JMIR Formative Research

Impact Factor (2023): 2.0
Volume 5 (2021), Issue 3 ISSN 2561-326X Editor in Chief: Amaryllis Mavragani, PhDc

Contents

Original Papers

Delivering Perinatal Health Information via a Voice Interactive App (SMILE): Mixed Methods Feasibility
Study (e18240)

Lisa Militello, Emre Sezgin, Yungui Huang, SIMON Lin. . . ...t e e e e e e e e e e e e 5

A Fitness App for Monitoring Walking Behavior and Perception (Runkeeper): Mixed Methods Pilot Study
(e22571)

Justin Hollander, Sara Folta, Erin Graves, Jennifer Allen, MiNYU SitU. . . . . ..ottt e e e e e 20

Web-Based Dietary Intake Estimation to Assess the Reproducibility and Relative Validity of the EatWellQ8
Food Frequency Questionnaire: Validation Study (e13591)
Balgees Alawadhi, Rosalind Fallaize, Rodrigo Franco, Faustina Hwang, Julie Lovegrove. . .. ........... .. i 30

A Rest Quality Metric Using a Cluster-Based Analysis of Accelerometer Data and Correlation With Digital
Medicine Ingestion Data: Algorithm Development (e17993)
Zahra Heidary, Jeffrey Cochran, Timothy Peters-Strickland, Jonathan Knights. . . . ... ... e 49

Older Adult Peer Support Specialists’ Age-Related Contributions to an Integrated Medical and Psychiatric
Self-Management Intervention: Qualitative Study of Text Message Exchanges (€22950)
Mbita Mbao, Caroline Collins-Pisano, Karen FOIrtUNA. . . . . . ...ttt e e e e e e e e e e e e e e 59

Feasibility and Acceptability of a Digital Intervention to Support Shared Decision-making in Children’s and
Young People’s Mental Health: Mixed Methods Pilot Randomized Controlled Trial (€25235)
Shaun Liverpool, Julian EABrooke-Childs. . . . .. ..ot e e 66

A Digital Health Tool to Understand and Prevent Cannabis-Impaired Driving Among Youth: A Cross-sectional
Study of Responses to a Brief Intervention for Cannabis Use (€25583)
Georgina Moreno, Trevor Van MIETIO. . . . . ..ot e e e e e e e e 82

Acceptability, Safety, and Resonance of the Pilot Digital Suicide Prevention Campaign “Better Off With
You": Qualitative Study (e23892)

Elise Carrotte, Marianne Webb, Anna Flego, Bonnie Vincent, Jack Heath, Michelle Blanchard. . . .. ... ... . . i 94
Medical Food Assessment Using a Smartphone App With Continuous Glucose Monitoring Sensors:

Proof-of-Concept Study (e20175)
Hector Roux de Bézieux, James Bullard, Orville Kolterman, Michael Souza, Fanny Perraudeau. . ... ...............oiiuiininnnnann.... 105

JMIR Formative Research 2021 | vol. 5 | iss. 3 | p.1

RenderX


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

Preservation of Person-Centered Care Through Videoconferencing for Patient Follow-up During the
COVID-19 Pandemic: Case Study of a Multidisciplinary Care Team (e25220)

Line Silsand, Gro-Hilde Severinsen, Gro BeINtSEN. . . . . ..o e e e e e e e e e e 120

A Patient-Initiated Digital COVID-19 Contact Notification Tool (TellYourContacts): Evaluation Study (€23843)
Kelechi Okpara, Jennifer Hecht, Dan Wohlfeiler, Matthew Prior, Jeffrey Klausner. . . ... ... .. . . . e 132

Internet Access and Usage Among Stroke Survivors and Their Informal Caregivers: Cross-sectional Study
(e25123)

Imama Nagqvi, Tahani Montiel, Yazan Bittar, Norma Hunter, Munachi Okpala, Constance Johnson, Mark Weiner, Sean Savitz, Anjail Sharrief,
Jennifer BEAUCHAMD. . . . ..o 142

Remote Measurement in Rheumatoid Arthritis: Qualitative Analysis of Patient Perspectives (€22473)
Katie White, Alina Ivan, Ruth Williams, James Galloway, Sam Norton, Faith Matcham. . . . ... ... .. e e 152

Cognitive Bias Modification Training to Improve Implicit Vitality in Patients With Breast Cancer: App Design
Using a Cocreation Approach (e18325)
Roos Wolbers, Christina Bode, Ester Siemerink, Sabine Siesling, Marcel Pieterse. . . ... . . .. 163

Attitudes of Australian Patients Undergoing Treatment for Upper Gastrointestinal Cancers to Different
Models of Nutrition Care Delivery: Qualitative Investigation (€23979)
Kate Furness, Catherine Huggins, Helen Truby, Daniel Croagh, Terry Haines. . . . . .. oottt e e e e 174

Exploration of Gender-Sensitive Care in Vocational Rehabilitation Providers Working With Youth With
Disabilities: Codevelopment of an Educational Simulation (e23568)
Sally Lindsay, Kendall Kolne, Donna Barker, Angela Colantonio, Jennifer Stinson, Sandra Moll, Nicole Thomson. . ... ....................... 187

Using a Personal Health Library—Enabled mHealth Recommender System for Self-Management of Diabetes
Among Underserved Populations: Use Case for Knowledge Graphs and Linked Data (e24738)
Nariman Ammar, James Bailey, Robert Davis, Arash Shaban-Nejad. . . ... ... . e 199

Combining a Hudl App With Telehealth to Increase Home Exercise Program Adherence in People With
Chronic Diseases Experiencing Financial Distress: Randomized Controlled Trial (€22659)
Ann Van de Winckel, Tanjila Nawshin, Casey BYION. . . . .. ...ttt e e et e e e e e e e e e e 223

eHealth Program to Reduce Hospitalizations Due to Acute Exacerbation of Chronic Obstructive Pulmonary
Disease: Retrospective Study (e24726)
Amanda van Buul, Caroline Derksen, Ouke Hoedemaker, Oscar van Dijk, Niels Chavannes, Marise Kasteleyn. .. .......................... 235

e-Learning for Instruction and to Improve Reproducibility of Scoring Tumor-Stroma Ratio in Colon Carcinoma:
Performance and Reproducibility Assessment in the UNITED Study (e19408)
Marloes Smit, Gabi van Pelt, Elisabeth Dequeker, Raed Al Dieri, Rob Tollenaar, J van Krieken, Wilma Mesker, UNITED Group. .. .............. 247

A Mobile Patient-Facing App for Tracking Patient-Reported Outcomes in Head and Neck Cancer Survivors:
Single-Arm Feasibility Study (e24667)

Sewit Teckie, Jeffrey Solomon, Karthik Kadapa, Keisy Sanchez, David Orner, Dennis Kraus, Dev Kamdar, Lucio Pereira, Douglas Frank, Michael
DIl ENDAC. . o 256

Gender Differences in Adolescent Sleep Disturbance and Treatment Response to Smartphone

App-Delivered Cognitive Behavioral Therapy for Insomnia: Exploratory Study (e22498)
Sophie Li, Bronwyn Graham, Aliza Werner-Seidler. . . . .. ... e e e 267

JMIR Formative Research 2021 | vol. 5 | iss. 3 | p.2

RenderX


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

Designing an mHealth Intervention for People With Visible Differences Based on Acceptance and
Commitment Therapy: Participatory Study Gaining Stakeholders’ Input (€26355)
Fabio Zucchelli, Olivia Donnelly, Emma Rush, Harriet Smith, Heidi Williamson, The VTCT Foundation Research Team. . .. ................... 279

System Architecture for "Support Through Mobile Messaging and Digital Health Technology for Diabetes"
(SUMMIT-D): Design and Performance in Pilot and Randomized Controlled Feasibility Studies (e18460)

Yuan Chi, Carmelo Velardo, Julie Allen, Stephanie Robinson, Evgenia Riga, David Judge, Lionel Tarassenko, Andrew Farmer. ... ............. 309

The Dutch COVID-19 Contact Tracing App (the CoronaMelder): Usability Study (e27882)

Britt Bente, Jan van 't Klooster, Maud Schreijer, Lea Berkemeier, Joris van Gend, Peter Slijkhuis, Saskia Kelders, Julia van Gemert-Pijnen. . .
3 2 4

Global Collaborative Social Network (Share4Rare) to Promote Citizen Science in Rare Disease Research:
Platform Development Study (e22695)

Roxana Radu, Sara Hernandez-Ortega, Oriol Borrega, Avril Palmeri, Dimitrios Athanasiou, Nicholas Brooke, Inma Chapi, Anais Le Corvec, Michela
Guglieri, Alexandre Perera-Lluna, Jon Garrido-Aguirre, Bettina Ryll, Begonya Nafria Escalera. . ... ........... i 343

Online Tool for the Assessment of the Burden of COVID-19 in Patients: Development Study (e22603)

Esther van Noort, Danny Claessens, Catharina Moor, Carlijn Berg, Marise Kasteleyn, Johannes in 't Veen, Onno Van Schayck, Niels
CRAVANNES. . . o 355

Correlations Between Facial Expressivity and Apathy in Elderly People With Neurocognitive Disorders:
Exploratory Study (€24727)

Radia Zeghari, Alexandra Konig, Rachid Guerchouche, Garima Sharma, Jyoti Joshi, Roxane Fabre, Philippe Robert, Valeria Manera. .. ........ 364

Educational Needs and Preferences for Patient-Centered Outcomes Research in the Cystic Fibrosis
Community: Mixed Methods Study (€24302)
Emily Godfrey, Traci Kazmerski, Georgia Brown, Erin Thayer, Laura Mentch, Molly Pam, Morhaf Al Achkar. . ........... ... ... ... ... ... .... 375

An Acute Stress Scale for Health Care Professionals Caring for Patients With COVID-19: Validation Study
(e27107)

Jose Mira, Angel Cobos, Olga Martinez Garcia, Maria Bueno Dominguez, Maria Astier-Pefia, Pastora Pérez Pérez, Irene Carrillo, Mercedes
Guilabert, Virtudes Perez-Jover, Cesar Fernandez, Maria Vicente, Matilde Lahera-Martin, Carmen Silvestre Busto, Susana Lorenzo Martinez,
Ascension Sanchez Martinez, Jimmy Martin-Delgado, Aurora Mula, Barbara Marco-Gomez, Cristina Abad Bouzan, Carlos Aibar-Remon, Jesus
Aranaz-Andres, SARS-CoV-2 Second Victims WOrKing GrOUD. . . . ..ottt ettt e et e e e e e e e e e e 387

Use of Telehealth for Domiciliary Follow-up After Hematopoietic Cell Transplantation During the COVID-19
Pandemic: Prospective Pilot Study (e26121)

Alberto Mussetti, Maria Salas, Maria Condom, Maite Antonio, Cristian Ochoa, lulia lvan, David Jimenez Ruiz-De la Torre, Gabriela Sanz Linares,
Belen Ansoleaga, Beatriz Patifio-Gutierrez, Laura Jimenez-Prat, Rocio Parody, Ana Sureda-Balari. . . ............ .t 425

Viewpoints

Development of Coaching Support for LiveWell: A Smartphone-Based Self-Management Intervention for
Bipolar Disorder (e25810)

Cynthia Dopke, Alyssa McBride, Pamela Babington, Geneva Jonathan, Tania Michaels, Chloe Ryan, Jennifer Duffecy, David Mohr, Evan
GOUIAING. ottt e 293

Recruitment and Retention Strategies for Community-Based Longitudinal Studies in Diverse Urban
Neighborhoods (e18591)

Emily Ferris, Katarzyna Wyka, Kelly Evenson, Joan Dorn, Lorna Thorpe, Diane Catellier, Terry Huang. . . ... ...ttt 399

Mind Your Data: Privacy and Legal Matters in eHealth (e17456)

Catharina Zegers, Annemieke Witteveen, Mieke Schulte, Julia Henrich, Anouk Vermeij, Brigit Klever, Andre Dekker. . .. ..................... 420

JMIR Formative Research 2021 | vol. 5 | iss. 3 | p.3

RenderX


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

Review

Investigating the Food and Drug Administration Biotherapeutics Review and Approval Process: Narrative
Review (e14563)

Samuel Bonet Olivencia, Farzan SasangoOnar. . . .. ... ... e 410

Corrigenda and Addenda

Correction: Psychological Impacts of COVID-19 During the First Nationwide Lockdown in Vietnam:
Web-Based, Cross-Sectional Survey Study (e28357)

Khanh Ngoc Cong Duong, Tien Nguyen Le Bao, Phuong Thi Lan Nguyen, Thanh Vo Van, Toi Phung Lam, Anh Pham Gia, Luerat Anuratpanich,
Bay VO VAN, . .o 429

JMIR Formative Research 2021 | vol. 5 | iss. 3 | p.4

RenderX


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

JMIR FORMATIVE RESEARCH Militello et &

Original Paper

Delivering Perinatal Health Information via a Voice Interactive App
(SMILE): Mixed Methods Feasibility Study

LisaMilitello™, MPH, PhD; Emre Sezgin®, PhD; Yungui Huang?, PhD; Simon Lin?, MBA, MD

IMartha S Pitzer Center for Women, Children & Youth, College of Nursing, The Ohio State University, Columbus, OH, United States
2Research Information Solutionsand Innovation, The Abi gail Wexner Research | nstitute, Nationwide Children'sHospital, Columbus, OH, United States
" these authors contributed equally

Corresponding Author:
LisaMilitello, MPH, PhD
Martha S Pitzer Center for Women, Children & Youth
College of Nursing

The Ohio State University
1585 Neil Ave

145 Newton Hall

Columbus, OH, 43210
United States

Phone: 1 3128135007
Email: militello.14@osu.edu

Abstract

Background: Perinatal health care is critically important for maternal health outcomes in infants. The United States fares
considerably worse than comparable countries for maternal and infant mortality rates. As such, alternative models of care or
engagement are warranted. Ubiquitous digital devices and increased use of digital health tools have the potential to extend the
reach to women and infants in their everyday lives and make a positive impact on their health outcomes. As voice technology
becomes more mainstream, research is prudent to establish evidence-based practice on how to best leverage voice technology to
promote maternal-infant health.

Objective: Theaim of this study is to assess the feasibility of using voice technology to support perinatal health and infant care
practices.

Methods: Perinatal women were recruited from a large Midwest Children’s Hospital via hospital email announcements and
word of mouth. Owing to the technical aspects of theintervention, participants were required to speak English and use an iPhone.
Demographics, patterns of technology use, and technology use specific to perinatal health or self-care practices were assessed at
baseline. Next, participants were onboarded and asked to use the intervention, Self-Management Intervention—Life Essentials
(SMILE), over the course of 2 weeks. SMILE provided users with perinatal health content delivered through mini podcasts
(ranging from 3 to 8 minutes in duration). After each podcast, SMILE prompted users to provide immediate verbal feedback to
the content. An exit interview was conducted with participants to gather feedback on the intervention and further explore
participants’ perceptions of voice technology as a means to support perinatal health in the future.

Results: Intotal, 19 pregnant women (17 to 36 weeks pregnant) were consented. Themes identified as important for perinatal
health information include establishing routines, expected norms, and realistic expectations and providing key takeaways. Themes
identified as important for voice interaction include customization and user preferences, privacy, family and friends, and context
and convenience. Qualitative analysis suggested that perinatal health promotion content delivered by voice should be accurate
and succinctly delivered and highlight key takeaways. Perinatal health interventions that use voice should provide users with the
ability to customize the intervention but also provide opportunities to engage family members, particularly spouses. Asanumber
of women multitasked while the intervention was being deployed, future interventions should leverage the convenience of voice
technology while also balancing the influence of user context (eg, timing or ability to listen or talk versus nonvoice interaction
with the system).

Conclusions: Our findings demonstrate the short-term feasibility of disseminating evidence-based perinatal support via podcasts
and curate voice-captured data from perinatal women. However, key areas of improvement have been identified specifically for
perinatal interventions leveraging voice technology. Findings contribute to future content, design, and delivery considerations of
perinatal digital health interventions.
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Introduction

Background

Nearly 60% of maternal deaths are preventable [1], and infant
mortality rates are approximately 71% higher in the United
States than in other comparable countries [2]. Race/ethnicity,
low income, and chronic stress are associated with
pregnancy-related complications and poor maternal and infant
mortality statistics [3-6]. To set the stage for long-term health
and well-being of the mother and theinfant [ 7-9], the American
College of Obstetricians and Gynecologists (ACOG) and the
American Academy of Pediatrics emphasize the importance of
maternal perinatal care and infant preventive care. The benefits
of quality perinatal health care are well established, reducing
the risk of pregnancy complications, rates of low birth weight
infants, and infant mortality rates[5,10,11]. However, the United
States fares much worse in preventing pregnancy-related
complications than most other developed countries, despite
spending more than any other country on hospital-based
maternity care [12,13]. Growing concerns regarding
maternal-infant health outcomes, patient satisfaction, accessto
quality prenatal care, and costs have increased interest in
aternative models of prenatal care [14]. Given the broad and
ubiquitous nature of technology, digital health tools have the
potential to advance perinatal care and empower women to
engage in the provision of care while maintaining expert
recommended standards of care [15,16].

Evidence shows that pregnant women and those with young
children are accustomed to readily available information using
digital technologies and desire better access to information
offered by health professionals [17]. Earlier efforts to
supplement perinatal care with digita health tools have
demonstrated variable levels of technological complexity. One
of the most notable public health campaignsfor perinatal health
is Text4baby. With more than 250 messagestailored to pregnant
women and new mothers, Text4baby represents one of the first
empirically supported mobile health campaigns to reach over
685,000 mothers through text messaging [18]. Similarly
designed for national scalability, Expect With Me follows the
same schedule as individual prenatal care from week 14 of
pregnancy and follows ACOG recommendations for clinical
practiceimplemented through group prenatal care supplemented
with information technology [15,19]. The obstetric OB Nest
program proposes a reduced number of prenatal visits (ie, 8
onsite obstetric appointments; 6 virtual nurse visits) for low-risk
pregnant women by leveraging technology (eg, fetal heartbeat
and blood pressure home monitoring devices,; web-based social
support) to demedicalize the pregnancy experience and provide
carewithin patients’ daily lives[20,21]. Similar effortsto reach
women in their daily lives, researchers found it feasible to use
an embodied conversational agent (ie, animated conversational
character simulating face-to-face interaction) accessed over the

https://formative.jmir.org/2021/3/€18240

web, Gabby, to promote preconception health, healthy eating,
and stress management [22,23]. Collectively, a review of
perinatal care and telemedicine/eHealth suggests that digital
tools may be beneficial in empowering patients and promoting
value-based health care, yet ongoing efforts are needed to
provide evidence specific to health outcomes, satisfaction, and
cost and reflect aconstantly evolving digital landscape[24]. As
adigital health intervention tool, voice technology has recently
been explored as a modality for delivering information to
support health and well-being [25]. For the purposes of this
paper, we define voi ce technol ogies as digital toolsand devices
that enable bidirectional communication of information through
speech (eg, conversational agents, dialog systems using audio
content or text-to-speech over smart speakers, smartphone voice
assistants, voice-based apps). Voice technology interventions
that rely on listening and speaking interactions differ from visual
intervention predecessors and warrant further research to
understand how usersinteract and consume information [26].

Aimsof This Study

The primary aim of this study is to assess the feasibility of
delivering perinatal health education via voice among a group
of perinatal women. To explore the potential of voicetechnology
in maternal-infant health, we aimed to assess the feasibility of
a voice technology mobile app prototype, Self-Management
Intervention-Life Essentials (SMILE), among a group of
perinatal women. Following expert recommendations [27], we
defined feasibility through 4 general domains: (1) acceptability,
(2) demand, (3) practicality, and (4) adaptation. We examined
the ability of the application to retrieve and deliver perinatal
health information through spoken words (eg, podcasts) and
prompt and audio-capture participant reactions to intervention
content immediately following the podcasts. Before efficacy
testing, we sought to understand participants’ tolerability of the
platform, appropriateness and interest in the content and
delivery, and how participants used the system.

Intervention: SMILE

Asaninitial prototype, SMILE was created using theinput from
the literature. From pregnancy through a baby’s first birthday,
the literature collectively identifies the following categories
necessary in perinatal education: information regarding
infant/babies’ needs, postpartum care and postpartum
depression, baby’s feeding/breastfeeding, strategies to manage
the couple'srelationship, mobile/digital resourceswith linksto
reliable documents, and a list of useful contacts/professional
resources [28,29]. In addition to traditional resources such as
family and close friends, new parents use alternative
contemporary channelsto find perinatal (pregnancy/parenting)
information to include mobile and internet-based resources [30].
Specifically, digital health interventions have demonstrated the
ability to provide women with perinatal support when they most
need it (ie, immediate) and/or when they have opportunitiesto
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access content (ie, support ismorereadily accessiblethan clinic
visitsalone) [17,28].

Podcasts are increasingly being used for education, both to
providers and patients, with demonstrated feasibility,
acceptability, and reach [31,32]. We leveraged the convenience
of podcasts to deliver SMILE content. SMILE was devel oped
to retrieve content from the long-standing, evidence-based Dr
Mike PediaCast program affiliated with the clinical setting for
thestudy [33]. PediaCast isa parent-facing podcast that provides
relevant information and newsto parents by answering listener
guestions, interviewing pediatric experts, offering overviews
of research, and providing the latest news on pediatric
health—related topics.

For initia testing and because of time and monetary constraints,
SMILE leveraged existing voice technology services (ie, Siri,
podcasts) and was designed as a maobile app for use on the
iPhone platform. SMILE could be initiated through voice on
the user’s phone (eg, “Hey Siri, start SMILE”") or by launching

Militello et al

the app through touch/tap, either method would then start a
preselected podcast. Intervention podcast topics were selected
based on their relevance to infant care practices, prenatal care
practicesrelated to improved infant outcomes, and the duration
of podcasts. Although evidence suggests options for users to
tailor/personalize the intervention, podcasts were delivered
sequentially to gauge user perceptions of various topics and
durations. Userswere ableto listen to podcast in the background
(ie, screen off), with an option to play/pause with voice
command through Siri (“start SMILE” to initiate the app and it
automatically starts the podcast, “Pause SMILE” to pause
episode, and “ Continue SMILE” to play whereleft off). Finally,
upon compl eting each podcast episode, the app (through spoken
language) asked users to provide feedback by answering
(verbally) 2 brief questions. User feedback was collected by the
app through voice recordings. Figure 1 highlights SMILE
functionalities and how participants could use the app during
the study.

Figure 1. Self-Management Intervention-Life Essentials interactivity highlights.

Initiation Podcast listening

Podeast control Fesdback request and recording

[Hey Sin, start SMILE. ]
8V
OR

&

Podcast
Episode:
Baby slasp

D)
Welcome to a new
episode of ..

Perinatal health

podcast content
database

Hey Sirl, pause
SMILE.

L 4

Feadback
Episode:
Baby sleep

$

OR

What do you think
of this episode?

Feedback
database

Theory

The underlying tenets of the proposed innovation are
theoretically grounded in cognitive load theory [34] and the
technology acceptance model (TAM) [35]. Cognitiveload theory
asserts that when experience overloads working memory
capacity, learningisimpaired [34]. Learning is better supported
when content is broken down into smaller, more manageable
pieces. As such, SMILE podcasts ranged from 3- to 8-minute

https://formative.jmir.org/2021/3/€18240

RenderX

chunks, each episode dlightly longer, but allowed users the
option to stop after one episode or continuelistening. Qualitative
aspects of the study were guided by the TAM (discussed in
detail in the Data Collection section).
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Methods

Design
We conducted a 2-week within-subject feasibility study with
19 perinatal women.

Recruitment, Sample, and Setting

Recruitment occurred over a 1-month period (April to May
2019) at the Nationwide Children’s Hospital, Columbus, Ohio.
Participants were invited to participate through hospital email
announcements and word of mouth. Interested persons were
screened before enrollment. To advance the health of women
and infants, a two-generation approach acknowledging the
interrelated health between mother and infant is critical.
Therefore, the main study inclusion criterion was perinatal
women >18 years of age, either pregnant or having an infant
less than 1 year of age. Owing to technical aspects of the
intervention, participants were also required to be English
speaking and an iPhone user. In appreciation for participant
time and feedback, compensation was provided for baseline
survey completion and downloading the app (US $10), field
testing the app, and participating in an exit interview (US $20)
for apossible US $30 total.

Data Collection

Upon written informed consent, participants completed baseline
surveysthat captured demographics, patterns of technology use,
and technology use specific to perinatal health and/or self-care
practices (Multimedia Appendix 1). Participants were then
onboarded and instructed to download and use the app over a
2-week period. To prevent nonrecruited users from downloading
and using the app, participants were provided with a link to
download SMILE along with an assigned entry code necessary
to launch the app. To broadly assess app usage, data were
collected from app store analytics (ie, number of active devices,
number of impressions). Participants' individual app use (eg,
demand) was also collected (ie, podcast number, duration of
app used) to understand how participants progressed through
the intervention. Qualitative data reflective of participants
acceptability, perceptions, and attitudestoward theintervention
were obtained through 2 channels. First, immediately following
each podcagt, participantswere asked 2 questions and responses
were audio-captured and recorded through the app. Second,
participants were invited to participate in a semistructured exit
interview following the 2-week intervention field test. Blending
formal structured and unstructured interviewing techniques,
semistructured techniques arewidely used in formative research
studies that provide researchers with information on the
acceptability of intervention components[36]. Theexit interview
was informed by the TAM [35] and a scale to assess burden
[37] to gather feedback and attitudes toward the technology
(Multimedia Appendix 2). Although scheduled and drop-in
sessions were offered for exit interviews within the hospital
setting, 25% (3/12) of participants completed face-to-face
interviews, whereas the rest opted to complete interviews via
audio/videoconferencing. Qualitative feedback was audio
recorded, deidentified, transcribed verbatim, and verified against
actual recordings by study staff. Field notes taken during the
interviews were used to supplement the transcripts.

https://formative.jmir.org/2021/3/€18240
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Data Analysis

Quantitative data were analyzed using descriptive statistics.
Two researchers performed thematic analysis of qualitative data
[38,39]. Owing to the study design, 2 forms of qualitative data
were evaluated. First, qualitative data collected immediately
following each podcast episode queried participants about the
intervention content. Second, qualitative data collected via exit
interviews provided participant feedback on the overall
intervention. For all qualitative data, researchers first became
familiar with the qualitative data, which involved multiple
readings of transcripts, but did not code any data. Third, key
conceptswereidentified. Color-coding strategies, both manually
and with Excel spreadshests, were employed to highlight various
concepts and generate initial codes. Coded datawere reviewed
by research team members who compared and contrasted their
independent findings. Theinitial codeswereiteratively modified
in the process of open coding to capture information relevant
to the research question. Identified thematic findings were
reviewed and modified within the context of the larger data set
to ensure that the themeswere cohesive, yet distinct [39]. Final,
prominent themes were discussed between the 2 authors until
aconsensus was reached. To gauge user perceptions of episode
content and delivery, an additional sentiment analysis was
independently performed for app-collected feedback. Participant
feedback responses were coded -1 for negative, O for neutral,
and 1 for positive. Disagreements were resolved through
discussion and consensus.

Ethical Consideration

Ethics approval was obtained from the participating hospital,
Nationwide Children’s Hospital Internal Review Board (IRB
#00000159). Participation was strictly voluntary, and
participants were informed of their right to withdraw at any
time without penalty. Participant data were deidentified and
stored on a secure server.

Results

Demographics

Collectively, 19 participants (17 to 36 weeks pregnant) were
consented and completed baseline surveys, 18 downloaded the
SMILE app, 17 used the app, and 12 participated in the exit
interviews. The samplewas predominantly White (15/19, 79%),
married (19/19, 100%), between 25 and 34 years of age (16/19,
84%), and pregnant with their first child (12/19, 63%). Although
education level and occupation were not formally assessed,
some of the participants self-identified as nurses or socia
workers or in admin during the exit interviews.

At baseline, the top 3 resources participants used for
pregnancy-related information included calling their health care
provider (7/30, 23%), searching the web (7/30, 23%), or using
smartphone apps (6/30, 20%). The top 2 most cited apps used
to support perinatal health were Ovia (6/42, 14%) and What to
Expect (5/42, 12%). Resources least used included an
information packet provided by a health care provider (2/30,
7%), caling afriend (2/30, 7%), or using a doula (1/30, 3%).
Calendar was the most cited (6/14, 43%) app used to support
everyday life. More than half of our participants reported using
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voice assistants before this study (11/19, 58%).
Participant-reported voice technology data are highlighted in

Table 1. Participant-reported voice technology engagement (baseline).

Militello et al

Table 1.

Category

Value, n (%)

Smar tphone-specific voice technology engagement
Duration of voice use (n=11 participants)
1-3 months
3-12 months
1-3years
>3 years
Top 3interactions (n=21 responses)?
Weather
Phone calls
Timer
Date/time
Information seeking
Texting
Music
Reminders
Map
Smart speaker—enabled or voice-enabled technology engagement
Duration of voice use (n=10 participants)
1-3 months
3-12 months
1-3years
More than 3 years
Top 3interactions (n=26 responses)?
Weather
Playing music
Smart house (lights, switches, and thermostat)
Timer
Information seeking
Cooking recipes
Conversion or calculation

Smart television access (search movie)

2(18)
1(9)
6 (55)
2(18)

4(14)
3(10)
3(10)
2(7)
2(7)
2(7)
2(7)
2(7)
1(5)

2(20)
2(20)
5 (50)
1(10)

6(23)
6(23)
5(19)
4(15)
2(8)
1(4)
1(4)
1(4)

8Parti cipants offered more than one response.

App Usage

Unfortunately, the system failed to capture data related to how
the app wasinitiated (touch/tap or voice), time of day when the
app was being used, or app usage duration. Therefore, app usage
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was determined from participant feedback captured immediately
after each podcast episode listened to by the participants. Using
these data, SMILE was able to deploy 239 podcasts across 17
participants in a 2-week timeframe (Table 2).
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Table 2. Sentiment ratings for podcast episodes grouped by category.
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Category Proportion of pod- Proportion of liss  Frequency of response  Content positively  Frequency of re- Interest in hear-
cast episodesavail-  eng by category® for question 1 (“What  rated (question 1), n  sponse for question  ing more (ques-
ableby category?  (n=239), n (%) did you think of this (%) 2 (Interestinhearing  tion 2), n (%)
(n=23), n (%) content?”) more)

All 23 (100) 239 (100.0) 237 205 (86) 238 209 (86)

Sleep 8(35) 81(33.9) 81 71(88) 80 67 (84)

Pregnancy 7(30) 72(30.1) 71 59 (83) 72 66 (92)

Parenting 7(30) 72(30.1) 75 71(95) 74 60 (81)

Breastfeeding 4 (17) 36 (15.1) 35 32(91) 36 33(92)

350me percentages will sum to >100%, as some categories overlap.

Participantswererequired to listen to the podcastsin order. The
response rate to the 2 questions prompted after each podcast
was 60.1% (475/782). Theleast amount of words voice captured
from participant feedback was 2 (17 characters), while the most
amount of words voice captured from participant feedback was
134 (725 characters). Participants most often used 18 words
(12/239, 5.0%) in voice feedback, with a median of 34 words
per response (IQR 37.3, min-max 20-57.3). Participant feedback
was coded positive (1, good, helpful), neutral (0, not sure), or
negative (-1, not relevant, not helpful). The full podcast episode
list and ratings are given in Multimedia Appendix 3. From the
475 responses collected by the system, 87.2% (414/475)
comments were positive. The average sentiment rating for
question 1 was favorable at 86.8%, and the average interest in
hearing more was positive (85.8%). Despite the positive
feedback, the number of users per episode was reduced by nearly
half during episode 15. Each category was covered by at least
two podcasts during the first 15 episodes. Therefore, the notable

Table 3. Examples of qualitative feedback to podcast episodes by theme.

attrition does not necessarily reflect loss of interest in acategory
but may reflect decreased use of the intervention over time.
Furthermore, it is difficult to say with certainty that missing
data (eg, no user feedback for an episode) were truly indicative
of missing data or technical glitches. From the app-captured
participant feedback, at least three instances were noted where
the technol ogy failed to capture participants' initial responses:

| already answered questions for this episode, and it
didn’t save. [Participant 5, episode 14]

Podcast Qualitative Feedback

Participant feedback captured by voice recordings following
each podcast was analyzed qualitatively. Sentiment was gauged
from 0% (poor/negative) to 100% (good/positive). Themes
identified  from  content  feedback include (1)
establishing/transitioning routines, (2) expected norms and
tempered expectations, and (3) key takeaways. The themesand
representative quotes are given in Table 3.

Theme/subtheme Example (feedback on podcast)

Interested in hearing more

Routines

Expected norms/realistic
expectations

Troubleshooting (subtheme)

Provide objective, key take-
aways

“Likeit'svery relevant to anew mom because | currently have a16-month-
old and pregnant and | did not know how difficult getting a sleep routine
down was. So, | think hearing | didn’t know that routine made such a dif-
ference and once | started routine. It was very helpful.” (Participant 17,
episode 8)

“I've had alot of friendstell methat it's good that I’ m considering
breastfeeding, but not to feel so ashamed if it doesn’t happen the way that
| want it to go and it's okay.” (Participant 15, episode 14)

“| likethis episode alot because he went through several different reasons
for why the baby was crying before sleep and kind of troubleshooting to
figure out what the issue was. It was nice to hear him describe severa
options that could’ ve been the case. Yeah, | liked it alot. | thought it was
useful.” (Participant 10, episode 8)

“1 thought this episode was pretty detailed and gave good information. |
would have liked to also hear what to look for when looking for signs of
suffocation and then maybe have him defined supervision alittle bit MORE
... very helpful to have an acronym to remember safe practices.” (Partici-
pant 15, episode 6)

“How and when to start sleep routines with
younger babies’ (Participant 8, episode 9)

“| think it might be helpful to hear more
about what to |ook for, how to treat it, when
to call the doctor.” (Participant 17, episode
1)

“... what are some techniquesto hel p soothe
them rather than feed them and what are
some cues as amom to figure out that they
really need fed or they just want attention.”
(Participant 17, episode 19)

“As | mentioned previously it would be
helpful for parentsto have moreinformation
about specific examples.” (Participant 11,
episode 15)

Theme 1: Establishing/Transitioning Routines

typica

infant sleep patterns were discussed. However,

Content about establishing routines and transitioning to having
routines were of interest to the participants. For example, the
ninth podcast, Infant Seep Problems, was the fourth time that
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participants’ feedback indicated that they would be interested
in hearing more about the timing and strategies to establish
sleep routines. Collectively, participants were interested in
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learning when it was safe to establish or transition their baby
and strategies on how to go about it.

Theme 2: Expected Norms and Tempered Expectations

Participants were eager to hear information that validated their
prior knowledge and experiences to gain peace of mind.
Participants favored information that showed the pros and cons
of various parenting techniques and infant care strategies.
Anecdotal experiences can be perceived as positiveif supported
by accurate medical data:

More real-life examples of breast feeding and issues
that go along with it. [Participant 6, episode 14]

When caring for their newborn, participants wanted information
about expected behaviors and strategies to determine infant
needs, specifically infant cues. Feedback indicated that
participants desired to learn more about alternative solutionsto
common parenting challenges.

Theme 3: Provide Key Takeaways

Participants favored podcasts that provided objective data to
dispel myths. Often, information reinforced with statistics, data,
or research has been favorably received. However, this
information must be tempered by presenting the informationin
terms of the user’s understanding:

...it had alot of good data, but it was almost too data
heavy to stay focused on

what it was saying because it was statistic after
statistic after statistic. [Participant 8, episode 2]

Information tended to be favorably received if it provided
succinct tipsand was not all over the place or lots of information
asintoo general or too much.

Exit Interview Findings

Exit interviews were focused on participant feedback and
attitudes toward voice technology. Exit interview qualitative
data were analyzed separately from app feedback qualitative
data. Themesthat emerged from coded exit interviewsincluded
(2) customization of user preferences, (2) privacy concerns, (3)
family and friends, and (4) convenience and context.

Theme 4: Customize and User Preferences

Participants expressed their preferences for seeking information
and learning. In exit interviews, participants spoketo the benefits
of having information presented in more than one way, with at
least three women self-identifying as visual |learners:

If it's something in depth you know, and | want to be
ableto... | amavisual learner to seethe chart or the
you know to comprehend it. | need both. [Participant
3

When | was looking at My Chart (patient portal),
there have been times that | didn’'t even remember
what the test was called that they did. So, it would
have been hard to recall that and then go through all
of those tests... | like to see things versus hearing. |
likea little bit of both, but I lean towards more visual
so | like to be able to click through. [Participant 7]
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Prior experience and user familiarity with technology have
emerged as relevant. Some described themselves as not very
tech savwvy and preferred more traditional methods such writing
things down:

| prefer reading because it can, um, allow me to go
at my own pace and | don’'t miss information. Um,
and then | can use that as notes. Like, | can take a
snapshot of it, uh, and use that to reference back upon
because when you hear stuff, it doesn’t necessarily,
like you might not hear it the right way. Or, um, you
know, you can’'t remember exactly what was said.
[Participant 2]
Finally, participants advocated for expanding content to allow
for more customized material and tailoring options. Thus, the
creation of user profiles may be beneficial:

... being able to like choose their own content, um,
not necessarily have to listen to the same thing
multiple times in a row and same in different ways,
you know? If there’s more options, then people can
pick their own thing. | think that that will have more
benefit and possible interaction with voice commands
and that kind of stuff. [Participant 1]

How, in my mind, I’'m thinking when you go into
Netflix, and you get a profile, and you pick, you know,
my husband has a profile, | have a profile, and when
you log onto that, they recommend certain shows to
watch based off your past history. So, | guessif there's
a way that you could log into your Alexa as far as
like your portal or your profile, and then it kind of
like tracks your trends of things you ask or interests
like music that you play. [Participant 8]

Theme5: Privacy

Privacy was brought upinan array of contexts. Privacy of voice
technology was discussed within the context of information
control and information sharing.

