomized controlled trial applying ACT across diagnoses and demographics
would beindicated. The public health implications of such an approach may be far-reaching.
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Introduction

Background

Brief interventions have garnered public health attention in
recent years regarding improvements in patient and provider
efficiency. Many studies have indicated the effectiveness of
brief interventions in creating and sustaining clinically
meaningful levels of change. Several meta-analyses [1,2] and
large community-based studies [3] indicate that rapid
improvementsin symptoms often occur after brief interventions
and that change occurs at an accelerated rate when patients are
provided fewer therapy sessions [4]. Wide-scale applications
of effective brief approaches that reach diverse patient groups,
particularly those with limited accessto services, areimportant.

Digitally delivered interventions are promising in terms of reach,
acceptability, individualization, and cost-effectiveness. Users
can tailor consumption of content, seeking support when needed,
and integration with the users' context can be provided. Despite
gresat potential and expanded capacity, many digital interventions
have yet to be evaluated for effectiveness in randomized
controlled trials (RCTs) [5]. Moreover, digital interventionsare
frequently developed for a specific mental health disorder, such
asbipolar disorder [6], borderline personality disorder [7], major
depressive disorder [8], anxiety disorders[9], and posttraumatic
stress disorder [10]. Naturally, digital interventions that are
effective across affective disorders have potential for helping
agreater number of individuals. By developing abrief, digitally
delivered intervention, the goal of this study is to identify
whether a transdiagnostic approach could be adapted to a
microintervention design, exploring the proximal impacts of
interventions on mood and activity. The implications of abrief,
effective, and easily disseminated mobile app are far-reaching,
given large treatment gaps in mental health [11]. Furthermore,
transdiagnostic interventions that target functioning over
symptoms have broad potentia to impact human suffering across
diagnostic presentations and comorbidities. Acceptance and
commitment therapy (ACT) isatransdiagnostic, process-based
intervention that has established empirical support in over 300
RCTs. This manuscript presents two paralel protocols for
micro-randomized trials for optimizing an ACT-based mobile
app in two samples with pronounced differences in
sociodemographic backgrounds and in symptom profiles: (1)

http://www.researchprotocols.org/2020/9/e17086/

individuals with bipolar disorder and (2) distressed
first-generation college students.

ACT

ACT is a transdiagnostic, mindfulness-based, and
acceptance-based behavioral therapy. Its overarching goal isto
increase psychological flexibility, allowing patients to behave
consistently with their values, even in the presence of difficult
thoughts, emotions, or other internal experiences [12].
Psychological flexibility includes awareness of interna
experiences (eg, thoughts and emotions) and behaviors, openness
to internal experiences, and engagement with values. Notably,
the central goal of ACT is not to remove unwanted symptoms
(eg, distress and depression) but to help individuals pursue a
life of meaning even in the presence of such symptoms. ACT
targets experiential avoidance: the inability or unwillingnessto
make contact with internal experiences (eg, thoughts, emotions,
and memories) [12]. Avoidance provides short-term relief but
exacerbates long-term experiences of the avoided stimulus in
intensity and duration. Avoidance also reduces contact with
valued life directions. Conversely, psychological flexibility is
associated with increased well-being and reduced symptoms
[13].

ACT has demonstrated efficacy when delivered to
transdiagnostic populations and over brief periods (eg, a few
weeksor digitally) [14-16]. ACT effectively treats a number of
psychiatric and physical conditions, including chronic pain,
depression, and anxiety [13]. For example, ACT hasimproved
depressive symptoms in a sample of college students via an
online, guided intervention [17]. An ACT-based mobile app
improved psychological flexibility [18], suggesting that
improvements can be achieved utilizing mobile technology
[19-22]. By synthesizing processes related to ACT, the ACT
meatrix hel ps patientsto identify values, values-based behaviors,
internal experiences, and avoidance behaviors (see Figure 1)
[23]. This tool has been utilized in brief RCTs demonstrating
positive outcomes [24,25]. Despite support for ACT in brief
form and via digital media, research has not yet examined
microinterventions related to specific ACT processes (ie,
openness, awareness, and engagement, as discussed below).
Furthermore, in development of such an intervention, it is
important to know whether such an approach would work across
samples of differing backgrounds and diagnostic presentations,
as would be hypothesized with a transdiagnostic approach.
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Figure 1. The acceptance and commitment therapy (ACT) matrix. The ACT matrix encourages awareness of one’s values, interna experiences, and
the function of one's behaviors. The top two quadrants are observable behaviors, while the bottom two quadrants are internal experiences and not
observable to others. The middle circle signifies the ability to notice each of these domains, categorizing all quadrants as part of a person’s experience.
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Micro-Randomized Trials

Micro-randomized trials are a new type of RCT well suited for
optimizing interventions delivered via mobile apps [26,27]. In
a traditional RCT, individuals are randomized once to an
intervention condition. Researchers can then estimate causal
effects of the intervention on outcomes. In contrast,
micro-randomized trials repeatedly randomize individuals to
intervention groups, and causal effects of the interventions on
proximal outcomes can be estimated in a micro-randomized
trial. Because randomization is repeated, the moderating role
of in-the-moment information (eg, current symptoms) on causal
effects of the intervention can be examined. With many maobile
interventions  striving  to  intervene just-in-time  [28],
micro-randomized trials can provide evidence on what
immediate information is needed to optimize the timing of
psychosocial interventions. Micro-randomized trials have
evaluated physical health and substance use interventions
[29-31], but they have not evaluated such interventions among
bipolar individual sor distressed college students, or ones based
on ACT.

Objective

The micro-randomized trias in this study evaluate safety,
feasibility, and effectiveness of optimizing an ACT-based
microintervention viaamobile app over the course of 6 weeks.
To investigate the possibility of optimizing mobile ACT in
transdiagnostic popul ations, two sampleswith clinically distinct
presentations are studied: (1) distressed first-generation college
students and (2) individuals with bipolar disorder. As detailed
in the Methods section below, these samples differ noticeably
in the severity and chronicity of affective illness, affective
symptoms manifestation, and sociodemographic characteristics.
The two trials seek to examine the proximal effects of the

http://www.researchprotocols.org/2020/9/e17086/

Values
People or things of importance
Qualities to live by

intervention across the samples in terms of mood, perceived
stress, and/or activity. The overarching goal of the trialsisto
determine whether optimizing an ACT-based app has potential
to help with behavioral and mood changes in diverse and
transdiagnostic populations. The findings bear on improving
accessto care, providing adjunctsto traditional psychotherapy,
and increasing efficiency in delivery of psychotherapy.

Methods

Study Design

The two studies described in this paper share one core research
design, adapted to fit each cohort. Each study uses a
micro-randomized trial to evaluate safety, feasibility, and
effectiveness of a mobile ACT-based intervention. This
intervention consists of prompts designed to embody the central
tenets of ACT. The intervention is delivered over 6 weeks
through an app designed for these studies. Because the scal e of
delivery issmall compared to atraditional intervention, werefer
to this as a microintervention. Both studies were registered at
Clinical Trials.gov (NCT04098497 and NCT04081662).

After consenting, participants compl ete baseline questionnaires
on symptoms, functioning, and background information.
Participants are prompted to download a mobile app designed
for the study. Upon opening the app, participants are provided
the link and encouraged to watch a 20-minute video that
introduces the core concepts of the intervention. Participants
are asked to log symptoms in the app. Each time the participant
logs symptoms, they have a 50% chance of receiving a
microintervention, which is randomly chosen from a set of 84
guestions. Participants answer questions about the activities
they are currently engaged in. They are asked to identify the
form of the activity (eg, walking dog) as well as the function
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of the behavior (ie, toward values or away from internal
experiences). After the conclusion of the 6-week study,
participants complete follow-up symptom scales and
guestionnaires.

Table 1 summarizes the study design and differences between
each cohort. The difference between cohorts is the set of
symptom scal es used at baseline, follow-up, and in the app. For

Table 1. Summary of study design and differences between cohorts.

Kroskaet d

individuals with bipolar disorder, scales measure mania and
depression. For distressed first-generation students, scales
measure stress and depression. Sample-specific scale selection
affords an opportunity to observe the relevant symptoms and
to evaluate effectiveness of the microintervention in alleviating
symptoms. See Table 1 [32-39] for the complete assessment
battery.

Design element Bipolar cohort College student cohort

Samplesize, n 30 50

Baseline assessments A phoneinterview?to completethe YM RS  An online assessment to complete the PSS-10°[32], the PH Q-9f [33],
(day 0) [34], the SIGH-DC[35], and the SF-369[36]  the PROM1S-299 [37], the AAQ-2"[38], and the CompACT' [39]
In-app assessments ;d iverg througsh tr':e ;pp tWigg gagW the " Delivered through the app twice daily: the PHQ-2, the PSS-4™, and the
(days 1-42) ortened Y MRS, the shorten IGH-D, ACT Activity Surveyk

Activity tracker assessments
(days 1-42)
Microintervention

(days 1-42)

Exit assessments

(day 42)

Follow-up assessments
(months 3 and 6)

Primary outcomes

Secondary outcomes

and the ACT! Activity Surveyk

Sleep, heart rate, and steps tracked through
the Fitbit AltaHR

Randomized to receive or not receive ACT
microintervention® after i n-app assessments

A phoneinterview to complete same assess-
ments from baseline

None

Safety and feasibility of microintervention
in terms of the following:

adherence to in-app assessments (ie, feasi-
bility);

changein YMRS and SIGH-D scoresfrom
baseline to exit assessment (ie, safety)

Power for larger study based on changesin
responses to ACT Activity Survey asa
function of whether the microintervention
wasdelivered at aprior time point (ie, effec-
tiveness)

None

Randomized to receive or not receive ACT microintervention® after in-
app assessments

An online assessment to compl ete same assessments from baseline, along
with an app engagement SJI’VE!yk

Online assessments to compl ete same assessments from baseline

Effectiveness, safety, and feasibility of microintervention in terms of the
following:

changesin responses to ACT Activity Survey as afunction of whether
the microintervention was delivered at a prior time point (ie, effective-
ness);

adherence to in-app assessments (ie, feasibility);

changein proportion of individualswho meet criteriafor minor or major

depression on PHQ-9 from baseline to exit and from baseline to each
follow-up assessment (ie, safety)

Effectiveness of microintervention in terms of changes in responses to
PHQ-2 and PSS-4 scores as afunction of whether the microintervention
was delivered at a prior time point (ie, effectiveness)

parti cipants are recruited from the Prechter Longitudinal Study of Bipolar Disorder and have already completed interviews to determine demographic
information and health and mental illness history.

byMRS: Young Mania Rating Scale.
CSIGH-D: Structured Interview Guide for the Hamilton Depression Rating Scale.
dSF-36: 36-Item Short Form Survey.

®PSS-10: Perceived Stress Scale 10.

fPHQ-9: Patient Health Questionnaire 9.
9PROMIS-29: Patient-Reported Outcomes Measurement |nformation System.
hAAQ2: Acceptance and Action Questionnaire-11.
iCompACT: Comprehensive Assessment of Acceptance and Commitment Therapy Processes.
IacT: acceptance and commitment therapy.

kDeveloped for these studies.

IPHQ-2: Patient Health Questionnaire 2.
MPSS-4: Perceived Stress Scale 4.
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Randomization

Participants are repeatedly randomized to either receive an
intervention or not receive an intervention throughout the study.
Participants are available for randomization every time they
complete an in-app assessment, which can be completed once
in the morning and once in the evening throughout the study.
Randomization occurs immediately after a participant clicks
the button to submit an in-app assessment. Participants have a
50-50 chance of receiving a microintervention. Since there are
a total of 84 different assessments (2 per day x 42 days),
participants may be randomized to receive amicrointervention
for a maximum of 84 different times throughout the study. If
the participant is not assigned to receive a microintervention,
then they are taken to the home page. If they are assigned to
receive a microintervention, then a second randomization is
performed to determine which of the 84 prompts will be
delivered, and the participant is taken to a new screen with this
microintervention prompt on the screen. This second
randomization is defined such that each microintervention
prompt isequally likely of being delivered. We remark that this
second randomization means that a smal portion of
microinterventions (~10%) may be received more than once.
An alternative approach would be to randomize without
replacement to ensure a microintervention is delivered only
once. We opted for the simpler approach of randomization with
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replacement, since we do not know whether amicrointervention
is more effective if delivered more than once, by way of
reinforcing a behavior or thought, or less effective because of
the redundancy.