One participant stated this about digital privacy:

| don't think | have a lot to hide... I'm not nervous
about it. But | also feel like | probably should be a
little bit more aware of it. Cuz| feel like on my phone
it'slike you can be talking about something and then
you get on your Facebook page. [Participant 2]

Privacy was also mentioned with regard to context of voice:

I’'mrarely in a quiet and alone place where | really
can speak, to give a command to a phone, even if it
were to recognize me more sometimes either maybe
a privacy thing, or | don't want everybody around
me to know and I'm | just don't want to be
broadcasting iswhat I’ mlearning about. [ Participant
11]

Theme 6: Family and Friends

Exit interviews captured voice-enabled devices used in the home
setting (eg, smart speakers, smart switches, smart thermometers)
other than smartphones alone. Voice technology use was
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perceived differently depending on the family member using
it.

Several participants spoke of the influence their spouses,
particularly their husbands, had on technology uptake. In most

cases, spouses promoted the uptake of technology; however,
they could also pose as a barrier.

Responses suggested that husbands were the drivers of
technology within the household:

Yes, absolutely. Yeah. If hewasn’t super techno savwy,
then | probably honestly wouldn’t have an Alexa and
| wouldn’t have done the smart lights or things like
that. He' sdefinitely the driver behind because helikes
being the new and cutting edge and trying it out and
that type of stuff. [Participant 9]

Yeah we don't use Alexa at home. Cuz mostly my
husband is a security person, he doesn't like it. I'd
use it myself a lot more if it were not for him.
[Participant 10]
Husbands could also be engaged in the perinatal processthrough
Voice:

| could absolutely see my husband going like Alexa,
tell me about my baby today and she’srattling off like
your baby should be about this weight and should be
eating this much and all this like he would totally
absolutely use it. | would probably use it as well if
the information is valuable. [Participant 9]

Participants voiced similar concerns about their children’s
safety, asinfants/siblings learn to speak and role model others,
exposure to inappropriate material, and becoming addicted to
technology. Others have suggested a need for parental control
on voice-enabled devices:

I'd rather the kids wait until they're older to use it,
especially unsupervised. | have a baby that’s not even
two right now. And she already yells that, you know,
shesays, Hey, Google play a song. o, it'sjust playing
random songs at her all day. And if I'm in the
bathroom or something, | feel like I’'m not in control
of what she’s doing or listening to. [Participant 4]

Our daughter can say, Mom, Dad, and Alexa.
[Participant 2]
Participant feedback highlighted that voice technology used in
the home setting provided instances to engage multiple users
simultaneously, such asfamily and friends. However, the content
needed to be appropriate for diverse audiences:

I mean, in terms of the content of the episodes you

had us listen to... it would be great for my husband

to hear and I'm fine with my kids hearing that kind

of content. | didn’t think that it was inappropriate at

all. [Participant 5]
One participant reported not using technology to manage her
stress but suggested a case of joint media engagement:

Asfar astechnology, no. My husband will sometimes.
| don’t know what the app is called, but he usesit like
a meditation app sometimeswhen we go to bed. He'll
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playitandit’sjust likebreathing....it'slike breathing
techniques we'll do just to like, relax to go to bed. |
make fun of him about it sometimes, but [laugh] it is
very beneficial. It's just sometimes I’'m like | don’t
like doing this | just want to go to bed. [Participant
2]
Although not as frequent, some have also reported using voice
for group entertainment. In reference to the voice assistant led
trivia
it's pretty much music trivia and they’ |l play a snippet
of a music. Yes, and it's just fun if people are over,
it'slike a pastime kind of little gamethat doesn't, it's
not intimidating people the whole group can play.
[Participant 2]
Yes, we have at friends’ houses before we don’t do it
regularly though ... but we should utilize the game
more often because it was fun. [Participant 3]

Theme 7: Context and Convenience

Context played a major role in how women perceived their
i nteractions with voice technol ogy. Women also discussed how
voice interventions could be weaved into their daily routines:

in like, like a convenient setting like if | could have

it, so one of the things that our Alexa does in the

morning is like a morning news update and they'll

just give us like a 5 or 10 minute update about like,

what's happening in the news something like that

could happen like today in your pregnancy and or

like this might be a topic if you're interested in that

would bereally cool then | could just listento it while

I’m getting ready in the morning. [Participant 4]
Women favored voice interactions, which were convenient. A
number of women reported that they did not regularly use the
voice assistant on their phones (ie, Siri) because of frustration
or alack of understanding. General sentiments suggested that
voice interaction could be challenging:

| mean, it's come a long way compared to what Sri
used to be used to be even wor se, but in terms of what
you can do, or how you ask a question matters a lot.
What exactly you say mattersa lot as to what type of
response you're gonna get. [Participant 9]
Outside of the home setting, no voice use was preferred over
Siri. In the home setting, Alexa-enabled devices were favored
over Siri-enabled smartphones:

| find that Sri doesn't work as well for me, my
husband’'s much better at it. | am much more
comfortable using Alexa. | find that it responds better.

Yeah, well, | mean, like we use that because
everything in our house istied into Alexa ... but like
if I'm somewhere else, like, | won't use Sri on my
phone. [Participant 9]

| do use Alexa at homeand | don’t really use Sri that
much on my phone though. [Participant 4]

However, the value of voice-enabled smartphones increased
when participants needed to be hands-free, particularly in cars.
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Even if a participant reported not using voice routinely on their
phone, they did in the car:

No, | don’t use Siri. I’ ve found that she doesn’t really
understand what | say. So, | don't tend to use it. But
| do have, like, voice recognition in my car that | use
alot. [Participant 5]

Especially thinking about being able to use it in the
car, you know, to be able to get in and ask the app to
you know, play me episodes about, you know hygiene
or whatever. [Participant 6]

Finally, women stated that it would be beneficial to have voice
assistants to help them communicate with their health care
providers and/or receive laboratory results. However, users
wanted to have control over voice technol ogy-communicated
medical information:

I think it's If it becomes convenient, and there are
less hoopsto jump through to be able to communicate
to healthcare providers, then heck yeah, I'll use it.
[Participant 6]

If | had lab results and it came through and Alexa
waslike, Hey —you have new lab results, do you want
to hear them? | would love that...If I'm having a
dinner party, I'd probably say no not right now. You
know what | mean? If there’s people over, | could see
why | would want to defer it. [Participant 3]

Specifically, women indicated that it was more convenient to
listen to the intervention compared with providing feedback,
particularly relevant with regard to user context. One participant
reported the following:

| actually didn't really likeit. | didn’t really want to
like give the vocal feedback when | was out and about,
likeinmy car listening to it or likein an airport... So
if somebody were to give, if this were to be an app,
and someone was trying to give feedback, it could be
definitely a distraction thing if they're driving and
trying to give feedback. [Participant 5]

Discussion

Principal Findings

Maternal child health remainsto be apublic health priority, and
practices to improve outcomes are urgently needed. As an
adjunct to clinical care, digital health interventions have the
potential to broaden opportunities to intervene when patients
may be most receptive to support [40]. The use of voice
technology in digital health is nascent, particularly among
perinatal populations. Thus, the goal of this study is to address
the question, “Can it work?’ [27] and provide evidence to
support or negate the use of voicetechnology in perinatal digital
health interventions. To address the primary research aim and
determine whether voice technology is an appropriate medium
toleveragein perinatal health, feasibility isframed in key focus
areas: (1) acceptability, (2) demand, (3) practicality, and (4)
adaptation [36].
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Acceptability

Acceptability was examined by how the individuals reacted to
the intervention, perceived ease of use, perceived helpfulness,
and intention to try podcast recommendations. At baseline, users
were more familiar with common smartphone features such as
text messaging, calendars, and apps compared with voice
technology. However, no users required additional assistance
beyond onboarding to use the intervention, nor did any users
provide feedback that the voice-based app was difficult to use.
Of the 239 podcasts listened to by participants, sentiment ratings
suggested that the content was favorably received, particularly
on thetopic of breastfeeding. Exit surveysindicated that women
were receptive to using voice technology asapotential platform
to support health. The findings also showed that participants
perceived the advantages/disadvantages of voice technology
depending on the device. On smartphones, voice assistantswere
perceived to have quick response rates, yet users complained
that the technology often did not understand them or provided
unsatisfactory answers. On smart speakers/devices, voice
assistants were perceived as convenient, but unnecessary and
unfavorable because of costs.

Demand

Demand was assessed by documenting intervention activities
and self-reported use of technology. As a percentage, overall
response rates to intervention activities (approximately 61%)
suggest a fair ability/interest in completing the study tasks.
Similar to other research [ 28], the participantsin our study were
technologically capable of reporting interactions with various
technologies before SMILE. However, at baseline, only 1
participant reported using a smartphone to listen to podcasts,
and during exit interviews, less than half of the participants
reported listening to podcasts outside of the intervention. Just
over half of our sample reported using voice assistants (11/19,
57.9%), dightly higher than the Pew survey data that reported
46% of Americans reported using digital voice assistants [41].
Of those with previous voice experience, 72.7% (8/11) had =1
year experience with smartphone voice technology and 60%
(6/10) had =1 year experience with voice-enabled devices in
the home setting. Baseline survey data and exit interviews
aligned, highlighting that hands-free, convenient activitieswere
a strength of voice technology. However, baseline surveys
highlighted case-specific usesfor voice technology (eg, setting
atimer, checking the weather), whereas exit interviewsreveaed
broad uses for voice technology (eg, games, communication to
more than one person, answering questions). Acrossall sources
of data collected, inability for voice technology to recognize
what the user was saying was a primary reason for nonuse.

Practical

Participants did not find the podcasts practical when they were
asked to refer to other podcasts for the background. Similarly,
participants did not find the podcasts practical when content
was not perceived as relevant to them. Participants desired
content that was perceived as sensible, objective, and poised in
amanner that tempered prior knowledge with new information.
These findings support the use of cognitive load theory as an
intervention guide, emphasizing the importance of balancing
processing capacity relative to cognitive load. Regarding the
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practicality of intervention delivery, the voice was highly
sensitive to the user context. Several participants discussed
instances when intervention activities were either facilitated or
constrained (ie, listening/speaking in public vs private). For
instance, intervention delivery was favorably perceived during
multitasking situations when users desired to be hands-free (eg,
driving). Conversely, intervention activities were negatively
perceived when in public settings or when with friends or
colleagues outside of the woman’s immediate perinatal social
support system (ie, friend vs spouse). To build upon these
strengths and limitations, intervention activities should be
available on demand and able to satisfy user needs at the
moment. For example, the podcast duration should be able to
accommodate activities such as driving, both short (10-15
minutes) and long commutes (3-4 hours).

Adaptations

As such, a number of adaptations are recommended for voice
interventionsto best align with user situations. Our data suggest
that voiceintervention activitiesthat deliver persond or sensitive
information or require quick response/feedback may be better
suited for delivery on smartphones. Conversely, voice
intervention activitiesthat are more general may be better suited
for delivery via smart speakers, which may also be an
opportunity to engage other members of the family or social
support. Although participants did not directly discuss using
SMILE with others, many did see an opportunity to engage
spouses and extended family members (eg, other
children/siblings). In joint mediaengagement, morethan 1 user
jointly may engage with atechnology and, consequently, support
prescribed activities[42], whichisapotential strength for voice
technology. Depending on delivery and users, voi ce technol ogy
has the ability to support stealth health promotion, wherein
efforts are perceived as an activity spent with family or friends,
and the target of the intervention (eg, stress management) isa
side effect but not the primary motivator of participation [43,44].

Voice | nteraction and Podcast I ntervention Use

Similar to attrition found among digital health interventions
[45], SMILE data suggest user attrition over time. As a
prototype, SMILE was rapidly designed for this population to
gauge user responses to voice technology in terms of listener
preferencesfor duration, timing, and interaction. The sequence,
number, and duration of SMILE content were fixed. After the
14th podcast, the episode duration was dlightly longer (ie, further
away from 5 minutes, closer to 6-8 minutesin duration). Asthe
intervention was delivered via smartphone, users could see the
title of the podcast and duration, which could biasthemtolisten
or not. User preferencesfor learning may al so have contributed
to attrition. Some women reported personal preferences for
learning (eg, like to see things versus hearing, go at my own
pace), which may have been in contrast to how theintervention
was designed. Given the documented need for perinatal support
and value placed on digital health tools by perinatal women,
particularly those tools that are multifunctional [17,28,30,46],
we believe there is value in pursuing both voice and visua
interventionsin perinatal health. Specifically, our findingsalign
with other research [26,47], suggesting a need to address the
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inefficiencies of voice navigation (eg, pace, duration, ability to
choose from alist of options).

Podcastswere purposefully sel ected based on recommendations
from the literature; therefore, our findings reaffirm previous
literature and the importance of topics such as breastfeeding,
infant dleep, parenting skills, and pregnancy self-care. Similarly,
we aso found that women prefer tailored content, which is
relevant to their needs, practical, unbiased/objective, and
available on demand [17,28]. However, we discovered that the
potential benefit of delivering perinatal health information via
voice isthe ability of women to digest perinatal health content
while multitasking. Thus, the intervention could be woven into
daily life. However, voice interventions are highly sensitive to
context. As such, design and interactivity must be agile in the
user context. For example, a number of women reported
listening to podcasts while driving. Voice interventions must
be careful not to place individuals in harm during use (eg,
distracted driving). Similarly, a number of women
discussed/envisioned listening to podcasts during 3 am feedings.
Thus, postpartum voice interventions, in particular, would
benefit from adaptive volume control, such as Amazon’s Alexa
whisper mode.

Digital tools to support management of daily activities were
common among our sample, specifically calendar use.
Maternal-infant interventions deployed/accessed through
voice-enabled devices in a shared setting (eg, home, car) have
the potential to reach beyond the woman alone, to include socia
support members (eg, spouses, siblings). Perinatal interventions
that aim to engage users may want to leverage such information,
as research has shown that the value of something isincreased
if the activity can serve morethan one need [44,48]. Qualitative
findings from this pilot highlight opportunities to expand
perinatal health promotion efforts beyond individual women to
include spouses/partners using voice technology. Irrefutably,
evidence showsthat pregnant women need the support of caring
family members, friends, and health professional s[49]. Research
and interventions are required to provide partners of pregnant
women with evidence-based information and support whole
families during the perinatal period [50]. Evidence shows that
men who attend antenatal care express concerns about being
excluded and left feeling disappointed [30,51]. Programs that
support new fathers need to help form realistic expectations,
provide information ahead of time, and provide information
about the possible changes in their conjugal relationship and
how to develop related coping strategies. Our findings suggest
that voice interventions are strengthened by individual user
profiles. Voice research also suggests that userstend to explore
lessand choose higher-ranked items, which could be apotential
limitation of individualized voice content unless options are
personalized, yet diverse to expose usersto broad options[26].
In exit interviews, Alexa was the most commonly mentioned
smart speaker. When the study was conducted, Alexa did not
support individual user profiles. However, both Google Assistant
and Alexa now support individua users through voice
recognition technol ogy.
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Privacy and Security

Privacy of voice technology is complex and serves as an
indicator of voice intervention acceptability. The findings
reflected participant concerns over health data privacy and
patient control over information sharing (ie, sharing datawhen
and with whom). However, recent findings from a systematic
review found that few voice assistant research studies reported
privacy or security concerns associated with voice assistants
and no studiesrefer to proprietary challengesthat can arisewhen
using commercial devices[25]. Therefore, we strongly advocate
for transparent research and reporting when using voice, raising
standards accountable to the scientific community and the
participants they serve. Such methods may includelay language
to explain what data are being captured, how data are shared
and their intended use, potential for security breaches, and
optionsfor participantsto participate fully or partialy (eg, delete
partial transcripts).

Although some women were enthusiastic about using voice to
receive and share medical data with their health care provider,
at this time, there is not enough evidence to support the safe
and effective use of voice between patients and providers.
Reliance on conversational assistants  for
actionable medical information represents asafety risk  for
patients, and in someinstances, may pose harm[52,53]. Further
research is necessary to forge confidence in voice technology
and explore methods to mitigate safety risks. Developers and
health technology experts should explore opportunities to
broaden voice technology use; however, transparency
about partnerships and data use is ethically prudent as device
capabilities expand [52,54].

Contributionsto the Literature and I mplications for
Future Research

Findings from this feasibility study suggest a role for voice
technology in maternal-infant health efforts; however, the size
of the role has yet to be determined. A systematic review of
voice assistant technology used in behavioral health research
found that, from alimited number of studies, voiceinterventions
were in the early stages of development with limited efficacy
testing [24]. With the proliferation of voice-activated devices
(eg, Apple Siri, Google Assistant, Amazon Alexa), there is
substantial opportunity for empirically supported voice-enabled
health solutions. Owing to dramatic improvements in voice
recognition accuracy and intelligent conversational agents, voice
assistant technology allows for true hands-free operation and
conversation, increasing flexibility and efficiency.

Our findings further demonstrate the feasibility of capturing
datafrom perinatal populationsthrough voice. Voicetechnology
is a novel strategy to collect data and interact with perinatal
populations beyond the clinic. The benefit of using voiceisthat
speaking/talking is naturalistic across diverse popul ations. Voice
technology may help to reduce barriers associated with literacy
(eg, spelling errors, mistyped words), support formative
assessments, and engage social support beyond just the patient.
In our future efforts, we plan to explore whether voice-captured
data differ from other just-in-time data collection strategies (ie,
do participants ramble or provide longer voice responses; how
do voice data capture differ/align with text message data
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capture). Although improving, challengesto voiceinclude errors
intranscription (eg, tone, rates of speech), understanding various
accents and medical terminology (eg, mispronunciation or
misuse), and deducing user intent from context, that is, intent
schemas to facilitate custom interactions with users [55].
Research in this area is critical to avoid user frustration and
potential abandonment if the system does not understand or
does not reflect user intent (ie, does not respond appropriately).

We believe that the proposed project is a vital first step
necessary to elucidate how digital health, particularly voice
activation, may beleveraged to promote positive perinatal health
behaviors and reduce maternal/infant morbidity and mortality
rates. This formative evaluation provides evidence to suggest
that a perinatal educational support program using voice
technology is acceptable among a group of pregnant women
and has the potential to engage spousal and familial support.
The findings will be iteratively combined with our team’s
current effortsto partner with key stakeholders (ie, low-income
families, community health workers, health care professionals)
in the development of a perinatal digital health platform with
voice-enabled capabilities. Future efforts focused on voice
should explore the feasibility, usability, and effects of voice
interventions delivered through different voice-enabled devices
(eg, smartphones vs smart speakers).

Limitations

SMILE represents the pilot work necessary to guide voice
technology intervention use among perinatal populations. As
such, the study was limited by a small, predominantly White,
and married (2-parent) convenience sample and short study
length. Similar to other digital health research in this population,
moving forward, it will be necessary to engage women from
socioeconomically disadvantaged backgrounds and rural
locations to determine if intervention needs differ from this
sample[17,54]. Detailed assessments of sociodemographic data
and gauges of health and technology literacy were not captured
in this study. In future research, lessons learned from this pilot
will be used to conduct longer studies across diverse
populations, to also include assessments of health literacy and
technology proficiency. Despite efforts to reach postpartum
women, our study only included pregnant women. Evidence
suggests that reaching postpartum women is challenging;
however, web-based recruitment strategies have been shown to
increase interest/screening of postpartum women in health
promotion research [56]. Other strategies worth exploring
include recruiting women, infants, and children, health care
providers, and mother-baby groups[57,58]. Another limitation
wasthe basic functionality of the tested technology (voice-only
interactions via mobile phones without multimodal and/or
tailored content). However, the study and intervention were
conducted to address the feasibility of using voice in perinatal
populations and to provide a jumping off point for future
research. As such, the effects of the app on perinatal health
education and health outcomes were not measured.

Conclusions

This study is one of the first attempts to develop and evaluate
the feasibility of a voice technology app to promote positive
self-management skills during the perinatal period using
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evidence-based podcasts. Our findings suggest that how
pregnant women use digital health interventions differ not only
between visual and voice but also between the type of device
used. In addition, we collected feedback through voice
interactions. The findings support further development and
usability testing of voicetechnology to promote maternal-infant

Militello et al

health outcomes. Given trajectory and market growth, the
necessity for hands-free interaction with interactive voice
deviceswill beagrowingindustry acrossall customer segments.
The development of empirically supported interactive voice
solutions should be a priority to address thisinevitable need.
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Abstract

Background: Physical activity has a strong positive impact on both physical and mental health, and public health interventions
often encourage walking as a means to promote physical activity. Social connectivity, such as that among spouses, families,
friends, and colleagues, highly influences physical activity. Although technology-based interventions have some influence on
human behavior, they have not been fully implemented and evaluated for their influence on walking through social connectivity.

Objective:  We aimed to pilot-test the organization of neighborhood walking clubs and use of a mobile app (Runkeeper) to
encourage social connectedness and neighborhood cohesion, as well asto increase physical activity.

M ethods: We used a convenience sampling method to recruit 46 adults from an urban location in Greater Boston, Massachusetts.
We assigned participants to teams based on their geographic location and neighborhood and required them to use the app
(Runkeeper). Participants completed 2 self-administered web-based surveys before and after the intervention period. The surveys
included standard measures to evaluate physical activity, social connectedness, perceived socia support, and neighborhood
cohesion (Buckner Neighborhood Cohesion Scale) before and after the intervention. Following the intervention, we randomly
selected 14 participantsto parti cipate in postintervention, in-depth phoneinterviewsto gain an understanding of their experiences.

Results:  This study was approved by the institutional review board in June 2018 and funded in January 2018. Recruitment
started in May 2019 and lasted for 2 months. Data were collected from July 2019 to January 2020. In this study, Runkeeper was
of limited feasibility as an app for measuring physical activity or promoting social connectedness. Data from the app recorded
sparse and uneven walking behaviors among the participants. Qualitative interviews revealed that users experienced difficulties
in using the settings and features of the app. In the questionnaire, there was no change between pre-post assessments in walking
minutes (b=-.79; 95% CI -4.0 to 2.4; P=.63) or miles (b=-.07; 95% CI —0.15 to 0.01; P=.09). We observed a pre-post increase
in social connectedness and a decrease in neighborhood cohesion. Both quantitative and qualitative results indicated that the
psychosocia aspects of walking motivated the participants and hel ped them relieve stress. Interview results showed that participants
felt agreater virtual connection in their assigned groups and enhanced connections with friends and family members.

Conclusions: Our study found that Runkeeper created a virtual connection among walking group members and its data sharing
and ranking motivated walking. Participants felt that walking improved their mental health, helped to relieve stress, and made
them fedl more connected with friends or family members. In future studies, it will beimportant to use an app that integrateswith
awearable physical activity device. Thereisalso aneed to develop and test intervention components that might be more effective
in fostering neighborhood cohesion.
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Introduction

Physical Activity

Physical activity (PA) has been found to be significantly
associated with not only physical heath and chronic disease
risk reduction [1] but also with psychological heath and
well-being [2,3]. The World Health Organization calls for
interventions to promote PA as a means of |owering the global
burden of chronic disease, with group walking thought to
potentialy increase the motivation to engage in PA [4,5].
Despite the known health benefits of PA, just over half of the
adultsin United States (51%) meet the 2008 federal guidelines
for PA [6]. Many practitioners have focused on walking as a
form of PA that is inexpensive, accessible, and well accepted
among adults [7-9]. Walking is the most common form of PA
inthe United States[4]. It hasalow risk of injury [10], making
it safe for al age groups and feasible even in the presence of
other hedlth concerns or logistica barriers to exercise.
Interventions to increase moderately intense walking among
Americans could help meet the PA guidelines [11].

In general, walking has multiple positive effects on health and
well-being. It improves physical health by improving blood
pressure control [12-14], weight loss [12,15], and prevention
of obesity and cardiovascular diseases [16-18]. Research has
shown that walking can affect other dimensions of well-being,
such as reducing depression [19], lowering physiological stress
[20], and stabilizing cognitive functioning for those at risk of
dementia [21]. Sedentary people can benefit from modest
increases in walking, especidly for otherwise healthy,
middle-aged or older adults.

Group Walking

There is some evidence that walking in groups influences the
motivation to walk. Ball et a [22] found that the likelihood of
anindividual walking for physical exerciseincreaseswhen they
are doing so with another person. People also prefer and enjoy
walking with others more than walking alone [8]. The benefits
of PA are realized through group walking. Meta-analyses of
walking group interventions showed statistically significant
improvements in blood pressure, resting heart rate, and body
massindex, among other measures [12,23]. Most of the studies
report on the physical benefits of walking in groups [23], with
some research measuring emotional well-being. These generally
show a reduction in depression scores [12,24], athough one
recent study found that individual walking is more effective at
reducing depression [25]. Marselle et al [11] found that walking
in groups contributed more to personal emotional and mental
well-being than walking individually.

Walking clubs can potentially improve social connectivity [26].
Chen and Pu [ 26] reported that walking in teams promotes social
connections with friends. Several recent studies aso found
positive effects for participating in walking clubs, including
among specific populationsincluding postpartum women [27],
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adults with diabetes, and older adults [28-30]. A number of
researchers have reported that the social dimensionsof awalking
group contribute to people’s interest in the initialization of
walking, maintaining participation, and increasing walking
behavior [31,32]. Others raise concern that walking clubs may
disproportionately serve traditionally advantaged
subpopulations, athough walking clubs in the United States
may be relatively more inclusive than other countries [33].

Although walking programs have the potential to improve social
well-being, defined as a sense of belonging and interdependence
with others [34], the impact of group walking on social
well-being is understudied relative to the larger literature on
physical well-being. Qualitative research suggests that group
walks have a positive effect on social well-being [35,36]. In
their meta-analysis, Meads and Exley [23] report that walking
in groups tended to increase quality of life measures and may
increase social connectedness, but the evidence for this was
uncertain [23]. Thus, athough the literature supports the
conclusion that walking clubs offer a nhumber of individual
health and psychological benefits, the social benefits are less
well established.

Recent technol ogical interventions have been shown to increase
social connectivity and PA. However, few studies have explored
the use of technology to facilitate neighborhood walking clubs
as a PA intervention. Walsh et al [37] conducted a study to
analyze the effect of mobile phone app intervention on
increasing daily walking steps among youth. Their study pointed
out that PA could be enhanced through specific settings in
mobile phone apps, such as self-monitoring of walking steps
and setting of personal walking goals. Chen and Pu [26] used
amobile app called Healthy Together, which enabled users to
participate in physical activitiestogether by sending each other
messages and earning badges. Their research goal isto compare
different social incentivesin mobilefitness apps and to provide
new angles of design implicationsfor mobilefitnessapps. They
found that building users’ performance with their team members
promotes not only individuals PA levels but also socid
connectionswith friends. They recommended that an app design
for physical activities should consider adopting social interaction
as the key motive for user involvement [26]. Some recent
innovative el ectronics such as FitBit and Jawbone are wearable
PA tracking technology, which enable users to connect their
data of physical activities to their phone or app automatically
[38]. Comparison to others could be perceived as motivating if
people looked to those with greater PA success as positive role
models, which isan upward comparison [38]. Women who had
a strong interest in upward comparisons aso presented
significant increasesin PA [39].

However, most of the above studies mainly focused on the
benefit and motivation of walking at the personal level, instead
of focusing on whether the walking clubsimpact neighborhood
social cohesion.
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This study aims to examine the potential impact of walking
clubs on neighborhood social cohesion. The goa of this study
isto gather preliminary information on technol ogically enhanced
walking clubs to encourage socia connectedness and
neighborhood cohesion and to increase PA to help guide future
studies that will advance public health not only at the personal
level but also at the community level.

Methods

In this mixed methods pilot study, we used a pre-post evaluation
design to assess the potential impact of the intervention
Runkeeper on walking distance and duration, belongingness,
neighborhood cohesion, motivation for PA, and self-reported
PA. Qualitative methods were used to contextualize quantitative
results. This study was approved by the institutional review
board in June 2018 and was funded in January 2018.
Recruitment started in May 2019 and lasted for 2 months. Data
collection started in July 2019 and ended in January 2020.

Sample and Setting

Theinclusion criteriawereliving in an urban location in Greater
Boston, Massachusetts, aged 18 years or older and ability to
speak and read English. We used geographic information
systemsand censustrack-level demographic and socioeconomic
data to identify neighborhoods for the walking clubs, with the
aim of reaching adiverse set of participants acrossincome, race,
ethnicity, and age. The final locations were determined based
on the number of potentialy eligible participants and their
proximity to Tufts University.

The procedure involves 4 main steps. First, participants were
recruited and administered a mandatory baseline survey
(May-June 2019); the second step was to monitor participants
walking data coming from the app for 3 months (July-October
2019); the third step was conducting a mandatory exit survey
to gain participant feedback (October 2019); and the last step
was interviewing participants in terms of the data reflection
(January 2020). The baseline survey and exit survey took
participants 30 min to complete, and the questionsin the baseline
survey were identical to all questions in the exit survey, and
they were both 9-page surveys and each page had 4
guestionnaire items.

Participants were recruited through Facebook advertisements
and door-to-door invitations in the neighborhoods of interest.
Recruitment took 1.5 months, which involved recruiting
participants and administering a baseline survey (May 21 to
June 30, 2019). When potential participants responded to our
Facebook advertisement, we would confirm their home
addresses first to see whether they werein our desired location
before sending them informed consent agreement. If they agreed
in person (during door-to-door recruitment), they signed ahard
copy of theinformed consent agreement and provided an email
address for further contact. No persona information was
collected. Upon study entry, each participant was given aunique
study identification number, which was only for data
organization, management, and analysis. This identification
number was associated with all datarecords from both surveys
and apps. Participants’ names or other identifying information

https://formative.jmir.org/2021/3/e22571

Hollander et al

was kept separate from this identification number. The survey
was hosted and al online data were stored on a secure server,
and the hard copy of the consent form was stored in a locked
office.

After recruitment, our researchers were in charge of inviting
participants to take both baseline and exit surveys by sending
emails. We used an open survey approach where the survey
links sent to participants were the same, and the technical
functionality of the electronic questionnaire was tested before
fielding the survey via Qualtrics. Participants were able to
change their answers through a back button, which displays a
summary of the responses. The survey never displayed asecond
time once the participants had completed it. In addition, only
completed surveys were analyzed, and the corresponding
participants were alowed to continue accepting the walking
club intervention.

During the baseline survey, al eligible participants received
the walking club intervention. We purposefully divided them
into 3 groups, of which the geographic radius of each group
was within a walkable distance (10-min walking time). Each
group had an average of 15 participants. Each group was asked
for avolunteer to serve asacaptain. The captain wasresponsible
for serving as a liaison withthe Tuftsresearch team and
organizing several walks per month for the group. Recent
research has proved that the frequency of communication across
teamsis significantly associated with maintaining walking steps
[40]. A participant volunteered to be captain in two of the
groups, and the study coordinator served as the captain in the
third group. In addition, participants received a US $100 gift
card for completing both pre- and postsurveys and for 3-month
monitoring of walking, as tracked by Runkeeper. Those who
participated in phoneinterviewsfollowing theintervention were
provided with an additional US $50 gift card.

Walking clubs were facilitated using Runkeeper, a free mobile
fitness app that allows users to keep track of distance traveled,
calories burned, and time spent engaging in physical activities.
The app separates statistics by week, month, and year so that
people are able to track their short- and long-term progression.
In addition, Runkeeper has social features that set it apart from
other fitness trackers. It is possible to create groups within the
app in which the members can interact. Users can scroll through
afeed and leaderboard that details their group mates' PA, and
they can like, post, and comment. A feature of the app isthat it
is necessary to manually start and stop exercise occasions for
the app to log them. Participants were required to log walks on
Runkeeper at least twice per month (6 times in total) to be
considered adherent to the intervention.

Quantitative Data Collection

Runkeeper uses GPS technology to record walking distance in
miles (not steps). Participants manually started and stopped the
app for each PA occasion by selecting a start function on the
app to track walking time data. The research team had access
to app data on the aggregate minutes and miles walked per
participant for each of the 12 intervention weeks. Data were
analyzed using amixed effects regression model with participant
ID as the random effect. The survey data were analyzed using
paired sample one-tailed t tests. Stata version 15 was used for

JMIR Form Res 2021 | vol. 5 | iss. 3 |e22571 | p.22
(page number not for citation purposes)


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

JMIR FORMATIVE RESEARCH

all analyses. We a'so had data from the app on the number of
walks that occurred each week. These data were used to help
classify participants as adherent or not, defined as at least two
walks per month. Sensitivity analyses were conducted using
data from adherent participants.

Before and after the 3-month intervention period, all participants
received a web-based mandatory survey (Qualtrics).
Self-reported PA was measured using the International Physical
Activity Questionnaire (IPAQ), long form, which provides an
estimate of walking, moderate-intensity, and vigorous-intensity
activity within each of the following domains: work,
transportation, domestic choresand gardening (yard), and leisure
time [41]. Metabolic equivalent (MET) minutes per week were
compiled according to the IPAQ’'s Guidelines for Data
Processing and Analysis [42].

The pre-post survey included questions about motivation for
PA using the Physical Activity and Leisure Motivation Scale
[43]. Its 8 subscales are (1) competition or ego, (2) appearance,
(3) other’'s expectations, (4) affiliation, (5) physical condition,
(6) psychological condition, (7) mastery, and (8) enjoyment.
Each subscale has 4 items, measured on a 5-point Likert scale
ranging from 1 (strongly disagree) to 5 (strongly agree). Higher
scores reflected higher motivation levels.

Social factorswere also included in the pre-post survey. Social
connectedness was measured using the General Belongingness
Scale [44]. This scale has 2 domains, each with 6 items:
acceptance or inclusion and rejection or exclusion. Therejection
or exclusion subscale is reverse-coded so that higher scores
reflect greater levels of perceived acceptance or social
connectedness. Neighborhood cohesion was measured using
the Buckner Neighborhood Cohesion Scale[45]. Thisvalidated
scale has 18 items that measure 3 constructs: attraction to
neighborhood, neighboring, and psychological sense of
community [46,47]. Attraction to neighborhood measures
resident’s degree of willingness to remain in the neighborhood,
neighboring is the perceived degree of interaction between
residents in the neighborhood, and psychological sense of
community generally refersto the subjective sense of community
that residents felt within the neighborhood [45].

We ran tests of significance to ensure internal validity of the
data collected from both surveys and apps. First, we ran
descriptive statistics and al variables of interest. Then, we ran
theinferential statistics (regression) to explore the cause of the
relationship between the independent and dependent variables.

Qualitative Data Collection

We used postintervention qualitative interviews to help assess
engagement with the intervention, usability of the app, and
contextualize the quantitative results. On the basis of the
3-months monitoring and final data collected from the
Runkeeper and surveys, we randomly chose 14 participants to
conduct a phone call interview. The interviewees included 2
captains, 2 active (met adherence criteria) and 2 inactive (did
not meet adherence criteria) participants in each group. The
interviews were conducted in January 2020 and averaged 25
min in length. All participants were asked to conduct a phone
interview with our research assistants through the
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FreeConferenceCall app [48]. The audio content of each
interview was recorded with the permission of the interviewees.

Our recorded audio files of the interviews were transcribed
verbatim using GoTranscript [49]. The datawere analyzed using
qualitative content analysis [50,51]. The initial codebook was
mainly based on the questioning route and was refined based
on team discussion. The final themes were built based on the
patterns and frequencies found in the data, and all final codes
were established at 90% agreement. NVivo (version 12, QSR
International) was used to assist in the process of coding and
analysis.

Results

Final Sampling

In total, we recruited 46 participants: 34 from the Facebook
advertisement, 5 from door-to-door recruitment, and 7 from
friends recommendations. A total of 7 wereidentified asmales
and 39 asfemales (Multimedia Appendix 1). The participation
rate of the baseline survey was 100% (43/43), and the
completion rate of the exit survey was 100% (43/43).

PA

On the basis of the data collection from the app, the results
indicated no increase in either minutes (b=-.79; 95% Cl -4.0
to 2.4; P=.63) or miles (b=-.07; 95% Cl —-0.15 to 0.01; P=.09)
walked over the intervention weeks. According to the IPAQ,
there was a significant decrease in moderate MET minutes per
week from pre- to postintervention; no other intensity categories
were significant (Multimedia Appendix 2). In the sensitivity
analysis, pre-post total and walking MET minutes per week
were positive but remained nonsignificant. The pre-post change
in psychological condition as a form of motivation (engaging
in PA to relax and cope with stress) was positive and significant
(Multimedia Appendix 2). There were no significant changes
in any of the other types of motivation. Changes in physical
condition and affiliation (doing it with others) motivations
changed direction in the sensitivity analysis and remained
nonsignificant.