Mabile App

Overview

The microintervention is delivered by an app called Lorevimo
(see Figure 2), originally developed and tested for assessing
engagement strategies for digital self-monitoring of symptoms
in bipolar disorder [40,41]. The app was adapted to measure
relevant symptoms for each cohort, deliver the
microintervention, and integrate responsesinto the ACT matrix.
Lorevimo isrestricted to participants through a coded username
and password provided to them through the study to protect
privecy. Theappisavailablefor freein Android through Google
Play and in iOS through iTunes. The app was developed using
third-party software called Appery.io (Exadel, Inc), which
combines drag-and-drop functionality with JavaScript to allow
for easy development and advanced control. Appery.io also
provides back-end functionality for the app (eg, servers,
databases, application programming interface integration, and
push notifications) and packages apps for Android and iOS.
Lorevimo's name is derived from its three functions—log,
review, and visualize your mood—which we proceed to detail.

Figure2. Log functionsof the Lorevimo app. Thefirst screen (left) iswhere participants can set regular weekday and weekend wake times and bedtimes,
which determines when they are prompted to log symptoms and activities. The second screen (center) is the mood symptoms log, including depression
symptoms and perceived stress. The third screen (right) isthe activity questionnaire.

Settings

What is your typical* ....
Weekday wake time:

08:00 AM ] 0o 1

Weekday bed time:

11:00 PM o B A

Weekend wake time:

07:00 AM o things in your life?
0 1 2
Weekend § You reported ....

09:03 P| Weekday wake time is 8:00 AM. (] personal problems?

Weekday bed time is 11:00 PM. 0 1 2

Weekend wake time is 7:00 AM.
Weekend bed time is 9:.03 PM

* Knowing yout
appropriate tim

nine [1] 1 2
Is this correct? g surveys.

not overcome them?

Yes No

Morning log

Log your symptoms this morning
O=absent/normal, 1=mild, 2=moderale, 3=severe
Little interest or pleasure in doing things

2 3
Feeling down, depressed, and hopeless
2 3

0 = Never, 1= Almost Never, 2 = Sometimes, 3 = Fairly Offen, 4=Very Often
How often have you felt that you were unable to control the important

How often have you felt confident about your ability to handie your

How often have you felt that things were going your way?

How often have you felt difficulties were piling up so high that you could

Evening activity

Tell us about your activity
1. In a few words, what behavior are you engaged in right now?
[Reminder: Behaviors are actions that you could be seen doing if others
were watching.]

2. Does this behavior move you toward who/what matters or away from

internal experiences? [Reminder: If the behavior is both, choose which

best fits,]
Toward  Away

3 a 3. Since around lunchtime today, how much energy was consumed by

trying to get rid of unwanted feelings, thoughts, or other internal

experiences (example: suppressing, distracting, avoiding)?

None All of my energy

Je o | 1| 2| 34|58
3. Since around lunchtime today, how much energy was consumed by
pursuing your values (example: making cholces that align with who you

3 4
want to be or who/what matters)?

None All of my energy

Log

Once in the morning and evening, participants log symptoms
upon clicking Log from the home page. After logging, the app
randomizes participants to the microintervention. The app
presents an ACT-based question to participants randomized to
the intervention. Morning and evening are defined based on
reported typical wake times and bedtimes on weekdays and
weekends, reported at first log-in. Times can be changed under
Settingsin the app. Morning isdefined as 2-7 hours after typical
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wake time. Evening is defined as 3 hours before, to 2 hours
after, typical bedtime. Push notifications are sent at 2-hour
intervalsif symptoms have not been logged within the relevant
interval and if the notification can be sent before 30 minutes of
the typical bedtime.

Review
Upon clicking Review (see Figure 3) from the home page, the
user views an ACT matrix populated  with

microintervention-completed prompts and responses, sorted
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based on the targeted concept:
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avoidance behaviors, values-based behaviors, internal experiences, and values.

Figure 3. Review function of the Lorevimo app. Thefirst image (left) represents the top half of the acceptance and commitment therapy (ACT) matrix,
which sorts the function of behaviors. The second image (right) represents the bottom half of the ACT matrix, which sorts internal experiences and

values (ie, who or what matters).

ACT Matrix *

Away

Toward

When a painful thought
comes into your mind, what
do you do to try to push it
away?

When did acting on
autopilot result in inaction
(doing nothing) this week?

When you are concerned
with a thought, what might
you do to push it away or
avoid it?

Acting on autopilot is when
people act without thinking
or respond automatically
without purposefully
choosing a behavior. When
are you likely to behave on
autopilot?

How does your behavior
change when you are
preoccupied with painful

If all of your unwanted
thoughts and emotions
would magically disappear,
what would you do
differently?

Why might it be important
to pay attention to your
needs this week?

How do your actions reflect
the things that you care
about?

What is one thing you
could do in the name of
self-care today?

What is one thing you
could do in the name of
self-care today?

If you could text your future
self, what would you write?

Internal experiences

Wholwhat matters

What thoughts or feelings
distract you from doing
things that are important to
you?

What thoughts have you
noticed yourself having
today?

What thoughts have
crossed your mind today?

What sounds have you
heard today?

Which types of thoughts do
you normally try to avoid?

What thoughts hook you
(like a fish on a hook) or
pull your attention away
from what you were
focused on? How would
you notice you are
hooked?

Home

Who are your heroes, and
what qualities about them
do you admire?

Who or what do you value
most?

Settings Info

Visualize

Upon clicking Visualize (see Figure 4) from the app’s home
page, the user is shown agraph of symptoms over the past week.

The time interval can be changed (ie, 3, 7, or 28 days). The
Visualize and Review functions were designed to help increase

awareness, which is a central tenet of ACT, and encourage
individuals to continue to log symptoms.

Figure 4. Visuaize function of the Lorevimo app. The images represent screenshots of the Lorevimo app’s Visualize function. The first image (left)
isarepresentation of the depressive symptomsin a 3-day (twice daily) interval. The second image (center) conveys the perceived stress symptoms (also
a3-day interval). The final image (right) reflects the responses to the question about energy consumed by avoidance behaviors (ie, avay from internal
experiences) or values-based behaviors (ie, toward who or what matters).
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Depressive symptoms

Sa Su Mo

. Little interest . Feeling down

o & o

Home Settings Info

10/14/2019 3 Days

Depressive symptoms

Sa Su Mo

. Unable to contrel im portant things
. Confident handling personal problems
. Things going your way
O Difficulties piling up

Home Settings Info

10/14/2019 3 Days
Activity
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. Away energy . Toward energy
e 0 0
Home Settings Info
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Microintervention

In order to understand the twice-daily assessment questions
regarding behavior and the function of behavior, participants
must be familiar with how values, behaviors, and interna
experiences fit into the framework of ACT. When participants
log in to the app for the first time, they are prompted to watch
an introductory video. The same introductory video isused in
both studies. In the video, two members of the research team
role-play atherapist and client. The purpose of the video isto
illustratethe ACT matrix (see Figure 1): identifying and sorting
values, internal experiences, avoidance behaviors, and
values-based behaviors [23]. The team prompts the viewers to
create a matrix reflective of their experiences. The video is
intended to promote mindful behavioral awareness and to model
the noticing and sorting of one's experiences, and participants
are explicitly told this. The assessment questions are explained
inthe video aswell: form of behavior, function, and the amount
of energy expended in avoidance behaviors and values-based
behaviors. Answersto microintervention prompts are al so used
to populate the ACT matrix in the study app. As answers to
microintervention prompts accumulate in the matrix, participants
can review (see Figure 3) experiences within the theoretical
framework.

Kroskaet d

Following completion of the assessment, the participants may
be randomized to receive an intervention prompt. The
microintervention consists of 84 ACT-based questions
developed by the research team. The questions are intended to
be small-scale opportunities to build ACT skills, including
openness to internal experiences via acceptance and defusion;
awareness via mindfulness, self-as-context, and perspective
taking; and engagement via val ues clarification and committed
action. These questions can be organized into three subcategories
(28 questions per subcategory), each corresponding to a core
concept of ACT:

1. Openness to internal experiences and willingness to feel
emotions in service of values (see Figure 5, left).

2. Awareness of one's internal experiences (eg, thoughts,
emotions, memories, urges, and physical sensations) and
external context, aswell as awareness of being present and
in the moment rather than acting on autopilot (see Figure
5, center).

3. Engagement with values (ie, important people, important
areas of life or things, and qualities one wishesto embody)
(see Figure 5, right).

Figure5. Microintervention examples from the L orevimo app. These images reflect three of the 84 acceptance and commitment therapy (ACT)-based
intervention questions, a so allowing space for participantsto enter aresponse. Thefirst (Ieft) is an openness question, the second (center) an awareness
guestion, and the third (right) an engagement question. CompACT: Comprehensive Assessment of Acceptance and Commitment Therapy Processes.

compACT

Being hooked on a thought (like a fish on
a hook) often pulls people to do things

compACT

What memories have you noticed cross
your mind today?

compACT

If you could choose to take one step
toward what matters, what would you

that they may not otherwise. When you
are hooked on a thought, what might you
do?

Submit

&

Home Settings Info Home

Submit

@

Settings Info

choose?

Submit

Home Settings Info

The questions are designed to encourage participants to be
intentional in action and mindful of thoughts and emotions. The
openness subcategory encourages participantsto accept internal
experiences—positive or negative—rather than engaging in
avoidance to suppress or attempt to be rid of such experiences.
Awareness questions encourage participants to pay attention
on purpose, engaging in mindfulness and intentional presence.
Finally, engagement questions prompt participants to consider
values: people, things, and qualities of being that areimportant.
In addition, engagement prompts participants to examine the
consistency between identified values and current behavior, and
to help participants align current behavior with values.
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Study 1: Distressed First-Generation College Students

M otivation

The transition to college is associated with changes in health
behaviors and mental health functioning, with 50% of college
students meeting criteria for a psychiatric disorder [42].
First-generation college students may be at elevated risk for
stress and mental health difficulties [43]. The development of
adaptiveinterventions may help provide adegquate and accessible
care during these dynamic, transitional years. Delivery of these
interventions via acceptable and feasible modalities for this
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population is of utmost importance so that utilization and
engagement are prioritized.

Thisinvestigation seeksto integrate provision of psychotherapy
skills, daily assessment of symptoms and activities, and digital
delivery of interventions in a sample of distressed
first-generation college students. Given that college students
are often required to utilize technology in the classroom, aswell
as potentially in other settings (eg, using public transportation
on campus), the development of an app aimed to reduce distress
and increase values-based behaviors may have wide-ranging
impact on the well-being of college students, while aso
integrating into afamiliar digital context.

Participants

A total of 50 students will be recruited from the University of
Wisconsin-Madison to participant in a 6-week study focusing
on effectiveness, safety, and feasibility of the microintervention.
This study has been approved by the Hedth Sciences
Ingtitutional Review Board a the University of
Wisconsin—Madison (2019-0819). Inclusion criteria, which will
be determined from a screening instrument, are that participants
must (1) be currently enrolled freshman or sophomore students
at the University of Wisconsin-Madison, (2) befirst-generation
college students (ie, neither parent or legal guardian of the
student holds a bachelor's degree or above), (3) endorse
functional impairment by distress at the time of screening,
defined as experiencing impairment in one or more domainson
at least 4 out of the past 7 days, and (4) have a smartphone.
There were no exclusion criteria. Participation is open to all
gender identities, adults aged 18 and 19 years, and all ethnic
and racial groups. A consent discussion will occur by phone,
followed by electronic submission of signed consent through
Research Electronic Data Capture (REDCap) (Vanderbilt
University). A PDF of the informed consent document will be
provided for participants’ recordsviaemail. Recruitment began
in fall 2019. Recruitment methods will include mass email,
posting flyers on the University of Wisconsin—Madison campus,
and brief presentations during University of Wisconsin-Madison
classes. Subject recruitment and enrollment will occur over 18
months with the total duration of the trial expected to be 30
months, including the microintervention and follow-up data
collection.