Qualitative Analysis

Themesfrom theinterviews provide further insight into walking
and motivation (Multimedia Appendix 3). Although not reflected
in the survey data, one theme suggests that participants were
motivated by the competitive aspect of the walk ranking on the
app. Participants aso reported that being organized in groups
to walk enhanced feelings of accountability, competitiveness,
and peer pressure.

| felt a little positive peer pressure.

| feel like when | had to be accounted for it, | did
more, but when | wasn't being accounted for it, | did
less.

A theme from the interviews supports and provides context for
the change in psychological condition as aform of motivation.
Many considered walking to be the best way of releasing stress,
especialy after their daily work.
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Anytime I've had maybe an argument with someone

or just had a stressful day, like going for a walk does

help.
In addition, many participants described walking as meditative
and described inner peace as the most meaningful benefit of
walking.

It was nice becauseit's very peaceful . Walking, to me,
is almost meditative. You get to be in the moment. |
guess you can be mindful.

Themes from the interviews further suggest that participants
were avid walkers but not avid app users. Many said that they
walked more frequently than suggested by the app and often
forgot to manually start it.

| probably used the app 25% of the time while
walking.
This was a particularly strong theme among participants who
did not meet the adherence criteria

| would forget about [using] it, that would be the
honest answer...Then | would realize, what I'm
sending you guysis probably just a small percentage
of what | actually do because the app didn’t catch my
walk accurately.

Although many participants appreciated the tracking features
of the app, most were frustrated by the manual operations of it.

| would forget to turn it on or turn it on midway or
turn it off for one part and then | would stop walking
and then forget to turn it back on.

Some said they preferred wearable PA monitors that did not
require this. Themes related to the functions and operation of
the app were similar between the adherent and nonadherent
groups. However, nonadherent participants described more
barriersto PA, such as work and family issues.

| would say that | tried to walk every week, or at least
every two weeks...| am just too busy sometimes with
the two kids to fit in that, to fit in a walk. | guess it
would be more of a time thing more than a not
wanting to.

General belongingness increased significantly from pre- to
postintervention, whereas neighborhood cohesion decreased
(Multimedia Appendix 2). The total scores and all subscores
were significant for both measures. There were no changes in
direction or significance based on the sensitivity analysis.

In theinterviews, atheme from both adherent and nonadherent
participants was that they enjoyed walking by themselves.
Nonadherent participants did not mention walking with others.
Adherent participants said that they preferred to walk with
friends or family membersif they needed compani onship.

I would walk with my mom.

| walked with that one friend every time.
When they walked with others, it was described as an
opportunity to enhance these established relationships.

It was nice because our girlscould catch up onwhat’s
going on with our lives...I think it made us more
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connected because usually when we get together, we
go out once a week, but this time, we were getting
together two, three times a week...

Regarding neighborhood cohesion, participants mostly expressed
that walking enhanced their appreciation for the physical and
natural features of their neighborhood.

I like looking at people's houses, backyards or front
yardsand thingslikethat. So, | do feel a greater sense
of belonging to my neighborhood or connection to
my neighborhood.

Some participants also felt more virtually connected with their
neighbors because of the chat platform on the app.

| feel a little bit more connected to the neighborhood
because the people that were in my group that we
spoke during tech-wise lived around you.

These participants also reveal ed alack of belongingnessto their
physically existing community.

| also feel like | might be in a little bit of a different
mindset since I'm a college student and don’t really
view [city] as my home, home. Whereas some of the
people in the study, this is their full-time residence
and they know their neighbors and things like that.

Discussion

In this study, we deepened the insight into the social and health
benefits derived from participating in a neighborhood walking
club facilitated by atechnical intervention.

According to the questionnaire, there was no change between
the pre-post assessmentsin walking minutes or miles. However,
both quantitative and qualitative results indicated that the
psychosocial aspects of walking motivated them and helped
relieve stress. Theinterview results showed that they considered
the most meaningful benefit of walking outside to be that it
allowed themto relieve daily stressand find some form of inner
peace. Their feedback is consistent with recent research that
outdoor walking isaway of restoring mood and rel easing stress
[52,53].

Walking Patterns and Technology

Neither app data nor self-report (IPAQ) indicated an increase
in PA. However, based on interviews, the need to manually start
and stop the app resulted in inaccurate logging of activity time.
Thisfinding is aigned with suggestions raised in other studies
that an app is best designed to integrate with wearable PA
tracking devices [26,38]. In addition, interviewees described
themselves as avid walkers, suggesting a ceiling effect that
would make it difficult for the intervention to further increase
walking behavior. Preintervention MET minutes of activity
indicated a highly active cohort. Even nonadherence likely
refers to nonuse of the app rather than inactivity, based on the
qualitative results.

Social Connectedness and Technology

Research suggests that with respect to external interventions
that try to modify human habits, people are generally interested
in changing their behavior in a particular environment only if
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they find that their energy and time are not wasted and that there
are more benefits or motivations generated. In our sensitivity
analysis, the motivation of the competition and ego did not
change, but our qualitative results showed how their motivation
for competition played arole in their participation in walking.
Interviewees' motivation to increase walking was stimulated
by the sharing of ranking datain their corresponding group on
the app, which generated feelings of competitiveness. This is
consistent with the findings of Chen and Pu [26] that linking
users performance with their teammates promotes PA. The
feature of ranking in the app providesasolution in dealing with
the absence of effective tool sin motivating membersin walking
clubs[54].

Interviewees' reflections on walking data sharing and ranking
are consistent with the literature that sharing PA data and
ranking among groups in apps stimulates social comparison
[55-57]. In addition, according to the findings of Arigo et al
[39], women's strong interest in upward comparison motivates
their physical activities. Our interviewees were all female, and
some of them who had afeeling of competition were from our
active app users. Comparing individual ranking datain agroup
increasesindividuals likelihood of PA, which provides another
possibility of PA motivation: that social support comes from
not only those they are familiar with [58] but also from social
cohesion through community connections [59].

In our quantitative analysi s, neighborhood cohesion significantly
decreased from the beginning of the study to the end, whereas
general belongingnessincreased. On the basis of the qualitative
analysis, our interviewees did not have a strong feeling of
connectednessto their physical communities, although they felt
a greater virtual connection in their assigned groups. The
qualitative results provide an explanation for these results.
Although our entire walking club was built at a geographic
community around Tufts University, group members relied on
the virtual connection generated from the chat feature on
Runkeeper rather than meeting in person for walks. This is
consistent with the argument raised by Gusfield [60] that
community can also be defined by human relationship rather
than geographic boundaries. The feeling of virtual connection
inour study should be noted as anew sense of community, which
is related to the findings from McMillan and Chavis [61] that
a sense of community would be shaped by feelings of
membership and shared emotional connection. In addition, the
walking incentive generated by the ranking competition is
consistent with the argument raised by Wood et a [62] that
walking for purpose was associated with a sense of community.
The walking clubs built in our study and the mechanism of
ranking in the app may create a feeling of membership and
shared competitive connection for our participants, which might
also result in the sense of online community coming up.
However, as members know that their online community was
also al residents of the same geographic communities, it is not
possible to know if the sense of online community would have
developed without the underlying knowledge of shared

geography.
Intervieweesindicated that they felt aphysical connection with

their neighborhood, which would not be particularly well
captured by the Neighborhood Cohesion Scale. None of our
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interviewees indicated feeling physically closer to their fellow
club members who were strangers to them before the study.
Rather, they did feel close ties with friends or family members
in real life after this study, even though their friends or family
members did not participate. In our sensitivity analysis, the
motivation of the affiliation (ie, walking with others) motivations
changed direction. This reflects that participants tend to stay
with their familiar connections, which validates the research
conducted by Chen and Pu [26], who recruited people and their
friends together to increase participants motivation for
involvement. Chen and Pu [26] pointed out that technical
interventions for physical activities should consider adopting
social interaction. On the basis of our interviewees experience,
socia interaction in PA should be built upon established
relationships rather than the interactions of strangers, a point
that has been overlooked in previous literature.

Limitations

Given that the number of participants was limited in this pilot
study, our findings cannot be generalized, and selection bias
cannot be ruled out. Although our chosen mobile app has fully
accessible open data, it had complicated settings and no
auto-tracking, which led to inaccurate data. In addition, the
intervention period lasted for 3 months during summer, and 3
months may not be long enough to observe ameasurable impact
on behavior. However, the fact that the intervention took place
in summer may overestimate walking behavior, as people are
more active in the summer. The long-term effects of
community-level cohesion and participants' various walking
patterns and motivations throughout the year could not be
tracked in this study.

Conclusions

This pilot study aims to gather preliminary information on
technology-based interventions for walking to promote social
connectedness and neighborhood cohesion and to increase PA.

According to participants' feedback, walking benefits were not
exclusive to physical health, as mental health and inner peace
were addressed as well. Given that not only our study but also
other scholars have observed that walking has an impact on
mental health improvement, the effective promotion of walking
clubs should be related to the latest topics in mental health and
stress release. The number of participants recruited from
Facebook was much larger than that from on-site recruitment,
which indicatesthat traditional recruitment was not as effective
as the internet-based method. The mechanism of recruitment
conducted by Chen and Pu [26], asking participantsto invite at
least one person to join them, had some successin this study.

By adopting theintervention of amobile app, the sense of online
community appeared in our findings; it appeared that place-based
connections that might enhance neighborhood cohesion were
not formed. Thefeeling of competitiveness derived from online
data sharing was found in our study as a new incentive for
walking. However, it was not the direct motivation for social
connections among group members. The mobile app created a
virtual connection among walking group members, and its data
sharing and ranking generated new motivations for individual
walking. However, it was difficult to build social connections
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effectively in walking clubs. On the basis of our qualitative
analysis, the ties between participants and their friends were
enhanced because they walked together, but they did not develop
connections with other participants who were strangersto them
before the study.

Technology-based interventions should be tailored to the
majority’s needs. Participantsin our study expressed their need
to use wearabl e auto-tracking fitness app or el ectronic and push
notifications. The mobile app should be provided with
communication timeliness and user convenience, which would
increase the chance of changing human behavior of walking
and socia contact regarding technology-based interventions.
Ogilvie et al [63] concluded that people would be able to walk
moreif interventionswere targeted at their needs or motivations.

In summary, the technology-based intervention for walking
effectively boostsindividual-level well-being by creating virtual
connections and feelings of competitiveness. Most participants
discovered that walking helped to improve their mental health,
release stress, and promote bonds with their friends or family

Hollander et al

members. However, different strategies are likely needed to
promote community-level cohesion. One such mechanism might
be asking participants to involve acquaintances in the
technology-based intervention to help bridge the gap between
virtual and physical connections.

The lessons learned from this study suggest areas for future
research. To achieve the goal of neighborhood cohesion, it may
be necessary to redesign the intervention or to build features
that are more closely tied to the physical environment. There
isclearly aneed to try different appsto achieve our goals, most
likely those that are compatible with awearabl e fitness device.
Future studies may focus on the user experience of wearing
fitness devices, from which we can examine how social
perceptions are derived from a technological intervention as
well asany difference between those perceptionsin the physical
and virtua worlds. Our future research will also aim to
investigate in-depth interactions between walking behavior and
the corresponding mobile app or devices to discover or modify
the interventions that best meet the needs of walking group
participants.
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Abstract

Background: The web-based EatWellQ8 food frequency questionnaire (FFQ) was developed as a dietary assessment tool for
healthy adultsin Kuwait. Validation against reliable instruments and assessment of its reproducibility are required to ensure the
accuracy of the EatWellQ8 FFQ in computing nutrient intake.

Objective: This study aims to assess the reproducibility and relative validity of the EatWellQ8 146-item FFQ, which included
images of food portion sizes based on The Composition of Foods by M cCance and Widdowson and food composition tables from
Kuwait and the Kingdom of Bahrain, against a paper-based FFQ (PFFQ) and a 4-day weighed food record (WFR).

Methods: Reproducibility of the EatWellQ8 FFQ was assessed using a test-retest methodology. Participants were required to
completethe FFQ at 2 time points, 4 weeks apart. To assesstherelative validity of the EatWellQ8 FFQ, asubset of the participants
were asked to complete a PFFQ or a4-day WFR 1 week after the administration of the EatWellQ8 FFQ. The level of agreement
between nutrient and food group intakes was estimated by repeated Eat\WellQ8 FFQ administration. The EatWellQ8 FFQ, PFFQ,
and 4-day WFR were also evaluated using the Bland-Altman methodology and classified into quartiles of daily intake. Crude
unadjusted correlation coefficients were also cal culated for nutrients and food groups.

Results: A total of 99 Kuwaiti participants (64/99, 65% female and 35/99, 35% male) completed the study—>53 participated in
thereproducibility study and the 4-day WFR validity study (mean age 37.1 years, SD 9.9) and 46 participated in the PFFQ validity
study (mean age 36.2 years, SD 8.3). Crude unadjusted correlationsfor repeated EatWell Q8 FFQs ranged from 0.37 t0 0.93 (mean
r=0.67, SD 0.14; 95% CI 0.11-0.95) for nutrients and food groups (P=.01). Mean cross-classification into exact agreement plus
adjacent was 88% for nutrient intakes and 86% for food groups, and Bland-Altman plots showed good agreement for energy-adjusted
macronutrient intakes. The association between the EatWel Q8 FFQ and PFFQ varied, with crude unadjusted correl ations ranging
from 0.42 to 0.73 (mean r=0.46, SD 0.12; 95% CI -0.02 to 0.84; P=.046). Mean cross-classification into exact agreement plus
adjacent was 84% for nutrient intake and 74% for food groups. Bland-Altman plots showed moderate agreement for both energy
and energy-controlled nutrient intakes. Crude unadjusted correlations for the EatWellQ8 FFQ and the 4-day WFR ranged from
0.40 to 0.88 (mean r=0.58, SD 0.13; 95% CI 0.01-0.58; P=.01). Mean cross-classification into exact agreement plus adjacent
was 85% for nutrient intake and 83% for food groups. Bland-Altman plots showed moderate agreement for energy-adjusted
macronutrient intakes.

Conclusions: The results indicate that the web-based EatWellQ8 FFQ is reproducible for assessing nutrient and food group
intake and has moderate agreement compared with a PFFQ and a 4-day WFR for measuring energy and nutrient intakes.

https://formative.jmir.org/2021/3/e13591 JMIR Form Res 2021 | vol. 5 | iss. 3 [€13591 | p.30
(page number not for citation purposes)


mailto:j.a.lovegrove@reading.ac.uk
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH

(IMIR Form Res 2021;5(3):€13591) doi:10.2196/13591

Alawadhi et &

KEYWORDS

web-based; Kuwait; weighed food record; app; food frequency questionnaire; validation; dietary assessment

Introduction

Methods

Background

According to the World Health Organization, noncommunicable
diseases (NCDs) remain to be the main cause of global
premature mortality [1]. Dietsrich in energy and saturated fat
and low in fruits and vegetables have been associated with the
development of NCDs [2,3]. Inaccurate dietary assessment
methods may be a serious obstacle in understanding the impact
of dietary factors on disease [4]. Severa dietary assessment
methods are available, including the food frequency
guestionnaire (FFQ), diet history, weighed food record (WFR),
and 24-hour dietary recall [5]. FFQsrequire respondentsto state
the frequency of intake of a predefined list of foods over a
specified period and are one of the most commonly used tools
to assess the relationship between diet, health, and disease [6].

With the widespread availability of the internet, there has been
agrowing interest in using the web to assess dietary intake and
deliver health-related messages. Traditional dietary assessment
methods have been customized for internet use in research as
they allow for the direct storage of dataand automatic generation
of nutrition outputs [7,8]. In addition, web-based dietary
assessment methods may be more cost-effective and can include
photographs of food portion sizes, increasing the ease of use
for respondents, and can be designed to be user-friendly and
tailored toward a specific target group [9,10].

This study is part of the EatWellQ8 study, which aims to
investigate whether web-based personalized nutrition (PN; based
on dietary intake and anthropometrics) is as effective as
face-to-face communication of PN in Kuwait. Kuwait currently
has the highest adult obesity levelsin the Gulf region [11]. The
latest findings indicate that around 78% of adult men and 82%
of women in Kuwait are either overweight or obese [12].

The novel EatWellQ8 FFQ was developed to assess the dietary
intake in Kuwait and included 146 food items and photographs
of food portion sizes. The validated Food4Me FFQ, the
European Prospective Investigation of Cancer (EPIC) Norfolk
FFQ (version CAMB/PQ/6/1205), and a paper-based FFQ
(PFFQ) for Kuwait were used as guides in the devel opment of
the EatWellQ8 FFQ food items and categories of food [13-16].
Good agreement between the web-based Food4dMe FFQ and
the EPIC-Norfolk FFQ for the estimation of energy-adjusted
nutrient intake was shown earlier [15,16].

Objectives

The aim of this study isto develop and test the reproducibility
of the EatWellQ8 FFQ for the assessment of food and nutrient
intake in a Kuwaiti population for use in the EatWellQ8 study
and to compare estimates of dietary intake using this tool with
dataobtained from a4-day WFR and avalidated paper, Kuwaiti
FFQ (PFFQ) [14].

https://formative.jmir.org/2021/3/e13591

Study Sample

A sample size between 50 and 100 isrecommended to accurately
evaluate the Bland-Altman limits of agreement (LOA) between
2 methods [5]. Participants aged 18 to 65 years were recruited
from Kuwait through email, poster advertisement, word of
mouth, booths at colleges and health institutions, and social
media (WhatsApp, Facebook, YouTube, and Instagram).
Participants were then provided with an information sheet
clarifying the study, a consent form, or an assent form (for
participants aged 18-21 years) and asked to complete a
web-based screening questionnaire. Participants were emailed
a feedback response dependent on whether they met the
inclusion criteria. A minimal set of exclusion criteria were
applied (subjects aged below 18 years; pregnant or lactating;
no or limited accessto theinternet; following aprescribed diet,
including a weight-reducing diet in the previous 3 months;
diabetes; celiac disease; Crohn disease; and previous chronic
medical conditionsrequiring continuing therapeutic intervention
apart from hypertension medication and statins). The study was
approved by the Research Ethics Committee at the University
of Reading (School of Chemistry, Food, and Pharmacy Research
Ethics Committee, Ref. No. 13/17) and conformed with the
Declaration of Helsinki. The study a so received ethical approval
from the Research Ethics Committee at the Dasman Diabetes
Ingtitute (DDI), Kuwait (RA-2015-018).

Study Design

To assess the reproducibility of the EatWellQ8 FFQ, 100
participants were asked to complete the web-based FFQ twice,
4 weeks apart for intake over the past month, between the
months of September and December. To assess the relative
validity of the EatWellQ8 FFQ, participants were also asked to
completea4-day WFR, aweek after compl eting the web-based
FFQ. An additional 50 participants were asked to take the
EatWellQ8 FFQ at baseline and to complete a validated PFFQ
for Kuwait a week after completing the web-based FFQ. The
Kuwaiti PFFQ and the 4-day WFR were delivered to the
participants in person or sent via email, depending on the
participant’s preference. Participants were asked to complete
the forms and hand them in person or to scan and email them
to the researcher. Participants were asked to compl ete a usability
survey after completing the first EaWellQ8 FFQ [17].
Reminders were sent biweekly to participants in the form of
email and text messages to encourage completion of the tools.
All participants were requested to maintain their usual diet
during the study.

The EatWelQ8 FFQ

Theweb-based EatWell Q8 semiquantitative FFQ was designed
to measure the short-term nutritional and dietary intakes of
adults in Kuwait. The design and development of the novel
EatWell Q8 FFQ was led by researchers from the Hugh Sinclair
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Unit of Human Nutrition and the Biomedical Engineering
section at the University of Reading. The validated Food4Me
FFQ, the well-validated EPIC-Norfolk FFQ (version
CAMB/PQ/6/1205), and a valid semiquantitative FFQ for
Kuwait were used as a guide in the development of the novel
FFQ to identify food items and categorize food into different
food groups [13,14]. To ensure that the EatWellQ8 FFQ was
suitablefor use among peoplein Kuwait, participantswere able
to choose between 2 languages—A rabic and English. The novel
FFQ comprised 146 food items (Multimedia Appendix 1) that
represented food items and composite dishes commonly
consumed in Kuwait. Several new foods that are commonly
consumed in Kuwait were added to the existing food categories,
for example, pomegranate, guava, and mango were added to
thefruit list and Lebanese bread and Iranian bread were added

Alawadhi et &

to the bread and savory biscuit list. A new food section titled
Kuwaiti composite dishes was added, which included 23 food
items such as Machboos Laham, Biryani, and Hareesto ensure
that commonly consumed foods were included in the FFQ. In
addition, traditional Kuwaiti desserts such as Konafa, maamoul,
and lugaimat were added to the sweets and snacks section to
ensure the inclusion of most of the commonly consumed food
items. Alcoholic drinks and pork were removed from the FFQ
asthey were not commonly consumed items and also to respect
the religious culture in Kuwait. Food items on the web-based
FFQ appeared as a list where all the food items are displayed
on a single page, as compared with displaying foods in food
groupsthat are presented over several consecutive pages (Figure
1).

Figure 1. Screenshot of the web-based EatWellQ8 food frequency questionnaire illustrating the 3 portion size photographs for the assessment of the

portion size.
Select the portion size
v Y v
L
LI
62 Biryani chicken never or less than 1 per month &
Elaagiby
63 Biryani 5-6 per week 7]
gl Elaa i
64 Mourabyan never or less than 1 per month w
U
65 Mowash Robyan never or less than 1 per month ¢
ol e
66 Meaddas never or less than 1 per month g

Photographs

Portion size photographs for 64 of the foods were derived from
the Food4Me food portion size photograph list [15]. The
remaining 83 food items were purchased from loca
supermarkets and local restaurants and bakeriesin Kuwait. All
foodswere prepared and photographed at the DDI, Kuwait, over
aperiod of 7 days or sessions by a professional photographer
from DDI. Photographs were taken in the demo kitchen at DDI
using the same lighting and a standard dining set of plates and
cutlery that were positioned consistently for each session. All
foods were weighed using calibrated portable food scales
(Salter), and the calculated Food4Me portion sizes were used
asaguidefor al food items.

https://formative.jmir.org/2021/3/e13591
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The Four-Day WFR

Participants were asked to record all food items and beverages
consumed over a four-day period that included 3 weekdays
(Sunday to Thursday) and 1 weekend day (Friday to Saturday).
Before beginning the WFR, participants were asked to attend
a preliminary training session at DDI given by a dietitian on
how to describe food products and use the provided food scales
(Selter Disc Electronic Kitchen Scales SKU1036 WHSSDR).
Participants were given the flexibility of estimating portion
sizeswhen they were unabl e to weigh the food items (eg, when
dining out).
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The Kuwaiti Validated FFQ

A total of 50 participants were asked to complete a PFFQ after
completing the initial web-based FFQ. The Kuwait Validated
FFQ is a self-administered semiquantitative FFQ that was
developed in 2009. The FFQ was developed to target the
frequency of consumption and portion sizes of food and
beverages regularly consumed by the Kuwaiti population [14].
Standardized portions of the food items and beverages were
used to estimate portion sizes, and 9 frequencies ranging from
never or once a month to more than 6 times/day were used for
frequency estimation [14]. The FFQ included questions on the
average intake of 201 food items over the past 4 months.
However, thetime framewas reduced to 1 month for the purpose
of the validation study. The food items were divided into the
following 14 groups:. cereals, composite dishes, marag (stew),
soups, meat dishes, snacks, desserts, dairy products, beverages,
fruits, vegetabl es, stuffed vegetables, salads, and miscellaneous.
The food intake (g/day) was calculated by multiplying the
portion of each food listed in the FFQ by the frequency of
consumption and by the nutrient composition of the food using
the United States Department of Agriculture nutrient database
[14].

Dietary Intake Analysis

Estimated dietary intake data from the EatWellQ8 FFQ were
generated automatically by the web-based EatWellQ8 app,
which was described previously by Franco et al [17]. Nutritional
composition and portion sizes of the 146 food items were
calculated using the Food4Me food list [18], fifth and sixth
editions of The Composition of Foods by McCance and
Widdowson [19,20], the Kingdom of Bahrain Food Composition
Tables [21], and the National Kuwait Food Composition List
[22]. From theselists, the most commonly consumed food items
were selected and used to calcul ate the composition of thelists
of foods in the EatWellQ8 FFQ. The nutritional compositions
of all the Kuwaiti composite dishes were determined using the
Kingdom of Bahrain food composition list and a Kuwaiti food
composition list [21,22]. Portion sizes were primarily derived
using the Food4Me food list [15,16]. To calculate the portion
sizes, thefood codesfor each of the frequently consumed foods
were identified from the Food4Me database and used to
formulate the code for the food items in the FFQ. PASW
Statistics version 24 (SPSS Inc) was used to cal cul ate the 25th,
50th, and 75th percentile of dailly food intake, which
corresponds, respectively, to small, medium, and large portion
of these foods when consumed by the general population [15].
Estimated nutrient intakes for the PFFQ were analyzed using a
Microsoft Excd filethat was based on the web-based EatWel Q8
programmed system. Thefour-day WFR intakeswere analyzed
using Nuitritics software (version 1.8, database MW6, Nutritics
Ltd, Co).

Over-Underreporting

Participants’ results were excluded from the analysis if their
daily energy intake wasfound to belessthan 500 kcal or greater
than 4500 kcal in any of the methods [23].

https://formative.jmir.org/2021/3/e13591
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Statistical Analysis

Statistical analyses were performed using SPSS (version 24.0,
PASW). Normality was assessed using the Shapiro-Wilk test,
and log transformation was used for nonparametric data when
necessary. A paired two- tailed t test was performed to assess
differences in participants’ energy intake (kcal) between the
methods used. SDs and mean nutrient intakes were calculated
for basdline, repeated EatWellQ8 FFQ, PFFQ, and four-day
WFR. Comparisons between nutrient intakes were performed
using a genera linear model analysis, which was controlled
further for energy and gender, where there was a significant
interaction between nutrient intake and gender. To check for
normality, data were analyzed using a Shapiro-Wilk test, and
either the Pearson or the Spearman correl ation coefficient (SCC)
was used for normally or nonnormally distributed data,
respectively. Correlations were considered statistically
significant if the P value was <.05.

To test for agreement between the different dietary intake
methods and repeated EatWellQ8 FFQ, cross-classification of
nutrient intakesto assess the percentage of participantsclassified
into the following quartiles. exact agreement (percentage of
cases cross-classified into the same quartile), exact agreement
plus adjacent (percentage of cases cross-classified into the same
or adjacent quartile), disagreement (percentage of cases
cross-classified 2 quartiles apart), and extreme disagreement
(percentage of cases cross-classified into extreme quartiles).
The Bland-Altman [24] method was used to further analyze the
LOA for energy intakes and macronutrients between the
repeated EatWellQ8 FFQ and between the 3 methods
(EatWellQ8 FFQ, WFR, and PFFQ). On the basis of the
Bland-Altman method, dietary intake methods were found to
be repeatable or comparable if greater than 95% of the data
plotsfell withinthe 2 SD of themean (LOA) and by calculating
the bias calculated by the mean difference and SD of the
differences.

Results

Overview

Of the 235 participants screened for the study, 218 were found
to be eligible. Participants were excluded (n=17) because of
incomplete FFQs or not fulfilling the screening requirements
because of medication use, food allergies, or an existingillness.
The mean BMI, weight, and height of participantsincluded in

the study were 25.6 kg/m? (SD 4.4), 70.3 kg (SD 14.0), and
165.5 cm (SD 8.6), respectively, and the mean BMI, weight,

and height of dropouts were 25.7 kg/m? (SD 4.3), 70.7 kg (SD
13.8), and 166 cm (SD 8.2), respectively. A high dropout rate
of 48.6% (106/218) was found, which was mainly because of
participants’ unwillingnessto complete all aspects of the study.
The mean compl etion time of the EWQ8 FFQ was 14.3 minutes
(95% Cl 12.9-15.3) [17]. A total of 110 participants completed
the EatWel1Q8 FFQL, of which 60 completed Eat\Wel|Q8 FFQ2
and a four-day WFR and 50 were asked to complete a PFFQ.
Intotal, 18 participantswere excluded from the analysis because
of reported energy intakes of <500 kcal or >4500 kcal [23].
Removal of under-overreporters did not have an impact on the
outcomes of reproducibility and validity (data not shown). Of
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these, 53 participants completed the second EatWellQ8 FFQ,
46 completed EatWellQ8 FFQ2 and the four-day WFR, and 46
participants completed the PFFQ. An illustration of the flow of
the participants is shown in Figure 2. Demographic
characteristics based on self-report are shown in Table 1. No

Figure 2. Participant flow during the study.

Alawadhi et &

significant differences were found between age and BMI for
females and males. A higher percentage of females completed
both studies (60/92, 65% in the validation study and 35/53, 66%
in the reproducibility study).

Participants screened
(n=235)
= Ineligible
Cé’ Incomplete
= FFQ/screening
E (n=17)
Eligible participants
(n=218)
Dropouts
(n=106)
EatWellQ8 FFQ 1
5 (n=110)
i
S
< 1
EatwellQ8 FFQ 2 PFFQ
(n=60) (n=50)
Excluded from
analysis
Over-under reporting
@=7) )
2 Completed EatWellQ8 FFQ Excluded from
= 5 analysis
= Over-under reporting
§ (n=53) (n=4)
(- Excluded from
analysis
Over-under reporting
(n=7)
2 Completed 4-day Completed PFFQ
) e (n=46)
= (n=46)
Table 1. Demographic characteristics of participants who completed the reproducibility and validation studies.
Study Population, n (%) Demographic characteristics, mean (SD)
Age (years) Weight (kg) Height (cm) BMI (kg/m?)
Reproducibility
All 53 (100) 37 (9.9 70.3(13.9) 165.5 (8.6) 25.6 (4.4)
Female 35 (66) 36 (9.8) 64.9 (11.1) 161.6 (6.2) 24.9 (4.6)
Mae 18 (34) 39(9.7) 80.8 (12.8) 173.3(7.3) 26.8 (3.5)
Validation
All 92 (100) 36 (8.3) 71.9 (15.5) 167.4 (8.1) 252 (4.4)
Female 60 (65) 37(9.2) 65.6 (11.9) 163.8 (5.6) 24.3 (4.4
Mae 32(35) 34(6.1) 82.6 (15.4) 173.6 (7.9) 27.0(3.9)
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Reproducibility of the EatWellQ8 FFQ

Comparison of Nutrient | ntake Between Repeated
EatWellQ8 FFQs

No significant differences were found between macronutrient
and micronutrient intake evaluated in FFQ1 and FFQ2 (Table
2). Correlations were found to be significant for al nutrients
(P=.01) and ranged from 0.37 (polyunsaturated fatty acids[FAS],
percentagetotal energy [%TE]) to 0.82 (iron), withamean value
of r=0.67 (SD 0.14; 95% CI 0.11-0.89; Multimedia Appendix
2 Table S1). Adjustmentsfor energy and gender did not modify
these correlations. Results of the cross-classifications for
percentage of participants classified into quartiles of exact
agreement ranged from 40% (polyunsaturated FAs, %TE) to
62% (total folate). Classifications of exact agreement plus
adjacent regionsranged from 77% (monounsaturated FAS, %TE)
to 100% (energy, kcal). Disagreement was relatively low, the

https://formative.jmir.org/2021/3/e13591
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mean percentage of participants classified into quartiles of
disagreement was 8%, and the mean of participants classified
as having extreme disagreement was 1.40%.

The Bland-Altman plots for estimates of energy (kcal), protein
(%TE), total fat (%TE), and carbohydrate (%TE) intakes are
shown in Figure 3. Good agreement was found in the
Bland-Altman plots, as the majority of the casesfell within the
95% LOA. The EatWellQ8 FFQ presented good reproducibility
for the evaluation of daily fat intake, with less than 4% of cases
outside the LOA. For energy and carbohydrate, less than 6%
fell outside the LOA and 7% for protein. On the basis of the
LOA values, greater agreement was found for protein (%TE)
compared with energy, total fat, and total carbohydrate (%TE).
No significant bias was identified for any nutrient. Variation
between estimates of energy and energy-adjusted macronutrient
intakes increased with higher mean intakes (Figure 3).
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Table 2. Mean daily energy and nutrient intakes estimated by repeated measures of the web-based EatWell Q8 food frequency questionnaire (N=53).

Nutrient EatWellQ8 FFQ12 mean (SD) EatWell Q8 FFQ2, mean (SD) Pvaue®  Pvalue®
Energy (kcal) 2724 (1355) 2524 (1232) 099 N/A®
Total fat () 104.7 (56.2) 96.1 (50.2) 79 79
Total fat (%TE") 342(7.7) 34.2(7.8) 96 96
SFA9 () 435 (27.0) 385 (22.1) 49 49
SFA (%TE) 14.0 (4.4) 13.6 (4.8) 73 73
MUFA" (g) 45.4(25.0) 40.0 (21.4) 34 34
MUFA (%TE) 14.9 (4.2) 14.3 (3.9) 41 41
PUFA! (g) 18.0(9.1) 17.5(8.9) 46 46
PUFA (%TE) 6.1(1.7) 6.4 (1.7) 58 58
Omega 3 () 0.17 (0.2) 0.20 (0.4) A7 47
Protein (g) 117.8 (57.3) 111.4 (52.2) 84 84
Protein (%TE) 17.7 (4.1) 18.5(5.1) 53 54
Carbohydrate (g) 348 (197) 323(182) .87 .88
Carbohydrate (%TE) 51.1(9.8) 50.3 (10.7) .76 77
Total sugars (g) 149 (91) 134 (79) .69 .69
Total sugars (%TE) 22.1(9.2) 21.4(7.3) .67 .67
Calcium (mg) 1288 (682) 1192 (633) 86 86
Total folate (ug) 405 (204) 358 (167) .29 .29
Iron (mg) 16.8 (9.5) 15.0 (7.8) 41 41
Total carotene (ug) 6581(6161) 5548 (4079) 41 41
Riboflavin (mg) 2.3(1.2) 2.2(1.1) .90 .89
Thiamin (mg) 2111 1.9(0.9) .78 a7
Vitamin B6 (mg) 2.8(1.2) 2.7(12) 85 85
Vitamin B12 () 5.2(3.3) 5.4 (3.4) 33 33
Vitamin C (mg) 200 (116) 183 (135) 77 76
Vitamin A RE (ug) 1319 (1049) 1153 (718) 48 48
Retinol (ug) 241 (190) 258 (191) 15 15
Vitamin D (pg) 31(2.3) 34(3.2) 36 36
Vitamin E (mg) 15.4 (7.5) 14.3(7.6) 89 89
Sodium (mg) 3159 (1570) 2948 (1485) .99 .99

3FFQ: food frequency questionnaire.
bControlled for energy.

Controlled for energy and gender.
dValue derived from paired samplet test.
EN/A: not applicable.

fosTE: percentage total energy.

9SFA: saturated fatty acid.

PMUFA: monounsaturated fatty acid.
IPUFA: polyunsaturated fatty acid.

IRE: retinol equivalent.

https://formative.jmir.org/2021/3/e13591 JMIR Form Res 2021 | vol. 5 | iss. 3 [€13591 | p.36
(page number not for citation purposes)

RenderX


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

JMIR FORMATIVE RESEARCH

Alawadhi et &

Figure3. Reproducibility study of Bland-Altman plotsfor (a) energy, (b) total carbohydrate, (c) protein, and (d) total fat with the bias (mean difference)
and limits of agreement. The solid line represents the bias (mean difference), and the dotted lines represent the limits of agreement. %TE: percentage

total energy; CHO: carbohydrates; PRO: protein.
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Comparison of Food Group I ntakes Between Repeated
EatWellQ8 FFQ

Food items were categorized into 32 food groups to assess the
differences between repeated administrations of the web-based
EatWellQ8 FFQ. SCCs ranged from 0.40 (savories) to 0.93
(meat products) with amean value of r=0.67 (SD 0.14; 95% ClI
0.11-0.95; Multimedia Appendix 2 Table S2). Significant
correlations were found for all food groups (P=.01). The
cross-classification of participants classified into quartiles of
exact agreement ranged from 45% (salad vegetables) to 76%
(meat products). Moderately high classifications of exact
agreement and adjacent were found, which ranged from 66%
(confectionary and savory snacks) to 98% (meat products).

Validation of the EatWellQ8 FFQ

Comparison of Nutrient | ntakes Between the Eat\Wel Q8
FFQ and the Kuwaiti PFFQ

No significant differences were found between 70% of the
macronutrients and micronutrients evaluated by the EatWellQ8
FFQ1 and PFFQ (Table 3). Estimated energy intakeswerefound
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to be significantly higher (difference 398 kcal/day) and 17%
higher (P<.001) in the EatWellQ8 FFQ1 than in the PFFQ.