Remuneration

Participants are remunerated for both research and intervention
activities. Participants are remunerated for each week in which
they complete at least 50% of daily in-app assessments
throughout the 6-week intervention period, as well as for
completion of baseline and follow-up assessments. A bonus
will be provided to participants who complete all 6 weeks of
the intervention period.

Assessments

Assessments measure stress and depression. Participants are
assessed in REDCap at basdline, exit, 3-month follow-up, and
6-month foll ow-up with the Perceived Stress Scale 10 (PSS-10)
[32] and the Patient Health Questionnaire 9 (PHQ-9) [33]. The
Patient Health Questionnaire 2 (PHQ-2) consists of thefirst two
itemsfrom the PHQ-9, measuring the two gatekeeper symptoms
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of depression: dysphoria and anhedonia. Twice-daily in-app
assessments include the Perceived Stress Scale 4 (PSS-4) [44],
the PHQ-2, and the ACT Activity Survey.

Outcomes

Primary outcomes for the college student cohort measure
effectiveness, feasibility, and safety of the microintervention
(see Table 1):

1. Effectiveness. Because the microintervention is delivered
immediately after an assessment, outcomes to assess
effectiveness are based on the very next assessment. That
is, if the intervention is provided in the morning, then its
effect ismeasured on assessmentsin the evening. Responses
are called proximal outcomes for their proximity to the
intervention. Proximal outcomes of interest are primarily
responses to the last two questions on an ACT Activity
Survey, but wewill also consider scores on symptom scales
(ie, PHQ-2 and PSS-4).

2. Feasibility. One potential barrier for a micro-randomized
trial is insufficient proximal outcome data for measuring
effectiveness. Given proximal outcomes are recovered from
in-app assessments, then feasibility outcomes include
adherence to in-app assessments (ie, completion of at least
50% of daily items). A similar 50% benchmark was used
in our preceding study [40,41]. Participants can respond to
20 items each day ([6 symptom items + 4 activity items] x
2 per day). Additional outcomes include quality of
engagement with the ACT microintervention (ie, number
of words in responses and relevance of content).

3. Safety. While safety outcomes are often related to adverse
events, given an expected minimal risk of this study, we
focused on safety outcomes that indicate a worsening of
symptoms. Specifically, the proportion of individuals with
PHQ-9 scores above 10 between baseline, exit, and
follow-up will be examined. These outcomes provide
low-level evidence (ie, not causal evidence) that
participating in the study worsens mood symptoms.

Power Analyses

For the college student cohort, power was calculated using the
supported calculator for adaptive interventions [26], available
online [45]. In this case, sample size was calculated to test for
a linear effect of time of intervention on proximal outcome
measures (ie, depression, stress, and activity). We expect a
smaller effect size, on average, than an effect size for an
in-person psychotherapy intervention [26]. We expect a
small-to-medium effect size (~0.1-0.2) on average. In addition,
we hypothesize that participantswill respond to 80% of prompts
based on a prior study of user engagement that used Lorevimo
[41]. Conservatively assuming alinear effect, which on average
produces a small or medium effect size of 0.1, and assuming
subjects respond 80% of the time, 50 subjectswill yield 83.8%
power to detect alinear effect with a significance level of .05.

Statistical Analyses

For feasibility, our hypothesis is that participants will adhere
toin-app assessments (ie, respond to over half of the assessments
per day, for over 60% of the days of the intervention period on
average). To test this hypothesis, a one-sample z test of
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proportions will be performed to determine whether average
percent of days to which a participant adheres to in-app
assessments  differs significantly from 60%. Given our
overarching goa of amicro-randomized trial in atransdiagnostic
population, a cutoff of 60% is considered a lower bound for
adherence needed to power such alarger study (ie, go or no-go
criteria) and is thought to be a meaningful deviation from the
80% adherence from our preceding study. For reference, 117
individuals would be needed if individuals only responded to
30% of prompts (60% of days x half the completion) to achieve
the same power asin this study under the same assumptions as
above. Our hypothesisrelated to safety isthat the proportion of
individualswith aPHQ-9 score of 10 or above between baseline
to exit or between baseline to each follow-up will not increase,
and a one-sample z test of proportions will be performed to
determine whether these proportions are significantly different
from zero.

To test effectiveness, we will use aweighted and centered |east
sguares method [29,46] to estimate and test the average effect
of delivering amicrointervention on each proximal outcome as
a function of time in the study conditional on the participant
being availablefor randomization (ie, the participant compl eted
the in-app assessment at the prior time point). Two proximal
outcomes will be evaluated: energy devoted to values-based or
avoidance behaviors, as measured on our ACT Activity Survey.
The treatment effect model will control for an intercept and
time and will be linear in the binary intervention variable,
centered at the probability of receiving an intervention, and the
interaction (ie, time x centered intervention variable). To
account for repeated samples and nonindependence, robust
standard errors will be calculated using a sandwich estimator
[46]. The interaction term will be tested for statistical
significance (P<.05).

Datamay be missing if aparticipant does not complete anin-app
assessment, resulting in missing proximal outcomes. This
missingness may introduce estimation bias for average
microintervention effectsif the microintervention delivery were
to influence whether or not the next proximal outcome is
missing. If no more than 10% of the data are missing, then our
primary analysis would be a complete-case analysis, which
assumes that whether or not the proximal outcome is missing
is independent from microintervention delivery and includes
only data points without a missing proximal outcome in our
analysis. Follow-up analysiswould then examine the sensitivity
of our estimates to this independence assumption in two steps.
First, we would identify variables available prior to each
randomization that predict whether or not the proximal outcome
ismissing. Candidate variables include the outcome of interest
measured at prior time points, prior number of interventions
and assessments, and prior number of missing proximal
outcomes and assessments. Second, we would then repeat
analyses controlling for these variables in the weighted and
centered least squares method. If more than 10% of the dataare
missing, then the above analysis, which controls for the
variables' associated missingness, will be used as our primary
analysis, and a complete-case analysis would be used as a
follow-up analysis.

http://www.researchprotocols.org/2020/9/e17086/

Kroskaet d

Exploratory Analyses

To better optimize theintervention, further exploratory analyses
will be performed to determine if the effect of the intervention
on proximal outcomesis moderated by momentary information,
such as the microintervention subcategory (ie, engagement,
openness, or activity) and current symptoms and behavior.
Additional exploratory variables of interest include childhood
trauma and resilience, measured via self-report.

We will perform a qualitative analysis of microintervention
responses to examine comprehension of ACT processes. Two
members of the research team (SH and AV), who were trained
inidentifying and applying the theoretical components of ACT,
will code responses for process alignment. Each
microintervention prompt targets one of the three core ACT
processes described above: openness, awareness, and
engagement. The methods for developing codes and results of
this analysis will be published at a later date. Coders will also
code behavioral responses and the function of behavior. In
particular, we are interested in whether behaviors of the same
form (eg, exercise) serve different functions throughout the
study (eg, avoidance of stressvs pursuit of health). Thisdiversity
of function would be indicative of behavioral awareness.

Study 2: Individuals With Bipolar Disorder

Motivation

Bipolar disorder is a chronic mood disorder that affects 2.4%
of individuals worldwide [47] and ranks seventh among
disability-causing diseases among men and eighth among
women [11]. Individuals with bipolar disorder experience
profound shifts in mood ranging from depression to mania.
Treatment includes medi cation and/or psychotherapy. However,
relapse and nonadherence with medication, along with access
to care, remain common barriers to maintaining stability in
mood. Conseguently, mood may shift dramatically within days,
with little advanced warning, and due to unpredictable events
[48]. Treatment guidelines are often insufficiently nuanced to
predict when, where, and how to intervene. New adaptive
strategies are necessary to optimize promising psychotherapies
in an effort to make them more accessible and efficient at
interpreting individual needs. The current micro-randomized
trial based on ACT takes a first step toward investigating
effective mobile adaptive interventions for bipolar disorder.

Participants

A total of 30 participants will be recruited from the Prechter
Longitudinal Study of Bipolar Disorder [49] to participatein a
6-week study examining the safety and feasibility of the
microintervention. The ingtitutional review boards at the
University of Michigan (HUM126732) and University of
Wisconsin (2017-1322) have approved the study. The study did
not include a data safety monitoring board. Inclusion criteria
include adiagnosis of bipolar disorder (ie, typel, typell, or not
otherwise specified), agreement to be contacted for future
research, and accessto asmartphone. Participantsin the Prechter
Longitudinal Study of Bipolar Disorder have completed a
Diagnostic Interview for Genetic Studies (DIGS) to collect
mental and physical health history, including bipolar disorder
diagnosis. Potential participants will be contacted via
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recruitment email or phone call. If interested and dligible,
participants will consent by phone, and the consent form will
be electronically signed through the Health Insurance Portability
and Accountability Act (HIPAA)-compliant data capture
software REDCap. Adults of all genders and ethnic and racial
backgroundsare eligible. Following apreceding study of digital
self-monitoring in bipolar disorder [40,41], participantswill be
mailed an activity tracker: Fitbit Alta HR. The inclusion of a
Fitbit would allow usto explore apossible rel ationship between
mobile ACT effectiveness and sleep, activity, and heart rate,
which are considered to both indicate and moderate symptoms
of mania and depression. Participants will contact the study
team upon receipt, and an entrance interview will be completed.

Remuneration

Participants are remunerated based on research activities,
defined as the completion of exit and entrance interviews and
completion of participation in study weeks 1 through 5.
Remuneration is submitted once participants complete the exit
interview at the end of the 6 weeks. If a participant ends their
participation in the study early, they are to be remunerated based
on how many weeks they have completed, and whether or not
they completed the exit interview.

Assessments

Assessments for the bipolar cohort focus on manic and
depressive symptoms (see Table 1). Participants are assessed
over the phone at baseline and exit with the Young Mania Rating
Scale (YMRS) [34] and the Structured Interview Guide for the
Hamilton Depression Rating Scale (SIGH-D) [35]. The 36-1tem
Short Form Survey (SF-36) [36] is administered at these time
points to assess general health and well-being. Shortened
versions of the YMRS and the SIGH-D are completed via
twice-daily in-app assessments. These shortened versionswere
first introduced in Cochran et a [49] in a study of engagement
in digital self-monitoring among individuals with bipolar
disorder. While the validation of psychometric properties of
these shortened versions is ongoing, they were introduced in
an effort to address a need for adigital instrument that is brief
but can separately measure severity of manic symptoms and
severity of depressive symptoms. The same ACT Activity
Survey used in the college sample will be assessed in-app. The
ACT Activity Survey consistsof four questionsthat target ACT
concepts: (1) What behavior are you engaging in right now? (2)
Isthis behavior moving you toward who/what matters or away
from internal experiences? (3) Since this [morning or lunch
time], how much energy was consumed by avoidance? (4) Since
this[morning or lunch time], how much energy was consumed
by pursuing values? See the assessment in Multimedia A ppendix
1

Outcomes

Primary outcomesfor the bipolar cohort measure feasibility and
safety of the microintervention (see Table 1). Effectivenessis
left as a secondary outcome due to limited power and will be
used to determine power for a future study.

1. Feasihility. Following the other sample, outcomesto assess
feasibility are adherence to in-app assessments (ie,
completion of at least 50% of daily items).

http://www.researchprotocols.org/2020/9/e17086/

Kroskaet d

2. Sofety. Safety outcomes are average changesin YMRS and
SIGH-D scores from baseline to exit, proportion of
individuals with increased Y MRS scores from baseline to
exit, and proportion of individuals with increased SIGH-D
scores from baseline to exit. These outcomes provide
low-level evidence (ie, not causal evidence) that
participating in the study is worsening mood symptoms.