After controlling for energy, similar estimated intakes of
macronutrients and micronutrientswere observed for EatWellQ8
FFQ1 and the PFFQ except for saturated fatty acids (SFAs) and
monounsaturated fatty acids (MUFAS; g, %TE), which were
significantly higher for EatWellQ8 FFQ than for PFFQ
(P<.001). Furthermore, the estimated intakes of total folate
(P=.01), retinal (P<.001), and vitamin B12 (P<.001) were higher
in the PFFQ than in the EatWellQ8 FFQ.

With the exception of omega 3 FAs and retinol, correlations
werefound to be significant for all nutrients (P=.01) and ranged
from 0.42 (vitamin D) to 0.73 (energy), with a mean value of
r=0.54 (SD 0.12; Multimedia Appendix 2 Table S3). However,
large variations were found in 95% CI ranging from —-0.02 to
0.84, and weak 95% Cls were found for retinol (-0.02) and
omega 3 FAs (-0.11). The results of the cross-classifications
for percentage of participants classified into quartiles of exact
agreement ranged from 35% (total fat) to 57% sodium (Na),
exact agreement plus adjacent, ranging from 76% (total fat,
%TE) to 93% (energy) with low levelsin disagreement (13.41%)
and extreme disagreement (2.40%).
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Table3. Mean daily energy and nutrient intakes estimated by the web-based EatWell Q8 food frequency questionnaire and a paper-based food frequency
questionnaire and general linear model results (N=46).

Nutrient EatWellQ8 FFQ?, mean (SD) PFFQP, mean (SD) P value® P value®
Energy (kcal) 2297 (779) 1899 (505) <.001¢ N/AT
Total fat () 92.1 (40.8) 69.1 (23.4) 12 12
Total fat (%TEY) 355(7.8) 32.4(5.1) 13 13
sFAN (g) 38.4(17.9) 26.9(9.1) 01 01
SFA (%TE) 14.9 (4.8) 12.6 (2.7) 01 01
MUFA! () 39.5(19.5) 26.4(9.7) <.001 .001
MUFA (%TE) 15.1 (4.3) 12.3(2.3) <.001 .001
PUFAI (g) 16.1(7.8) 13.1(6.5) 64 58
PUFA (%TE) 6.2 (1.7) 6.1(18) 93 96
Omega 3 (g) 0.1(0.2) 0.3(0.3) <.001 <.001
Protein (g) 104 (41) 93 (41) 35 33
Protein (%TE) 18.2 (5.0) 19.4(6.1) 39 37
Carbohydrate (g) 280 (102) 241 (70) .53 .53
Carbohydrate (%TE) 49.1(10.5) 51.2(7.9) 53 54
Total sugars (Q) 125 (52) 105 (32) .56 .53
Total sugars (%TE) 22.3(8.8) 22.6(6.2) 53 53
Calcium (mg) 1126 (542) 933 (358) .86 .84
Total folate (ug) 323 (135) 328 (116) 01 01
Iron (mg) 13.5(5.7) 11.5(4.0) 48 49
Total carotene (ug) 5042 (3430) 4781 (4325) .82 .82
Riboflavin (mg) 2.0(0.9) 1.8(0.7) 30 31
Thiamin (mg) 1.7(0.7) 1.5 (0.4) 18 18
Vitamin B6 (mg) 2.4(0.8) 2.1(0.8) 77 a7
Vitamin B12 (ug) 4.8(2.8) 55(3.2) <.001 <.001
Vitamin C (mg) 163 (141) 156 (98) 67 68
Vitamin A REX (ug) 1054 (590) 1110 (796) 22 22
Retinol (ig) 237 (138) 387 (452) <.001 <.001
Vitamin D (ug) 2.6 (2.0) 2.3(1.7) 48 45
Vitamin E (mg) 12.7 (7.0) 9.5(3.9) 44 45
Sodium (mg) 2701 (1058) 2102 (771) 21 21

8 FQ: food frequency questionnaire.
bPFFQ: paper-based food frequency questionnaire.
Controlled for energy.

dcontrolled for energy and gender.
®Value derived from paired sample't test.
'N/A: not applicable.

994 TE: percentage total energy.

NSFA: saturated fatty acid.

IMUFA: monounsaturated fatty acid.
IPUFA: polyunsaturated fatty acid.

KRE: retinol equivalent.
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Overall, moderate agreement was found in the Bland-Altman
plots between the EatWellQ8 and the paper form of PFFQ, with
87% of all cases falling within the 95% LOA (Figure 4). The
EatWellQ8 FFQ presented good validation for the evaluation
of energy and daily intake of fat, with approximately 4% of
casesfalling outsidethe LOA.. For daily intake of carbohydrates,
less than 6% fell outside the LOA and, for protein, 8% fell out
of the LOA. Protein (%TE) had the narrowest LOA, which

Alawadhi et &

signifies better agreement compared with energy, total fat
(%TE), and carbohydrate (%TE). The bias (mean difference)
between energy intakeswas significantly higher (398 kcal/day),
with greater intakes reported in the EatWellQ8 FFQ. A high
mean bias was found for total fat (-3.05%TE) compared with
total carbohydrate (2.67%TE) and protein (1.20 %TE). No other
significant differences were observed.

Figure4. Validation study of Bland-Altman plots comparing the EatWellQ8 food frequency questionnaire (to a paper-based food frequency questionnaire
for (a) energy, (b) total carbohydrate, (c) protein, and (d) total fat with the bias (mean difference) and limits of agreement. The solid line represents the
bias (mean difference), and the dotted lines represent the limits of agreement. %TE: percentage total energy; CHO: carbohydrates; FFQ: food frequency
guestionnaire; LOA: limit of agreement; PRO: protein; PFFQ: paper-based food frequency questionnaire.
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Comparison of Food Group I ntakes Between the
EatWellQ8 FFQ and the Kuwaiti PFFQ

SCCsranged from 0.51 (bananas) to 0.22 (fish and fish product
or dishes; 95% CI —0.07 to 0.71; Multimedia Appendix 2 Table
4). With the exception of fish and fish products or dishes,
significant correlationswerefound for al food groups (P=.047).
The cross-classification percentages of participants classified
into quartiles of exact agreement ranged from 60% (soups,
sauces, and miscellaneous foods) to 24% (white bread).
Classifications of exact agreement plus adjacent ranged from
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65% (ice cream, creams, and desserts) to 82% (teas and coffees).
The mean percentage of participants classified into quartiles of
disagreement was 15% and, for extreme disagreement, it was
9%.

Comparison of Nutrient I ntakes Between the EatWel Q8
FFQ and a Four-Day WFR

Estimated macronutrient intakes were found to be similar
between the EatWellQ8 FFQ and the 4-day WFR after
controlling for energy (Table 4). However, estimated intakes
of SFA (P=.001), total carbohydrates (P=.03), and total sugars
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(g, %TE; P=.03) were significantly higher in the EatWellQ8
FFQ than in the four-day WFR. Significantly higher estimated
intakes of omega 3 FASs, folate, total carotene, thiamin, vitamin
B6, vitamin C, vitamin A retinol equivalent, and Sodium
(P=.02) werefound for the EatWellQ8 FFQ compared with the
four-day WFR. Similar results were found after controlling for
both energy and gender.

Significant correlation for all nutrients was found at the P=.01
level, correlation coefficients ranged from 0.40 (iron) to 0.88
(energy), with a mean value of r=0.61 (SD 0.13; 95% ClI
0.13-0.93; Multimedia Appendix 2 Table S5). The percentage
of volunteers classified into quartiles of exact agreement ranged
from 28% (polyunsaturated fatty acid, g) to 67% (energy, kcal).
Values were higher for classifications of exact agreement plus
adjacent and ranged from 71% (MUFA, %TE) to 95% (protein,
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0). The mean percentage of volunteers classified into quartiles
of disagreement was 11%, and less than 2% of volunteerswere
classified as having extreme disagreement.

In total, good agreement between the methods was found, with
less than 5% of cases falling outside of the LOA for all of the
plots (Figure 5). On the basis of the LOA values, the highest
agreement was found for protein (%TE) compared with energy
total carbohydrate (%TE) and total fat (%TE). Bias (mean
difference) between energy intakes was small (81 kcal/day),
with greater values estimated in the EatWellQ8 FFQ. Higher
biasfor energy-adjusted total carbohydrate (4.39%TE) and total
fat (1.20%TE) intake was measured in the EatWellQ8 FFQ.
However, ahigher bias for energy-adjusted protein (1.65%TE)
intakes was measured in the four-day WFR.
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Table 4. Mean daily energy and nutrient intakes estimated by the web-based EatWellQ8 food frequency questionnaire and a four-day weighed food
record and general linear model results (N=46).

Nutrient EatWellQ8 FFQ?, mean (SD) WFRP four-day, mean (SD) P value® P value®
Energy (kcal) 2199 (862) 2119 (772) 17¢ N/AT
Total fat () 84.2 (39.0) 74.3 (27.6) .08 .08
Total fat (%TEY) 34.0(7.4) 32.8(8.5) A7 48
sFAN (g) 36.8 (18.2) 28.0 (12.0) .001 .001
SFA (%TE) 14.8 (3.8) 11.9(2.8) .002 .002
MUFA! () 35.8(17.9) 29.8(13.9) 04 .04
MUFA (%TE) 14.5 (4.1) 13.2(5.1) 17 17
PUFAI (g) 145 (6.8) 11.7 (6.5) .03 .03
PUFA (%TE) 5.9 (1.6) 5.2(2.7) .07 07
Omega 3 (g) 0.1(0.2) 0.3(0.3) .002 .002
Protein (g) 106 (50) 112 (55) 11 A1
Protein (%TE) 19.3(5.2) 21.00 (6.44) 16 16
Carbohydrate (g) 272 (117) 238 (102) .03 .03
Carbohydrate (%TE) 49.8(9.7) 45.4(9.5) .03 .03
Total sugars (Q) 130 (74) 104 (63) .03 .03
Total sugars (%TE) 23.1(8.2) 19.3(8.1) .03 .02
Calcium (mg) 1191 (668) 1005 (508) .07 .07
Total folate (ug) 345 (152) 288 (121) .02 .02
Iron (mg) 13.4(5.4) 11.9(5.0) A3 A3
Total carotene (ug) 5106 (4439) 3407 (3480) .04 .04
Riboflavin (mg) 21(1.2) 1.9(1.1) 40 40
Thiamin (mg) 1.8(0.8) 1.4(0.5) .001 .001
Vitamin B6 (mg) 25(1.2) 2.0(0.9) .01 .01
Vitamin B12 (ug) 5.3(3.5) 6.6 (11.3) 37 38
Vitamin C (mg) 178 (153) 126 (80) 04 04
Vitamin A REX (ug) 1057 (766) 739 (497) .02 02
Retinol (ig) 223 (147) 202 (112) 56 57
Vitamin D (ug) 2.6(1.9) 2.9(1.8) 26 26
Vitamin E (mg) 11.8(6.7) 10.6 (5.3) 39 .39
Sodium (mg) 2552 (898) 2010 (815) .001 .001

8 FQ: food frequency questionnaire.
BWFR: wei ghed food record.
Controlled for energy.

dcontrolled for energy and gender.
®Value derived from paired sample't test.
'N/A: not applicable.

994 TE: percentage total energy.
NSFA: saturated fatty acid.

IMUFA: monounsaturated fatty acid.
IPUFA: polyunsaturated fatty acid.
IRE: retinol equivalent.
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Figure 5. Validation study of Bland-Altman plots comparing the EatWellQ8 food frequency questionnaire with a four-day weighed food record for
(a) energy, (b) total carbohydrate, (c) protein, and (d) total fat with the bias (mean difference) and limits of agreement. The solid line represents the bias
(mean difference), and the dotted lines represent the limits of agreement. %TE: percentage total energy; CHO: carbohydrates, FFQ: food frequency

guestionnaire; PRO: protein; WFR: weighed food record.

Comparison of Food Group I ntakes Between the
EatWellQ8 FFQ and the 4-Day WFR

The correlation coefficients and cross-classifications of mean
food group intakes between the EatWellQ8 FFQ and the
four-day WFR. SCCs ranged from 0.30 (bananas) to 0.88 (red
mest; MultimediaAppendix 2 Table S6). Significant correlations
were found for al food groups (95% CI 0.01-0.91), and weak
95% Cls were found for breakfast cereals and porridge (0.08)
and bananas (0.01; P=.046). The cross-classification percentages
of participants classified into quartiles of exact agreement ranged
from 28% (green vegetables) to 65% (wholegrain and brown
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breads and rolls). Relatively high classifications of exact
agreement plus adjacent were found, ranging from 71% (green
vegetables) to 97% (red meat). The mean percentage of
participants classified into quartiles of disagreement was 11%
and, for extreme disagreement, it was 5%.

Discussion

Principal Findings
This study aimed to evaluate the reproducibility of the

EatWellQ8 FFQ and to test its relative validity against a
semiquantitative Kuwaiti PFFQ and a four-day WFR. The
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EatWellQ8 FFQ has been developed to assess dietary and
nutrient intakes in the EatWellQ8 study to investigate the
effectiveness of delivering personalized face-to-face dietary
advice compared with web-based dietary advice in Kuwait. It
included images of 3 different portion sizes for each food item
toaid in portion size estimation and food recognition. The need
to develop a culturally sensitive FFQ that reflected the diet of
the Kuwaiti popul ation was necessary to avoid misclassifications
of dietary intakes. The results of this study indicated that the
EatWellQ8 FFQ is a suitable tool with moderate validity for
the assessment of nutrient and food intakein asample of healthy
adults living in Kuwait.

Reproducibility

Overall, the EatWellQ8 FFQ had good reproducibility for the
estimation of nutrient intake and food groups over a period of
4 weeks. The correlation coefficients for al nutrients were
significant, compared with previous studies, and nearly al fell
within the acceptable range of 0.5 to 0.7 for reproducibility
trials proposed by Cade et d [5,16,25-29]. Similarly, strong
associationswerefound between food groupswith amean SCC
value of 0.67, which was comparable with previous web-based
FFQ reproducibility studiesby Fallaize et a [16] and Vereecken
et al [30] that reported mean correlations of 0.75 and 0.64,
respectively. However, alimitation in the trial by Vereecken et
al [30] was the short assessment time between repeatability of
the FFQs of only 1 to 2 weeks, which may have impacted the
power of the trial. The usage of correlation analysis to assess
agreement has been questioned as it only measures the degree
of association between 2 variables and does not assess agreement
[5,24]. Cross-classifications into quartiles of agreements and
Bland-Altman plots were used to measure agreement. Analysis
of cross-classifications of exact plus adjacent agreement of
energy, nutrients, and food group intakes (mean value of 88%)
indicated a high level of agreement and a low level of
misclassification (<10%), similar to the results of previous
web-based FFQ studies[10,16]. The highleve of reproducibility
may be in part due to the short period (4 weeks) between FFQ
administrations, astrue changesin dietary intakes arelesslikely
to occur within a short period [31]. These data were also
supported by thelevel of reproducibility from the Bland-Altman
analysis for energy-controlled total protein, fat, and
carbohydrate, which compared with findings from Fallaize et
al [16] and Papazian et a [32]. Limitations to the trial by
Papazian et al [32] were the relatively small sample size of 38
and the short interval time between FFQ administrations of 3
weeks, which may have impacted trial outcomes.

Resultsfrom severa previousreproducibility studies have shown
greater intakes in energy and nutrient intakes in the first FFQ
compared with the second FFQ [10,16,26,29,33]. No significant
differences between intakes were observed in this study, except
for SFA and MUFA; however, quantitatively higher estimated
energy and nutrient intakes were found in the initial
administration of the EatWellQ8 FFQ compared with the second
administration, which may be because of questionnaire boredom
as aresult of the short period between FFQs [5,34]. However,
it has been proposed that the good reproducibility of the
EatWellQ8 FFQ may beinfluenced by the short interval between
FFQ administrations. It has been proposed that if the interval
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time between FFQsis short (1-6 months), participants memory
may influence the outcome, leading to overestimation in the
reproducibility [16,35]. In contrast, underestimation was found
in FFQs with longer time intervals (>6 months) because of
changes in dietary habits [36]. We were keen for participants
not to change dietary habits and explicitly asked for no change,
which could have contributed to good reported reproducibility
in our study. An additional factor that may have contributed to
the good reproducibility is the use of photographs as an aid to
food portion size estimation. It has been proposed that
reproducibility is enhanced in FFQsthat take into account food
portion sizes, especially when participants are all owed to specify
their own portion size [5].

Relative Validity

Overdl, the results of the validation study demonstrated
moderate to weak agreement between the EatWellQ8 FFQ and
2 dietary collection tools for the estimation of energy and
nutrient intakes: a PFFQ and afour-day WFR. Thiswasreflected
by the higher level of bias being estimated by the EatWellQ8
FFQ for macronutrients (except for protein) and the level of
disagreement in the cross-classifications, particularly in relation
to food groups. This was also reflected by the large variations
in the 95% CI range for both nutrients and food groups. The
mean absolute intakes for most of the nutrients did not differ
significantly between thetools. However, significant differences
were found for specific FA (eg, SFA), which could possibly be
because of differencesin the food items presented in the FFQs.
Similar to previous findings by Forster et a [15] and Beasley
et a [26], compared with a PFFQ, the EatWellQ8 FFQ estimates
of energy intake were significantly higher (P<.001). It hasbeen
reported that underestimation of dietary intake is common in
PFFQs, which has been proposed to be because of errors such
as skipped questions and a broad or vague use of portion size
description [28].

With the exception of 2 nutrients (omega 3 FA and retinol),
SCC fell within the range considered acceptable for FFQ
validation trials from 0.4 to 0.7 [37,38]. The mean SCC for
nutrients attained in this trial (r=0.54) was higher than that
reported for aweb-based FFQ validated against a PFFQ (r=0.47)
and the one reported in the validation of aweb-based diet history
guestionnaire against a four-day WFR [26,39]. The weakest
SCC was found for specific FA (eg, omega 3 FA), and this
finding was supported further in the results of
cross-classifications, which also showed the least agreement
for FA. This may be explained by a higher within-subject
variation in fat intake. In this study, correlation coefficients for
food groups were found to be relatively lower than the
correlations found in trials by Forster et a [15] and Boeckner
et a [40] that ranged from 0.42 to 0.90, which may be because
of differences in the length of the PFFQs and number of food
groups analyzed. Wide variations were observed in SCC
between the EatWellQ8 FFQ and the PFFQ for food groups,
suggesting that participants were able to estimate certain food
items (eg, bananas) more accurately [41]. The proposed reasons
for these variations are answering fatigue asaresult of thelength
of the FFQs and may be a result of an overestimation of items
that are perceived as healthy, such as vegetables and fruits,
which is also common in other web-based FFQs [16,39].
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Theresults of cross-classification for energy and nutrient intakes
indicated that most participants were classified into exact plus
adjacent quartiles that ranged from 76% to 93% and extreme
disagreement or misclassification was <5% for most nutrients.
Comparabl e cross-classifications that ranged from 77% to 99%
were found when the Food4M e web-based FFQ was validated
against the well-validated EPIC-Norfolk FFQ [15]. However,
disagreement was high for food groups, especially for the food
groups that were located at the end of PFFQ (eg, ice cream,
creams, and desserts), suggesting answering fatigue. Theresults
of the Bland-Altman plots showed moderate agreement between
the methods for estimates of energy and energy-adjusted
macronutrient intakes, and the least agreement was for %TE of
fat. A possible reason for the disagreement between the tools
may be participants’ inability to assess portion sizes accurately
using the PFFQ because of the lack of food photographs of
portion sizes.

The EatWellQ8 FFQ was found to estimate higher energy,
nutrient, and food group intakes compared with the 4-day WFR.
These results were expected as it has been found in previous
studies that FFQs that contain >100 items tend to show an
overestimation in energy, nutrient, and food intake compared
with WFR and 24-hour recalls, which may be because of
underestimation of the latter methods or overestimation of FFQ
[35,42]. Comparable percentages of individuals classified into
quartiles of exact agreement (mean 49%) and exact plus adjacent
agreement (mean 84%) were found between the EatWellQ8
FFQ and the four-day WFR for energy, nutrient intakes, and
food groups, and low levels of disagreement were found.
Cross-classifications were within the range reported in previous
trials, which were both validated against WFRs [16,43]. The
results of the Bland-Altman plots established good agreement
between the 2 methods for energy and energy-adjusted
macronutrient intakes. In addition, 28 of 30 nutrients measured
had a correlation of higher than the 0.40 threshold recommended
by Cade et a [5]. The relatively short period between
administrations of the 2 methods (7 to 10 days) could have
contributed to the high correlations. Highly variable SCCswere
found for food group intakes that ranged from 0.29 for bananas
to 0.88 for red meat, with a mean value of 0.55. Results from
previous studies found similarly high variations that ranged
from 0.09 to 0.95 [16,23,44,45]. It may be difficult to compare
our results with previous studies because of differences in the
type of food record used, food items included in specific food
groups, and differences in the time intervals in each of the
studies. Variations between the EatWellQ8 FFQ and the 4-day
WFR were greatest for bananas, green vegetables, meat
products, and tinned fruit or vegetables. This may be because
of overestimations by the FFQ of foods perceived as healthy
and can be because of therelatively short WFR (4 days), which
may not reflect the individuals' dietary habits compared with
the EatWel1Q8 FFQ, which conveys the diet over the previous
month, especially for foods that are not consumed regularly
[46]. The wide variations observed in correlations between the
EatWellQ8 FFQ and the four-day WFR may indicate whether
volunteers could accurately estimate the consumption of some
food items compared with others [16,41]. Compared with
previous studies that compared FFQs with WFR, our results
showed strong agreement for red meat (r=0.88) intake and fish
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and fish products, which are often consumed less frequently
than other groups. A possible reason could be the differences
in diets consumed in the Gulf compared with Western countries
[47] and may be because of the short interval between the
administration of the FFQ and the four-day WFR.

Strengthsand Limitations

This study had many strengths, which included the comparison
of the EatWellQ8 FFQ with 2 frequently used methods for
dietary collection, one of them being the gold standard (aWFR)
and the other a PFFQ to assess the reproducibility and relative
validity of the EatWellQ8 FFQ [16]. Moreover, the sample size
in this validation study was found to be adequate and
comparable with the sample size used in previous studies
[16,28,43,48].

Limitations of the validation study include the short interval
time between administrations of the comparison tools (WFR
and PFFQ) and the EatWel Q8 FFQ administration (7-10 days),
which may have resulted in the similarity of responses between
the tool. The addition of composite Kuwaiti dishes to the
EatWell Q8 FFQ may haveled to doubl e reporting of food items
and overestimation of caloric intake. In addition, the relatively
large number of items (N=146) in the EatWel|Q8 FFQ may have
led toincreased confusi on and questionnaire fatigue or boredom.
However, the validated comparison tool s used (WFR and PFFQ)
may al so have been considered time consuming and burdensome
for participants as the PFFQ, which included more than 200
items, takes approximately 35 to 40 minutes to complete, and
the WFR required the weighing of food several times per day.
Questionnaire tiring or boredom is particularly concerning as
it can lead to underreporting of food items and may have
therefore compromised the results[5]. However, the PFFQ was
the only validated paper FFQ available for comparison in
Kuwait, and WFR is arecommended comparison in validation
studies.

Willet et a [49] suggested that the preferred sample size for
FFQ validation studies is between 100 and 200, especidly if
they also take into account nutrient intakes; thus, the smaller
sample size achieved in this study may be alimitation. However,
it should be noted that the current trial did face recruitment
issues. In addition, there was a high dropout rate in the trial,
which may have resulted from the lack of an incentive upon
completion or to participants' unwillingness to complete all 3
aspects of the study because of fatigue or boredom. Owing to
the limited data available on the participants (eg, lack of
sociodemographic and habitual data), it was not possible to
account for known issues in self-reporting or deduce whether
the sample was representative of the Kuwaiti popul ation.

An additiona limitation is the lack of biomarker data or
aternative objective reference measures to validate the
subjective questionnaire. It should also be noted that the
EatWellQ8 FFQ and nutrient assessments did not consider
supplements in the calculation of nutrition intakes, which may
have led to their inaccurate assessments. Although seasonality
isacommon limitation in vaidation studies, it was not aconcern
inthe current trial asthe period of assessment for both validation
and reproducibility fell between fall and winter. Owing to the
lack of recent food composition tables specific to Kuwait, an
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additional limitation may beinaccurate assessments of nutrient  living in Kuwait, was found to have good reproducibility and
content of some food items, which further highlightsthe need moderaterelative validity compared with a PFFQ and afour-day
for dietary assessment software that is specific for Kuwait. WFR. The resultsindicate that the novel web-based FFQ could
be used as a dietary intake tool for the assessment of dietary

Conclusions intake in healthy adultsliving in Kuwait.

In conclusion, theweb-based self-administered EatWel Q8 FFQ,
developed to assess energy and nutrient intake in healthy adults
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Abstract

Background: Adherence to medication regimens and patient rest are two important factors in the well-being of patients with
serious mental illness. Both of these behaviors are traditionally difficult to record objectively in unsupervised populations.

Objective: A digital medicine system that provides objective time-stamped medication ingestion records was used by patients
with serious mental illness. Accelerometer data from the digital medicine system was used to assess rest quality and thus allow
for investigation into correlations between rest and medication ingestion.

Methods: Longest daily rest periods were identified and then evaluated using a k-means clustering agorithm and distance
metric to quantify the relative quality of patient rest during these periods. This accel erometer-derived quality-of-rest metric, along
with other accepted metrics of rest quality, such asduration and start time of the longest rest periods, was compared to the objective
medication ingestion records. Overall medication adherence classification based on rest features was not performed due to alack
of patients with poor adherence in the sample population.

Results: Explorations of the relationship between these rest metrics and ingestion did seem to indicate that patients with poor
adherence experienced relatively low quality of rest; however, patients with better adherence did not necessarily exhibit consi stent
rest quality. This sample did not contain sufficient patients with poor adherence to draw more robust correlations between rest
quality and ingestion behavior. The correlation of temporal outliersin these rest metrics with daily outliersin ingestion time was
also explored.

Conclusions:  This result demonstrates the ability of digital medicine systems to quantify patient rest quality, providing a
framework for further work to expand the participant popul ation, compare these rest metricsto gol d-standard sleep measurements,
and correlate these digital medicine biomarkers with objective medication ingestion data.

(IMIR Form Res 2021;5(3):€17993) doi:10.2196/17993

KEYWORDS
serious mental illness; rest quality; actimetry; behavioral health; digital medicine; accelerometer; medication adherence

Introduction

L ack of adherenceto medication regimensisasignificant public
health issue that contributes to increased health care utilization
[1,2]. Adherenceisof particular concernin patientswith serious
mental illness (SM1), including schizophrenia, bipolar disorder,
and major depressive disorder, with estimates of nonadherence
as high as 60% [1,3]. Within this population, effective
pharmacotherapy is critical for mitigating the risk of serious

https://formative.jmir.org/2021/3/€17993

adverse events, such as psychosis, symptom recurrence, poor
social functions, hospitalizations, and suicide attempts [4,5].
Conventional methods of inferring medication adherence to
pharmacotherapy have limited utility, asthey aretypicaly either
subjective or acquire only surrogate markers of medication
ingestion [6]. Thus, there is a clear, unmet clinical need for
adherence monitoring that digital medicineisideally suited to
address. In this context, digital medicine refersto a system that
combines an active pharmaceutical and an ingestible sensor that

JMIR Form Res 2021 | vol. 5 | iss. 3 17993 | p.49
(page number not for citation purposes)


mailto:jeffrey.cochran@otsuka-us.com
http://dx.doi.org/10.2196/17993
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH

communicates to a mobile app or web-based application to
record that patients have taken their medication at a specific
time [7], providing an objective measure of ingestion.

Another potentially useful biomarker for patients with SMI is
disruption in sleep [8,9] and activity patterns [10,11], both of
which have been significantly linked to mental health. The
digital medicine system (DM S) used here noninvasively records
activity-related parameters such as step count, physical patient
orientation, and heart rate. Due to battery optimization for
ingestion monitoring, the DMS does not record these metrics
at a sufficiently high temporal resolution to perform common
deep identification techniques, such as heart rate variability
analysis[12,13]. However, accel erometer-based actigraphy has
been extensively validated against gold-standard sleep
measurements like polysomnography [10,14-17]; thus, the
available datafrom the DM S can noninvasively providevaluable
insight into patterns of rest and activity in patients with SM1 at
the currently available temporal resolution and battery
consumption while simultaneously recording previously
unavailable objective medication ingestion data with a single
devicein anatural care setting.

Thus, the goals of this study were twofold. First, 3-axis
accel erometer datafrom the DM Sand anovel analysisagorithm
were used to identify and analyze patients' longest period of
rest during each day they were on the system. The relative
quality of these rest periods was quantified using a modified

Heidary et a

k-means clustering a gorithm of accelerometer-derived features,
previous actimetry research has correlated these types of activity
featureswith wakefulnessin deep studies[14-17]. These activity
features should thus also be correlated with measurements of
rest quality as defined by the National Sleep Foundation, such
asdleep efficiency and wake after dleep onset [ 18]. The stability
of the rest period duration and consistency of the rest period
starting time were al so assessed across all daysfor each patient,
as measurements of rest duration [18-20] and starting time
[9,10,18] have a so been correlated with quality of rest. Finally,
preliminary correlations between rest and medication ingestion
records were explored.

Methods

DMS

The DM S used here has been described previoudly [21]. Briefly,
the DM S isacombination of an ingestible sensor embedded in
an active pharmaceutical and a sensor patch that is attached to
the torso, which records ingestion events and measures activity
via a 3-axis accelerometer and an estimated sample heart rate
with asingle-lead electrocardiogram (ECG). The patch, which
the patient must apply, also contains a temperature sensor and
an impedance sensor and is designed to beworn for 7 days. The
collected datais uploaded and stored in the cloud viaamobile
phone app that a so displays a patient dashboard (see Figure 1).

Figure 1. Schematic of the DMS. The DMS consists of an ingestible sensor embedded within an aripiprazole tablet. Upon ingestion, this sensor
communicates with a patient-worn patch, which records the ingestion event and provides measures of activity and heart rate using an accelerometer
and ECG, respectively, aswell astemperature and impedance across the patch. The patch then communicates al datato a smartphone app, which stores
the data on a secure cloud server that can be accessed by patients or designated caregivers viaamobile or web-based dashboard. DM: digital medicine;
DMS: digital medicine system; ECG: electrocardiogram; HCP: health care provider; IEM: ingestible event marker.
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This system isdesigned for monitoring medicationingestionin
patients with SMI. Each measured ingestion event is recorded
with atimestamp. The accelerometer data are measured across
a 14-second sample every minute, and a built-in algorithm
converts the raw data to a step count, mean acceleration along
al 3axes(a, a,, &), and mean body orientation angle (6), which
are read out at 1-minute intervals. When the patch initially
observes activity, the accelerometer is calibrated such that the
x-axisis approximately oriented along the longitudinal axis of
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the body regardless of the orientation of the patch. The ECG
provides the mean heart rate every 5 minutes.

Study Population

The population used in thisanalysis comprised 102 participants
enrolled across 2 clinical studies (NCT02219009,
NCT02722967) [22,23]. Table 1 contains the demographic and
clinical characteristics for these patients. All participants were
previously diagnosed with schizophrenia, bipolar disorder, or
major depressive disorder and were regularly receiving
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once-daily doses of the atypical antipsychotic aripiprazole. For
the duration of the study, patients received the digital version
of aripiprazole. Both studies were reviewed and approved by
the appropriate institutional review boards, and patients were
all deemed capable of using the DMS and provided signed

Table 1. Demographic and clinical characteristics of the sample population.

Heidary et a

informed consent. To ensure the reliability of individual rest
metrics, the data set presented here excludes 14 additional
patients enrolled in the studies that did not have at least 7 days
of recorded data from the DMSS patch.

Characteristic

Values (N=102)

Gender, n (%)
Female
Male
Age (years), mean (SD)
Race, n (%)
Black or African American
White
Asian
Other
Ethnicity, n (%)
Hispanic or Latino
Not Hispanic or Latino
Diagnosis, n (%)
Schizophrenia
Bipolar 1 disorder
Major depressive disorder
Observed ingestion (%)
Median (IQR)
Range
Observed ingestion duration (days)
Median (IQR)

Range

40 (39)
62 (61)
459 (11.3)

56 (55)
39 (39)
5(9)
22

5(5)
97 (95)

71 (70)
21 (21)
10 (10)

71.3(28.9)
14.8-96.6

54 (14)
7-64

Definition of Longest Rest Periods

The DMS patch provides step count and posture angle
measurements from the accelerometer every minute and the
mean heart rate from the ECG every 5 minutes. These
measurements were partitioned into 15-minute nonoverlapping
time intervals, which were assessed for data quality. A
15-minute interval was considered analyzable if al 3 of the
following conditions were met: (1) there was no point in the
interval at which the patch was pairing with the mobile app, (2)
there were at least 10 collected accelerometer measurements
within theinterval, (3) therewere at least 2 ECG recordswithin
the window.

Any intervalsthat failed 1 or more of these criteriawere labelled
as missing, ensuring that intervals were only used if they
contained sufficient reliable patch data.

For analyzable intervals, each 1-minute accelerometer record
was then examined, and if the posture angle of that record was
less than 30° away from horizontal, it was classified as rest.

https://formative.jmir.org/2021/3/€17993

Based on these accelerometer measurement labels, the
analyzable 15-minute intervals were then classified as either
rest (if greater than 70% of the records in that interval were
classified as rest) or active (if the rest criterion was not met).

These 15-minute windows were then used to define each
patient’s longest period of rest for a given day. The first step
was to identify the longest period of consecutive rest intervals
that did not contain any active or missing intervals, however,
this simple longest continuous rest period (LCRP) was likely
an insufficient representation of the patient’s true longest rest
period (LRP). For one, intervals labeled as missing could
artificially shorten these periods. Additionally, a single active
interval is not necessarily indicative of the end of that rest
period; for example, deep is often interrupted by a short period
of activity. Thus, an algorithm was used, asillustrated in Figure
2, to extend these longest periods of rest to more accurately
capture the duration of each rest period.

JMIR Form Res 2021 | vol. 5 | iss. 3 1e17993 | p.51
(page number not for citation purposes)


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

JMIR FORMATIVE RESEARCH Heidary et a
Figure 2. Flowchart for finding the longest rest period. The first step in defining the longest rest period for a given day isto locate the LCRP (ie, the
longest duration of consecutive 15-minute rest windows without any active or missing windows). The algorithm described in the flowchart is then used
to determine if nearby windows are added to the LCRP.

Longest continuous rest period (LCRP)
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within 5
windows of the

Are there
fewer than 5
missing
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Is there an
active window
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between the
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Briefly, sequences of continuous rest windows that were within
5 intervals of either the beginning or end of the initial longest
L CRP were added to the LRP if the intervening intervals were
all missing (ie, none of them were labeled as active). If exactly
1 active interval was present between the longest interval and
another rest interval in any of the 5-interval windows, only

between the
LCRP and the
new RI?

Is there only
one active
window
between the
LCRP and the
new RI?

sequences that contained 4 or more consecutive rest intervals
were added to the LRP. If more than 2 intervals between the
origina period and the additional rest period were labeled as
active, the new rest period was not added to the LRP. Figure 3
providesthe 15-minuteinterval rest designations and identified
LRPsfor asingle patient across al days.

Figure 3. Rest state interval designations and longest rest periods for asingle subject. (A) All 15-minute windows were classified as either rest, active,
or missing, according to the procedure discussed in the Methods section. (B) The longest rest period for each day was identified using the procedure

shown in Figure 2.
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Rest Featuresand Metrics

With the LRP identified for each patient on each day, features
were then developed to quantify the relative quality of rest
within these intervals. For this purpose, 3-minute rolling
windows of the accel erometer data, consisting of 3D acceleration
(& &, &), posture angle (6), and step count, were used, resulting
in 13 individual data pointsfor each 15-minute window. In all,
35 features (see Multimedia Appendix 1 Table S1) were tested,
and 4 features were chosen via a feature agglomeration
technique which is similar to agglomeration clustering but uses
recursive merging of features instead of samples [24]. The
feature agglomeration clustering agorithm was run
independently for each patient in the data set, and 4 features
that were consistently grouped into separate clusters across all
patients were chosen.

Heidary et a

These 4 featureswere then normalized to their respective ranges
and used in ak-means clustering a gorithm with 2 groups (k=2);
2 groupswere purposely chosen to identify both arest-reference
(RR) cluster, in which the mean posture angle was closer to a
horizontal position, and a deviation-from-rest (DFR) cluster. A
Euclidean distance across the 4D feature space quantified the
deviation from the rest cluster for each data point; because the
4 individual features used in thismodel are associated with rest
quality, this distance can be interpreted as a metric for the
quality of rest. For al points in the DFR cluster, the distance
was calculated from that point to the center of the RR cluster
in the 4D feature space. All points that were designated as part
of the RR cluster were given adistance measure of 0; thus, low
values indicated higher rest quality, while higher values
indicated poorer rest quality. Figure 4 shows a sample patient
cluster diagram with the Euclidean distance cal cul ation.