3. Effectiveness (secondary outcome). Proximal outcomes of
interest are primarily responsesto thelast two questionson
an ACT Activity Survey, but we will also consider scores
on symptom scales (ie, in-app manic and depressive
symptom assessments).

Power Analyses

A samplesize of 30 subjectswould yield 58.6% power to detect
alinear effect of microinterventionsthat is, on average, 0.1 over
the study, assuming subjects respond 80% of the time, with a
significance level of .05. However, the sample size for the
bipolar cohort was not specified to have sufficient power to
evduate effectiveness, since effectiveness of the
microintervention is not a primary outcome. The sample size
for the bipolar cohort was specified to estimate the intervention
effect and adherence to in-app assessments to use as input for
powering alarger study.

Statistical Analyses

Our feasibility hypothesis, which isidentical to the feasibility
hypothesisfor the college sample, isthat participantswill adhere
toin-app assessments (ie, respond to over half of the assessments
per day, for over 60% of the days of the intervention period on
average). To test this hypothesis, a one-sample z test of
proportions will be performed to determine whether average
percent of days to which a participant adheres to in-app
assessments  differs significantly from 60%. Our safety
hypotheses are that mean YMRS or SIGH-D scores will not
decrease from baseline to study exit, an equal proportion of
individuals will see an increasein Y MRS scores as a decrease
from baseline to study exit, and an equal proportion of
individualswill seean increasein SIGH-D scores asadecrease
from baseline to study exit. A one-sample t test will be
performed to determine whether changes in mean scores are
significantly different from zero, and a rank test will be
performed to test for equal proportions. Our effectiveness
hypothesis is that the microintervention has an approximate
linear effect in time on proximal outcomes of energy devoted
to values-based or avoidance behaviors. As for the college
sampl e, the weighted and centered | east squares method [29,46)]
will be used to estimate and test the average effect of delivering
amicrointervention on each proximal outcome as afunction of
timein the study, conditional on the participant being available
for randomization (ie, the participant completed the in-app
assessment at the prior time point). The weighted and centered
least squares method will control for the intercept and time and
will use a linear treatment effect model with a binary
intervention variable, centered at the probability of receiving
an intervention, and interaction (ie, time x centered
intervention). Robust standard errors will be calculated [46].
The interaction term will be tested for statistical significance
(P<.05) to determine if the invention has a linear effect on
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proximal outcomes. Missing data for the bipolar sample would
be handled in the same way they are handled for the college
sample.

Exploratory Analyses

For the bipolar sample, we will also explore whether the effect
of the microintervention on proximal outcomes is moderated
by momentary information, such as sleep duration, heart rate
variability, and current symptoms of depression and mania.
Additionally, wewill perform aqualitative analysis of responses
to examine comprehension of ACT processes, using anidentical
coding process described in the Exploratory Analyses section
for Study 1. By qualitatively coding responses from both
samples, we would also assess how each sample may differ in
how participants comprehend and engage in ACT processes.

Results

The study app was released to Google Play and iTunes in fall
2019 and is password protected to restrict use to study
participants. Recruitment for the bipolar sample began on
September 10, 2019. As of November 16, 2019, we had 10
people enrolled and consented, and participation in the study
began on September 13, 2019. Recruitment for the college
sample began on October 5, 2019. As of November 16, 2019,
223 participants have completed the screening survey, with 39
being eligible. As of November 16, 2019, we had 14 people
enrolled and consented in the study, and participation in the
study began on October 18, 2019.

Discussion

Overview

These investigations seek to eval uate the feasibility, safety, and
effectiveness of optimizing mobile-based microinterventions
among two cohorts: asample of individualswith bipolar disorder
and asampl e of distressed first-generation college students. The
studies address important public health concerns, including
large treatment gapsthat |eave many suffering from psychiatric
disease untreated [11], treatments that may be perceived as
inaccessible or incompatible with other life demands, and
inadequate proximal assessment of symptom changes directly
after intervention. The microintervention design allows for the
examination of proximal changein symptomsin the assessment
just hours after the intervention was delivered, which presents
a distinct advantage when compared to traditional RCTs.
Further, the delivery of a microintervention via smartphone
meets participants in a familiar environment optimized for
on-the-go use. Participants can self-tailor usage to seek
additional support when needed, reviewing symptoms or
visualizing previously input content. The examinations in this
study offer a potentially accessible tool that could reasonably
be implemented in future studies among rural samples lacking
access to care, among samples with chronic disease or other
barriers preventing attendance at weekly psychotherapy, or as
an adjunct to brief in-person interventions. As such, the studies
will fill critical gaps in the current literature and provide
information to be utilized in future studies.
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These studies seek to examine a transdiagnostic approach in
two different samples in order to determine whether such an
intervention is applicable and feasible among individuals of
different demographic characteristics and psychiatric symptom
profiles. Such an approach isimportant to consider, given that
widely differing psychotherapy approaches for specific
psychiatric disorders create further barriersto psychiatric care,
given inadequate training, dissemination, and implementation,
so that patients can access treatment. Should ACT demonstrate
feasibility and preliminary effectiveness, alarge RCT applying
ACT across diagnoses and demographics would be indicated.

Limitations

Any findings from these studies should be considered in light
of severa limitations. First, though we designed mobile ACT
to support psychological or pharmacological treatment, we will
not collect data regarding psychological or pharmacological
treatment. Thus, we will not be able to determineif current and
prior treatment modifies the effect of mobile ACT. Second,
usage data are not being collected beyond logging of symptoms,
so time devoted to reviewing or visualizing symptoms will not
be examined. The content and word count of responses to the
microintervention questions will be tracked, however. Word
count alone may not be indicative of engagement quality, which
wewill explorefurther with aqualitative analysis. Datacollected
regarding completion of theintroductory ACT video arelimited
to the average time all participants spent watching the video,
the percentage of viewers who watched until the end, and the
total number of views. Individua-level data will not be
collected, and we will be unable to verify whether participants
watched the video and/or completed it in its entirety before
using the study app. Furthermore, some of the content may be
most effective when viewed in combination with, or subsequent
to, other content, and given the randomized nature of the
interventions, sequenced interventions are not offered.
Nevertheless, we will evaluate the proximal impact of the
microinterventions individually, bearing on the question as to
whether small-scale interventions are impactful in isolation,
both in terms of mood and activity.

Among the bipolar cohort alone, we will have insufficient data
to draw conclusions about effectiveness and, as such, the only
conclusions drawn will be regarding safety and feasibility. The
results will be considered as future studies are designed. In
addition, the bipolar cohort received Fithit activity trackers as
part of the study, and the act of wearing a Fithit may prompt
behavioral change in physical activity or sleep. Among the
college student cohort, first-generation college student statusis
self-reported and not verified in order to protect participant
privacy. Furthermore, depressive symptoms are measured with
a self-report scale and, as such, no diagnostic conclusions can
be drawn. The activity measure was developed for this study
specifically and is not yet validated, though authors intend to
examinethe psychometric properties of the scale. Additionally,
awareness of avoidance and val ues-based behaviors may change
throughout the intervention, and one of the goas of the
interventions is to increase mindful awareness. Similarly, the
in-app assessments of manic and depressive symptoms via
shortened versions of the YMRS and the SIGH-D have yet to
be validated. Additionally, participants in the college student
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cohort receive remuneration on a weekly basis, granted they  incentiveto participate may result inincreased adherence rates,
complete at least 50% of study activities(ie, respondto at least limiting us from generalizing our findings regarding the
seven of the 14 daily prompts from the study app). This feasibility of the intervention to areal-world setting.
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Abstract

Background: Many adolescents in residential care have been exposed to prolonged traumatic experiences such as violence,
neglect, or abuse. Consequently, they suffer from posttraumatic stress. Thisnot only negatively affects psychological and behavioral
outcomes (eg, increased anxiety, depression, and aggression) but al so has adverse effects on physiological outcomes, in particular
ontheir neurobiological stress systems. Although current evidence-based treatment options are effective, they havetheir limitations.
An dternativetotraditional traumatreatment is meditation-based treatment that focuses on stress regulation and relaxation. Muse
isagame-based meditation intervention that makes use of adolescents’ intrinsic motivation. The neurofeedback element reinforces
relaxation abilities.

Objective: This paper describes the protocol for arandomized controlled trial in which the goal isto examine the effectiveness
of Muse (InteraXon Inc) in reducing posttraumati ¢ stress and normalizing neurobiological stress systemsin asample of traumatized
adolescentsin residentia care.

Methods: This will be a multicenter, multi-informant, and multimethod randomized controlled trial. Participants will be
adolescents (N=80), aged 10 to 18 years, with clinical levels of posttraumatic symptoms, who are randomized to receive either
the Muse therapy sessions and treatment as usual (intervention) or treatment as usual alone (control). Datawill be collected at 3
measurement instances: pretest (T1), posttest (T2), and at 2-month follow-up. Primary outcomeswill be posttraumatic symptoms
(self-report and mentor report) and stress (self-report) at posttest. Secondary outcomes will be neurobiological stress parameters
under both resting and acute stress conditions, and anxiety, depression, and aggression at posttest. Secondary outcomes also
include all measures at 2-month follow-up: posttraumatic symptoms, stress, anxiety, depression aggression, and neurobiological
resting parameters.

Results. The medical-ethical committee Arnhem-Nijmegen (NL58674.091.16) approved the trial on November 15, 2017. The
study wasregistered on December 2, 2017. Participant enrollment started in January 2018, and the results of the study are expected
to be published in spring or summer 2021.

Conclusions:  Study results will demonstrate whether game-based meditation therapy improves posttraumatic stress and
neurobiological stress systems, and whether it is more effective than treatment as usual alone for traumatized adol escents.

Trial Registration: Netherlands Trial Register NL6689 (NTR6859); https.//www.trialregister.nl/trial /6689
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Introduction

Background

Rates of chronic traumatic exposure among adolescents in
residential care are staggering. Over 90% of these adolescents
have been exposed to domestic violence, neglect, or emotional,
physical, or sexual abuse at a young age [1]. Most of these
traumatic experiences take place in the primary caregiving
environment, even though caregiver support is essential for
adolescents' attachment, resilience, and stress adaptation [2].
Abuse by caregivers is probably the most interfering stressor
that they can experience. Early traumatization interferes with
adolescents' healthy development [3]. It can have devastating
effects on their psychosocial development [2], physical health
[4], and neurobiological stress response systems [3,5-7].

Neur obiological Stress Systems

Stress activates the autonomic nervous system and the
hypothal amic-pituitary-adrenal axisto produce an appropriate
stress response. The autonomic nervous system consists of the
sympathetic nervous system and the parasympathetic nervous
system. Activation of the sympathetic nervous system occurs
rapidly after stress exposure—usually within milliseconds to
seconds. When confronted with a stressor, the sympathetic
nervous system activates physiological processes frequently
referred to as the fight or flight response [8]. The increase in
sympathetic nervous system activity is reflected by a shorter
pre-gjection period (the length of time between the contraction
of the heart and the gjection of blood out of the heart into the
aorta), corresponding with a higher heart rate [9]. When the
stressor disappears, the parasympathetic nervous system inhibits
sympathetic activation and facilitates bodily homeostasis (ie,
recovery and digestion) [8]. Generally, it has been assumed that
the sympathetic nervous system and parasympathetic nervous
system are reciprocally coupled: when sympathetic nervous
system activity increases, parasympathetic nervous system
activity decreases, and vice versa. However, various individual
variations of autonomic nervous system and parasympathetic
nervous system contributions to stress responses exist [10,11].
One key parameter of the parasympathetic nervous system is
respiratory sinus arrhythmia, also referred to as vagal tone.
Respiratory sinus arrhythmia is a measure of heart rate
variability that represents parasympathetic nervous system
control over heart rate and occurs at the frequency of respiration
and that facilitates adaptive responses to the environment
[12,13]. Lower respiratory sinus arrhythmiais associated with
more internalizing and externalizing problems [14] and may
increasetherisk oninternalizing problems after trauma[15,16].

The response of the hypothalamic-pituitary-adrenal axis is
slower and has a longer duration than that of the sympathetic
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nervous system [8,17]. The primary effectors of the
hypothalamic-pituitary-adrenal axis system are glucocorticoids
(steroid hormones). These have a slower onset and longer
duration than the catecholamines of the sympathetic nervous
system. Stress activates the paraventricular nucleus of the
hypothalamus, which rel eases corticotropin-releasing hormone
within a few minutes, usually peaking 15 minutes after the
stressor [18]. This stimulates the production  of
adrenocorticotropic hormone by the pituitary, which in turn
signals the adrenal gland to release cortisol. Cortisol is also
produced during nonstressful situations, referred to as basal
cortisol [17]. Research in adolescents on the impact of trauma
on cortisol shows evidence for a link between trauma and
hypothalamic-pituitary-adrenal  axis alterations but is
characterized by the lack of a clear physiological profile.
Exposure to trauma has been related to increased [19,20] and
decreased cortisol levels[19-21].

In healthy individuals, the autonomic nervous system and the
hypothalamic-pituitary-adrenal axistogether generate adaptive
responses in the face of acute threat. However, the experience
of multiple, prolonged traumatic events can result in chronic
activation of these stress systems, even when the origina
stressor has disappeared [2]. The unpredictable and ongoing
nature of the traumatic events make these adolescents fed asif
they are under constant threat of survival [22]. Unsurprisingly,
the adverse effects of traumabecome more severe and pervasive
asthetraumalastsfor along period or the number of traumatic
eventsincreases [1,23].

Trauma Treatment

Although trauma-focused cognitive behavioral therapy and eye
movement desensiti zation and reprocessing are well-established
effective treatments for traumatized adolescents [24], there are
some inherent limitations. Both treatment models incorporate
exposure techniques, verbal expression, and rely on the
integration of cognition, emotion, and physiology. In order for
the therapy to succeed in promoting change, sufficient capacity
to regulate these systems is required [25]. Yet, traumatized
adol escents often lack the capacity to control and regulate their
impulses and emotions [2,26], and even when adolescents do
exhibit the necessary skills in order for therapy to succeed in
promoting change, residential care provides an often chaotic
living environment that impedes the development of a
therapeutic relationship and treatment progress [27]. Also,
adolescents are often not motivated to talk about their
experiences and re-experience their traumatic past [28].

Given the difficulties faced in traditional trauma treatment,
alternative forms of intervention have gained popularity. The
focus has shifted from mainly cognitive-oriented and verbally
dependent therapies to interventions that target physiological
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sensations. One promising approach is fostered by meditation
interventions that focus on adolescents stress regulation
abilities. Meditation techniques (eg, deep-breathing practices)
focus on one's own bodily sensations and increase a sense of
control over the body. Not only can feelings of stress be reduced
and emotion-regulation capacities improved, individuals also
showed beneficial changes in cardiovascular activity [29-31].
Meditation can restore activity and connectivity in brain regions
associated with posttraumatic symptoms [32], lead to more
balanced patterns of neurobiological stress responses[33], and
modulate both hypothalamic-pituitary-adrenal axis and
autonomic nervous system reactivity [34]. Research on the
effectiveness of meditation interventionsfor posttraumatic stress
shows encouraging findings. Most studies have been conducted
among adults [32-36], but promising outcomes have been
reported in traumatized adolescents too [37].

Game-Based Therapy

This study ams to test the efficacy of game-based
neurofeedback meditation therapy as an addition to treatment
asusual in apopulation of traumatized adolescentsin residential
care. Gaming formsanovel strategy to engage adolescentsinto
treatment and holds several advantages over traditional therapy.
Videogame or gamified interventions make use of adolescents’
intrinsic motivation [38], while conventional treatment often
depends upon imparting psychoeducational information, a
didactic style of learning that contains few elements that are
intrinsically motivating. Yet, motivation is an important
predictor of treatment effectiveness [39], and adolescents in
residential ingtitutions are usually characterized by a lack of
motivation to change their behavior [40]. Gamified treatment
teaches adol escents techniques and skills but with lessthinking
and more doing [38]. This way of learning suits them better
than memorizing certain principles [41]—conventional
therapy—does[42]. Game-play ischaracterized by itsrepetitive
nature. Repetition promotes long-term learning [43], and thus
may foster generalization of its effects to adolescents’ daily
lives. There have been some studies [44-46] conducted among
adolescentsin residential ingtitutionsthat eval uated biof eedback
videogameinterventions. Results showed high user satisfaction,
minimal attrition, and improved emotion-regulation [44-46].

Recently, the authors conducted a feasibility study [47] that
evaluated 3 game-based meditation interventionsin traumatized
adolescents in residential care. The interventions incorporated
either bio- or neurofeedback and were assessed on their potential
to improve physiological stress regulation, user satisfaction,
and preliminary effectiveness on posttraumatic symptoms, stress,
depression, and aggression. Theintervention that was evaluated
positive on all outcomes and considered the best fit was Muse
(InteraXon Inc)—a game-based neurofeedback meditation
intervention.

Objectives

The primary aim of this study isto investigate the effectiveness
of Muse as an addition to treatment as usual in reducing
posttraumatic symptoms (self- and mentor report) and stress

(self-report) compared with treatment as usual in traumatized
adolescents in residential care. We expect that playing Muse
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will result in a greater reduction of posttraumatic symptoms
and stress than treatment as usual aone.

As a secondary aim, we will investigate the effectiveness of
Muse on neurobiological stress systems under both resting and
social stressconditions. It ishypothesized that participantswho
play Muse will show normalized neurobiological parameter
compared to participants in the control group. We will aso
assess the effects of playing Muse on anxiety (self-report),
depression (self-report) and aggression (self- and mentor report).
It was expected that playing Muse would result in reduced
anxiety, depression, and aggression.

Methods

Study Design

This study is a multicenter randomized controlled trial with 2
parallel intervention groups. Outcomes will be compared at 3
measurement  instances: before the intervention (T1),
immediately after the intervention (T2), and at a 2-month
follow-up. Participants will be randomly assigned to the
intervention or the treatment-as-usual (control) group, stratified
by gender and intellect to ensure equal ratios of participantsin
both groups.

Study Setting

Recruitment will take place in 3 residential institutionsin The
Netherlandsthat provide open and secured carefor children and
adol escents with and without intellectual disability. Residential
care is the most intensive form of youth care and includes
out-of-home placement and 24-hour care. These adolescents
areunableto live at home dueto severe psychiatric or behavioral
problems, parental problems, or an unsafe home
environment—often a combination of all of these. Adolescents
live in group homes with group care workers as substitute care
givers and receive treatment to target problem behavior.
Residential careisoften seen asalast-resort solution when there
are no other options for treatment [48].

Inclusion and Exclusion Criteria

Inclusion criteria are (1) clinical levels of posttraumatic
symptoms, measured asascore of 30 or higher onthe Children’'s
Revised Impact of Event Scale (CRIES-13) [49]; (2) age
between 10 and 18 years; (3) capable of understanding and
speaking Dutch; (4) active informed assent to participate in the
study from participants themselves and active consent from
lega guardians when participants are under the age of 16
(obtained by thefirst author). Exclusion criteriaare (1) negative
clinician advice, for example, when the participant already has
other forms of treatment and the clinical fears that treatment
burden would become too heavy (at this stage, participants are
not randomized yet, so this exclusion criterion will affect both
groups equally); (2) simultaneous participation in another
clinical intervention study; (3) acute psychaotic symptoms; (4)
current or recent (within the previous 3 months) trauma
treatment, specifically eye movement desensitization and
reprocessing or trauma-focused cognitive behaviora therapy
specifically targeting posttraumatic symptoms. There are no
restrictionsfor other types of interventionsthat participants may
receive (eg, medication, individual therapy, or group therapy).
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We will keep track of additional interventions and use them as
covariatesin the analyses, if necessary.

Recruitment

At adolescents' admission to the residential institutions taking
part in the study, the CRIES-13 is included in the standard
guestionnaire battery that adolescents fill out at intake.
Adolescents with a clinical score of posttraumatic symptoms
on the CRIES-13 (=30), filled in less than 3 months before T1,
will be considered eligible participants for this study. We will
include adolescents with clinical levels of posttraumatic
symptoms rather than adolescentswho qualify for thediagnosis
of posttraumatic stress disorder because many adolescents who
do not meet the criteria for posttraumatic stress disorder do
suffer from posttraumatic symptomsand arein need of treatment
[50].

Additionally, clinicians will be asked whether the adolescent
in question can be invited to take part in this study. After
clinician consult, eligible participants will be contacted by the
coordinating researcher who will explain the studies. We will
obtain verbal and written assent from all participants, and when
they are younger than the age of 16, also written consent from
their legal guardians. Potential participants will be invited for
anindividual meeting with the coordinating researcher who will
explain the study. Participantswill be explicitly informed about
the study design and that they can quit study participation at
any moment without disadvantages. The researcher will also
bring information letters with information on all aspects of the
study. When adolescentsinitially agree to participate, they will
be given the information letters, and 2 to 3 weeks later, they
will be asked for their written assent and invited for the pretest
measurement (T1).

Allocation and Randomization

If al inclusion and no exclusion criteriaare fulfilled, participants
will be randomly assigned (1:1 ratio) to 1 of the 2 groups using
a randomization schedule that is generated by a Python script
and dtratified by gender, intellect, and residentia institution.
Allocation to groups is not masked, but participants and their
mentors will not be informed about the specific expectations
regarding posttraumatic symptoms and neurobiological stress
reactivity. We will explain that Muse is a relaxation app,
designed to help participants deal with stress. Participant
enrollment and assignment to the groups will be performed by
thefirst author.

Interventions

All participants receive treatment as usua: the treatment as
recommended by their clinicians regardless of this study (eg,
individual or family therapy; medication). There are no
restrictions for the type of interventions that participants can
receive other than trauma-focused treatment, we only keep track
of them. Participants in the intervention group will receive the
intervention sessions as an addition to treatment as usual .

Muse is a game-based meditation app that is played on an iPad
with a electroencephaography (EEG)-based headband that
utilizes real-time neurofeedback. Theintervention takes 6 weeks
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and consists of two 15- to 20-minute gameplay sessions per
week. If participants are unable to make it to a session, this
session will be rescheduled. All participants will complete 12
gameplay sessionsin total. These sessionswill take placein an
office room located on the campus of the residential institution.
Muse includes 10 relaxation tutorials that resemble elements
of trauma-focused cognitive behavioral therapy such as
deep-breathing techniques [42]. The tutorials are followed by
3-minute meditation sessions. The meditation tutorials are in
English, so we have created a standardized protocol with Dutch
trandlations of each tutorial. The gameplay sessions will be
supervised by research assistants who are trained to explain the
tutorials according to this protocol.

Participants can choose the in-game environment that will be
shown during the meditation sessions (eg, beach, rainforest,
city park). Before each tutorial, a short calibration will take
place, during which the headband records the participants’ brain
activity during rest, as a reference point for the upcoming
meditation session. The tutorials are followed by 3-minute
meditation ons. Participantswill complete at least 2 tutorials
and subsequent meditation sessions each intervention session.
During the meditation sessions, participants hear soundsin the
in-game environment that they have chosen. The EEG-based
headband provides real-time neurofeedback that is reflected by
the intensity of activity in the environment. When the
participant's mind is calm, the environment shows calm and
settled winds, but these winds will pick up and blow when the
participant's mind becomes more active. When participants
succeed in remaining in a calm state for a sufficient amount of
time, they will hear birdswhistling. The neurofeedback element
of the intervention involves retraining brain patterns through
operant conditioning. Neurofeedback reinforces individuas
relaxation abilities[51] and can reduce posttraumatic symptoms
[52].

After each meditation session, participants get feedback on their
performance through a series of simple graphs. In order to
motivate, Muse calculates points, provides awards, and sets
goals and challenges. Performances are saved and tracked so
participants can see their progress over time.