Figure 4. K-means clustering and relative rest quality in a single patient for 2 of the 4 features. (A) K-means clustering diagram plotted across 2
dimensions representing 2 of the 4 features in the clustering algorithm. All data points for each patient were classified using 2 clusters defined as the
rest reference cluster (in blue) and the deviation from rest cluster (in orange). (B) Relative rest quality distance metric calculation. A quality of rest
metric, represented here by variationsin color, was also determined for each data point by cal culating the Euclidean distance of the point from the center
of the rest reference cluster. All points within the rest reference cluster were assigned a distance of 0. Note that the rest quality color does not have a
perfect correlation with apparent distance on this 2D graph because the Euclidean distance is cal culated across all 4 feature dimensions.
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Within each 15-minute window, the distance measurements of
al points were then summed to create a single rest quality
metric. Figure 5A displays these LRPs and the calculated rest
quality in each window for a single patient. The relative rest
quality for each LRP was defined as the mean of the relative
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rest quality in al 15-minute windows within that LRP. Finally,
for agiven patient, the mean and SD of the relative rest quality
of the LRP acrossall dayswere used to transform therest quality
metric for each LRP into az score.
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Figure5. Daily relative rest quality and ingestion for asingle patient. (A) The longest rest period for each day. Each bar represents the time windows
that constitute the longest rest period for a given day. The color of each 15-minute interval within each bar represents the rest quality metric for that
window. (B) Ingestion times for each day. Recorded ingestion events are marked with ared circle, missed ingestions are marked with an empty black
circle, and the mean ingestion time across all days is represented by the horizontal line. (C) Ingestion and composite rest z scores. The composite rest
z score (in orange), which is the sum of the rest quality, starting time, and duration z score, and the ingestion time z score (in blue) are plotted across
all days for the same patient. We searched for data points where outliers in the composite rest z score occurred near the same day as a corresponding
outlier in the ingestion time z score (eg, on day 15). Note that days without recorded patch data were excluded from the analysis.
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The z score metrics of the stability of the LRP duration and of
the consistency of the LRP starting time were similarly
calculated acrossall daysfor each participant. A compositerest
z score for each LRP could then be calculated by summing the
absolute values of the quality, stability, and consistency z score
measurements.

Ingestion Metrics

Patient medi cation ingestion was quantified with 2 metrics. The
first wasthe patient’s overall observed ingestion rate, calculated
as the number of days during which an ingested dose was

30 40 50

Ingestion time z score
Composite rest z score

recorded divided by the expected number of ingested doses
across the entire regimen, which was defined as the time from
the first day with recorded patch data to the last day with an
ingestion record (see Table 1 and Figure 6A). The second metric
was a z score of daily ingestion time using the mean and SD of
ingestiontime across al daysfor agiven patient. Theseingestion
time markers were compared to the previously described rest
metrics by searching for single-day outliers in the rest z score
within 1 day of similar outliersin theingestion time z score (see
Figure 5B).

Figure 6. Ingestion rate and composite rest score. (A) Distribution of ingestion rate by patient. Ingestion rate was defined as the fraction of days that
contained an ingestion event. Notice that there are relatively few patients with a poor ingestion rate, which made developing robust classification
algorithms difficult. (B) Distribution of mean composite rest score across all days for each patient. (C) Ingestion rate versus mean composite rest score.
Thereisno clear correlation between the ingestion rate and the composite rest score. Note, however, that there are no patients with very poor adherence
(ie, an ingestion rate less than 0.5) that have alow composite rest score, which would be indicative of better rest.
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Results

A total of 35 features, calculated across 3-minute rolling
windows, were explored to characterize rest in this population
of 102 patients with SMI. There were no significant observed
differences across the 3 indications in this population (ie,
schizophrenia, bipolar disorder, or major depressive disorder)
for any of the forthcoming metrics. The 4 features chosen by
the aforementioned agglomeration technique were the mean of

Table 2. Rest features.

Heidary et

the circular deviation in the y—z acceleration plane, the mean
of the posture angle, the mean of the 3D accel eration norm, and
the SD of the x acceleration (see Table 2), which were &l
calculated across 3-minute rolling windows. The circular
deviation in the y—z acceleration, which represents the degree
to which the combination of the y and z components of the
acceleration differ from the full 1-g resting acceleration, was
particularly successful at differentiating rest windows from
those designated as active (see Figure 7).

Name Definition
y—z acceleration circular deviation (mean) E
Posture angle (mean) El
Acceleration norm (mean) =]

x acceleration (SD) o(ay)

Figure 7. The y-z acceleration circular deviation. (A) Mean z-axis acceleration versus mean y-axis acceleration for all data points in units of g. (B)
Mean z-axis acceleration versus mean y-axis acceleration for al rest data pointsin units of g. Note that, for the remaining data points, the y-axis and
z-axis accelerations tend to cluster around a circle with radius 1. Thus, the circular deviation in the y—z plane is an effective feature for differentiating

rest from nonrest.

All data points
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Mean z-cceleration (g)
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These 4 features were used in the k-means clustering al gorithm
to create the RR and DFR groups as well as the relative rest
quality distance metric (see Figure 4). The distance metrics for
each 3-minute window were summed over each 15-minute
interval, and the mean across the LRP was calculated for each
patient on each day, providing ametric of rest quality throughout
each LRP (see Figure 5A). Note that the value of thismetricis
inversely related to the quality of rest. The start time and
duration of each LRP was aso calculated. The z scores for this
rest quality, along with the start time stability and duration of
the LRPs, were calculated with respect to the mean and SD of
all LRPs within a given patient’'s data set. A composite rest
score was then defined by summing the absolute value of the 3
z score metrics for each LRP. This composite score was thus a
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measure of the combined magnitude of deviation from a
patient’stypical pattern for these 3 rest metrics. The distribution
of the mean value of this composite rest score for all patients
can be seenin Figure 6B.

These rest metrics were then compared to the overall ingestion
rate for each patient, which was defined as the fraction of days
a patient was using the DM Sthat contained an ingestion event.
This study population had a notable lack of patients with poor
adherence; for example, only 15% of patients had an observed
ingestion percentage of 50% or less (see Figure 6A). Patients
with lower adherence did appear to have arelatively low quality
of rest as quantified by the composite rest metric; there were
no patients with an ingestion rate equal to or less than 50% that
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had alow composite rest z score (see Figure 6C), which signifies
better rest. However, the asymmetry in high versus low
adherence and the small sample size precluded statistically
significant conclusions about the overall correlation between
low adherence and rest quality.

We were, however, able to explore correlations between daily
outliers in the composite rest score with outliers in ingestion
time that occurred within 1 day of the rest outlier. One such
example can be seen in Figure 5C. Although this sample does
not contain sufficient events of thistype to develop quantitative
conclusions, this could be a potentially useful marker for
identifying rest-related adherence risk factors in the time
domain.

Discussion

Principal Results

This DMS combines objective, time-stamped records of
medication ingestion with noninvasive physiological markers
of activity and heart rate in patients with SMI. It thus provides
aunique opportunity to measure the quality of rest and explore
correlations between rest and objective medication ingestion
data. Here, algorithms were developed to both identify rest
periods and quantify the relative quality of the rest within these
periods using only the data available from the DM S without
increasing battery consumption.

The LRP identification algorithm used accelerometer data, as
provided by the DMS, to first find 15-minute windows that
could be classified as rest and then to combine these windows
to find a daily period of longest rest. Thirty-five potential
accel erometer-measured features were explored, and the four
best were selected via a feature agglomeration methodology
(see Table 2). These features included the acceleration norm
and SD of the x-axis accel eration, with larger values associated
with greater activity. Another feature was the posture angle,
with 0 corresponding to a patient lying down and deviations
representing a grester degree of uprightness. The most novel
feature wasthe circular deviation of they—z acceleration, which
is aso correlated with rest. If a patient were lying till and
perfectly horizontally, the x-axis (ie, head-to-toe) acceleration
would be small, and thusthetotal y—z magnitude of acceleration
would be near 1. Thiswould be an example of high-quality rest
and result in a y—z circular deviation near O (see Figure 4).
Larger y—z circular deviations can thus be interpreted as an
indicator of decreased rest quality.

These 4 features served astheinput for an unsupervised k-means
clustering algorithm (k=2) that included a4D Euclidean distance
metric for each data point to the center of the RR cluster, which
was then applied to al windows in each LRP. This distance
metric thus could quantify the degreeto which apatient deviates
from the RR cluster. Because each of the 4 features that
constitute this distance can individually be correlated with rest
quality, this distance metric can thus beinterpreted asadeviation
from quality rest. All patients used in this clustering agorithm
were examined to ensure that their data points were not well
represented by asinglerest cluster. It should be noted that other
populations could contain such a patient, which could minimize
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the contrast between the RR and DFR clusters. This algorithm
demonstratesthe ability of the DM Sto quantify patient-specific
rest quality despitetherelatively low temporal resolution of the
available accelerometer data due to the need to prioritize power
consumption of the ingestion detection module. Thus, rest
quality can be quantified for patients already engaged with the
DM Swithout the use of an additiona activity tracker that would
require further patient engagement.

Exploratory correlations between the calculated rest metrics
and ingestion data were hindered by the sample’s asymmetry
in medication adherence, in which few patients exhibited poor
ingestion rates. Thus, no statistically significant conclusions
about rest and overall adherence were drawn. Patients with poor
adherence did tend to have larger compositerest z scores, which
isindicative of inconsistent rest quality; however, patients that
were largely adherent to the regimen did not necessarily have
more consistent rest as measured by the composite rest z score.
A z score-based comparison of daily outliers in rest and
ingestion outlierswithin 1 day could also serve asauseful metric
for exploring the time-domain prediction of variability in
medication ingestion time in a study with alarger sample.

Limitations

Thus, this analysis is an important first step in leveraging the
available data from this DM S system to quantify personalized
rest metrics for eventua correlation with objective ingestion
data, providing insight into the behavioral context of medication
adherence for patientswith SM1. However, the study does have
several limitations that can be addressed with future research.
The most notable is the lack of patients with very poor
adherence, which prevented the use of rest datato truly classify
patients by their adherence. This shortcoming can be easily
addressed by accruing more participants in future studies. It
would also beinteresting to apply these rest metricsto patients
in a controlled sleep study, which would enable an assessment
of the degree to which these markers for rest are an accurate
surrogate of sleep. Finally, an inherent limitation of the DMS
isthat it provides accelerometer dataat only 1-minuteintervals.
This study nonetheless demonstrates that this relatively sparse
data can still be used to effectively monitor patient rest.

There are many other future analysis directions that could be
pursued with this data. Two of the most direct extensions of
this study would be to more fully incorporate the system’s
measurement of heart rate and to begin exploring markers that
quantify a patient’s activity level throughout the day.

Conclusions

Data from the accel erometer in a DM S that provides objective
time-stamped medication ingestion records were collected and
used to develop novel algorithms for identifying and assessing
the quality of daily rest periods for individual patients. A lack
of patients with poor adherence in the sample population
prevented the use of a quantitative classifier; however, pilot
explorations of the relationship between these rest metrics and
ingestion provided several insights. Patientswith poor adherence
experienced lower quality of rest, while patients with high
adherence did not exhibit aconsistent rest pattern. Additionally,
the correlation of outliersin composite rest score with outliers
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in ingestion time is an interesting potential application of this  framework for future correlation of DMS-based biomarkers
algorithm. This study isan important first demonstration of the  with medication adherence in patients with SMI.
ability of the DMS to track patient rest, which provides a
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Abstract

Background: Middle-aged and older adults with mental health conditions have a high likelihood of experiencing comorbid
physical health conditions, premature nursing home admissions, and early death compared with the general population of adults
aged 50 years or above. An emerging workforce of peer support specialists aged 50 years or above or “older adult peer support
specidists’ isincreasingly using technology to deliver peer support servicesto address both the mental health and physical health
needs of middle-aged and older adults with a diagnosis of a serious mental illness.

Objective:  This exploratory qualitative study examined older adult peer support specialists' text message exchanges with
middle-aged and older adults with a diagnosis of a serious mental illness and their nonmanualized age-related contributions to a
standardized integrated medical and psychiatric self-management intervention.

Methods: Older adult peer support specialists exchanged text messages with middle-aged and ol der adults with a diagnosis of
a serious mental illness as part of a 12-week standardized integrated medical and psychiatric self-management smartphone
intervention. Text message exchanges between older adult peer support specialists (n=3) and people with serious mental illnesses
(n=8) were examined (mean age 68.8 years, SD 4.9 years). A total of 356 text messages were sent between older adult peer
support specialists and service users with a diagnosis of a serious mental illness. Older adult peer support specialists sent text
messages to older participants smartphones between 8 AM and 10 PM on weekdays and weekends.

Results: Fivethemesemerged from text message exchangesrelated to older adult peer support specialists age-related contributions
to integrated self-management, including (1) using technol ogy to simultaneously manage mental health and physical health issues;
(2) realizing new coping skills in late life; (3) sharing roles as parents and grandparents; (4) wisdom; and (5) sharing lived
experience of difficulties with normal age-related changes (emerging).

Conclusions: Older adult peer support specialists' lived experience of aging successfully with a menta health challenge may
offer an age-related form of peer support that may have implicationsfor promoting successful aging in older adultswith a serious
mental illness.

(IMIR Form Res 2021;5(3):€22950) doi:10.2196/22950
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Introduction

Middle-aged and older adults with mental health conditions
have ahigh likelihood of experiencing comorbid physical health
conditions, premature nursing home admissions, and early death
compared with the general population of middle-aged and older
adults[1]. Despite challenges associated with mental health and
comorbid physical health conditions in late life, there is a
shortage of trained professionals to address the medical,
psychiatric [2-4], and psychosocial age-related needs of this
vulnerable population. An emerging workforce of peer support
specialists aged 50 years or above is one of the fastest growing
mental headth workforces and may be a suitable
community-based workforce to simultaneously support the
mental health, physical health, and aging needs of middle-aged
and older adults with aserious mental illness. A serious mental
illness is defined as a diagnosable mental, behavioral, or
emotional disorder that an adult has experienced in the past year
that causesthem seriousfunctional impairment that substantially
interferes with or limits at least one major life activity (ie,
schizophrenia, bipolar disorder, and treatment refractory major
depressive disorder) [5].

Older adult peer support specialists are people with a lived
experience of aging into middle age and older adulthood with
a mental health condition. As people with serious mental
illnesses die up to 32 years earlier than the general population
[1], older age is commonly defined as 50 years or abovein this
population of peer support specialists and their service user
counterparts. For Medicaid reimbursement, older adult peer
support specialists aretrained and accredited by their respective
state to provide support services that augment the traditional
mental health system. Although accreditation and certification
of older adult peer specialists varies by state, as of 2017, 41
states were billing Medicaid for peer support services [6].
Promising evidence indicates that older adult peer support
specialist servicesreduce hospitalizations; improve engagement
and treatment adherence; improve feelings of lonelinessamong
older adults[7,8]; and promote hope, empowerment, and quality
of life[9,10].

Similar to peer support specialists of any age, older adult peer
support specialists employ a collaborative approach, in which
caring for others creates an upward spiral of positivity to both
professionals and service users [11]. This approach may be
central to recovery and support bidirectional successful aging
in people with serious mental illnesses and older adult peer
support specialists themselves. Successful aging is defined as
preventing late-life disease and disability; maintaining high
cognitive, mental, and physical function; and being actively
engaged in latelife[12]. Assuch, successful aging cannot exist
without the absence of disease, disability, and impairment, and
thus, may not apply to middle-aged and older adults with serious
mental illnesses, as the majority of this population is aso
diagnosed with one or more chronic health conditions [2]. As
such, subjective factors of successful aging for people with
serious mental illnesses may include resilience, optimism,
adaptability, life satisfaction, and physica and mental
health-related quality of life[12,13].
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Older adult peer support specialists are increasingly using
technology to deliver peer support servicesrelated to addressing
both the mental health and physical health needs of older adults
[9,20], including text messaging, videoconferencing, social
media, and virtual reality. Text messages may be a low-cost
high-reach intervention to support people in the community
between clinical encounterswith psychiatrists, social workers,
etc. Clinician-supported text message exchanges have shown
promising evidence of positive outcomes for improving mental
health disorders and cardiac outcomes [14]. Other supportive
clinician-based text message interventions have reported
potential improvements in users with a comorbid diagnosis of
depression and alcohol use [15]. A similar randomized
controlled trial of supportive text messages for users with
depression a so reported positive outcomes for depression [16].
Despite evidence of clinician-based text message effectiveness
for peoplewith mental health challenges, limited literature exists
on older adult peer support specidlists, and unlike clinicians,
their role is to intentionally disclose their lived experiences of
aging with mental health challengesto support older adults. The
purpose of this study was to explore older adult peer support
specialists text message exchanges with middle-aged and ol der
adults with a diagnosis of a serious mental illness and their
nonmanualized age-related contributions to a standardized
integrated medica and psychiatric  self-management
intervention.

Methods

Study Design

The study design and recruitment procedures have been
described in a previously published article [17]. Briefly, a
medical and psychiatric self-management intervention enhanced
with the smartphone app “Peer TECH” was offered to 10 older
adults with serious menta illness (ie, bipolar disorder,
schizophrenia spectrum disorder, and persistent major depressive
disorder) and one medica comorbidity (ie, cardiovascular
disease, obesity, diabetes, chronic obstructive pulmonary
disease, hypertension, and/or high cholesterol). All the
participants were over the age of 60 years, and the PeerTECH
intervention was delivered in the participant’'s home using
eModules augmented with the smartphone app (ig, it includes
text messaging between older adult peer support specialistsand
older service users). Eight of the 10 older service users
completed the intervention and were included in the current
analysis. Three trained older adult peer support specidists
delivered PeerTECH. All procedures were conducted in
accordance with the ethical standards of the Dartmouth College
Ingtitutional Review Board and with the 1964 Helsinki
Declaration and its later amendments or comparable ethical
standards. Written informed consent was obtained from al
participants.

An older adult peer support specialist and a research staff
member met with potential participantsin their homes. As part
of the informed consent process, research staff members
provided an overview of the study and discussed the voluntary
nature of study participation and confidentiality issues. If
interested, the potential participant completed written informed
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consent and could ask any questions as needed. This study was
approved by Dartmouth College Institutional Review Board.
After the informed consent form was completed by the
participant, an older adult peer support specialist met with the
participant in his’her homefor 1 hour each week over 12 weeks.

A study of PeerTECH text messaging exchanges has been
conducted with the data. The related findings have been
described in detail in a previously published report [17].
Previous research explored how older adult peer support
specialists used text messages to support integrated illness
self-management  (ie, via hedth behavior change,
self-management therapeutic techniques, engagement in health
technology, and peer support) [17]. This study seeksto expand
on prior work by exploring unique older adult peer support
specidists age-related contributionsto amedical and psychiatric
self-management intervention enhanced with a smartphone app.

Older Adult Peer Support Training

Older adult peer support specialists completed their
state-certified peer specialist support training. In addition to
their state credentialing, as part of thisstudy, they were provided
a4-day training by the third author (20 hours), which included
thefollowing content: (1) information about the interconnected
relationship between aging, physical health, and mental health;
(2) training ol der adultsto use technol ogy and mitigating normal
age-related challenges using technology; (3) older adult mental
health (eg, suicidality inlatelife, anxiety and depressionin late
life, and role of life eventsin mental health in older adults); (4)
techniques used in PeerTECH (ie, motivational interviewing,
psychoeducation, coping skillstraining, and behavioral tailoring
for medication adherence); (5) setting personalized goals and
action stepsto achieve goals; (6) delivering PeerTECH sessions
in person using eModules on atabl et; (7) structure of the weekly
sessions; (8) using lived experience of successful aging, physical
health, and mental health challenges and role play in teaching
self-management skills; and (9) orientation to the smartphone
app. Each older adult peer support speciaist had a two to
three-person casel oad and worked atotal of 10 hours per week,
including direct care, text messaging participants, and
supervision. Older adult peer support specidistswere supervised
by atrained older adult peer support supervisor for 1 hour each
week in person or over the telephone. Verbal informed consent
was obtained from older adult peer support specialists during
the older adult peer support specialist training.

Text Messaging Requirements

The smartphoneintervention portion of Peer TECH was designed
to reinforcein-person sessions and to provide support to people
in real-world environments. Older adult peer support specialists
were instructed to message participants a minimum of three
timesaweek. Therewas no maximum number of text messages
required. Text message exchanges were unstructured and were
to focus on nonmanualized peer support, follow-up of service
users goals, and discussions during in-person sessions
facilitated by eModules (eg, “hope you are doing well on your
goas- journaling and walking”). Older adult peer support
specialists were encouraged to text message at times consistent
with the preferences of the service users they were working
with. All text message content was logged, and the time/date
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wasrecorded. Requirementsfor text messaging were purposely
left unstructured in an effort to examine naturalistic interactions
between older adult peer support specialists and service users
with adiagnosis of a serious mental illness.

Smartphones and data plans were provided free of charge or
service user participants could use their own smartphone.
Participants were not provided incentivesto send text messages,
however, they were provided US $20 compensation to complete
baseline, 1-month, and 3-month assessments (total of US $60
over the entire study duration). For this study, incoming and
outgoing text messages were securely stored within the
smartphone app database. Text message transcript data were
extracted into an Excel worksheet and analyzed.

Data Analysis

Transcripts were analyzed for eight participants and three ol der
adult peer support speciaists. The codebook consisted of apriori
older adult peer support specialist and nonpeer researcher—driven
codes, which were derived from text messages, and inductively
derived codes from qualitative data [18]. The first and third
authors read data and incorporated new codes and operational
definitions from transcript coding, which isavalidated approach
that allowsfor multiple perspectives[18]. Codes were assigned
to text, grouped, and checked for themes. Thematic analysis
was used to summarize themes identified in the text message
data [19]. Analyses assessed within-group consensus or
disagreement. Member checking was employed to validate
results and resolve any incongruent findings. As such, thethird
author contacted the participating older adult peer support
specialiststo discussthe key themesthat emerged from the text
message data. This approach helped ensure these findings are
consistent with how older adult peer support specialists intend
to use these text message exchanges. Quantitative data
comprised the frequency of text messages by either older adult
peer support specialists or service users. Frequency data were
captured directly from the Peer TECH app. Frequency datawere
integrated at the conclusion of the study.

Results

Study Sample

The sample consisted of eight service user participants and three
older adult peer support specialists. Service user participants
had a mean age of 68.8 years (SD 4.9 years;, range 62-77 years)
and were primarily women (7/8, 88%), White (8/8, 100%), and
married (6/8, 75%). The sampleincluded people diagnosed with
major depressive disorder (5/8, 63%), schizophrenia spectrum
disorder (2/8, 25%), and bipolar disorder (1/8, 13%). Older
adult peer support specialists were all aged 55 years or above.
Additionally, 100% (3/3) were female, 66% (2/3) identified as
White, and 33% (1/3) identified as African American.

Text M essage Exchanges

Older adult peer support specialists sent text messages to
participants’ smartphones based on participants’ preferences
from 8 AM to 10 PM EST on weekdays and weekends. Over
the course of the 12-week intervention, a total of 356 text
messages were sent. For this study, only the text message
exchanges were analyzed. Five themes emerged including (1)

JMIR Form Res 2021 | vol. 5 | iss. 3 22950 | p.61
(page number not for citation purposes)


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

JMIR FORMATIVE RESEARCH

simultaneously managing mental health and physical health
i ssues through empowerment and technology; (2) realizing new
coping skills in late life; (3) sharing roles as parents and
grandparents; (4) wisdom; and (5) sharing lived experience of
difficulties with normal age-related changes.

Using Technology to Simultaneously Manage Mental
Health and Physical Health

Thefirst and most predominant theme was using technology to
simultaneously manage mental health and physical health
(29/53, 55%). Older adult peer support specialists encouraged
participants to take control of their mental health and physical
health needs using technol ogy. For example, an older adult peer
support specialist texted as follows:

You were able to relax enough to get the exercise. It
was amazing what 10 minutes of focused quiet can
do. Take a timer and just do a mental relaxation
exercise for 5 minutes 2x a day. It will be great for
your heart.You can find guided imagery and
meditations videos on YouTube also.

Another older adult peer support specialist texted as follows:

| can feel the stress you are under. In the app, there
are several short videos on stress reduction like deep
breathing, mindfulness, meditation that you can try
to have some peace.

Another older adult peer support specialist provided tools for
reducing anxiety as follows:

Doing slow deep breathing and short meditationscan
relax you and dissipate anxiety more effectively than
cigarettes. Think about it. | will look for some
YouTube videos on relaxation and/or smoking
cessation.

Realizing New Coping Skillsin Late Life

The second most predominant theme was realizing new coping
skillsinlatelife (8/53, 15%). Older adult peer support specialists
purported that they are learning new skillsin late life related to
coping skill development. For example, an older adult peer
support specialist texted as follows:

Sncel have beeninrecovery, | amlearning new skills
to cope with stressful days, weeks, and months.

Another older adult peer support specialist texted as follows:

| do alot of journaling (writing). It helps mein many
ways- when | am upset; when | don't have someone
totalk to and | need to get it out of my head; when |
have to make a big decision...Writing has been a
blessing for me especially in tough times.

Sharing Roles as Parents and Grandparents

Thethird most predominant theme was sharing roles as parents
and grandparentsinlatelife (7/53, 13%). For example, an older
adult peer support specialist texted as follows:

Being (Grandma...) means so much to me. | know you
love your grandchildren and in time we can work
through all of thiswith grace and ease.
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Another older adult peer support specialist texted as follows:

Wk as parents and women tend to put everybody first.
Now it is our time to take care of ourselves.

Older adult peer support specialists used their shared experiences
to help participants solve the challenges they were having with
their families, which were impacting service users mental
health. Older adult peer support specialistsand older adultswith
mental health conditions shared similar experiences, for
example, an older adult peer support specialist texted asfollows:

We grandmothers can't hold back our sheer joy and
love we have for our grandchildren. | wish | had a
video of your “ grandmother moment.” Your smile lit
up the room as you shared about your excitement
fromhearing fromyour granddaughter (that'sistears
of joy smile).

Wisdom

The fourth theme was wisdom (6/53, 11%). Wisdom, for the
purpose of this manuscript, was defined as advanced-level
knowledge that leads to good judgment [20]. Older adult peer
support speciaistsand ol der adultswith mental health conditions
both offered each other wisdom regarding aging successfully.
For example, one older adult peer support specialist texted as
follows:

We form habits without knowing it and once we
identify the” bad” habits, we can turn those unwanted
habits around in 14-21 days. We just have to be
persistent.

Another older adult peer support specialist texted as follows:

What you resist, persist what we focus on, we also
get... asa man thinketh, so ishe... What the mind can
conceiveand believe, it can achieve... In other words,
instead of focusing on what you don't want, put your
focus on what you do want. ... What can you do to
transform your thinking? What actions can you take
to feel better today? What do you want to be focused
on? WORDS HAVE POWER and so do we. We have
a saying “ Be, Do, Have” ex: Be Happy, Do things
that make you feel happy and you will have Happiness
inyour life.

Sharing Lived Experience of Difficulties With Normal
Age-Related Changes

The fifth emerging theme was sharing lived experience of
difficulties with normal aging (3/53, 6%). An older adult peer
support specialist texted as follows:

Seep is a challenge for me too. It is a process;, we
will work onit. | added the Seep module. | hope you
can get some good tips on getting a good night sleep. |
get home so late at night it's hard for me to wind
down. Let me know what works best for you, so | can
try it too.
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Discussion

Principal Findings

This exploratory qualitative study examined older adult peer
support specialists’ text message exchanges with middle-aged
and older adultswith adiagnosis of a serious mental illnessand
their nonmanualized age-related contributionsto a standardized
integrated medicad and psychiatric  self-management
intervention. Thefollowing themes emerged: (1) simultaneously
managing mental health and physical health issues through
empowerment and technology; (2) realizing new coping skills
in late life; (3) sharing roles as parents and grandparents; (4)
wisdom; and (5) sharing lived experience of difficulties with
normal age-related changes. Older adult peer support specidists
lived experience of aging successfully with a mental health
challenge may offer an age-related form of peer support that
may have implications for promoting successful aging in older
adults with serious mental illnesses.

The age of older adult peer support specialists and their
experiences with multimorbidity led to text message exchanges
that focused on the management of mental health and physical
health challenges using technol ogies outside of the PeerTECH
platform (eg, smartphone apps, YouTube, and socia media
platforms). Older adults in the general population with
multimorbidity are often faced with burdens of managing
treatment, such as increased hedlth care vists, refilling
prescriptions, managing diet concerns, and self-managing care
[14], and this is compounded by functional and structural
challenges (eg, lack of transportation) associated with serious
mental illnessesin late life[2]. Asincreasing numbers of older
adultswith serious mental illnesses are using technologies[21],
technologies may be viable tools to support latelife
self-management of mental health and physical hedlth
challenges. Further, older peer support specialists’ personal
experience of coping with multimorbidity using technologies
may influence service users to engage with these new
technologies to support their own medical and psychiatric
self-management skill development. Prior research has found
that clinician [22] and peer support interactions [23] within
digital mental health services facilitate engagement with
technologies. As such, older adult peer support specialists
shared experience may have arole in influencing engagement
in digital interventions among older adults with serious mental
illnesses.

The shared lived experience of parenting and grandparenting
between older adult peer support specialists and service users
may have facilitated the development of a supportive alliance.
Older adult peer support specialists' practice principles, unlike
those of clinicians, encourage sharing of their lived experiences
(or self-disclose) to support the recovery of individuals. The
use of intentional self-disclosure may have facilitated the
development of a supported aliance between older adult peer
support specialists and older adult service users.

Through sharing of experiences, older adult peer support
specialists offered wisdom related to navigating some of the
challenges resulting from age, illness, and life experiences.

https://formative.jmir.org/2021/3/e22950
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Wisdom is a prototype of successful aging [24] and has been
found to enhance mental health and promote well-being in older
adults (without serious mental illnesses) [25]. Possibly, through
bidirectional sharing of knowledge of aging, illness, and life
experiences, both older adult peer support specialists and older
service users may assist one another in navigating some of the
challenges of aging successfully with a serious mental illness,
which could support older adults between clinical encounters.
Thisisalso animportant areafor futureinquiry. As peer support
isanonmanualized form of support [26], peer support specialists
aged 50 years or above may offer different lived experience
expertise than their younger adult peer support specialist
counterparts, based on their level of expert knowledge (ie,
wisdom).

This study is not without limitations. First, it is not known
whether we met saturation. Qualitativeinterviews are conducted
until there is saturation of data (ie, saturation means that
researchersreach apoint in their analysis where sampling more
data will not lead to more information related to their research
questions) [27]. By drawing from grounded theory design [18],
saturation would generally occur with 20 to 30 participantsin
total [28]; however, the sample size was small because the
primary study was conducted to assess feasibility [9]. It is
important to note that findings cannot be generalized; however,
the themes identified can be used to guide the development of
peer support text-messaging services as an adjunct to
evidence-based interventions [9]. Further, we were unable to
stratify our data by demographic characteristics owing to the
sample size. For example, one peer had a master’s degree in
social work, and this advanced educational background likely
influenced the person’s delivery of services. Second, peers met
in person with participants over a 12-week time frame, and
in-person follow-up discussions from text messages are not
reported. Third, the sample involved a heterogeneous group of
people with psychotic disorders and mood disorders that
predominately included those with major depressive disorder.
Fourth, the participants in this study were all receiving mental
health services, and therefore, our findings cannot be generalized
to individual s with serious mental illnesses not enrolled in care
or without access to mental health services. Finally, the results
elucidate text message themes between ol der adult peer support
specialists and older adults with serious mental illnesses and
chronic health conditions; however, it isnot known whether the
peer-to-participant text message exchanges can improve
self-management and other clinical outcomes.

Conclusion

Older adult peer support specialists are an emerging part of the
service delivery system for older adults. Older adult peer support
specialists offered text message—based age-related experiential
contributionsto support aging successfully with amental health
and physical health condition. Through ol der adult peer support
specialists wisdom, sharing of new late-life coping skills and
similar age-specific roles in life and encouragement to use
technol ogy to support medical and psychiatric self-management
may promote engagement in nontraditional support services (ie,
YouTube) and support for older adults with serious mental
illnesses in the community between clinical encounters.
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Abstract

Background: Interventionsto involve parentsin decisions regarding children’s and young people's mental health are associated
with positive outcomes. However, appropriately planning effectiveness studies is critical to ensure that meaningful evidence is
collected. It is important to conduct pilot studies to evaluate the feasibility and acceptability of the intervention itself and the
feasibility of the protocol to test effectiveness.

Objective: This paper reports the findings from a feasibility and acceptability study of Power Up for Parents, an intervention
to promote shared decision-making (SDM) and support parents and caregivers making decisions regarding children’s and young
people’'s mental health.

Methods: A mixed method study design was adopted. In stage 1, health care professionals and parents provided feedback on
acceptability, usefulness, and suggestions for further development. Stage 2 was a multicenter, 3-arm, individual, and cluster
randomized controlled pilot feasibility trial with parents accessing servicesrelated to children’s and young people's mental health.
Outcome measures collected data on demographics, participation rates, SDM, satisfaction, and parents’ anxiety. Qualitative data
were analyzed using thematic analysis. Google Analytics estimates were used to report engagement with the prototype. Outcomes
from both stages were tested against a published set of criteriafor proceeding to arandomized controlled trial.

Results: Despite evidence suggesting the acceptability of Power Up for Parents, the findings suggest that recruitment modifications
are needed to enhance the feasihility of collecting follow-up data before scaling up to a fully powered randomized controlled
trial. On the basis of the Go or No-Go criteria, only 50% (6/12) of the sites successfully recruited participants, and only 38%
(16/42) of parents completed follow-up measures. Nonetheless, health care practitioners and parents generally accessed and used
the intervention. Themes describing appearance and functionality, perceived need and general helpfulness, accessibility and
appropriateness, and a wish list for improvement emerged, providing valuable information to inform future development and
refinement of the intervention.

Conclusions: Owing to the high attrition observed in the trial, proceeding directly to afull randomized controlled trial may not
be feasible with this recruitment strategy. Nonethel ess, with some minor adjustments and upgrades to the intervention, this pilot
study provides a platform for future evaluations of Power Up for Parents.

Trial Registration: International Standard Randomized Controlled Trial Number (ISRCTN) 39238984;
http://www.isrctn.com/I SRCTN39238984.

International Registered Report Identifier (IRRID): RR2-10.2196/14571
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Introduction

Background

Shared decision-making (SDM) isan ethical imperative whereby
health care professionals collaborate with service usersto derive
care and treatment decisions. The process involves an
exploration of health care options, service users' values and
preferences, and achieving treatment consensus [1]. Thereisa
wealth of knowledge suggesting that adopting SDM practices
is associated with better outcomes across health care settings
[2,3]. However, implementing SDM in children’s and young
people'smental health (CY PMH) servicesremainsachallenge.
Barriers to implementation include professiona, relational,
service user or parent, and service-level and context-level factors
[4]. Researchers agreethat aprimary reason could bethe unique
triad relationship involving multiple decision makers [5,6]. As
a result, parents may navigate between feeling excluded from
services, advocating or assuming the role of surrogate decision
makers depending on the age and capacity of the child or young
person [7,8]. Such feelings and rol es sometimes result in added
stressors for the parents involved [7]; low service engagement
[9,10]; and treatment disagreements between parents, health
care practitioners, and young people [11].

Parents and carers are recognized by the literature and by the
law as key members of the CYPMH decision-making process
[12,13], reporting significant benefits to involvement [14].
However, research in general pediatric care highlights parents’
emotional states as a commonly reported barrier to adopting
SDM measures[15]. Despite arange of interventions and service
delivery models to support parents involvement, time,
accessibility, and appropriateness of the interventions also
appear to influence use and successful implementation [16].
That study also revealed that research exploring available
interventions is limited in that it targets specific populations
(eg, attention-deficit and hyperactivity disorders or autism
spectrum disorders), uses less innovative modalities (eg,
face-to-face, paper-based, or static digital tools), or evaluates
interventions using nonrandomized study designs (eg, pre or
post, qualitative, or pilot trials). In addition, there appearsto be
a large number of interventions being developed and
implemented without being tested for effectiveness or using
small or unrepresentative samples [16].

In response to this, an evidence-based, theoretically informed
interactive web-based app was designed and developed to
support SDM in universal CYPMH services [17]. The core
content and aims of the intervention are based on an earlier
intervention named Power Up, an intervention designed to
promote SDM among young people accessing mental health
services [18,19]. Thisintervention builds on previous versions
by using an affective-appraisal approach that takesinto account
the emotional states of parents and caregivers.

https://formative.jmir.org/2021/3/e25235

With the growing interest in applying digital technology in
CYPMH services, several modes of delivery, including website
and text messages, have been adopted [20]. In line with the
Technology Acceptance Model (TAM), it is recommended to
test the acceptance of new digital interventions to ensure
successful implementation [21]. The TAM is an extension of
the Theory of Reasoned Action that focuses on behavioral
intention and attitude. The theory proposes that the assessment
of perceived usefulness and perceived ease of use can determine
whether users engage with the new digital intervention.
However, researchers and clinicians agree that poorly designed
studiesto evaluate these interventions can result in false-positive
findings and loss of research investments [22,23].