Study Procedure

SeeTable 1 for an overview of all measurements and outcomes.
The pretest (T1) will take place in week 1 and will include an
interview, an aquatic video, a socia stress task, and a hair
cortisol measurement. During the interview, the self-report
guestionnaireswill be administered. Wewill conduct interviews
rather than let participantsfill in the questionnaires themsel ves,
to ensure cooperation and comprehension. Theinterview format
is, inparticular, suitable for adolescentswith lower intelligence,
since this makes it easier for them to ask for additiona
explanation when they do not understand the question.
Adolescents in residential care are often school dropouts and
some of them may have trouble with reading, while they can
easily answer the questions when these are read out aloud. The
interviews will take approximately 30 minutes, with breaks
in-between, and will be conducted by the coordinating
researcher.
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Table 1. Overview of all measurement moments and outcomes.

Schuurmans et d

Time point Study timeline Procedure

Measures

TO <3 months before T1 Screening

Tl Week 1 Pretest measurement

Week 2-7
Week 8

Intervention

T2 Posttest measurement

Follow-up Week 16 Two-month follow-up

Questionnaire

Posttraumatic stress (CRIES-13%)
Questionnaires

Posttraumatic symptoms (CROPS? and PROPSY)
Stress, depression, anxiety (DASS—Zld)
Aggression (RPQ® and PRPA)
Neurobiological activity during rest

Basal ANS? activity

Basal HPA" axis activity

Neurobiological reactivity to acute stress

ANS reactivity

HPA axis reactivity

Questionnaires

Posttraumatic symptoms (CROPS and PROPS)
Stress, depression, anxiety (DASS-21)
Aggression (RPQ and PRPA)

Neurobiological activity during rest

Basal ANS activity

Basal HPA axis activity

Neurobiological reactivity to acute stress

ANS reactivity

HPA axis reactivity

Questionnaires

Posttraumatic symptoms (CROPS and PROPS)
Stress, depression, anxiety (DASS-21)
Aggression (RPQ and PRPA)

Neurobiological activity during rest

Basal ANS activity

Basal HPA axis activity

8CRIES-13: Children’s Revised Impact of Event Scale.

bCROPS: Child Report of Posttraumatic Symptoms.

°DASS-21: Depression Anxiety Stress Scales.

9PROPS: Parent Report of Posttraumatic Symptoms.

®PRPA: Parent-rating scale for Reactive and Proactive Aggression.
fRPQ: Reactive and Proactive Aggression Questionnaire.

9ANS: autonomic nervous system.

HPA: hypothalamic-pituitary-adrenal.

Participants will watch an aquatic video for 5 minutes [53] to
derive basal autonomic nervous system parameters during rest,
in order to compareto the autonomic nervous system parameters
derived during the stresstask. The social stresstask isan adapted
and combined version of the Trier Social Stress Task for

http://www.researchprotocols.org/2020/9/e19881/

RenderX

Children (TRIER-C) [54,55] and the Sing-a-Song Stress Test
(SSST) [56]. Perticipants receive the introduction of astory and
are told that they have 5 minutes to compose the end of the
story. Then, they will present their story for 4 minutesin front
of acamera. Unlikethe original TRIER-C, the judge panel will
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be replaced by a video camera [57]. Participants will be
recorded, allegedly for later assessment by agroup of peerswho
will judgetheir performance. If the participant does not complete
the 4 minutes for presenting, the researcher can use a standard
set of promptsto encourage further narration. Immediately after
the 4 minutes, participants will be asked to fill in a 3-item
manipulation check to rate how nervous the presentation task
has made them on ascalefrom 1 (not nervousat all) to 10 (very

Schuurmans et d

nervous). Next, participants are given abookl et with song texts
and aretold that they haveto sing asong in front of the camera.
Participants have 30 seconds to choose a song and are expected
to sing the song aloud for 30 seconds. Again, they will be asked
to fill out the manipulation check immediately after the task.
For an overview of the stresstask, see Table 2. Participants will
not be fully debriefed until they completed the second stress
task at T2.

Table 2. Overview of the social stress task to measure neurobiological reactivity to acute stress.

Task timeline Activity ANS? recordings Cortisol samples
Before
—20 minutes — — —20
-5 minutes Aquatic video Basal ANS parameters —
0 minutes — — Pre
Start
Anticipation speech task ANS reactivity —
Speech task ANS reactivity —
Manipulation check — —
Anticipation song task ANS reactivity —
Song task ANS reactivity —
Manipulation check — —
After
0 minutes Recovery ANS recovery Post
10 minutes — — +10
20 minutes — — +20
40 minutes — — +40

8ANS: autonomic nervous System.

The posttest (T2) will take place in week 8 and includes, like
the pretest (T1), an interview, aquatic video, social stress task,
and a hair cortisol measurement. Since participants will be
exposed to the social stress task twice, it is expected that they
show habituation-related decreased levels of stressat T2[58,59].
To lower the risk for stress habituation and to improve
methodological rigor for the second social stress task,
participants will be given another story introduction that is
comparable to the story that will be used for T1. At the end of
T2, participants will be debriefed and told that the video
recordings were deleted immediately after the measurement
Session.

The 2-month follow-up will take placein week 16 and includes
an interview, aquatic video, and a hair cortisol measurement.
The 2-month follow-up measurement is conducted to provide
additional information about potential long-term intervention
effects. Therefore, wewill use questionnaires and the parameters
to measure neurabiological activity during rest that arerelatively
simple to obtain (ie, a 5-minute autonomic nervous system
measurement during the aguatic video and cutting the hair).
Measuring neurobiological reactivity requires the execution of
astresstask that istime-consuming, and even more important,
eliciting stress among traumatized adolescents is not without

http://www.researchprotocols.org/2020/9/e19881/

risks and should only be done when essential for research
purposes. For those reasons, neurobiological reactivity to acute
stress was not included at 2-month foll ow-up measurement.

Participants will receive a gift voucher of €15 (approximately
US $17.86) at T1, a gift voucher of €10 (approximately US
$11.91) and a stress ball at T2, and a gift voucher of €15 at
2-month follow-up measurement. Participants mentors (ie, the
group home worker with whom they have the most contact)
will fill in the questionnaires in the same week as when the
measurements with the participants are conducted.

M easures

Questionnaires

The screening instrument isthe CRIES-13[49], aquestionnaire
with 13 four-point items to screen whether adolescents suffer
from posttraumatic symptoms.

Posttraumatic symptoms will be measured by participants
self-report as well as by mentor report. The Child Report of
Posttraumatic Symptoms (CROPS) [60] is a self-report
guestionnaire that consists of 24 three-point items. The Parent
Report of Posttraumatic Symptoms (PROPS) [60] is a 30-item
guestionnaire that measures posttraumatic symptomsasreported
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by parents or other caretakers. In this study, participants group
home mentors will fill out the questionnaire. Severa studies
have demonstrated the validity and reliability of the CROPS
and the PROPS in general populations [61]. Additionally, the
CROPS has been validated in a sample of juvenile offenders
[62]. The CROPS and the PROPS have been jointly devel oped
so that the CROPS focuses on internal thoughts and feelings,
whereas the PROPS focuses on observable behaviors.

Stress will be examined with the 7-item stress subscale of the
Depression Anxiety Stress Scales (DASS-21) [63,64]. The
DASS-21 is a self-report questionnaire that in total consists of
21 four-point items. Itsvalidity and reliability are good and the
subscales have an excellent internal consistency [63].

Anxiety will be measured with the 7-item anxiety subscale of
the DASS-21 [63,64].

Depression will be measured with the 7-item depression subscale
of the DASS-21 [63,64].

Aggression will be measured by participants self-report aswell
as by mentor report. The Reactive and Proactive Aggression
Questionnaire (RPQ) [65] is a self-report questionnaire that is
composed of 23 three-point items. The RPQ consists of
proactive aggression and reactive aggression subscales. Its
validity and reliability are good, and both subscal es have good
internal consistency [65]. The Parent-rating scale for Reactive
and Proactive Aggression (PRPA) [66] is a questionnaire that
can befilled out by parents or other caretakers. The PRPA has
11 three-point items and consists of reactive aggression and
proactive aggression subscales. The PRPA total score and both
its subscale scores have good validity [66].

Neurobiological Activity During Rest

Autonomic nervous system parameters will be measured with
the Vrije Universiteit Ambulatory Monitoring System
(VU-AMYS) [67,68]. This alightweight ambulatory device that
records electrocardiograms and changes in thorax impedance
with 5 electrodes that are placed on participants’ chest and 2
that are placed on the back. The electrocardiogram has a
sampling rate of 1000 Hz and heart rate is obtained from the
time between 2 adjacent R peaks. Heart rate data will be
extracted and visualy inspected for artifacts with the Vrije
Universiteit Data Analysis and Management Software program
(VU-DAMS; version 4.0) [69]. We will derive heart rate,
respiratory sinus arrhythmia, pre-gjection period, respiration
rate, and skin conductance parameters from the VU-AMS
recordings.

Basal autonomic nervous system parameters during rest will be
derived from VU-AMS recordings while participants are
watching an aquatic video for 5 minutes [53].

For basal hypothalamic-pituitary-adrenal axis activity, basal
cortisol levels will be measured in participants' hair. Whereas
salivacapturesreal-time cortisol level sthat are subject to major
fluctuations [ 70], hair cortisol provide areliable way to assess
average long-term activity of the hypothal amic-pituitary-adrenal
axis (thus cortisol exposure over longer time). Hair samples
will be cut as close to the scalp as possible from a posterior
vertex position. At least 15 mg of the most proximal 1.5 cm of

http://www.researchprotocols.org/2020/9/e19881/

Schuurmans et d

each hair sample will be used for analysis—representing the
basal level over the 6 weeks before the hair sample was taken.
Hair processing and analyses will be conducted by the
Laboratory of Endocrinology of the Erasmus Medical Center,
Rotterdam, the Netherlands. Hair samples will be washed in
isopropanol and after solid phase extraction, hair cortisol will
be quantified by liquid chromatography—tandem mass
Spectrometry [71].

Neurobiological Reactivity to Acute Stress

For autonomic nervous system reactivity to acute stress,
autonomic nervous system parameters will be measured while
participants complete the socia stress task (see Table 2). We
will derive autonomic nervous system parameters during the
following segments of the stress task: (1) anticipation speech
task, (2) performing speech task, (3) anticipation song task, (4)
song task, and (5) recovery.

For hypothalamic-pituitary-adrenal axisreactivity to acute stress,
sdlivary cortisol levels will be measures before and after
completion of the socia stress task (see Table 2). Six sdliva
samples will be obtained with a collection device (Salivette;
Sarstedt AG and Co) twenty minutes (—20), immediately before
the socid stresstask (pre), immediately after (post), ten minutes
(+10), twenty minutes (+20), and forty (+40) minutes after the
task (Table 2). Cortisol levelswill be measured using theliquid
chromatography-tandem mass spectrometry method with CHS
MSMS Steroid kit (PerkinElmer).

Sample Size Calculation

Power calculations were performed using G* Power [72]. An a
priori power analysis for analysis of variance (repeated
measures, within-between interaction) was conducted. Based
on previous meditation-based interventions for posttraumatic
stress[32,34-36,73], we expected asmall to medium effect size
of d=0.30 and a repeated measures correlation of 0.60. To
achieve a statistical power of at least .80, a sample size of 72
participants was required. We aim to include 80 participantsin
total to allow for 10% attrition, which was estimated from
previous studies[44,45,47] on game-based interventionsin this
popul ation.

Statistical Analysis

To assess intervention efficacy, we will use repeated measure
analysis of variance to detect differences in mean outcome
scores between the 2 groups at T2 and at 2-month follow-up.
All analyses will be conducted in accordance with the
intention-to-treat principle. Missing datawill beimputed using
Markov Chain Monte Carlo [74]. Results will be expressed as
differences in mean scores between the 2 groups with 95%
confidence intervals. P values<.05 will be considered
statistically significant.