The evidence-based approach to evaluating effectiveness
recognizes randomized controlled trials (RCTs) as the gold
standard for generating the highest level of evidence. RCTsare
viewed as the most rigorous when it comes to determining
cause-effect relationships between trestment and outcomes[24].
However, to ensure asuccessful RCT, it ishighly recommended
that pilot and feasibility studiesarefirst conducted [25,26]. The
Medical Research Council’sguidelines highlight that assessing
the feasibility alows researchers to examine important
components of the research, such as testing the procedures,
estimating rates of recruitment and retention of participants,
and determining the sample sizes for future trials [27].
Therefore, acknowledging the relevance of pilot and feasibility
studies and in keeping with the Medical Research Council’s
framework for developing, evaluating, and implementing a
complex intervention, this study was considered an important
step.

Aims and Research Questions

This pilot feasibility study focused on obtaining end users
views of theintervention and exploring justifiable administration
procedures to inform a full RCT. The primary aim is to
investigate whether it is feasible to conduct a prospective RCT
of an evidence- and web-based app (Power Up for Parents
[PUfP]) to promote SDM in families accessing CYPMH
services. In addition, this study assessed the perceived usefulness
and acceptance of the intervention to determine whether end
users would engage.

The following research questions (RQs) were addressed:
Quantitative RQs;

+ RQL: What are the eligibility, consenting, adherence, and
engagement rates of participants using PUfP?

« RQ2: Arethe outcome measures appropriate and acceptable
for a prospective RCT?

+ RQ3: What are the potential barriers and enablers to
conducting a prospective RCT?

+  RQ4: Which datacollection procedures are appropriate and
acceptable?
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« RQ5: What is the scope of the pilot data collected from
users and nonusers of PUfP?

Qualitative RQs:

« RQ6: Is PUfP acceptable and useful for parents and health
care practitioners?

+  RQT7: Canthefeedback from PUfP users be used to further
refine the prototype for prospective RCTs?

Methods

Changesto Protocol

During theinitial stages of the study, it was discovered that the
intervention may be applicable to settings beyond the CY PMH
services offered by the United Kingdom’s National Health
Service (NHS). Parent expertsin patient and public involvement
(PP1) sessions confirmed this by expressing that theintervention
was something they could usewith limited guidance. In addition,
typical service users accessing CYPMH support via the NHS
were below the age of 18 years. Inlinewith the United Nation’s
definition of young people[28], this research interest extended
to parents of young people up to the age of 24 years. Therefore,
to obtain more feedback and usage data during the feasibility
and pilot testing phases, we added a second recruitment strand
(community sampling). It also became clear at later stages of
the study that recruitment from NHS services was slower than
anticipated, and therefore, the second recruitment strand assisted
in increasing the study’'s sample size. This change also
strengthened the study by alowing further exploration of
different recruitment strategiesto partly addressthe aims of the
feasibility study.

Study Design

A mixed methods study involving qualitative data collection
and feasibility testing was adopted. Interviews and focus group
discussions (FGDs) required user testing of the intervention by
health care practitioners and parents to obtain feedback on
acceptability and usefulness, and suggestions for further
development and upgrading of the prototype. The second stage
of the study included (1) a multicenter, 3-arm, randomized
controlled, pilot feasibility trial with parents accessing NHS
CYPMH services to explore efficiency and eliminate possible
study contamination and (2) a web-based individualy
randomized trial with acommunity sample of parentsto inform
recruitment strategies for future trials.

Study Setting

A total of 18 NHS Trustsin England offering CY PMH services
were identified as potential study sites. Community samples
were recruited on the web through social media advertising.
Parents in the community sample accessed the study viaalink
to the recruitment software Gorilla[29].

Intervention: PUfP

The development and evidence base for the PUfP prototype are
described and outlined in more detail in the study protocol [17].
PUfP is adecision support intervention with 5 key features (ie,
decisions, goals, journey, support, and resources). The
intervention aimsto encourage discussion, allow parentsto ask
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questions during sessions or seek further information between
sessions, and allow health care practitioners to tailor the SDM
process to accommodate the needs of the parent and child or
young person.

Participants

Health Care Practitioners

A contact person (site collaborator) circulated information about
the study to all health care practitionersat the CY PMH services.
Then, the health care practitioners attended an information
session where a brief introduction and further details of the
study were provided. Any health care practitioner whoidentified
asbeing in contact with the families accessing care when making
care and treatment decisions was €eligible to participate in the
study.

Parents

On the basis of the eligibility criteria, the health care
practitioners identified the eligible participants. Posters and
flyers were posted at the participating NHS sites. To obtain a
community sample, the study was advertised on the Anna Freud
National Centre for Children and Families website between
June and August 2019 and promoted through social media
platforms (ie, Facebook and Twitter). In addition, a blog post
waswritten on the Association of Child and Adolescent Mental
Health's website to further advertise the study [30]. The
recruitment process was guided and informed by the PP
activities and the study’s steering committee.

All parents were screened against the eligibility criteria
developed before the start of thetrial. Parents were included on
the following criteria:

1 Over the age of 18 years

2. No known mental health diagnosis

3. Ability to speak and understand English

4. Parent of at least one child or young person attending
CYPMH services.

Parents were excluded on the following criteria:

1. Concurrent and/or involvement in other research that was
likely to interfere with the intervention

2. Parents or guardians in cases where the child or young
person was being treated under a section of the Mental
Health Act.

Procedure and Materials

Qualitative Data Collection

Semistructured interviews and FGDs were conducted. The
interview guide aimed to capture the perceived usefulness and
acceptability of the intervention, including suggestions for
content and prototype upgrade. At the end of the interview
sessions, participants were debriefed and encouraged to contact
researchers with any further concerns or suggestions.

Quantitative Data Collection

Study sites were randomly assigned to either the control group
or one of the 2 intervention groups. Intervention group 1 (1G1)
received the prospective version 1 of PUfP which included
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decisions, goals, journey, support, and resources features.
Intervention group 2 (1G2) received version 2 of PUfP without
the support and resources features. The control group included
participants who were not exposed to either version of the
intervention. The cluster randomization for the NHS sample
was completed independent of the research team. For the
community sample, participant-level randomization was
conducted using Gorilla recruitment software. Therefore, any
parent accessing any form of CY PMH service (eg, school mental
health support or private therapeutic services) coming in contact
with the study information had a chance to participate.

Participants met with a researcher at a convenient time and
completed a battery of baseline and follow-up questionnaires.
These consisted of demographic details (gender, ethnicity, first
language, relationship to child, and child’s age), participation
rates (completion of consent, pretest and posttest measures, and
intervention use), SDM measures (the Control Preferences Scale
for Pediatrics [31], the Pediatric Shared Decision-Making
Questionnaire (modified) [32], and the Decisional Conflict Scale
[DCS] [33]), experience of service (the Experience of Service
Questionnaire [ESQ] [34]), usability and acceptance (the
Poststudy Usahility Questionnaire [35]), and an anxiety measure
(the Spielberger State Anxiety Inventory Form for Adults[36]).
Further details on the outcome measures are presented in the
study protocol [17]. Depending on which group the participants
wererecruitedinto (ie, IG1, 1G2, or control), they received help
to access the app and were given a guided tour. Participants
were then encouraged to use the app as much as they needed
to. Participants compl eted follow-up measures at 3 months after
or at dropout or discharge (whichever came first).

The health care practitioners completed an adapted version of
the Control Preferences Scale to highlight observed changesin
the amount of parental involvement in the child’'s care and
treatment decisions. Clinicians were asked to select 1 of 5
statements on whether “the parent left all mental health care
and treatment decisions about the child to the practitioner” or
“the parent shared responsibility for care and treatment decisions
with the practitioner.”

At the end of the pilot testing phase, participants were
encouraged to share their opinions on the study before being
debriefed and thanked for their participation. The Standard
Protocol Items: Recommendations for Interventional Trials
(SPIRIT) diagram [37] as reported in the study protocol
illustrates the participants pathway through the trial.

Data Management and Analysis

Qualitative Data

All interviews and FGDs were audiorecorded and transcribed.
Thedatawere analyzed using thematic analysis[38]. Datawere
coded using acombination of apriori themes as categories and
emergent themes [39]. The first step generated initial codes
from open coding, in which units of meanings were derived
fromline-by-line analysisfollowed by axial coding (ie, locating
linkages between data) to integrate and differentiate among
subcategories[39]. A priori themes or categorieswereimportant
in framing the emergent themes and assisted in reporting the
findings. NVivo was used as the qualitative data management
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software [40]. An independent investigator reviewed 3 random
transcripts and generated codes. The codes were compared and
discussed to reach a consensus before inclusion.

Quantitative Data

Descriptive  statistics were calculated for participant
characteristics at baseline, and Google Analytics estimates[41]
were used to report engagement with the prototype. To address
the aims of the feasibility study, the main focus was on
descriptive data. However, some exploratory significancetesting
using means and Cls were conducted on within- and
between-group mean differences at the 2 time points (ie, baseline
and follow-up) on the SDM measure using the as-per-protocol
approach. The intraclass correlation was also calculated to
prepare information for sample size calculation within a
clustered randomized trial. Analyses were conducted using the
Statistical Package for Social Sciences software[42]. Outcomes
from both study designswere then tested against 8 Go or No-Go
criteria (Multimedia Appendix 1). The criteria were informed
by the key areas of focusfor evaluating afeasibility study [26].
Upon completion of the study, the following decisions were
possible:

« Ready to proceed to full RCT
« Ready to proceed with some action to be taken
«  Not ready to proceed to full RCT.

Recording Adver se Events

Adverse events were identified as any untoward medical
occurrence in a parent, child or young person, or HCP, which
did not necessarily have a causal relationship with the
intervention. Any adverse events arising during the study period
were assessed for severity, causality, seriousness, and
expectedness (ie, relating to the information provided by PUfP).

Ethical Approvals and Research Governance

The study was ethically reviewed by the London Surrey
Research Ethics Committee (REC) and approved by the Health
Research Authority (IRAS 236277) for recruitment at the
CYPMH services provided by the NHS. Recruitment for the
community sample was approved by the University College
London REC.

Results

Overview

Recruitment was expected to begin in October 2018 and was
scheduled to last for 1 year. However, NHS REC approval was
received in December 2018; therefore, recruitment from NHS
began in January 2019. We approached 18 NHS sites, of which
12 (67%) CY PMH sites expressed interest and were recruited
to participate in both stages of the study. Web-based community
advertising resulted in 387 unique visitors on the study webpage.
The data collection was terminated on October 1, 2019. The
results section is structured according to the study’s RQs.

RQ1: What AretheEligibility, Consenting, Adherence,
and Engagement Rates of Participantsin the Trial?

Through consultation with site collaborators and HCPs, the
eligibility criteria were considered to be clear and
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straightforward. However, one site expressed difficulties in
recruiting parents due to the high percentage of parents at that
site with a mental health diagnosis, which met the exclusion
criteria. Consequently, this site withdrew from the study within
3 months of confirming its capacity and capability.

Qualitative Study

A total of 40 parents consented to participate in interviews or
FGDs(ie, 36 from the NHS and 4 from community recruitment).
In total, 36 parents from the NHS were recruited from 58%
(7/12) of the participating sites. The remaining 5 sites not
recruiting participants included the site that withdrew from the
study, 1 site that wished to take part in the quantitative study
only, and 3 sites that stated that the parents were too busy to
commit to an interview or FGD. Consequently, a total of 24
parents participated (24/40, 60%): 14 parentswereinterviewed,
and 10 participated in FGDs. For the remaining participants
who consented but did not attend an FGD or interview, it was
not possible to contact them on the email or phone contact
provided by the site collaborator or to arrange a convenient time
for aninterview. The sample included 22 mothers and 2 fathers
with amean age of 44.9 (SD 6.76) years. The mgority of the
sample (23/24, 96%) was of White or White British ethnicity.
The mean age of their children was 13.88 (SD 2.8) years, and
the children were experiencing a range of mental health
problems. Of the children, 29% (7/24) were boys, 66% (16/24)
were girls, and 4% (1/24) identified as other (Multimedia
Appendix 2).

A total of 33 HCPsfrom 8 NHS siteswereincluded in the study.
In total, 19 of the 33 participants were interviewed, and 12
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participants participated in the FGDs. For theremaining 2 HCPs
(6%0), it was not possible to arrange a time that was convenient
during the recruitment period. HCPs represented a broad range
of clinical expertise, worked with children and young people
aged from O to 25 years in an outpatient capacity and had an
average of 7.54 (SD 6.24) years of working experience in
CYPMH services (Multimedia Appendix 3).

Quantitative Study

A tota of 63 parents met the eligibility criteria and consented
to be part of the pilot RCT (ie, 30 from the NHS and 33 from
the community sample; Figure 1). There were no significant
demographic differences in the parents accessing the trial
through community recruitment and those accessing through
the NHS (x%=8.272; P=.41). Of the 63 parents, 42 (67%)
parents compl eted baseline measures (30 from the NHS and 12
from the community sample) and were randomly assigned to
control (n=12), IG1 (n=11), or IG2 (n=19). Of the 42 parents,
16 (40%) completed follow-up measures (ie, 12 from the NHS
and 4 from the community sample). A total of 2 parents
expressed not having time to compl ete the follow-up measures,
and the remaining parents could not be reached. There were no
significant differences between the parents who consented and
completed baseline measures and those who consented but did

not compl ete baseline measures (x28=8.766; P=.36). Similarly,

there were no significant differences between the parents who
completed follow-up measures and those who did not

(x%=8.015; P=.43).
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Figure 1. Consolidated Standards of Reporting Trials flowchart of participants in the quantitative study. |G1: intervention group 1; |G2: intervention
group 2; NHS: National Health Service; PUfP: Power Up for Parents.
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Only 50% (6/12) of the NHS sites were able to recruit parents
to stage 2 of the study with an intraclass correlation of 0.042
on the Pediatric Shared Decision-Making Questionnaire
(modified). Of the remaining 6 sites, one withdrew from the
study and another site reported insufficient clinical staff to assist
in identifying potential parents. The other 4 sites entered the
study within the last 3 months of recruitment and reported
insufficient time to recruit participants for both stages of the
study. Therandomized sample (n=42) was predominantly White
British, English-speaking mothers, with a mean age of 45.98
(SD 6.45) years. The majority of the participants were primary
caregivers of teenage girls with amean age of 14.31 (SD 2.14)
years (Multimedia Appendix 4).

Engagement With the I ntervention

Google Analytics use data from January 7, 2019 and October
1, 2019, were used, as the data coincided with the recruitment
of the first participant to the pilot study and the last day of data
collection. App use datawere made anonymousto comply with
the General Data Protection Regulation and research ethical
guidelines. Overall, 117 users cumulatively accessed versions
1 and 2 of the app and 72 registered an account. In total, users
visited the app 288 times for an average duration of 5 min and
59 s. Less than 33% of the users visited the app and left
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immediately without viewing any of the features (bounce
rate=32.99). An average of 3 active users were recorded for
each 28 day-period during the study. The decisions feature was
accessed 330 times, followed by journey 163 times, goals 160
times, resources 146 times, and support 103 times. All parents
recruited viathe NHS were guided through the setting up of the
app, and web-based participants had to download the app before
clicking next to indicate completion of baseline measures.
Therefore, it was estimated that the majority of theintervention
arm participants (n=30) accessed the intervention contributing
to these statistics.

RQ2: Arethe Outcome M easures Appropriate and
Acceptable for a Prospective RCT?

For parents who completed baseline measures (n=42), the
majority (40/42, 95%) had no missing data at baseline. The 2
cases with missing datafailed to complete the Pediatric Shared
Decision-Making Questionnaire (modified) and the DCS. For
parents completing follow-up measures (n=16), al measures
were completed by all parents, except the Poststudy System
Usahility Questionnaire (PSSUQ). Only parents belonging to
the intervention groups were required to compl ete the PSSUQ,
and all 5 completed it. At baseline, 53% (16/30) of the NHS
cases had compl eted the HCP observed Control Preference Scale
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(CPS). At follow-up, 58% (7/12) of the NHS cases had
completed the HCP observed CPS. The HCP observed CPS was
required only from parents recruited via NHS.

The outcome measures provided valuable information on
parents anxiety levels, decision-making preferences, and
experiences of SDM. Data from the outcome measures were
summarized and descriptively presented (Multimedia A ppendix
5). Overall, the majority of parents (n=26) who participated in
the study preferred to be involved in SDM. However, clinicians
reported that, based on observations, parents either left the final
decision to the HCP after sharing their views (n=6), got involved
in SDM (n=5), or preferred to make the final decision
themsedlves (n=4). The average Pediatric Shared
Decision-Making Questionnaire (modified) score reported at
baseline was 26.54, which increased to an average of 28.8 at
the end of the study (higher values indicate greater levels of
SDM). The average DCSincreased from 35.44 to 38.18 during
the study (higher values indicate greater levels of decisiona
conflict). In addition, the average overall satisfaction with care
score increased from 20.62 to 26.18 by the end of the study
(higher valuesindicate greater experience of service). However,
the SDM construct of the ESQ highlighted that many parents
did not experience SDM at baseline (32/42, 76%) and again at
follow-up. The average overall anxiety scores for the sample
showed scores that were above the cut-off (38) at both time
points, indicating that the parents in the sample were moderate
to highly anxious. The PSSUQ had a mean score ranging from
3to 3.4 overall and on all the subscales (lower values indicate
better performance and satisfaction).

RQ3: What isthe Scope of the Pilot Data Collected
From Users and Nonuser s of PUfP?

Asthe Pediatric Shared Decision-Making Questionnaire scores
for the overall sample shifted in a positive direction by the end
of the study, thismeasure wasinvestigated further to gaininsight
into the SDM outcome. The Clsaround the estimated differences
in mean scores were too wide to indicate any potential
significant differences between the groups[43]. However, based
on observed data, a baseline, there was a small observed
difference between the control (mean 28.12, SD 9.17) and
intervention groups (mean 25.86, SD 11.46) in the Pediatric
Shared Decision-Making Questionnaire (2.26 points, 95% CI
-5.31 t0 9.92). At the end of the intervention period, a small
difference was observed between the control (mean 29.36, SD
3.12) and intervention groups (mean 27.6, SD 11.89; 1.76 paints,
95% CI —10.75 to 14.28). On the basi s of the observations, both
the control and intervention groups may have increased the
behaviors of SDM over time.

For participants completing both baseline and follow-up, it was
observed that the control group at baseline (mean 28.91, SD
29.36) showed very little change at follow-up (mean 29.36, SD
10.36) on the Pediatric Shared Decision-Making Questionnaire
scores (—0.45 points, 95% CI —4.75 to 3.84). The intervention
group showed asmall difference from baseline (mean 22.2, SD
10.62) to follow-up (mean 27.6, SD 11.89; -5.4 points, 95%
Cl —26.56t0 15.76). Again, Clsaround the estimated differences
in mean scores were too wide to indicate any potential
significant differences over time. These preliminary findings
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suggest that if the change over time wasignored, parentsin the
control and intervention groups may have had similar scores
on the Pediatric Shared Decision-Making Questionnaire [43].

RQ4: What Arethe Potential Barriersand Enablers
to Conducting a Prospective RCT?

Potential barriers observed or reported by site collaborators
included insufficient time for recruitment and site setup, as
indicated by the challenge sites faced to recruit participants
within the final 3 months of the study. Second, including a
criterion that excluded parents with a mental health diagnosis
decreased the number of potential participants. This was
confirmed by thewithdrawal of 1 sitethat expressed challenges
with recruitment, as most parents reported having a diagnosis.

Although this pilot feasibility study highlighted potential barriers
that can affect recruitment in afull RCT, the study highlighted
no reports of adverse effectsin either stage of the study. It was
also possible to recruit a satisfactory sample (n=31) across 6
NHS CYPMH siteswithin 9 months and 33 participants within
3 months of community sampling. However, a high attrition
was observed among the participants. No other barriers to
upgrading to afull RCT were observed or identified. Input from
PPI sessions and guidance from the study’s steering committee
were highlighted as beneficial to the intervention development
and recruitment strategies.

RQ5: Which Data Collection Procedures Are
Appropriate and Acceptable?

For the qualitative study, the majority of parents (12/14, 86%)
opted for phone interviews. In addition, those participating in
FGDs preferred thisto be held at the CY PMH site and attached
to an existing meeting, instead of the university. For quantitative
data collection, the majority of parents preferred to complete
the baseline (30/42, 71%) and follow-up (10/16, 63%) measures
on the web.

Similarly, for clinicians participating in the qualitative study,
all clinicians opted for phone interviews. Those participating
in FGDs preferred this to take place at the CYPMH sites and
attached to an existing staff meeting. Although there was no
web-based option for HCPs completing the observed Control
Preferences Scale, many HCPs requested to have the measure
emailed or to receive a reminder email to prompt completion
of themeasure. In addition, both forms of randomi zation worked
smoothly, with an unpredictable assignment to the comparison
groups.

Qualitative Results

RQ6: |'s PUfP Acceptable and Useful for Parents and
HCPs?

Feedback revedled feasibility categories that represented
acceptability, (perceived) usefulness, and scope for
improvement. Participants described the appearance and
functionality of theintervention as essential to the acceptability
of PUfP. Perceived need and general helpfulness of the
intervention and accessibility and appropriateness of the
intervention emerged as 2 further themes describing the
perceived usefulness of PUfP. Figure 2 provides a brief
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overview of the themes emerging from the qualitative data,

Figure2. Anoverview of the themes emerging from qualitative data.

Appearance and
functionality

Attractive (+)
Age-appropriate (+)
Suitable (+)

Unclear (-)
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highlighting the important influencing factors.

Perceived need and
general helpfulness

Information (+)

Promoted shared
decision making (+)

Keep record (+)

Accessibility and
appropriateness

Easy to use (+)
Mobility (+)
Added burden {-)
Lack data security (-)

Wish list for
improvement

Usability (+)

Easy
implementation (+)

Acceptability
Theme 1: Appearance and Functionality of the I nterface

Parents' feedback on the intervention was mostly positive,
generally expressing satisfaction with the intervention (11/14,
79%). Most parents described the appearance of theintervention
as attractive. Parents aso appreciated the layout and
functionality of the intervention and described it as
age-appropriate and suitablefor their busy lifestyles. Therewas
a general sentiment that images and graphics were ideal for
parents:

| find it much easier on the eye. It gives a soothing
vibe kinda thing. [Parent, age 47 years]

Yeah, it looks good, colourful. [Parent, age 40 years]

It's not overly childlike. Yeah, | think it looks very
user friendly. [Parent, age 53 years]

HCPs also expressed satisfaction with the appearance and
provided favorable comments on the presentation of the
intervention (15/19, 79%). HCPswere aso positivein endorsing
specific components of PUfP and its suitability for parents.
HCPs highlighted that the layout and colors drew attention to
the relevant features within the app:

https://formative.jmir.org/2021/3/e25235

| like the layout, in terms of the different sections. |
think that's really good. [HCP, 2.5 years of
experience]

It's nice and clear in terms of the graphics. It tells
you what it is, and the tabs are really nice. [HCP, 7
months of experience]

Although parents and HCPs were generally satisfied with the
intervention, some expressed dislike with some of the features.
In addition, not all participants understood all features. Dislikes
centered on having apreference for specific colors and wording.
Although parents were able to find their way around the app
after clicking around or browsing the user manual, participants
expressed that clarity or further instructions are needed to guide
users:

| would say, | don't like question mark boxes, because
| think the text should maybe bein the main box itself,
because it's just another thing to click on. [HCP, 6
years of experience]

Soit'snot altogether clear what that [ Support section]
does...hereI've got a plus and a minus... [Parent, age
51 years|
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Usefulness

Theme 2: Perceived Need and General Helpfulness

Parents generally provided positive feedback, highlighting that
theintervention was useful (13/14, 93%). Theintervention was
well received by the parents, and they generally indicated that
the intervention was or would be useful for them and may also
help with various aspects of accessing CYPMH care. Parents
echoed the potential value of the intervention to keep records,
promote involvement in SDM, and signpost useful resources:

...and if it worked and it worked well, I’d be using it.
It'sreally good to have all your appointmentsin one
place as well. And the notes section, things that you
think, “ Oh, | need to talk to the doctor about that”

Yeah, | think it sounds really good. [Parent, age 39
years]

This definitely looks like something | would use.
[Parent, age 47 years)

Similarly, many HCPs expressed that the intervention was useful
and would berelevant to their practice (16/19, 84%). The HCPs
provided insight into the potential application and benefits of
PUfP, with the majority expressing that it should makeit easier
to signpost families to useful resources that can support their
practice:

It might also be helpful interms of just understanding
CAMHS That's often one of the first hurdles that |
have to get over with parents and young people, is
they don’t really understand our service and they
don't really understand CAMHS. | think that could
be quite helpful inthis. [HCP, 13 years of experience]

| think this can be used with any diagnosis. Thisis
kinda helpful. With any kinda parents, thisis helpful.
[HCPR, 15 years of experience]

Theme 3: Accessibility and Appropriatenessof thel ntervention

The concept of an app received mixed views from parents and
HCPs, mainly regarding usability. However, participants
highlighted positive reasonsfor using an app and expressed that
an easy to use and easily accessible app may motivate parents
to at least try the intervention. Participants generally thought a
digital resource provided that instant support and because of its
dynamic nature may also help the parents by providing feedback
and signposting. Participants also expressed appreciation that
the intervention had the potential for use on the go:

| think even if there were parents with learning
difficultiesor struggled with using a bit of technology,
| think, as long as they obviously had a phone, you
know, that they brought with them and we were able
to help guide them through it, | think that could still
work aswell. [HCP, 2.5 years of experience]

I think I"d probably use it more on my phone because
that’s constantly with me. So, if something happened,
like panic attack in McDonalds, like we' ve had before,
something like this will be quite handy. [Parent, age
36 years|
Although many participants highlighted that the intervention
presented limited potential for harm, there were genuine

https://formative.jmir.org/2021/3/e25235

Liverpool & Edbrooke-Childs

concerns around specific groups of parents, suggesting that the
intervention may be an additional burden to parents. Generally,
a sense of excluding some users based on their comfort with
technology or level of literacy was expressed. Similarly, data
security and privacy were also highlighted as concerns.
Participants expressed that sensitive datawould be entered into
the app, and therefore, reassurance of trustworthiness and safety
would be needed:

just thinking about culture and ethnicity and
language, and whether or not thiswould be available
in different languages, for those that don’t read
English, basically. [HCP, 2.5 years of experience]

aslong as|’massuming, it'sobvioudly all securewith
the data that you put on there and everything. Aslong
as | was confident that what | was putting on there
was all secure. [Parent, age 39 years)

WEll, | have a few illiterate parents so they may
struggle with this. [HCP, 16 years of experience]

RQ7: Can the Feedback From PUfP Users be Used to
Further Refine the Prototype for the Prospective RCT?

The following theme emerged addressing the final RQ.

Theme4: A Wish List for Improvement

Parents and HCPs appreciated that their input could potentially
help further develop and improve the PUfP prototype for future
research and before implementation. They suggested
improvements that could enhance usability and facilitate easy
implementation into practice. Feedback was either in line with
refining what already existed (eg, attaching the user manual to
the home screen) or adding new features that were seen asvital
(eg, emergency help) or features that could promote use of the
app (eg, options for emotional support such as mindfulness).
The overarching theme emerged as a wish list of improvements
for informing the development and refinement of PUfP:

A section on mindfulness, for themselves... [HCP, 2.5
years of experience]

Sometimes a brief video of how to use the app can be
useful, or testimony of another parent or carer talking
about themselves can be helpful. [HCP, 5 years of
experience]

| think if there was under resource, if there wasthings
like, “If this happens, do this” Maybe that would
help. [Parent, age 47 years|

Maybe having the manual whereit isfine, but maybe
there could bea smaller, | don’t know, more compact,
sorry, more compact version within the app itself to
just remind people what each of the particular areas
are for. [Parent, age 39 years]

Overall Feasibility and Acceptability

Thefindings suggest that although the components of the study
work well together, adjustmentsto the study protocol to improve
recruitment are needed to proceed to an appropriately powered
prospective RCT. In addition, the intervention appears to be
acceptable and usable, with findings further suggesting upgrades
and improvements that may benefit future trials. On the basis
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of the 8 Go or No-Go criteria (Multimedia Appendix 1), this
study achieved 15 points out of a possible 16. Although many
points were accumulated throughout the study, on further
reflection, we acknowledge the importance of an adequate
sample size to facilitate a fully powered RCT. This is an
important issue; therefore, we were particularly cautiousin our
interpretation of the points-based system.

Discussion

Summary

Thisstudy wasa preliminary investigation to pilot PUfP, anovel
digital evidence- and web-based app to promote SDM among
parents of children and young people with mental health
difficulties. This study aimed to assess the acceptability of the
intervention and examine the feasibility of proceeding to afull
RCT. To the best of our knowledge, thisisthefirst RCT to pilot
test an interactive parent-targeted digital SDM tool in CY PMH
settings. Qualitative datarevealed that PUfP may be acceptable
and useful for parentsand HCPs. Thefindings a so indicate that
there is scope for improvement of PUfP with suggestions for
refinement and upgrade. A total of 63 parentsmet the eligibility
criteriaand consented to participatein the pilot RCT. However,
42 completed baseline measures and only 16 completed
follow-up. Although there is some evidence indicating that
general administrative procedures such as overall study design
and selection of outcome measures are appropriate for afuture
RCT, the high attrition of participants suggests that some
modifications should be applied to increase recruitment target
numbers before upgrading to afully powered RCT.

Resultsin Context With Other Research

The 15 points accumulated from the Go- or No-Go criteria
indicated the successful completion of the study [44]. Themain
potential barrier identified for the future trial centered on
recruitment. Thisisnot uncommon among researchersrecruiting
in medical settings [45]. On the one hand, we obtained data
from 24 parents and 31 clinicians, which were acceptable for
the qualitative study and permitted data saturation [46]. On the
other hand, approximately 50% of the participants were lost to
follow-up when assessing feasibility measures. Although high
attrition is consistent with research in web-based interventions
[47], the small sample size was comparable with other studies
exploring decision aidsin CY PMH settings[48-52]. In addition,
our sample size was higher than the recommended sample size
for feasibility and pilot studies[53]. Nonethel ess, alarger, more
appropriate sample will render the research more efficient.

The number of eligible participants identified through social
media (n=33) is consistent with other studies reporting social
media as beneficial to recruitment rates [47]. In contrast to
previous studies indicating challenges in recruiting HCPs
[45,52], this study identified afair sample (n=24) of interested
HCPs. A possible explanation could be that the topic resonated
with the clinical care agendaor isin an area of special interest
toHCPsat CYPMH sites[54]. Usedata, however, demonstrated
the feasibility of parents accessing and using the intervention.
Similar findings have been reported in the original Power Up
for young people tested in schools and CYPMH services [18].
Taken together, these findings highlight that future trials of
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PUfP should clearly define and discriminate adherence to
intervention and adherence to study protocol. The relationship
between the 2 types of attrition could haveimplicationsfor how
the findings are interpreted [55]. For future trials of PUfP,
adherence to PUfP may promote SDM; however, a meaningful
sample size is needed to make the necessary comparisons.

In general, parentsreported a preferenceto beinvolved in SDM.
However, HCPs reported that some parents in their care
displayed behaviors in line with SDM, left the decision up to
HCP, or made the final decision themselves after sharing their
views or listening to the HCP's recommendations. These
preliminary findings are in agreement with other academics,
suggesting that athough SDM is preferred, not everyone
engages [56,57], or it may be too challenging to implement
[4,15]. This finding aso highlights that, within triad
relationships, varying levels of shared decision-making may
exist [6]. This may be, in part, due to the age and capacity of
children and young people.

Themajority of the qualitative sample (>80%), including parents
and HCPs, provided feedback consistent with the acceptance
and (perceived) usefulness of the intervention. These findings
demonstrate that additional support is generally well received
in CYPMH settings, as indicated in other studies [48,49,52].
The 3 emerging themes highlighted the importance of the
intervention for end users and may promote use. These themes
also fit within previous research on the broader TAM [21].
Qualitative findings further highlighted a wish list of features
and improvements to PUfP, which may potentially increase
acceptability and usefulness. Incorporating the participants
views would be in line with human and computer interaction
approaches to designing technological interventions and
reinforces an opportunity to involve end users in the
development of interventions. Researchers generally agree that
thisapproach to co-designing improves usability and subsequent
outcomes [58].

Investigations of parent responses to the Pediatric Shared
Decision-Making Questionnaire using Cls resulted in no
significant findings within and between groups. This is not
surprising because of the small sample size obtained and the
as-per-protocol analytic approach chosen [59]. However,
parents’ average anxiety levels were mostly above the cut-off
for this study’'s sample. This is in line with other research
suggesting that parents of children with mental health difficulties
generaly report higher stress levels[7].

Strengthsand Limitations

The primary strength of this study wasthe ability to obtain data
that could be useful for scaling up to afull RCT. Recruitment
figures were improved by including web-based community
sampling and social media advertising. Future trials could
explore these forms of recruitment further, balancing the
possible high proportion of incomplete data via the web-based
platform versusthe slow recruitment processviathe NHS sites.
Another strength of this trial was the consideration for
respondent burden by providing the participants with options
for phone or face-to-face interviews and optionsfor completing
outcome measures on the web or paper based. Notably, having
limited contact details made it difficult to reach some of the
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parents and resulted in a small number of parents completing
follow-up measures.

Although emerging themes suggested acceptability and
perceived usefulness, these themes were informed by views
taken from anonrepresentative sample that included the majority
of White British, English-speaking mothers of teenage girls. A
more representative sample, including fathers, other ethnicities,
or underrepresented groups, can provide deeper insights into
future research. A multi-site, cluster randomized approach was
considered a mgjor strength and did not incur additional
intervention costs. However, potential contamination of the
control group could be considered if the participants come in
contact with the community study recruitment information. This
may present some obstacles for the research team if the control
group gained access to the intervention. In addition, aweb app
was chosen over a native mobile app. As aresult, parents were
not required to download or install it from an app store.
Therefore, PUfP did not occupy space on the user’s phone. It
functioned as a website that is suitable for mobile devices and
is usually cheaper to build, maintain, and update than native
mobile apps [60].

Another major strength was the ability to gather use data via
Google Analytics. Although the research team attempted to
share the intervention only with the intervention arm, it was
possible that site collaborators, HCPs, and parents could have
shared the link with nonstudy participants. This may have
affected the accuracy of the use data, and therefore, caution
should be exercised when interpreting these types of data. Future
studies may need to collect both use and self-report data to
present a more reliable picture.

Finally, a mixed method design was also viewed as a strength
at the feasibility phase of the intervention. Outcome measures
provided valuable information that is of importance to the full
RCT, providing a basis for estimating sample size calculations
and selecting appropriate measures. Similarly, it provided
estimates of the time required to complete outcome measures
and gain access to the intervention. Although obtaining
qualitative and quantitative data from the participants may
triangulate the findings, this approach may potentially add a
burden to parents. However, the mixed method approach can
provide a better understanding of efficacy and efficiency and
strengthen the findings of future RCTs[61].

Implicationsfor Clinicians and Policymakers

Although these findings are preliminary, they suggest potential
areas of clinical application. First, PUfP was found to be
acceptable, as suggested by the parentsand HCPsin our sample.
The positive feedback surrounding the theme of perceived need
and the general usefulness of PUfP highlighted adesireto obtain
support if SDM was to be successfully applied in CYPMH.
These findings are in line with those of other researchers,
suggesting that policy guidelines should be considered to support
parents who report feeling uninformed and excluded from
services [54]. Notwithstanding the acknowledgment of the
Gillick competency principle [62], policy guidelines specific to
CYPMH could beinformative for HCPs working with families
of young people who are still considered being under the care
of their parents. Finally, the findings also highlighted moderate
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to high levels of anxiety among parents. Thismay provide HCPs
with a knowledge base for the emotional state of the parent
population accessing CY PMH care.

Future Directions

The generalizability of our findings is unclear. However, the
findings suggest that PUfP has the potential to be evaluated in
futureresearch. First, it isrecommended that PUfP be upgraded
and refined in line with the suggestions provided by HCPs and
parents before being tested further. These suggestions can impact
the usefulness and usability of the intervention. For example,
incorporating mindfulness techniques or other techniques can
provide additional support to parents during difficult moments.
Just as important are the suggestions to include a crisis section
and featuresto facilitate optional communication between HCPs,
children and young people, and parents or parent-to-parent
interactions. These improvements should also be made in
collaboration with end users to ensure the suitability of the
components.

Intermsof the study design, it isrecommended that futuretrials
maintain a multicenter randomized controlled study design.
However, a 2-arm approach may be sufficient, as growing
evidence suggests that parents involved in mental health
decisions may benefit from additional support [2]. Therefore,
if a 3-arm study design is to be maintained, the existing body
of knowledge may benefit from insights into different modes
of delivery. In addition, clustered randomization is
recommended to control for site-level activitiesthat can impact
family involvement in SDM [14]. However, if community
recruitment is also used, comparisons can be made between
samples to strengthen the findings or considerations can be
made to stratify the community sample into existing clusters.