Ethical and Safety | ssues

Ethical review and approval of this study has been provided by
the medical-ethical committee Arnhem-Nijmegen (protocol
NL58674.091.16). All substantial amendmentswill be presented
to the committee and competent authority. Before participants
areincluded in the study, they will beinformed about the study
design, including randomization. Participantswho are assigned
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to the control group will be offered the opportunity to play Muse
after the study has ended. Participants can withdraw from
participation at any time without consequences.

Participant privacy will be protected by allocating identification
numbers to personal information that is traceable in a separate
file using double-key encryption. Data will be analyzed in a
way that no conclusions can be drawn about individua
participants. The 3 researchersthat will have access to the data
work at the residential institutions where the study is being
conducted. Data entry will be double-checked to ensure
accuracy. Biological materialswill be stored in alocked cabinet
or alocked medical freezer at Pluryn until the end of the study.
The material will be destroyed after laboratory analysis, as
requested by the medical-ethical committee that approved the
study.

Adverse events reported by participants or group care workers
or observed by the researcherswill be recorded and assessed in
collaboration with participant’s clinician. The potential relation
to the intervention will be examined and participants will be
followed until they are reached stable. Therisk in participating
for thisstudy is considered negligible, but if a participant seems
negatively affected by the measurements or intervention, study
participation will be discussed with the clinician and
discontinued, if necessary.

Results

This study has been registered (Netherlands Trial Register
NL6689 [NTR6859]). This study was approved by the
medical-ethical committee Arnhem-Nijmegen
(NL58674.091.16) on November 15, 2017. Participant
enrollment started in January 2018. The results of the study will
be published in international journals and presented at
international conferences. Research findings are expected to be
published in the spring or summer of 2021.

Discussion

This study is the first to examine the effectiveness of a
game-based meditation intervention in aclinical population of
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traumatized adolescents in residential care. To test the
effectiveness of interventions within this population is crucial,
since early alterations of these systems increase the risk of
psychopathology at a later age [75]. At an early age,
neurobiological stress systems contain high rates of plasticity
[76], so adolescents could benefit substantially from effective
treatment.

A particular strength of this study is that we use a multimodal,
multi-informant approach with different types of assessment
(ie, questionnaires and physiological measures) and different
informants (ie, self-report and mentor-report). This type of
approach is the most accurate way to assess and monitor
adolescent mental health [77]. Additionally, we will measure
hypothalamic-pituitary-adrenal axis and autonomic nervous
system reactivity, since both neurobiological stress systemsare
hypothesized to play arolein the devel opment and maintenance
of posttraumatic symptoms [3]. To gain understanding in how
trauma affects neurobiol ogy, multisystem approaches need to
be considered [78].

Limitationsto the design of this study are the nonactive control
group, and because of that, the lack of group concealment.
Active control groups are more rigorous and |eave no room for
alternative explanations regarding attention, motivation, and
behavioral expectation, but only when participants in both
groups have the same expectations of improvement [79]. An
optimal control group would require agame-based intervention
that iscomparableto that of Muse, but without its hypothesized
working mechanisms. Thisis not feasible since this study will
be conducted in residential ingtitutionsthat havetight restrictions
for casual gameplay. Clinicians do not agree on implementing
a gameplay intervention that is not expected to be beneficial
for participants. The primary purpose of this study, however,
is to test the effectiveness of Muse as an addition to treatment
as usual, not to determine its superiority to another form of
treatment. Therefore, treatment as usual can be considered asa
valid control group [80]. Due to the inactive control group,
masking of groupsisnot possible. Participants and mentorswill
be aware of the groups to which the participants are assigned.
Thus, it might be possible that differential expectations will
bias study outcomes.

This study has been funded by the Couvée-stichting (the Netherlands) and the | nnovatiefonds Zorgver zekeraars (the Netherlands).
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Abstract

Background: Prescription opioid misuse in the United States is a devastating public health crisis; many chronic opioid users
were originally prescribed this class of medication for acute pain. Video narrative—enhanced risk communication may improve
patient outcomes, such as knowledge of opioid risk and opioid use behaviors after an episode of acute pain.

Objective:  Our objective is to assess the effect of probabilistic and narrative-enhanced opioid risk communication on
patient-reported outcomes, including knowledge, opioid use, and patient preferences, for patients who present to emergency
departments with back pain and kidney stone pain.

Methods: Thisisamultisite randomized controlled trial. Patients presenting to the acute care facilities of four geographically
and ethnically diverse US hospital centers with acute renal colic pain or musculoskeletal back and/or neck pain are eligible for
this randomized controlled trial. A control group of patients receiving general risk information is compared to two intervention
groups: one receiving the risk information sheet plus an individualized, visual probabilistic Opioid Risk Tool (ORT) and another
receiving the risk information sheet plus a video narrative—enhanced probabilistic ORT. We will study the effect of probabilistic
and narrative-enhanced opioid risk communication on the following: risk awareness and recall at 14 days postenrollment, reduced
use or preferences for opioids after the emergency department episode, and alignment with patient preference and provider
prescription. To assess these outcomes, we administer baseline patient surveys during acute care admission and follow-up surveys
at predetermined times during the 3 months after discharge.

Results: A total of 1302 patients were enrolled over 24 months. The mean age of the participants was 40 years (SD 14), 692
out of 1302 (53.15%) were female, 556 out of 1302 (42.70%) were White, 498 out of 1302 (38.25%) were Black, 1002 out of
1302 (76.96%) had back pain, and 334 out of 1302 (25.65%) were at medium or high risk. Demographics and ORT scores were
equally distributed across arms.
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Conclusions:
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This study seeks to assess the potential clinical role of narrative-enhanced, risk-informed communication for

acute pain management in acute care settings. This paper outlines the protocol used to implement the study and highlights crucial
methodological, statistical, and stakeholder involvement as well as dissemination considerations.

Trial Registration:
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2020;9(9):€19496) doi:10.2196/19496

Clinical Trials.gov NCT03134092; https://clinicaltrials.gov/ct2/show/NCT03134092
DERR1-10.2196/19496

KEYWORDS

prescription opioids; opioid misuse; acute pain: opioid risk; probabilistic risk tool; rena colic; musculoskeletal back pain;

narratives; randomized controlled trial

Introduction

Opioid misusein the United Statesis adevastating public health
crisis, responsiblefor over 70,000 overdose deaths per year and
US $78.5 hillion in heath and social costs annualy from
prescription opioids alone [1,2]. Almost 218,000 people in the
United Statesdied from overdosesrel ated to prescription opioids
between 1999 and 2017 [3]. Notably, most chronic prescription
opioid userswere originally prescribed the medication for acute
pain [4,5].

With 42% of emergency department visitsrelated to pain, acute
care settings are vita locations for providers and patients to
manage pain while avoiding therisk of future misuse of opioids
[6]. In acuteillness and recovery, inadequate pain management
is associated with greater morbidity, lower patient satisfaction,
and higher costs of care [7]. Nevertheless, younger age, illicit
drug use, tobacco use, a cohol misuse, sexua abuse, and family
history of drug and acohol use are all risk factors for
prescription drug misuse, along with socia factors including
unemployment and mental health conditions, such asdepression,
anxiety, and posttraumatic stress disorder [8,9].

In practice, providers may make therapeutic decisions,
particularly around analgesia, without engaging patients about
their risks. Providers may engage patients minimally by, for
example, distributing information sheets about risks related to
procedures or treatment plans. However, a recent emergency
department randomized controlled trial demonstrated that a
fact-based, literacy-appropriate information sheet alone did not
improve patients' knowledge and safe use of opioid analgesics
compared to usua care [10]. Moreover, when providers do
discuss the risks and benefits of specific options with their
patients, the communication is frequently devoid of context and
is probabilistic in nature (ie, presenting the likelihood of
outcomes using either descriptive words or numbers) [11,12].
Moreover, while probabilistic tools have been established as a
common way to communicate information about risks and
benefitsto patientsfacing medical decisions, they often lack an
individualized component that prompts patients to think about
their own risk. We are conducting the Life STORRIED (Life
Sories for Opioid Risk Reduction in the ED [emergency
department]) study to test the effectiveness of a risk tool that
incorporates a patient’s individualized risk with and without a
video narrative.

Narrative communication can be an inexpensive, sustainable,
and effective tool to promote engagement around health

http://www.researchprotocols.org/2020/9/e19496/

information and to enhance other forms of risk communication.
A health communication narrativeis defined as a coherent story
with an identifiable beginning, middle, and end that provides
information about scene, characters, and conflict; raises
unanswered questions or unresolved conflict; and provides
resolution [13]. Narratives have been noted to improve the
communication of health information by holding people's
attention and “transporting” their mental state [14,15].
Importantly, narratives have been shown to help clarify the
values and trade-offs associated with risk in a more palatable
manner than purely probabilistic facts alone [16] and can be a
risk communication tool that helps patients consider their own
health behaviors. Communicating risk using narratives has also
been demonstrated to benefit subgroups with lower levels of
education, literacy, and numeracy [16-21]. However, the role
of narratives for communicating and translating risk evidence,
specifically when attempting to improve pain treatment in acute
care settings, has not been evaluated in a comparative manner.
Therefore, we areinterested in understanding whether narratives
can enhance the use of an individualized, visual probabilistic
risk tool (PRT) for communication about acute pain treatment.

This study assesses two clinical interventions for opioid risk
management among patients presenting to acute care settings
with nonsurgical musculoskeletal back pain or renal colic: an
individualized, visua PRT and avideo-based narrative-enhanced
risk tool (NERT). The PRT isarisk communication intervention
derived from the previously validated Opioid Risk Tool (ORT)
[22]. Leveraging the science showing that narratives can enhance
the effect of probabilistic communication [17-21], the NERT
combines the PRT—a probabilistic and individualized risk
tool—with a menu of video narratives, generated from past
patients' stories and displayed during the clinical encounter on
atablet computer.

This manuscript outlines the protocol used to implement the
Life STORRIED study, toward the goal of better understanding
the clinical potential of narrative-enhanced, risk-informed
communication in the setting of acute pain. The overall goal of
this study is to assess the effect of probabilistic and
narrative-enhanced  opioid risk ~ communication  on
patient-reported outcomes, including knowledge, opioid use,
and patient preferences, for patients who present to emergency
departments with back pain and kidney stone pain.
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Methods

TheLife STORRIED study isamulticenter randomized clinical
trial in the United States. Central ethical approval has been
confirmed by the University of Pennsylvania Institutional
Review Board (IRB). The study was registered at
Clinical Trials.gov (NCT03134092).

Experimental Plan

Eligible patients presenting to participating sites (ie, emergency
departments and associated observation units) from four
geographically distinct health systems have been randomized
to one of three study arms:

Meisel et &

1. Control group (Arm 1): patients receive a standardized,

general risk information sheet (ie, general risk comparator)
only. This study arm represents a risk communication
approach commonly employed in clinical practice (see
Figures 1 and 2).

2. PRT intervention group (Arm 2): patients receive a

standardized, genera risk information sheet plus an
individualized, visual probabilistic ORT (see Figures 3-5).

3. NERT intervention group (Arm 3): patients receive a

standardized, general risk information sheet plus a video
narrative—enhanced probabilistic ORT (see Figure 6
[23-30)).

Figure 1. General risk comparator back pain information sheet for the Life STORRIED (Life Stories for Opioid Risk Reduction in the ED [emergency

department]) study.

Life STORRIED Neck/Back Pain Information Sheet

You were examined and treated today on an emergency basis only. You may need to be
seen by a health care provider again. All injuries and illnesses cannot be treated in one

Emergency Department visit. Follow the instructions below.

What is neck/back strain? A neck or back strain causes soreness in a muscle, joint or
ligament in your back or neck. It can be caused by overusing a muscle or by poor position,
such as while sleeping.