Another recommendation is to revise the digibility criteria to
allow parents with an existing mental health diagnosis to be
included in future trials. These parents may actually benefit
from the additional support, and therefore, future trials can
control for and benefit from these statistical comparisons. It is
also recommended that the future trial adopts an intent-to-treat
analytic approach to draw accurate (unbiased) conclusions
regarding the effectiveness of the intervention [59]. This
approach will also be beneficial in light of the retention rates
observed in thistrial.

The study also benefited from the input of enthusiastic parent
partners who contributed to the intervention design and study
recruitment strategies. Future studies could use this PP
approach, as it possibly contributed to the smooth running of
this feasibility study. Future trials can also explore extending
an invitation and training to parent experts so that they can be
part of the research process asinterviewers or participate in the
identification and recruitment process at CYPMH services.
Finally, it may also be possible to estimate NHS provider costs
for usual care and other interventions, in addition to the
parent-reported costs to access services. Taken together, these
costs can be explored to fully capture any savings to be
estimated if the future tria incorporates economic evaluation
to explore the cost-effectiveness of the intervention.
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Conclusions

This feasibility pilot trial was designed and conducted to test
the essential aspects of the research design and acceptability of
theintervention to examinethe potential for conducting afuture
fully powered RCT. Despite evidence suggesting the
acceptability of PUfP, the findings suggest that recruitment
modifications are needed to enhance the feasibility of collecting
follow-up data before scaling up to a full RCT. Possible

Liverpool & Edbrooke-Childs

implications for practice and policy were discussed alongside
recommendations for future research. One important
recommendation is that the future RCT may benefit from
incorporating a mechanism to explore the cost-effectiveness of
implementing PUfP. Furthermore, in recognition of the age and
capacity of young people and the promotion of standards of
careto empower young service users, considerationsfor refining
PUfP to interact with other versions of Power Up may be
valuable.
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Abstract

Background: Cannabislegalization has raised concern about an increased risk of cannabis-impaired driving, particularly among
youth. Youth advocates and policy makers require cost-effective tools to target educational resources to promote responsible
cannabis use.

Objective: The objective of this paper isthreefold. First, it describes how ayouth advocacy organization disseminated alow-cost
digital brief intervention to educate and inform young people about responsible cannabis use. Second, it illustrates how digital
tools can help promote understanding about attitudes and behaviors toward cannabis while simultaneously offering tailored
education. Finaly, this paper contributes to examining behavioral factors associated with youth cannabis-impaired driving by
quantifying relationships between cannabis users' willingness to drive impaired and self-reported demographic and behavioral
factors.

Methods: This paper analyzed data from 1110 completed Check Your Cannabis (CYC) brief interventions between March
2019 and October 2020. The CY C asks respondents a brief set of questions about their cannabis use and their personal beliefs
and behaviors. Respondents receive comprehensive feedback about their cannabis use and how it compares with others. They
also receive asummary of reported behaviors with brief advice. An ordered probit model was used to test relationships between
cannabis use, demographics, and driving behaviors to gain further insights.

Results: The vast majority (817/1110, 73.6%) of respondents reported using cannabis. However, a much smaller share of
respondents reported problems associated with their cannabis use (257/1110, 23.2%) or driving after cannabis use (342/1110,
30.8%). We found statistically significant relationships between driving after cannabis use and age; Alcohol, Smoking, and
Substance Involvement Screening Test (ASSIST) risk score; and polysubstance use. However, we did not find gender to be a
significant determinant of driving after cannabis use. We estimated that every 10-point increase in the ASSIST score increased
the probability of sometimes driving after cannabis use by 7.3% (P<.001). Relative to respondents who reported never drinking
alcohol or using other substances with cannabis, those who sometimes drink or use other substances with cannabis were 13%
(P<.001) more likely to sometimes or always drive after using cannabis.

Conclusions: Thedigital health tool cost the youth advocacy organization approximately Can $0.90 (US $0.71) per use. Due
to the tool's unlimited use structure, the per-use cost would further decrease with increased use by the organization's target
population. Based on our results, public health campaigns and other interventions may consider tailoring resources to frequent
cannabis users, youth with high ASSIST scores, and those with polysubstance abuse. The cost-effectiveness of delivering digital
brief interventions with unlimited use is attractive, as increased use decreases the per-user cost. Further research examining the
efficacy of digital health interventions targeting problematic cannabis use is required.
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Introduction

Background

The legdization of cannabis in Canada and several US states
has raised concerns over cannabis-impaired driving. For
example, a2019 Gallup poll found that the top concern among
opponents of legalization in the United States was the belief
that legalization would increase vehicle accidents [1]. A 2019
survey found that 71% of Canadians were concerned about the
impacts of cannabislegalization on road safety [2]. At the same
time, many younger drivers do not perceive driving after
cannabis use to be a safety risk, and some believe that cannabis
use improves driving performance [3-5]. Although cannabis
use impairs driving [6-11], practical and feasible means for
testing for cannabisimpairment are limited [8,11].

Hall [11] acknowledged that a major problem in addressing
cannabis-impaired driving is the lack of a practical test for
impairment and caled for changing attitudes toward
cannabis-impaired driving. Wadsworth and Hammond [12]
compared patterns of cannabis use among youth in Canada,
England, and the United States [12]. They found higher rates
of driving after cannabis use among US youth relative to youth
in Canada and England and attributed this finding to greater
accessibility of cannabis and lower perceived harm among US
youth [12]. Wadsworth and Hammond's [12] findings suggest
that understanding cannabis risk perceptions may help
development of cannabis harm reduction programs.

Using an online survey of US cannabis users, Borodovsky et al
[5] examined the relationship between perceived intoxication
levels and driving after cannabis use and found evidence that
the perception of a safe level of cannabis intoxication, not the
typical level of intoxication, is associated with driving after
using cannabis use. These findings support the need for
identifying perceptions of harm from cannabis use and suggest
that tools that can identify these perceptions may inform
preventative messaging and screening for harmful cannabisuse.
One approach for identifying and mitigating risks associated
with cannabis use is implementing a digital health screener,
such as the Check Your Cannabis (CY C) brief intervention, an
anonymous digital health brief intervention designed for
personal computers, tablets, and smartphones [13].

The CYC, developed by Evolution Hedth Systems and
independent academic researchers, asks respondents questions
about their cannabis use and provides respondents with
personalized feedback about how the severity of their cannabis
use compareswith others of the same age and gender. The CYC
screener provides a nonjudgmental approach for educating and
positively influencing respondents’ awareness of harm from
cannabis consumption.

The primary theoretical behavior change constructs used in the
CYC design are normative feedback, harm reduction, and
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motivational interviewing. The CYC's design, workflow, and
technical infrastructure are based on asimilar brief intervention
for addressing alcohol use, Check Your Drinking (CYD).
Evolution Health Systems and independent academic researchers
also developed thistool [14]. Likethe CY C, the CY D provides
respondents with a brief tailored feedback report summarizing
personal substance use and comparing it with others of the same
age, sex, and country of residence [14]. The CYD has been
subject to 7 randomized controlled trials demonstrating support
of its efficacy in reducing alcohol consumption [14-20].

The CYC ispublicly available at no cost at a number of URLS
[21,22]. The intervention consists of a 13-item questionnaire
(Multimedia Appendix 1) and an output report tailored to the
user (MultimediaAppendix 2). Thefirst 3 questionsof theCYC
collect demographic data used to tailor the report to the
individual (first name or anonymous nickname, gender, age).
Questions 4 and 5 address personal use of cannabisin the past
3 months. Questions 6 to 9 address persona negative
consequences of cannabis use. Question 10 addresses driving
behavior following cannabis use, and question 11 addresses
polysubstance abuse. Questions 12 and 13 request information
about the user's cannabis expenditure patterns. Before the user
submitstheir responses, they must actively endorse a checkbox
that acknowledges that their nonpersonal information will be
used for improving the tool, and they receive a link to the
intervention's privacy policy.

Upon compl eting the questionnaire, the user receives atailored
personal report divided into either 3 or 4 sections, depending
on user inputs and output algorithms. The first section contains
normative feedback based on the user's age, gender, country of
residence (United States or Canada), and cannabis use patterns,
presented in text and graphical format. The second section
reportsthe user's estimated annual expenditure on cannabisand
compares this expenditure to purchases of movie passes and
pizza dlices. The third section reports the user's Alcohol,
Smoking, and Substance Involvement Screening Test (ASSIST)
score through text and graphical representation, which can be
used to evaluate whether aperson's cannabis useis problematic.
If usersindicate that they drive after cannabis use or use other
substances with cannabis, their report includes afourth section
with information about the risks of cannabis-impaired driving,
polysubstance use, or both.

In 2019, Parent Action on Drugs (PAD), an Ontario-based
community youth advocacy group, licensed awhite-label version
of CY Cfrom Evolution Health Systems at the standard nonprofit
annual rate of Can $1000 (US $787.01), including hosting and
reporting fees. Use of the toal is unlimited, meaning that there
is no restriction on the number of respondents or reports
generated. PAD also entered into a research partnership with
Evolution Health Systems in which Evolution Health Systems
assisted with the intervention dissemination strategy, data
analysis, and technical guidance. PAD's white-label version of
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the digital intervention is available for public use on PAD’s
website [23].

The primary purpose of PAD licensing awhite-label version of
the CYC was to offer high school students in the Greater
Toronto Areainformation and advice about cannabis use, which
Canada had recently legalized. A secondary purpose was to
collect data on cannabis consumption patterns, polysubstance
abuse, and driving.

Objective

This paper analyzes the data collected from PAD’s licensed
version of the CYC and focuses on the behavioral factors
associated with cannabis-impaired driving from the cannabis
user's perspective. The objective of this paper isthreefold. First,
it illustrates how low-cost brief interventions can be broadly
implemented to educate young people about responsible
cannabis use. Second, data from these tools can help promote
understanding about attitudes and behaviors toward cannabis
while anonymously offering tailored education. Findly, this
paper contributes to examining behavioral factors associated
with cannabis-impaired driving by quantifying relationships
between cannabis users willingness to drive impaired and
self-reported demographic and behavioral factors.

Methods

This paper's analysis relies on data obtained between March
2019 and October 2020 from the CYC brief intervention.

Table 1. Age and gender distribution for included respondents.

Moreno & van Mierlo

Identical versions of the CY C intervention are available from
the Evolution Health website or PAD’s websites [21-23]. PAD
promoted their version of the CYC on their website and at
speaking engagements at several high schools in the Greater
Toronto Area. Participants were ad libitum and anonymous,
and there were no incentives for completing the intervention.
All study participants consented to the use of their anonymous
data for research purposes. This study relied on convenience
nonprobabilistic sampling, in which respondents self-selected
to respond to the digital brief intervention questionnaire [24].
Multimedia Appendices 1 and 2 include images of the CYC
interface.

Between March 28, 2019, and October 23, 2020, we collected
1553 completed CY C questionnaires. With the goa of informing
responsible cannabis use among young adults in Canada, we
limited the sample to participants aged 25 years and younger
from Canada, thus reducing the sampleto 1175. We eliminated
from the analysis 34 responses that appeared to be duplicates.
We further reduced the sample by dropping from the analysis
6 responses with extreme outlier values for the reported
expenditures on cannabis and 25 responses with inconsistencies
(eg, reported not using cannabis but reported positive
expenditures on cannabis). The final study data set included
1110 responses. Table 1 summarizes the age and gender
distribution for the included responses.

Gender Minimum age (years) Median age (years) Maximum age (years) Observations, n
Female 12 17 25 447

Mae 12 17 25 593
Transgender or nonbinary 14 16 25 50

Not reported 14 16 18 20

Overdl 12 17 25 1110

Data were extracted from the intervention platform's precoded
custom structure query language database. All responses were
anonymous, and data collection procedures adhered to American
and Canadian privacy guidelines[25-27]. Respondents actively
endorsed acheckbox consenting to the use of their nonpersonal
responsesto analyze and improve the intervention and received
alink to the intervention's privacy policy. As the study relies
on unidentifiable archival data, the study was exempt from
further review.

After reporting gender and age, respondents answered 8
guestions related to their use of cannabis. The questionnaire
allowed respondents to report their gender as female, male,
transgender, nonbinary, or not reported. Respondents also
reported age as an open-ended question. The brief intervention
asks respondents about their expenditures on cannabis and
measures expenditures in 2 ways. the average monthly
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expenditure on cannabis over the past year and the largest
single-day expenditure over the past year. Average monthly
expenditures capture typical use. Expenditures are reported in
Canadian dollars.

A key component of the intervention is a calcul ated score from
the 6-item ASSIST devel oped by the World Health Organization
(WHO) [28]. The ASSIST evaluates an individua's use of
cannabis and classifies individuals into risk categories, with
high risk indicating the experience of problems resulting from
cannabis consumption. Figure 1isanillustration explaining the
ASSIST score after completion of the CY C questionnaire. The
WHO ASSIST score is the sum of weights assigned to the 6
questions listed in Table 2 [28]. The questionnaire asks
respondents to answer the 6 ASSIST questions. We computed
the ASSIST score based on the response weights, also shown
in Table 2.
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Figure 1. Check Your Cannabis ASSIST score. ASSIST: Alcohol, Smoking, and Substance Involvement Screening Test.
Your ASSIST Score?

The ASSIST score was developed by the World Health Organization to evaluate a person’s use of
cannabis. The ASSIST score shows whether a person’s cannabis use should be considered a problem.
Higher scores usually mean serious problems. The chart is in the shape of a pyramid to show that there
are more people with low ASSIST scores than high ones.

Your ASSIST score is 19. The white area of the chart shows where your score falls.

Assist Score

High Risk (27 or more)

Moderate Risk (4-26)

Low Risk (1-3)

No Risk (0)
Score Definition Probable Life Consequences
0 Norisk  |No cannabis use in the last 3 months.
1-3 Low risk |You are at low risk of health and other problems from your
current pattern of cannabis use.
4-26 Moderate |You are at risk of health and other problems from your
risk current cannabis use.

27 ormore |High risk |You are at high risk of experiencing severe problems (health,
social, financial, legal, relationship) as a result of your
current pattern of use and are likely to be dependent on
cannabis.

You noted that you usually drive after using cannabis, or ride with a driver who has. Research has shown
that driving high causes you to weave in and out of lanes, slow down and then speed up, miss signs,
misjudge time and distance, exhibit slow reaction time, and it can double your risk for a serious crash.
Treat cannabis like alcohol and do not drive, or arrange a ride from a sober driver.

You noted that you usually drink alcohol or use other substances when using cannabis. Here are some
common risks:
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Table 2. ASSIST score questions, possible responses, and WHO weights [28]. ASSIST: Alcohol, Smoking, and Substance Involvement Screening

Test; WHO: World Health Organization.

Question

Response (WHO weight)

1. During the past 3 months, how often have you used cannabis?

2. During the past 3 months, how often have you had a strong desire or urge to use

cannahis?

3. During the past 3 months, how often has your use of cannabisled to health, social, legal,

or financial problems?

4. During the past 3 months, how often have you failed to do what was normally expected

of you because of your use of cannabis?

5. Has afriend or relative or anyone else ever expressed concern about your use of

cannahis?

6. Have you ever tried and failed to control, cut down, or stop using cannabis?

Never (0); once or twice (4); monthly (5); weekly (6); daily
or amost daily (7)

Never (0); once or twice (4); monthly (5); weekly (6); daily
or amost daily (7)

Never (0); once or twice (4); monthly (5); weekly (6); daily
or amost daily (7)

Never (0); once or twice (4); monthly (5); weekly (6); daily
or amost daily (7)

No, never (0); yes, but not in the past 3 months (3); yes, in
the past 3 months (6)

No, never (0); yes, but not in the past 3 months (3); yes, in
the past 3 months (6)

Respondents al so answered questions about driving after using
cannabis and polysubstance use. These questions were “How
often do you drive after using cannabis, or ride with someone
who has?’ and “When you use cannabis, how often do you drink
alcohol or use other substances?’ The possible responses for
these questions were “Never,” “Sometimes,” “Usualy,” or
“Always.”

To better understand the factors associated with driving after
cannabis use, we modeled driving after cannabis use as a
function of age, gender, ASSIST score, whether the respondent
drinks or uses other substanceswith cannabis (ie, polysubstance
use), and cannabis expenditures. Given the qualitative and
ordered nature of the responses to the question about driving
after cannabis use, we estimated the probability of driving after
using cannabis using an ordered probit regression [29]. We
combined the “usually drives’ and “always drives’ categories
for the ordered probit model. Therefore, the dependent variable
in the model included 3 categories: (1) never drives after using
cannabis, (2) sometimes drives after using cannabis, and (3)
usually or always drives after using cannabis. For thisanalysis,
we limited the data to respondents of driving age (n=913). All
analysis was conducted using Stata 16 (StataCorp) [30].

We hypothesized that age has an increasing and diminishing
effect on driving after using cannabis and included age as a
guadratic in the ordered probit model. Because the vast majority
of participants in the analytical data reported their gender as
female (447/1110, 40.3%) or mae (593/1110, 53.4%), we

https://formative.jmir.org/2021/3/e25583

defined the gender variable in the model as female, male, or
other. Based on past studies, we expected differences by gender
in cannabis use and attitudes [31]. We also hypothesized that
respondentswith higher ASSIST scoresare morelikely to drive
after using cannabis, since a higher ASSIST score indicates a
higher risk of harmful cannabis use. We hypothesized that
polysubstance use is positively correlated with driving after
cannabis use, as it reflects risky behaviors. To the extent that
higher expenditures reflect greater use, we hypothesized that
higher expenditures are associated with heavier cannabis use
and therefore a higher probability of driving after using
cannabis.

Results

Figures 2-4 report the distribution of responses for the 3
categories of questions included in the brief intervention: (1)
cannabis use behaviorsin the past 3 months, (2) concerns about
cannabis use, and (3) driving after cannabis use and
polysubstance use. While 73.6% (817/1110) of respondents
reported using cannabis and 63.1% (700/1110) reported having
adesireor urgeto use cannabis, over 76.8% (853/1110) reported
never having problems with cannabis use (Figure 2, question
6) and 72.7% (807/1110) reported never failing to meet
expectations because of their cannabis use (Figure 2, question
7). However, among the heaviest cannabis users or those using
daily or almost daily (n=330), 48.8% (161/330) reported having
incidents of health, social, legal, or financial problems associated
with cannabis use.
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Figure 2. Percentage of respondents aged 12 to 25 years who reported cannabis use and problems in the past 3 months (N=1110).

Never

Q4. How often do you use cannabis?

Q5. How often have you had a strong desire or
urge to use cannabis?

Q6. How often has your cannabis use led to
health, social, legal, or financial problems?

Q7. How often have you failed to do what was
normally expected because of cannabis?

AsseeninFigure 3, 22.0% (244/1110) of respondents reported
having problems controlling their cannabis use (question 9).
Although only 12.6% (140/1110) reported having such problems
in the past 3 months, 79.3% (111/140) of the respondents in
this category were aged between 12 and 18 years, below the
legal age for cannabis consumption in Canada. When asked

Once or twice

m Weekly M Daily or almost daily

o [

Monthly

26 14

73 16
Respondents, %

about others' concerns over their cannabis use (question 8), a
smaller proportion, 62.4% (693/1110), reported “ never.” Figure
4 showsthat the vast majority of driving-age respondents, 66.5%
(607/913), reported never driving after using cannabis (question
10), and 61.0% (557/913) reported using alcohol and other
substances with cannabis (question 11).

Figure 3. Percentage of respondents aged 12 to 25 years who reported concerns about their cannabis use (N=1110).

No, never

Q8. Has anyone ever expressed concern about
your use of cannabis?

Q9. Have you ever tried and failed to control,
cut down, or stop using cannabis?

Yes, not in the past 3 months

® Yes, in the past 3 months

. .

Respondents, %

62 15

Figure 4. Percentage of driving-age respondents aged 16 to 25 years who reported risky behaviors (n=913).

No, never

Q10. How often do you drive after using
cannabis or ride with someone who has?

Q11. When you use cannabis, how often do you
drink alcohal or use other substances?

In our sample, the ASSIST score varied from 0 to 40, with
66.3% (736/1110) of respondents falling in the moderate risk
category. The average ASSIST score was 12 among teenaged
respondents (aged 12-18 years) and 18 for young adult
respondents (aged 19-25 years). ASSIST scores for teenagers
were statistically significantly smaller than ASSIST scores for
young adults (P<.001).
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Table 3 reports the ordered probit coefficient estimates. Male
gender (P=.28), other gender (P=.36), and monthly expenditures
(P=.07) were not statistically significant at the .05 level. Age
(P<.001), polysubstance use sometimes (P<.001) and usually
or aways (P<.001), ASSIST score (P<.001), and maximum
expenditure (P=.02) were statistically significant.
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Table 3. Ordered probit estimates for the question “How often do you drive after using cannabis or ride with someone who has?’ (n=913).

Covariate Coefficient estimate® P value
Age 0.6586 04
Agez —0.0162 .051
Gender (base=female)

Male 0.1105 .23

Other gender -0.2876 .20
ASSIST® score 0.0450 <.001
Polysubstance use (base=never)

Sometimes 0.4221 <.001

Usually or always 0.5942 <.001
Average monthly expenditure 0.0006 A1
Maximum single expenditure 0.0004 A1

&The log-likelihood for this model was —640.1 and the pseudo—R2 was 0.1569.

bAge and Age2 arejointly significant with a P value of .10.
CASSIST: Alcohol, Smoking, and Substance Involvement Screening Test.

Table 4 reports the average margina effects for each of the
outcomes of the driving after cannabis use variable. In Table 4,
ASSIST scores and polysubstance use have the largest
association with driving after using cannabis. Themodel predicts
that every 10-point increase in the ASSIST score increases the
probability of sometimes driving after cannabis use by 7.3%
(P<.001) and increases the probability of usualy or aways
driving after using cannabis by 5.8% (P<.001).

Table 4. Average margina effects for ordered probit outcomes (n=913).

Relative to respondents who reported never using other
substances with cannabis, respondentswho reported sometimes
using other substances with cannabiswere 13% (P<.001) more
likely to report driving after using cannabis. Those who reported
usualy or always using other substances were 18% (P<.001)
morelikely to report driving after using cannabis. This suggests
that using acohol and other substances with cannabisincreases
the probability of driving after cannabis use, consistent with
other studiesin the literature [8].

Covariate “How often do you drive after using cannabis or ride with someone who has?’
Never Sometimes Usually or aways
Effect P value Effect P value Effect P value
Age? -0.0253 .03 0.0152 .03 0.0101 .03
Gender (base=female)
Mae -0.0327 .23 0.0182 .23 0.0144 22
Other gender 0.0781 17 —0.0482 .20 -0.0299 14
ASSIST? score -0.0132 <.001 0.0073 <.001 0.0058 <.001
Polysubstance use (base=never)
Sometimes -0.1245 <.001 0.0767 <.001 0.0478 <.001
Usually or aways -0.1811 <.001 0.1062 <.001 0.0750 .001
Average monthly cannabis expenditure —-0.0002 A1 0.0001 A1 0.0001 A1
Maximum single cannabis expenditure —-0.0001 A1 0.0001 A1 0.0001 A1

#The marginal effect on age includes the full quadratic effect of age on the probability of driving after cannabis use.

bASSIST: Alcohol, Smoking, and Substance Involvement Screening Test.

Figure 5 plots the predicted probability of driving after using
cannabis at varying levels of age, ASSIST scores, maximum
expenditures, and average expenditures. This figure plots the
predicted probability by respondents who sometimes drive and
those who usually or always drive after cannabis use and the
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overal predicted probability of driving after cannabis use (ie,
the probability of sometimes driving plus the probability of
usualy or aways driving). In Figure 5, we explored how the
predicted probability of driving after cannabis use changeswith
respondent characteristics. If the predicted probability exceeds
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0.5, the model predicts that respondents are more likely than
not to drive after cannabis use, indicated with ared dashed line

Moreno & van Mierlo

in thefigure.

Figure5. Probability of driving after cannabisuseislow over arange of respondent characteristics (n=913). ASSIST: Alcohol, Smoking, and Substance

Involvement Screening Test.
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Panel A of Figure 5 showsthat holding constant gender, ASSIST
score, and cannabis expenditures, the overall probability of
driving after cannabis use was 0.28 for the youngest respondents
in the sample, peaked at 0.35 for 20-year-olds, and dropped to
approximately 0.20 for the oldest respondents. Panel B shows
that the overall predicted probability of driving after using
cannabis, al else constant, increased with ASSIST score,
suggesting that respondents with ASSIST scores greater than
25 are more likely than not to drive after using cannabis. As
seen in panel C, the predicted probability of driving after
cannabis use increased with maximum single-day expenditures.
However, the model predicted that even the respondents with
the highest expenditures, those most likely to be the heaviest
users, are unlikely to drive after cannabis use (ie, the predicted
probability of driving after cannabis use is less than 0.5).
Similarly, panel D shows that the predicted probability of
driving after cannabis use increased with average monthly
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expenditures, holding all other factors constant. Only at extreme
monthly expenditures (over Can $800 [US $630.09]) did the
model predict that respondents are more likely than not to drive
after cannabis use.

Figure 6 plots the probability of responding “usually” or
“adways’ drives after cannabis use by gender. We found that
gender was not a statistically significant factor in determining
the probability of driving after using cannabis after controlling
for age, ASSIST score, polysubstance use, and expenditureson
cannabis. The figure plots the 95% CI for the probability of
usualy or aways driving after cannabis use for male
respondents and shows that the probability of usually or always
driving after cannabis use for female respondentsis within the
95% CI for men at all ages. Respondents younger than 24 years
who reported being of another gender have a slightly lower
predicted probability of usually or alwaysdriving after cannabis
use than male respondents.
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Figure 6. Probability of reporting usually or always driving after cannabis does not differ by gender (n=913).

Our results show that except for individuals with high ASSIST
scores, after controlling for age, gender, and polysubstance use,
respondents in our sample were unlikely to drive after using
cannabis. Contrary to theliterature[31,32], wefound that gender
is not a datistically significant factor in determining the
probability of driving after using cannabis. We also found that
polysubstance use and ASSI ST scoreswere strongly correlated
with driving after using cannabis. While the level of cannabis
expenditures was statistically significant, the effects on driving
after cannabis use were small.
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Discussion

Principal Findings

The brief intervention questionnaire shedslight on self-reported
harmful cannabis use behaviors. We observed that the vast
majority of respondents reported cannabis use; however, they
also reported not experiencing problems with cannabis use.
However, daily cannabis users did report experiencing issues
resulting from their use of cannabis. M ore respondents reported
having family or others express concerns about their cannabis
use than reported their own concerns about cannabis use. This
may suggest that while respondents may not acknowledge
problems with their cannabis use, they report an awareness of
others' concerns about their use of cannabis.

IMIR Form Res 2021 | vol. 5 | iss. 3 [e25583 | p.90
(page number not for citation purposes)


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

JMIR FORMATIVE RESEARCH

At an implementation cost of Can $1000 (US $787.62), the
digital health tool cost PAD approximately Can $0.90 (US
$0.71) per use. Due to the unlimited use structure, the per-use
cost would further decrease with PAD’s target population's
increased use. The digital brief intervention is an example of a
low-cost tool that public health campaigns can leveragetotailor
resourcestoward the most at-risk populations. While we focused
on cannabis-impaired driving concerns, the tool is flexible and
customizable to explore specific cannabis use concerns.

Strengths and Limitations

This study provides insights into how young cannabis users
perceive their cannabis use and examines the relationship
between cannabis use and driving behaviors from their
perspectives. A particular strength isthat the CY C intervention
has limited use barriers, is anonymous, and was disseminated
by awell-known youth advocacy group (PAD). However, asis
common with self-reported digital health interventions, there
isno way to guarantee that user responses are accurate or honest.
Nevertheless, we have shown that a ssimple, low-cost digital
health tool such as the CYC can provide insights to guide
cannabis education programs and assist policy makers and youth
health advocatestargeting efforts for preventing cannabis abuse
specific to acommunity.

The population analyzed in this study can be described as
self-seeking and may be problematic cannabis users who
actively sought help or more information on their behavior. As
aresult, they may not be considered representative of the general
population. However, if thisis the case, it may add strength to
our principal finding that the largest amount spent on any given
day, higher ASSIST scores, and polysubstance use were
positively and significantly associated with driving under the
influence of cannabis. As a result, these preliminary results
should be interpreted with caution, and there is a need for
replication studies that may or may not confirm our results.

Future Research Directions

The CYC has recently been enhanced to include questions
addressing the source of cannabis acquisition (primarily
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dispensaries or licensed services versus informal connections)
aswell asemployment status and the user's geographic location.
These additional questions are designed to generate further
insight into cannabis use patterns and behavior. Geospatial
analysis will allow us to gather further insights and compare
use patterns across specific jurisdictions. The CYC has aso
been modified to include users’ first 3 charactersin their zip or
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analysis to help assessregional patterns.

Based on the ability of digital health interventions to collect
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and contrast these data for specific geographic aress, there is
the potential for these tools to examine associations between
cannabis use and driving at a regional level. This may give
further insight on potential predictors of increased risk, which
could support or validate findings from other, nondigital studies.

Conclusion

To our knowledge, thisisthefirst study to examine associations
between self-reported cannabis use and driving behaviors
through the use of a digital brief intervention, which has the
dual purpose of educating cannabis users and collecting datato
help inform and shape responsible cannabis use programs. Our
analysis indicates that the largest amount spent on any given
day, higher ASSIST scores, age, and polysubstance use were
positively and significantly associated with driving under the
influence of cannabis. Gender was not a significant factor.

We have shown how a low-cost digital health tool can inform
programs and policies for educating young people about
responsible cannabis use. Based on these results, public health
campaigns or other interventions may have a more significant
impact if they focus resources on problematic cannabis users
rather than the general population. The largest amount spent
variable may giveinsight into those who purchasetheir cannabis
from nonretail sources. Further research is required.
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Abstract

Background: The Interpersonal Theory of Suicide posits that there are three key elements of suicidal behavior: perceived
burdensomeness, thwarted belongingness, and the acquired capability for suicide. The digital campaign Better Off With You was
developed to directly challengetheideaof perceived burdensomeness among people who are contemplating suicidein 2 communities
within Australia.

Objective: The aim of this study is to explore the needs and preferences of people with lived experience of suicidal thoughts
and actions to inform the development of Better Off \Wth You.

Methods: This study involved a series of focus groups that aimed to discuss campaign messaging, scope, and approach. People
with lived experience of suicidal thoughts and actions attended the focus groups. After the completion of initial focus groups, the
results informed the creation of campaign collateral by creative agencies. Early versions of the campaign collateral were then
presented in the user testing sessions. Transcriptions were analyzed viathematic analysis.

Results: In total, 13 participants attended the focus groups and 14 attended the user testing sessions. The following three
overarching themeswere presented: acceptability, safety, and resonance. Participants believed that suicideisaseriousand ongoing
issuein their communities and welcomed alocalized suicide prevention focus via peer-to-peer storytelling. Theidea of perceived
burdensomeness required clarification but was perceived as acceptable and relevant. Participants seemed drawn toward peer
narratives that they perceived to be authentic, genuine, and believable as given by real people with lived experience. Campaign
messaging needs to be clear and empathetic while directly talking about suicide. Participants did not anticipate any significant
negative or harmful impact from any campaign videos and highlighted the importance of providing appropriate help-seeking
information.

Conclusions. Thisiterative study provided important insights and knowledge about peer-to-peer storytelling in suicide prevention
campaigns. Future campaigns should involve simple messaging, be validating and empathetic, and consider including a lived
experience perspective.

(IMIR Form Res 2021;5(3):€23892) doi:10.2196/23892
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suicide; interpersonal theory of suicide; social media; co-design; lived experience
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Introduction

Background

In 2016, there were approximately 800,000 deaths by suicide
globally [1]. In Australia, approximately 2.1 million people
aged 16 to 85 years have thought about taking their own lives
at some point [2]. There are a number of theories that provide
various insights into suicidal thoughts and behavior [3]. To
understand antecedentsto suicide, one of these key theories—the
Interpersonal Theory of Suicide—posits that there are 3 key
elements of suicidal behavior: perceived burdensomeness,
thwarted bel ongingness, and the acquired capability for suicide
[4]. Both perceived burdensomeness and thwarted belongingness
are significantly correlated with suicidal thoughts and actions

[5].

Digital platforms and social media are increasingly being used
to drive health promotion campaigns[6,7]. Indeed, social media
has arange of potential benefits for suicide prevention, further
providing an anonymous, accessible, and nonjudgmental forum
for sharing experiences [8]. However, only afew studies have
reported on the development of a safe campaign using social
media for suicide prevention purposes [8,9]. To date, only one
known campaign has published findings with regard to this
approach, which was focused on youth [10]. Critically, thereis
some concern that the misuse of social media could possibly
lead to the risk of contagion [11], where suicidal behavior,
thoughts, or deaths spread through a group or community.
However, following appropriate mediaguidelines and designing
campaignswith peoplewith lived experienceislikely to mitigate
theserisks[10] alongside appropriate social mediamoderation.
In fact, aligned with the Papageno effect, media can play an
important, protective role in sharing alternative approaches to
suicide, such as through suicide prevention campaigns [12].
Suicide prevention may involve various messages, including
encouraging those at risk of suicide to access the appropriate
mental health support, connect with others, and challenge their
suicidal thoughts to reduce morbidity and mortality [13-16].

Better Off With You: A Suicide Prevention Initiative

In response to this need, Better Off With You was developed, a
digital suicide prevention campaign underpinned by the
Interpersonal Theory of Suicide[4]. The campaign specifically
aims to challenge perceived burdensomeness: the common
schema experienced by people contemplating suicide that they
areaburden on their family, friends, and other people. Perceived
burdensomeness may relate to many areas, including worry
about being an emotional or financial burden on others. Such
a schema may lead people to believe that their family, friends,
and community are better off without them or that their death
would be a relief to those around them. Perceived
burdensomeness was chosen as a key focus of the campaign,
as severa reviews have identified statistically significant
relationships between perceived burdensomeness, suicidal
thoughts, and suicide attempts across a range of populations
[517,18]. In fact, some studies have found perceived
burdensomeness to be a stronger predictor of suicidal behavior
than thwarted belongingness [18]. Furthermore, no known
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campaigns have focused on this schema, meaning that it is a
novel focus for such acampaign.

Although digital suicide prevention campaigns currently exist
in Australia (eg, R U OK?, #YouCanTalk campaigns, [19,20]),
these campaigns generally target thwarted bel ongingness rather
than perceived burdensomeness and typically focus on educating
the community to reach out to those at suicide risk. In contrast,
Better Off With You directly targets people who may be
contempl ating suicide. The campaign is delivered through video
stories featuring people with lived experience of suicidal
thoughts and actions, encouraging people to challenge their
cognitions and visit a campaign website for more information
about the campaign, burdensomeness, and help seeking [21].
This focus on people with lived experience is important, as
previous evidence has found that peer-led interventions can
significantly impact areas such as quality of life, decreasing
intensity of suicidal thoughts, and improving a sense of
community [22,23].

Better Off With You was developed in partnership with 2
primary health networks (PHNSs), which are organizations
funded by the Australian Government Department of Health to
deliver an efficient and effective primary health care system,
including commissioning community-based suicide prevention
activities. The 2 PHN partners, Northern Sydney PHN and
Northern Queensland PHN, selected targeted areas within their
regions to undertake the campaign pilot: the Northern Beaches
of Sydney and the Whitsunday, Isaac, and Mackay area of
Northern Queensland. These areas were chosen based on the
following criteria: areas of greatest need (based on suiciderates
and community concern); existing local networkswhere suicide
prevention action planning and community engagement were
already underway (including collaboration with local hospital
networks, service providers, emergency services, and other
community groups); strong local coordination, including
capacity of staff within the specific PHN areato be akey contact
for supporting campaign implementation; and preparedness of
local services to respond to people seeking help in crisis,
including emergency department referral pathways and
follow-up care after a suicide attempt.

The campaign was developed iteratively with a direct
involvement from the local communities and integrating best
practice media guidelines for suicide prevention—focused
communications. Thisincluded having atargeted, clear message
with an emphasis on hope [15,16]. In addition, the approach
was designed to engage the local community and provide
opportunities to be a part of the change, aligned with
evidence-informed, community-led suicide prevention
approaches [24].

Objectives

Theaim of this study isto explore the needs and preferences of
people with lived experience of suicidal thoughts and actions
to inform the development of a digital peer-to-peer suicide
prevention campaign pilot, Better Off With You, targeting
perceived burdensomeness in 2 Australian communities.
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Methods

Design

This formative study was qualitative in nature and involved
focus groupsto discussinitial campaign messaging, scope, and
approach. Focus groups were chosen so that participants could
share and reflect on each other's beliefs, opinions, and
experiences in the local community. The results informed the
creation of the campaign collateral by creative agencies. Early
versions of the campaign collateral were then presented in user
testing sessions and then further refined before the campaign
launch and impact evaluation.

Participants

Focus groups used criterion-based sampling [25]—in this case,
people who have experienced suicidal thoughts and actions
living within 2 PHN areas. As such, the research included
individualswho were most likely to benefit from (or beimpacted
by) Better Off With You.