What is neck/back radicufopathy? Radiculopathy causes pain, tingling, numbness or
weakness and occurs when portions of nerves surrounding your backbone are pinched,
pressed, swollen or injured. Some causes include sciatica, arthritis or spinal disc injury.
Care at home

*  Get plenty of rest

«  For strains, slowly increase general activity as pain decreases

*  For radiculopathy, do gentle stretching exercises that target the affected area

*  You may take an anti-inflammatory pain medicine {ibuprofen or generic Advil™)
or nen-aspirin pain medicine {acetaminophen or generic Tylenol™) as needed,
unless a health care provider has advised you to avoid these medications.

#»  Follow the instructions regarding dose and frequency that come with the
medicine.

To help relieve pain, try:
«  Applying heat, such as a warm shower or a heating pad on low, for 20 minutes,

several times a day.
«  Alternating heat and cold compresses, such as an icepack and heating pad.

Follow-up appointments

=  Call or contact your primary care provider on the next day to talk about follow-
up care, unless told otherwise.

s For questions about this Emergency Department visit, you may call 1-800-789-
PENN.

Reasons to see a primary care provider
«  Nosymptom improvement within 3 days

Reasons to come back to the Emergency Department
«  Temperature of 100.4 degrees Fahrenheit (38 degrees Celsius) or greater
- Numbness, tingling or weakness in your arms or legs
«  Changes in urination or bowel movements

Addictive Prescription Medicines

Version 8-28-2017
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General Information
*  Your health care provider may have prescribed a medicine that can be addictive
+  Many prescription medicines can become addictive
& Prescription medicines are safe and effective when used as directed. When they
are not used as directed, it is called prescription drug abuse
+  Prescription drug abuse has become a serious public safety concern. It can
cause death

Medication Use

+  Take the medicine exactly as directed by your health care provider

+  Know if the medicine also contains acetaminophen {Tylenol ™). If it does you
should not take extra acetaminophen (Tylenol™). Ask your health care provider
what additional medicines you may take if needed.

*  Readthe instructions that come with the medicine

* Do not drink alcohol while taking your prescription medicines

* Do not share your prescriptions with other people

Safe Storage

*  Storethe medicine in the labeled pill bottle and do not switch containers.
= I you have children, consider storing your medicine in a locked container or
cupboard to prevent accidental poisoning

Disposal

+  If you have additional medicine after taking the prescribed amount, it should be
thrown away immediately
+  Follow disposal instructions that come with the medicine. Ask your pharmacist if
you have guestions
s Scratch out all identifying information on the prescription label se it cannot be
read,
»  Before throwing the medicine in the regular garbage:
o Ifthe medicine is a liquid, put it in a sealed bag or container to prevent
leaking
o If the medicine is a pill, mix them in with things such as coffee grounds
or cat litter in a sealed bag or container so children and pets will not
want to pick them out
o Some communities may offer prescription medicine take-back
programs for the public

PENN MEDICINE | 3400 Spruce Street | Philadelphia, PA 19104 | pennmedicine.org
Center for Emergency Care Policy and Research
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Figure 2. General risk comparator kidney stone pain information sheet for the Life STORRIED (Life Stories for Opioid Risk Reduction in the ED

[emergency department]) study.

Meisel et &

Life STORRIED Kidney Stone/Renal Colic Pain Information Sheet

You were examined and treated today on an emergency basis only. You may need to be
seen by a health care provider again. All injuries and ilinesses cannot be treated in one
Emergency Department visit, Follow the instructions below,

Kidney Stones/Renal Colic
What is it?

»  Akidney stone is a small, hard deposit that forms in your kidney. They have
many causes and can affect any part of your urinary system. Kidney stones are
usually painful, but most will pass on their own within 30 days.

« Renal colic is a type of pain caused by ureteral stones.

Care at home

= Drink plenty of fluids.
= |f you were provided a strainer:
< Strain your urine every time you use the restroom until your stone
passes.
o When it passes collect the stone from the strainer and put it in a small
plastic bag.
o Bring the stone into your primary care provider's office for testing.
«  You may take an anti-inflammatory pain medicine {ibuprofen or generic Advil™)
or non-aspirin pain medicine (acetaminophen or generic Tylenol™) as needed,
unless a health care provider has advised you to avoid these medications

Follow the instructions regarding dose and frequency that come with the medicine,
Follow-up appointments
#  Call or contact your primary care provider on the next day to talk about follow-
up care, unless told otherwise.
*  For questions about this Emergency Department visit, you may call 1-800-789-
FENN.

Reasons to see a primary care provider

*  No symptom improvement within 2 days

=  Stone does not pass within two weeks

« If you pass your stone, bring it to your primary care provider for testing. Finding
out the type of the stone you have will help guide a plan to prevent future
stones

Reasons to come back ta the Emergency Department

s Temperature of 100.4 degrees Fahrenheit (28 degrees Celsius) or greater
*  Trouble taking your medication

Version 8-29-2017

Addictive Prescription Medicines
General Information

*  Your health care provider may have prescribed a medicine that can be addictive

+  Many prescription medicines can become addictive

+  Prescription medicines are safe and effective when used as directed. When they
are not used as directed, it is called prescription drug abuse

*  Prescription drug abuse has become a serious public safety concern. It can
cause death

Medication Use

+  Take the medicine exactly as directed by your health care provider

*  Know if the medicine also contains acetaminophen {Tylenol™). If it does you
should not take more acetaminophen (Tylenel™). Ask your health care provider
what additional medicines you may take if needed.

*  Readthe instructions that come with the medicine

s Do not drink alcohol while taking your prescription medicines

+ Do not share your prescriptions with other people

Safe Storage

*  Store the medicine in the labeled pill bottle and do not switch containers.
«  If you have children, consider storing your medicine in a locked container or
cupboard to prevent accidental poisoning
Disposal
*  [f you have additional medicine after taking the prescribed amount, it should be
thrown away Immediately
+  Follow disposal instructions that come with the medicine. Ask your pharmacist if
you have questions
+  Scratch out all identifying information on the prescription label so it cannot be
read.
+  Before throwing the medicine In the regular garbage:
o Ifthe medicine is a liquid, put it in a sealed bag or container to prevent
leaking
o If the medicine is a pill, mix them in with things such as coffee grounds
or cat litter in a sealed bag or container so children and pets will not
want to pick them out
o Some cormunities may offer prescription medicine take-back
programs for the public

PENN MEDICINE | 2400 Spruce Street | Philadelphia, PA 19104 | pennmedicine.org
Center for Emergency Care Policy and Research
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Figure 3. Opioid Risk Tool showing patient is At Risk. Life STORRIED: Life Stories for Opioid Risk Reduction in the ED (emergency department)

study.

Life STORRIED: Opioid Risk Assessment

Why know my risk?

We want you to be aware of the
risks and benefits of different
pain relief options for you

How did we come up with this?

— =

Your Risk
of Opioid
. Misuso_’ _

You are

at Risk Family/Personal
Mental Subsgnce Use Age and
Health History Sex
6 out of 100

patients like you had
issues with opioid and Even with a one day supply of opioid medicine
medicine misuse (6-10 pills) there is a risk of misuse

You have options to treat your pain. Some medicines do not cause addiction.
Talk with your doctor to find the best medicine for you.

Figure4. Opioid Risk Tool showing patient isAt High Risk. Life STORRIED: Life Storiesfor Opioid Risk Reduction inthe ED (emergency department)

study.
Life STORRIED: Opioid Risk Assessment

Why know my risk?

We want you to be aware of the
risks and benefits of different
pain relief options for you

You are at

Your Risk
How did we come up with this?

f Opioid . .
s High Risk
Family/Personal
o Mental Substance Use Age and
Health History Sex
28 out of 100
patients like you had
issues with opioid and Even with a one day supply of opioid medicine
% medicine misuse (6-10 pills) there is a risk of misuse

You have options to treat your pain. Some medicines do not cause addiction.
Talk with your doctor to find the best medicine for you.
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Figure 5. Opioid Risk Tool showing patient is At Highest Risk. Life STORRIED: Life Stories for Opioid Risk Reduction in the ED (emergency

department) study.
Life STORRIED: Opioid Risk Assessment
You are at Why know my risk?
We want you to be aware of the
risks and benefits of different
pain relief options for you
How did we come up with this?
Family/Personal
Mental Substance Use Ageand
Health History Sex
91 out of 100
patients like you had
issues with opioid Even with a one day supply of opioid medicine
medicine misuse (6-10 pills) there is a risk of misuse
You have options to treat your pain. Some medicines do not cause addiction.
Talk with your doctor to find the best medicine for you.
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Figure 6. Narrative videos.

Meisel et &

leff’s Story: https://youtu.be/LFOPIpUfgXs

Mike's Story: https://youtu.be/Nrau7oVcdd0

Sharon’s Story: https://youtu.be/6njJNPm7cLA

Dena’s Story: https://yvoutu.be/124WwqgXAceh

Elise’s Story: https://youtu.be/IxDii1VNWvD

Linda’s Story: https://youtu.be/xKUFio61TWI

Paul’s Story: https://youtu.be/3XIA4vc7BEME

Rachel’s Story: https://youtu.be/SApSwyOE3Fw

Patients are stratified by complaint (ie, renal colic or back and
neck pain) and hospital center (ie, the University of
Pennsylvania, Northwell Health, the Mayo Clinic, or the
University of Alabama at Birmingham [UAB]). Electronic
consent and randomization within strata and hospital centers
occur automatically through a password-protected, web-based
data collection platform for behaviorally oriented randomized
clinical trials; this occurs during the enrollment process [31]
using computer-generated random numbers. All outcome data
are collected through the web-based platform, whichisasecure,
electronic database accessible only to researchers.

Probabilistic Risk Tool Development

The PRT was developed by the research team based on the
validated ORT survey. The ORT was designed to assess risk of
opioid dependency for patients for whom an opioid pain relief
prescription was being considered in outpatient settings. The
ORT considers multiple clinical and experiential factors in
assessing risk of opioid dependency and reportsrisk on ascale
of 0-26, divided into three probabilistic categories of risk for
opioid misuse. In validation studies, 6% of patients in the
lower-risk category (score 0-3) devel oped substance use disorder
(SUD), 28% of patients in the moderate-risk category (score
4-7) developed SUD, and 91% of patients in the high-risk
category (score 8-26) developed SUD [22]. It should be noted
that the ORT was never specifically validated in the emergency
department setting. Through an iterative process that drew on

http://www.researchprotocols.org/2020/9/e19496/
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RenderX

the team’s expertise in patient-provider communication and
shared decision making, a visual aid of the ORT results was
developed. The team partnered with experts in patient
communication to create a tool that was easy to interpret and
leveraged best practices of risk communication in settingswhere
literacy and numeracy would vary [32]. Using an iterative
process, we developed a visual tool that uses each patient’'s
assessed ORT score to demonstrate an absol ute number and an
overal risk category displayed on a visual scale; this was
developed in collaboration with patient stakeholders, experts
in the fields of patient education and communication, and
clinical educators. Tool development followed best practices
for decision aid development as defined by the International
Patient Decision Aid Standards [33]. The prototype was also
informed by our team’s previous work to identify patient views
[34] and provider views[35,36] on thistopic. The probabilities
described above are expressed with consistent denominators of
100 (ie, 6/100, 28/100, or 91/100). A color-coded visual
thermometer is used to deliver information in a comparative
fashion that accounts for lower levels of health literacy and
numeracy. Aware that no group, including the one at the lowest
risk, had less than a 6% risk of aberrant behavior, the color
green was eliminated from the thermometer so that the revised
spectrum would go from yellow to orangeto red asthe patient’s
individual risk increased. A probability of 6/100 corresponds
to ayellow category of At Risk, 28/100 correspondsto an orange
category of At High Risk, and 91/100 corresponds to a red
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category of At Highest Risk. A total of six iterations that
included multiple rounds of meetings as a full study team,
elicitation of patient investigator input, revision of thetool, and
elicitation of further input was performed. The PRT was then
piloted for 2 days in the emergency department for patientsin
acute pain, in order to seek feedback from patients, providers,
and staff, and further refinements were made.

Narrative Videos

To develop the narrative videos, the 