Targeted recruitment occurred through local health and
community organizations that are already engaged in suicide
prevention efforts. These organizations were contacted and
asked to share a flyer with relevant contacts, such as local
suicide prevention champions and advocates within businesses
and community organizations. Potential participants were also
contacted through socia media advertisements. Participants
wererecontacted for user testing workshops a ongside additional
contact with local stakeholders and snowballing (asking the
existing focus group participants to share a recruitment notice
with their networks).

Participants were required to meet the following inclusion
criteriac be aged 20 years or older, currently or previously
resided in the area, have arelevant lived experience (identified
through the yes or no question: Have you ever experienced a
personal crisisor mental health issues relating to suicide [that
is, experienced suicidal thoughts or actions yourself]) but felt
well enough to discuss their experiences or speak about this
topic in aworkshop context, and had not attempted or seriously
contemplated suicide in the last 12 months. The inclusion
criterion related to lived experience was to ensure that the
participants were able to comment on the campai gn messaging
and materials with respect to their own personal experiences,
rather than speaking theoretically or from the perspective of a
family member or friend. Theinclusion criterion relating to age
(=20 years) was specifically chosen after a review of suicide
rates among different demographics in the local communities.
This review identified that people aged 20-60 years were
particularly at risk and were thus an important target audience
of the campaign.

Ethical Consider ations

The study was reviewed and approved by Human Research
Ethics Committee, Bellberry Limited (2019-03-230). As the
study wasiterative, the latter stages of the study were reviewed
via amendments to the original application. Research was
conducted by amultidisciplinary team with expertisein mental
health research, suicide prevention, public health, qualitative
research methods, and psychol ogy.
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Participant safety was prioritized by incorporating strategies
used in previous suicide-related research [9]. Participants
prepared a wellness plan to support them if they experienced
distress during the workshop. A local mental health clinician
was present to support participants should they experience
distress during the workshop. Participants were reguested to
follow safe sharing guidelines and not disclose the details of
suicide attempts in the session (either their own or those that
have occurred in their community). Furthermore, participants
were provided with crisis service contact details before focus
groups through email contact, consent forms, and in follow-up
emails within 48 hours of participation.

M easures and Procedure

Focus groups and user testing sessions were attended by 3
female members of the project team: MW and EC, researchers
who cofacilitated the discussion and who have experience in
qualitative data collection and analysis, and BV, project lead,
who provided oversight and support during discussion and took
field notes. Sessionsran for 1.5-2 hours and were conducted in
spaces such as local clinic meeting rooms and community
centers.

Each session commenced with participants compl eting consent
formsand anice breaker. Each session was audio-recorded, and
the participants were reimbursed with a Aus $50 (US $38) gift
voucher. Participants were asked to complete feedback forms
covering participants' perceptions of the session’s safety at the
end of each session, whether the session wasinteresting, whether
they felt heard during the session, or whether they felt Better
Off With You could make adifference in their community. Each
of these was rated on a 5-point Likert scale from strongly
disagree to strongly agree. Participants were also asked if they
wereinterested in being recontacted for user testing sessionsin
the coming months.

Content was informed by a discussion guide. Focus groups
involved an in-depth exploration of individual experiences,
needs, and preferences related to content, format, and channels
to assist in designing Better Off With You. Discussion questions
pertained to memorabl e health campaigns, important messages
around suicide prevention, discussion around perceived
burdensomeness and its rel evance, and format of the campaign.
Region-specific questions were asked, including questions about
the impact of suicide on their local community and the types of
imagery or messaging that would appeal to the community.

User testing sessions were held around 3 months after the
workshops. These involved reviewing the near-final campaign
materials to ensure that they met the design requirements
identified in the focus groups. Participants were shown
30-second and 3-min versions of the campaign videosfeaturing
local people with lived experience of suicidal thoughts and
actionsand filmed in local settings. There were 3 video stories
per region; each 30-second version was shown and discussed,
and one 3-min version was shown and discussed. Discussion
guestions pertained to immediate reactions to the videos, likes
and dislikes, perceived messages in the videos, and perceived
appropriateness for the local community. Participants also
discussed website design and architecture (wireframes).
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Data Analysis

Descriptive statisticswere calcul ated for written feedback forms
(percentage agreement and means or SDs). Audio files were
transcribed verbatim. Transcriptions, field notes, and written
feedback were analyzed via thematic analysis using the
methodology outlined by Braun and Clarke [26] using NVivo
12 (QSR International). This was a recursive process that was
both deductive and inductivein nature. Theinitial stepsinvolved
immersion in the data by 2 authors (MW and EC), viareading,
rereading, and listening to recordings. These authors then
independently coded each transcript line by line, and met to
discuss and generate overarching themes based on patterns
identified between the codes. L atter transcripts were then coded
using theseinitial themes asaguide. The authorsregularly met
to discuss the thematic analysis and to modify and refine the
themes, subthemes, and codes.

Results

Overview

The results are presented chronologically below, with each
subphase structured according to 3 themes: acceptability, safety,
and resonance. These overarching themeswere applied on both
the focus groups and user testing sessions and are discussed in
relevance to each iterative stage. Subthemes, including clarity
of messaging and balancing hope and realism, were discussed
where appropriate. Descriptive statistics for feedback formsare
presented in Multimedia Appendix 1.

Focus Groups

In total, 13 people with lived experience of suicidal thoughts
and actions participated in focus groupsin June 2019. Thefirst
workshop was held in Northern Queensland and included 6
women aged 27 to 59 years (mean 48.7, SD 11.6). Owing to
recruitment difficulties, a second workshop could not be held
in this PHN area; instead, 2 individua interviews were
conducted with 2 women aged 48 and 64 years. A second
workshop was held afortnight later in New South Wales. This
workshop included 3 women and 2 men aged 27-60 years (mean
44.8, SD 19.2). For workshop participants, written feedback
(Multimedia Appendix 1) indicated a very high agreement
(>90%, 10-11/11) that the workshop was safe, interesting,
participants’ voices were heard, and the campaign could make
adifferencein thelocal communities.

Acceptability

Participants believed that suicide is a serious, ongoing issue in
their communities and welcomed alocalized suicide prevention
focus. However, most participants did not immediately identify
perceived burdensomeness as an important schemafor someone
contemplating suicide. Participants aso had difficulty
understanding the tagline Better Off Wth You and itsrelationship
to burden without context. Participants tended to initialy
conceptualize the message as being said by other people (family
or friend) to asuicidal person, rather than being said by people
with a lived experience. They felt that this perspective would
have a negative impact on someone contemplating suicide and
that they would feel guilty and ashamed of having suicidal
thoughts:
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| just got the feeling of guilt [fromthetagline” Better
Off With You"]...that it's not about the person who
issuicidal, it's about the other people; we are better
off with you. We're not focusing on the person and
trying to find out what’s going on for you, and that
goes into that guilt tripping: “ We want you here so
don't you dare kill yourself”. [Female participant,
New South Wales session]

Interpretation of the tagline was discussed in detail; hence, the
first subtheme wasidentified: clarity of messaging. Participants
found thetaglineto be clearer oncethey understood the broader
messaging of the campaign. Once participants understood that
the message would be delivered by someone with a lived
experiencerather than by athird party and that the message was
free from judgment or shame, they generally accepted the
tagline. Similarly, participants accepted targeting perceived
burdensomeness once this was explained clearly and
contextualized, even though participants might not have
experienced this schemaas apart of their own lived experience
with suicidal thoughts and actions:

| think [the messageis] actually very, very powerful.
| think theidea of if you can just get yourself over this
point —and thereisa point and it is going to change.
It may not get better straight away, but if you can just
get yourself over this hurdle and out of this rut again
maybe you can start helping yourself a little bit.
[Femal e participant, Queensland session]

Safety

Participants did not identify any component of the campaign
that was identified as inherently triggering or unsafe, as long
asthe messaging was clear and considered. However, they spoke
to the nuance of maximizing emotional safety in the
campaign—that is, minimizing distress, avoiding critical
incidents, and ensuring viewers feel comfortable with the
campaign.

Theimportance of validating peopl €' slived experiencethrough
the narratives was highlighted, with participants noting that
being suicidal “isabig deal and it ishard” (female participant,
New South Wales session). They warned against trivializing
experiences with presumptive messaging, such as you will get
over it.

Participants reported the importance of including help-seeking
information as apart of the campaign in the event that a viewer
of the campaign becomes distressed or triggered (ie,
re-experiencing a traumatic event): “1 think if you've going to
have a powerful ad like that, at the end you need to have
something about if it triggered you, here's the number to call”
(female participant, Queensland session). They highlighted the
importance of including a range of local, national, and
web-based services, including 24/7 services. They reported that
the website accompanying the campaign should also include
support for carers, families, or friends. Participants also reported
that help seeking can be chalenging; they suggested
encouraging campaign viewers to keep trying even if they did
not find the right support immediately.
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Resonance

Rea stories were perceived as likely to resonate with the
campaign’s target audience. Participants identified that an
authentic and honest tone would have a rea impact through
voices of those with lived experience of suicidal thoughts and
actions and who have walked the path themselves (rather than
actors or celebrities):

It's actually using people who have been through it
and have survived and have turned their lives
around...thereis nothing worsethan listening to some
paid actor and it's like “you have no idea...you
haven't been in my shoes. | can’'t have any faith in
what you're telling me because you'renot evenreal ”

[Femal e participant, Queensland session]

It was identified that the campaign was most likely to resonate
if the message was simple, without being too ssimplistic, and
did not trivialize experiences, participants highlighted the
importance of acknowledging the complexity of issues and of
people'slives.

Participants reported that for the campaign to resonate, it must
be engaging. Participants recommended that the campaign
should have a serious but hopeful tone and use conversational
language rather than formal language, which might ostracize
some viewers. They identified that the video content should be
brief and eye catching to hold the audience’s attention, should
not be overproduced (ie, should not include overly dramatic
music), and should talk directly about suicide rather than just
aludingtoit.

Carrotte et al

Generally, participants were enthusiastic about the campaign
being localized. They reported that known geographic locations
and landmarks could be shown to be locally identifiable.
Participants also highlighted the importance of diverse
representations in the campaign, thereby targeting a range of
audiences, such as peoplefrom farming or mining communities,
young people who are not engaged in popular local socia
activities or cultures such as surfing and sport, and people from
culturally and linguistically diverse backgrounds.

User Testing

The focus group findings informed the development of the
campaign collateral while considering tone, language, length
of videos, clarity of messaging, and opportunities for
dissemination. Draft collateral was presented to participantsin
user testing sessions (examples are presented in Figures 1 and
2). Videosfeatured aperson with personal experience of suicidal
thoughts and actions discussing events, emotions, and thought
processesthat preceded or contributed to their suicidal thoughts,
how they coped, and what life has been like since the crisis had
passed. Thoughts around perceived burdensomeness were
highlighted in each story. In each video, the storyteller spoke
directly to the camera, with local overlay footage edited
throughout the video (eg, the participant walking along the
beach, spending time with friends, or walking their dog). The
final shot of each video was the Better Off With You logo,
website link, and crisis support numbers. A 30-second teaser
version was produced for each story for social media, designed
to draw in the viewer and then direct the viewer to the Better
Off With You website to watch the longer 3-min version of the
video and access support information.

Figure 1. Screenshots of draft Better Off With You videos (video 1/6; Phoebe's story; 30-second version) discussed in user testing sessions.
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A total of 3 user testing sessions occurred across September to
October 2019: 2 in New South Wales and 1 in Northern
Queensland. Intotal, 14 participants attended these sessions. A
tota of 10 participants attended in New South Wales,
comprising 4 men and 6 women aged 23-68 years (mean 42.2,
SD 15.1); 4 participants participated in Northern Queensland,
with 1 man and 3 women aged 43-64 years (mean 51.5, SD
9.0). Written feedback (Multimedia Appendix 1) indicated a
very high agreement (14/14, 100%) that the workshop was safe
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and interesting, and participants’ voices were heard. Feedback
was mixed for the items pertaining to the campaign materials,
with the strongest agreement for the videos being engaging
(12/14, 86%), likely to encourage help seeking (14/14, 100%),
and likely to give viewers a sense of hope for the future (13/14,
93%). The lowest percentage agreement was for the item: the
campaign could distress viewers, with only 29% (4/14)
agreement.
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Figure 2. Draft Better Off With You website landing page design discussed in user testing sessions.
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with you.
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The landing area of the homepage will comprise of a carousel rotating all
six stories. Each slide will have a fullscreen image of the participant, a title
that will work as a hook into the story and a short summary des cription {one
paragraph) of that specific story and participant. The block is followed by a
button where the user is redirected to that story's page.

© watch film

Acceptability

Messaging was frequently discussed, both prompted and
unprompted by the facilitators. As seen in the focus groups,
participants accepted the general message behind Better Off
With You. The message was generally perceived as fairly clear
in the 30-second videos but became diluted during the longer
3-min videos, which involved more of the storyteller’ s narrative.
Participants identified key (but unintended) messages they
noticed in thelonger videos, which included there is hope, find
theright diagnosis, and talk about it. These were not necessarily
received as inappropriate messages for a suicide prevention
campaign but were not the intended primary focus of Better Off
With You. Participantsfelt that the you are not a burden message
often came through as secondary to these other messagesin the
3-min videos, was too subtle, or was lost in the narrative:

| found the 30 seconds captured me, whereas this...it
wasjust your classic sort of suicide video. Because |
loved the message so much about this burden on
family, and it was only really mentioned very briefly...
[Female participant, New South Wales session]

Participants were most accepting of the 30-second videos,
generaly identifying them as engaging, real, and honest. These
clips were very rapid, and some participants commented that
they could be simplified dlightly to improve comprehension.
Regardless, they reported that the message in these short videos
was clear and strong. Participants often identified a sense of
hope in these videos and praised this tone, for example: “(The
video) showed the future, from a dark place...it showed a
possible future” (female participant, Queensland session).
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Feedback around the acceptability of the longer, 3-minute
versions of the videos was more mixed. Although some
participants identified these as powerful, “open, and honest”
(male participant, New South Wales), others reported that the
videoswere not asengaging or clear. Creative flow significantly
impacted this result, particularly the choice of music and rapid
editing of overlay or dialog, which were seen as digointed,
distracting, or inappropriate to the topic at times. Suggestions
were made to simplify the editing and alter the music to ensure
that the narrative was engaging and the message was clearer.

The website design was generally viewed favorably. Although
some felt the design was “a bit clinical” (female participant,
Northern Queensand session), the graphic design was generally
well received. Participants recommended that the website
content have a personal, informal, and direct tone:

It's a clean website; it's not cluttered. And it seems
to be easy to navigate, and the colour scheme is the
same. So | think it’s a good one. [Femal e participant,
New South Wales session]

Safety

Participants did not anticipate any significant negative impact
from any campaign videos. A few participants experienced an
emotional response to the videos within the sessions, but no
participants identified being emotionally triggered or feeling
unsafe after seeing the campaign materials.

Participantsidentified that hel p-seeking messagesin the videos
were necessary to ensure that viewers knew where to seek help
if they were experiencing suicidal thoughts. However, specific
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descriptions of help seeking from the storytellers often brought
about comparative responses. A second subthemewasidentified
through this discussion: balancing hope and realism.
Participants spoke to the challenge of needing to balance the
message of seek help if you are feeling suicidal with arealistic
assessment of the challenges associated with seeking help in
local mental health services. If participants interpreted the
storyteller’s help-seeking journey as being a straightforward
process, then this was met with rejection:

Thefact that [the storyteller] said, “ You can actually
talk to your doctor and you won't be judged,” but
there will be people out there who say, “ Well, how
would you know? My doctor judged me badly and
I’'m never going back to this doctor” [Femae
participant, New South Wales session]

Many participants identified that they had personaly
experienced challenges while seeking help for mental health or
suicidal thoughts; however, focusing too much on this in the
videos could be seen as off-putting and detracting from the
intended messages of the campaign. This meant that if
participants interpreted the storyteller as being privileged with
access to a range of health care professionals and self-care
resources, then this interpretation could also be taken in the
wrong way':

| feel [the message around help seeking] isa little bit
risky... It'slike, just keep on trying and maybe you'll
get there, and you've got to do ballet and see a
psychiatrist and see a psychologist and go to the gym,
stay away from the screens and ask someone to help
you... And even when you do all that, you might not
click with theright person. [Female participant, New
South Wales session]

Participants highlighted the need for the website to be easy to
navigate, particularly in the event that someone accesses the
website in a state of distress or suicidal crisis. They suggested
aclear signposting of Better Off With You asa suicide prevention
initiative, including more direct information about managing
thoughts around burdensomeness on the website:

Just having something like some practical skills, like
how to talk to someone about the burden...so just
some questions you could ask. Because that's really
what it's about, isn't it? Like there's all different
layersof help, but if you do feel that you are a burden
to others, just being able to sit down, say with a
mother, and say, “ These arethefeelings |’ mhaving,’

and what questions can you ask. [ Femal e participant,
Queensland session]

Resonance

Participants seemed drawn to storytellers who were perceived
to be authentic, genuine, and honest. The sense of authenticity
was enhanced by seeing storytellers express clear emotions (eg,
becoming teary when discussing adifficult experience), ensuring
that the camera was on the storyteller’s face when they were
discussing sensitive elements of their stories, and showing
storytellersintheir own environments. This contributed to some
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storytellers being viewed as engaging, likable, and quite
authentic (male participant, New South Wales session).

Participants also commented on the relatability of the
participants’ stories. Some participants reported relating to the
elements of the storytellers’ narratives, such as their thought
processes. Relatability was enhanced because of some
storytellers who do not look like they fit the stereotypes of
people experiencing mental health issues or suicidal thoughts,
for example: “I think she (the storyteller) looked like someone
who you would not imagine would struggle” (male participant,
New South Wales session).

Points of contention wereidentified in thelonger videos, which
explored more of the storyteller’'s journey. Aligned with the
subtheme of balancing hope and realismdiscussed above, when
more specifics of adiagnosis or recovery journey were provided,
this tended to invoke a more comparison-based response from
the participants, who were likely to comment a ong the lines of
not everyone can access that support or in my experience that
did not work. Similarly, if participants mentioned specific
symptoms of mental health issues (such as mania if they
experienced bipolar disorder), then the participants tended to
find this less relatable if they did not reflect their experience.
The more specific details provided, the more likely participants
were to focus on the details and lose a sense of the overall
intended messages due to perceived irrelevance or being
invalidating (male participant, New South Wales). Participants
tended to respond critically to theinstances of advice-giving or
blanket reassurance provided by the storytellers:

| think for young people [the message] might be a bit
too strong...Kind of like a dad saying, “ You're not
thinking straight if you're thinking about killing
yourself” And it's like, “Well, what would you
know?” [Male participant, New South Wales session]

Discussion

Principal Findings

This qualitative, iterative study explored the needs and
preferences of people with lived experience of suicidal thoughts
and actions for a digital peer-to-peer suicide prevention
campaign pilot, Better Off With You. We conducted a series of
focus groups to discuss initial campaign messaging and
approaches. On the basis of this feedback, campaign collateral
was then developed before being presented in user testing
sessionswith local participantswith lived experiencefor further
feedback and recommendations. To the best of our knowledge,
thisis the first study to report on the design and devel opment
of adigital suicide prevention campaign focusing on perceived
burdensomeness.

Thefindings of thisstudy highlight the challengesin devel oping
asuicide prevention campaign that successfully conveysaclear,
simple message. The intended burdensomeness message did
not immediately resonate with participants, with participants
also perceiving avariety of other appropriate, positive campaign
messages. This was important, as participants highlighted the
need for a hopeful tone. Concerns were also raised about the
key message being misinterpreted. Even though research has
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shown astrong correl ation between perceived burdensomeness
and suicidal behavior [18], there may be alow awarenessin the
genera public about this relationship. Given that we have not
found any other suicide prevention campaigns that focused on
perceived burdensomeness, this finding is not surprising. It
reinforces the need to have ongoing end user involvement in
the development of any suicide prevention campaign to ensure
that the intended message is understood by the target audience
and communicated in a clear, validating manner. It aso
highlights the potential role of the media in conveying a sense
of hope and aternative pathways in the context of suicidal
thoughts and actions.

A major finding of the study was the participants strong
preferenceto includefirst-person perspectivesin the campaign.
This resonance is aligned with a previous research study that
suggests that peer-to-peer mental health and suicide programs
with relatable, credible lived experience perspectives are an
effective way to decrease stigmaand increase hel p seeking [27].
It also reflects arecent research study by Thorn et a [10], who
found that young people wanted to see real people in videos
and photographsfor asocial mediasuicide prevention campaign,
rather than professional actors or models. Not only was the
peer-to-peer approach seen to be an authentic and acceptable,
participants felt that a campaign where the message was
delivered by another person, such asafamily member or friend,
would not be as powerful. Our findings contribute new insights
and knowledge about the design elements required for
devel oping effective lived experience suicide prevention videos,
as shown in recent studies reporting on the effectiveness of
videos targeting farmers [28] and lesbian, gay, bisexual,
transgender, intersex, and queer communities [29]. These
findings also suggest that a third-person approach, while well
intentioned, may not engage the target audience of those
contemplating suicide effectively.

Regardless, the study identified the importance of ensuring that
thesereal storiesare perceived to berealistic and relatable while
acknowledging the inequities of access to appropriate support.
For example, participants were critical of the stories they
perceived to be downplaying the realities of seeking help for
suicidal thoughts and actions; however, they agreed that
hel p-seeking messages were important. This result highlights
the need to strike a balance between being true to a person’s
lived experience while ensuring that their story is told safely
and realisticaly.

Ensuring the material does not have any negative or unexpected
impact is critical for any suicide prevention intervention,
particularly for campaigns intended for a mass media
distribution across aregion or community. The findings of this
study suggest that it is possible to develop a safe suicide
prevention campaign that addresses perceived burdensomeness.
Although there are existing evidence-based guidelines for
developing suicide prevention campaigns [15,16], this study
provides new insightsinto the nuances required to develop safe
suicide prevention messages without alienating the target
audience; for example, acknowledging the challenges of seeking
help, without discouraging people or suggesting that there is
only one right way to manage suicidal thoughts. Furthermore,
the written feedback and lack of adverse incidentsindicate that
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there were no negative or unexpected impacts on participants
because of participating inthe study or seeing the draft campaign
materials. This supports research indicating that people with
lived experience of suicidal thoughts and actions can be safely
involved in this type of research [10,30,31].

Research Trandation

Findings from this study were communicated to the creative
agencies involved in designing the website, video stories, and
other campaign collaterals. Edits included changing dialog
(including removing some lines that were highlighted by
participants as invalidating or challenging), slowing down the
pace, removing some of the overlay to simplify the videos, and
replacing some of the music cues. Website changes included a
clearer branding of the website asasuicide prevention initiative,
adding more information about perceived burdensomeness, and
various language changes. A future publication will report on
the effectiveness of this suicide prevention campaign pilot when
delivered via social media

Limitations

This study has some limitations. As asmall pilot conducted in
only 2 regions of Australia, the generalizability of the findings
may be limited. Notably, each workshop ranged between only
4 to 6 participants. Difficulty with recruitment is common in
suicide-related research [9], and it was difficult to find people
inthe community who fit theinclusion criteriaand werewilling
and able to participate within a short recruitment timeline.
Recruitment was restricted to specific geological areas and
budget or overarching project timeline constraints, likely
impacting upon the participation rates.

Younger participants and men were underrepresented, which
is not unusua in health research [32]. However, with an
increased buy-in from local stakeholders to help target local
men more directly, we were able to improve the gender ratio
for the user testing sessions, with 36% (5/14) being male
participants. Future research should expand on this work to
improve the generalizability to the specific needs of populations
who are overrepresented in suicide statistics, including men,
Aboriginal and Torres Strait Islanders, those from cultural and
linguistically diverse backgrounds, and those with diverse sexua
and gender identities.

Degspite the small sample and recruitment challenges, the
feedback was rich. Indeed, given the sensitive nature of the
topic, a smaller and more intimate size may have facilitated a
more meaningful contribution in each session with the
opportunity to discussideasin greater depth in smaller groups.

Finaly, it is possible that using direct payment incentivized
participants to sign up for the study who may not have had
sufficient experience or local expertise; however, considering
the depth of the feedback, the authors do not believe this
impacted upon the quality of the data.

Conclusions

This iterative study provided important new insights and
knowledge about how the contribution of people with lived
experience of suicidal thoughts and actions is essential for the
development of an acceptable, safe, and resonant suicide
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prevention campaign. The messaging must be clear, smple, been rolled out. Subsequently, opportunities for expanding the
and validating, and the inclusion of a lived experience campaign are being explored. Impact evaluation will be
perspective is particularly valuable. This feedback was critical ~ discussed in a future publication.

for developing the Better Off With You pilot, which has now
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Abstract

Background: Novel wearable biosensors, ubiquitous smartphone ownership, and telemedicine are converging to enable new
paradigms of clinical research. A new generation of continuous glucose monitoring (CGM) devices provides accessto clinical-grade
measurement of interstitial glucose levels. Adoption of these sensors has become widespread for the management of type 1
diabetes and is accelerating in type 2 diabetes. In paralel, individuals are adopting health-related smartphone-based apps to
monitor and manage care.

Objective: We conducted a proof-of-concept study to investigate the potential of collecting robust, annotated, real-time clinical
study measures of glucose levels without clinic visits.

Methods: Self-administered meal-tol erance tests were conducted to assess the impact of a proprietary synbiotic medical food
on glucose control in a 6-week, double-blind, placebo-controlled, 2x2 cross-over pilot study (n=6). The primary endpoint was
incremental glucose measured using Abbott Freestyle Libre CGM devices associated with a smartphone app that provided a
visual diet log.

Results: All subjects completed the study and mastered CGM device usage. Over 40 days, 3000 data points on average per
subject were collected across three sensors. No adverse events were recorded, and subjects reported general satisfaction with
sensor management, the study product, and the smartphone app, with an average self-reported satisfaction score of 8.25/10.
Despite alack of sufficient power to achieve statistical significance, we demonstrated that we can detect meaningful changesin
the postprandial glucose response in real-world settings, pointing to the merits of larger studies in the future.

Conclusions: We have shown that CGM devices can provide a comprehensive picture of glucose control without clinic visits.
CGM device usagein conjunction with our custom smartphone app can lower the participation burden for subjectswhile reducing
study costs, and allows for robust integration of multiple valuable data types with glucose levels remotely.

Trial Registration: Clinical Trials.gov NCT04424888; http://clinicaltrials.gov/ct2/show/NCT04424888.

(JMIR Form Res 2021;5(3):e20175) doi:10.2196/20175

KEYWORDS
clinical trials; continuous glucose monitoring; lifestyle modification; mobile app; telemedicine; diabetes

: million individuals as of 2018 [2]. Western lifestyle, including
Introduction diet, has been shown to play aclear role in the development of
Diabetes is one of the most prevalent chronic diseases in the  thedisease[3-5]. Although alarge and growing number of drugs
world, impacting over 422 million peopleworldwide[1]. Inthe  h@ve been approved for the treatment of T2D, no cure or
United States alone, type 2 diabetes (T2D) affected over 32 universally effective pharmacological intervention yet exists.
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By contrast, studies where sustained dietary and behavioral
changeswere made (eg, ca oric restriction) have shown profound
improvements in glucose control in subjects who are able to
adhere to the regimen [6]. For example, in a study conducted
by Lean et a, 306 individuals with T2D were given an
850-caloriediet. While only 24% achieved the primary end goal
of weight loss of =15 kg, 86% of subjects who achieved the
goa saw remission of their diabetes by 12 months [7]. Such
low compliance, which is routinely observed in trials with
dietary and behavioral changes, limitstheinterpretability of the
intervention. In addition, rigorously accounting for such attrition
inarandomized controlled trial (RCT) can dramatically increase
the cost and complexity of conducting such studies, especially
over long periods of time. As a consequence, rigorous trials of
feasible dietary changesin routine clinical practice settings are
frequently not performed, which in turn limits the body of
clinical evidence availableto guidetreatment [8,9]. Studiesthat
are less invasive in terms of the participants usual daily
activities may enable collection of endpoint measurements
matching the quality of traditional clinical study assessments
while decreasing dropouts and improving the tracking of
compliance.

The growing use of mobile technologies, wearable biosensors,
and telemedicinein RCTs alows for closer patient monitoring
and increased engagement while limiting overhead [10]. If a
sensor can provide high-quality measurements of relevant
clinical metrics, it may be leveraged to conduct robust trials
outside the traditional clinical trial setting. In the context of
diabetes, continuous glucose monitoring (CGM) devices
represent a widely used type of sensor. A new generation of
devices[11] has overcome earlier drawbacks of previous CGM
devices, including cost and the continuing need for calibration
[12], and has gained regul atory approval [13-15]. Consequently,
the number of clinical trials using CGM devices to measure
primary or secondary endpoints has increased [16-22],
permitting new innovative approaches and clinical trial designs.
For example, in apreviousreport [23], 36 subjectswere enrolled
remotely and received CGM devicesviashipments. Instructions
on CGM application and usage were given remotely, and 34
subjects used the devices correctly more than 95% of the time.
Such recent results may enable and support the conduction of
robust investigations outside the usual clinical trial setting.

Although CGM deployment in clinical research is now well
established, the advent of this new generation of glucose
monitors hasled to alarge increase in studies relying mostly or
solely on CGM dataas primary outcome measures. Despitethis,
most studies do not fully leverage the potential of CGM devices,
asthey are deployed only for specific time periodsin the study,
for example, thefirst and last days of thetrial [17-21], and when
conducting interventions and monitoring while attending a
clinical center [24,25]. Furthermore, integrating and augmenting
the data provided by CGM devices with other data types, such
asfood logs and activity data, are still relatively unexplored.

In this manuscript, we present the results from a 6-week,
double-blind, randomized, placebo-controlled, exploratory 2x2
cross-over study (n=6). A custom smartphone app was used to
record food intake, exercise, and alcohol consumption and
integrate these data with CGM data to construct a visual diet

https://formative.jmir.org/2021/3/e20175
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log in sync with concurrent glucose levels. In a concomitant
study [26], we observed changes in postprandia glucose
response in patients with T2D who consumed a five-strain
synbiotic medical food manufactured by the study sponsor. The
postprandial glucose response was measured following a
standardized meal-tolerance test (MTT) administered at the
clinic. In parallel, we were also interested in following subjects
using the medical food while they pursue their daily activities
unencumbered by the disruptions introduced by required visits
to a research clinic. Thus, in this exploratory study, subjects
consumed the medical food, and the postprandial glucose
response was measured using CGM devices via a
self-administered MTT at home. The aim of this study was to
demonstrate the feasibility of measuring clinically relevant data
for research purposes using CGM devices and a smartphone
app while subjects pursue their normal daily activities.

Methods

Study Design

A double-blind, randomized, placebo-controlled cross-over
design was used to compare responses to the following two
experimental interventions: a synbiotic medical food product,
which was provided by the study sponsor, in the form of three
capsules taken twice a day, and an inactive placebo present in
similar capsules (Multimedia Appendix 1). Subjectswore CGM
(Freestyle Libre) devices through the entirety of the study
according to the manufacturer’sinstructionsfor use. At basdline,
beginning/end of each period, and washout, subjectswere asked
to collect a stool sample. The concentrations of the bacterial
strains, which were ingested in the medical food, in those stool
samples were estimated using quantitative polymerase chain
reaction (QPCR). Strain concentrations were averaged across
three replicates. One subject (Subject 4) did not provide stool
samples, so this part of the analysis was performed in five
subjects. Anthropometric characteristics were also measured.

Throughout the study, subjects used a custom smartphone app
for the Android platform. This app was developed to facilitate
the real-time collection and integration of glucose levels, a
visual food log, an alcohol log, and an exercise log, as well as
record scanning compliance (how often do subjects scan their
CGM devices) and study events (such as MTT). Through the
app, subjects could take pictures and annotate them to describe
their food consumption. They could also submit text annotations
without picturesto log events such as exercise. Screenshots of
the mobile app can be found in Multimedia Appendix 2 and
Multimedia Appendix 3.

The goal of this exploratory study was to determine how to
collect and analyze appropriate glucose metrics when conducting
amedical food study with CGM devicesand anovel smartphone
app. This includes measuring operating characteristics
(sensitivity and specificity) and sources of variance for those
metrics when determined with Freestyle Libre glucose sensors,
aswell asidentifying proper statistical tests of glucose metrics,
for example, to test for changesin areas under the curve (AUCS)
for glucose derived from self-administered M T Ts between active
and placebo groups. Additional endpoints of interest were
change in body mass, change in fecal probiotic strain
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concentration, expected lifespan of CGM sensors, CGM sensor
scanning, photo logging of compliance rates, and usability
feedback.

Subjects were randomly assigned to the two study arms (study
product then placebo or vice versa). Subjects were assigned in
pairs so that each arm contained the same number of subjects.
Study staff and subjectswere blinded to the identity of the study
product. Randomization was performed by a statistician not
directly involved in study conduct. Both periods lasted 13 to
17 days and were separated by awashout period of 3 to 6 days.
Details of the durations of the study periods for each subject
can be found in Multimedia Appendix 4.

This study was approved on March 13, 2018, by the Aspire
Ingtitutional Review Board (IRB) (protocol number WB01-205).
Informed consent was obtained from each subject prior to
participation. Since it was a prospective study, it was
retrospectively registered on ClinicalTrials.gov (registration
number NCT04424388).

Subject Enroliment and Characteristics

Sincethiswas an exploratory study, the maininclusion criterion
was a minimum age of 17 years. Key exclusion criteria were
pregnancy; continuous parenteral nutrition; and current use or
planned use of antibiotic, antifungal, antiparasitic, or antiviral
treatment during the study. Subjects were recruited by word of
mouth from members of the biotechnol ogy research community
in San Francisco, Cadlifornia. A total of six subjects were
enrolled in the study. Subjects were remunerated in the form of
an Amazon gift card of US $100 for successful completion of
each of the two study periods. Subjects had arun-in of 3to 5
days before the first period (product/placebo) to familiarize
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themselves with the CGM devices and demonstrate that they
could employ the devices as instructed. Subjects were shown
how to use their CGM devices and how to log their meals and
exercise and take pictures of their food intake through the
smartphone app. Throughout the baseline period, they could
ask questions about CGM usage. All subjects mastered correct
use of the CGM devices and the smartphone app under
observation by the study coordinator at theclinic. Thisconsisted
of properly collecting 24 hours of data and demonstrating the
ability to take pictures and make annotations through the app.

Data Collection

The Freestyle Libre CGM devices used in this study provide
estimates of interstitial fluid glucose levels. At 15-minute
intervals, the estimates are recorded in the device and stored
for up to 8 hours. Whenever the CGM receiver is wanded over
the device, the 8 hours of data in the device at that time are
downloaded for storage in an external database. These data can
be used to display a subject’s glucose levels at various time
intervals. For a subject who started with the study product
followed by washout (WS1), crossed over to placebo, and ended
with asecond washout (WS2) (Figure 1A), for example, wecan
visualize the glucose level throughout the study (Figure 1C) or
zoom in on a specific day (Figure 1D). Glucose levels as
estimated by the CGM device can be complemented by other
data sources. A visual food log was constructed as subjects
logged pictures of their meals through the smartphone app. As
evidenced in Figure 1D, the recorded meal was associated with
a spike in glucose levels. To facilitate interpretation of CGM
data, we developed a peak detection agorithm based on
methodology from Palshikar [27] that can automatically detect
glucose peaks (Multimedia Appendix 1).
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Figure 1. Glucose and dietary data collected for one subject. All data types collected for one subject. (A) Subject 1 startsin the active product arm (14
days) and then moves to the placebo arm (14 days). (B) At baseline, the end of each period, and study end, the subject provides stool samples. Strains
present in the product are detected at the end of the active product period and a little after (arrow mark). (C) Continuous glucose monitoring (CGM)
glucose levels are also tracked throughout the 6 weeks. (D) The values can be compared to the fingerstick measurements or used in coordination with
pictures taken (here chicken wings at 7 PM) to detect meal-related glucose excursions. AMUC: Akkermansia muciniphila; BINF: Bifidobacterium
infantis; BSL: baseline; CBEI: Clostridium beijerinckii; CBUT: Clostridium butyricum; EHAL: Anaerobutyricum hallii; WS; washout.
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To ensure that their CGM devices were appropriately inserted, were in good agreement (Multimedia Appendix 5) and were
subjects al'so used conventional fingerstick devices (FreeStyle  within the expected range [13].

or CVS Health Blood Glucose Meter) to measure capillary
glucose levels several times during the study and reported the
values through the app. Fingerstick and CGM measurements

At the end of the study, after unblinding, the clinical coordinator
conducted an interview with all subjects, excluding Subject 5.
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Thisinterview was guided by apredefined template (Multimedia
Appendix 6). Questions focused on the following categories:
study design, product, CGM device, mobile app, behavior
changes, future studies, and closing remarks, and there was a
mix of open-ended and closed-ended questions. Subjects were
also asked if they would participate in another similar study and
if they would recommend others to a study like this, on ascale
ranging from 1 (no) to 10 (absolutely).

Finally, to assessthe presence of our strains, stool sampleswere
collected throughout the study, and strain concentrations were
measured by qPCR of frozen fecal samples. gqPCR analysiswas
conducted infive of the six subjectswho provided stool samples.
In Figure 1B, strain concentration information is overlaid with
arm assignment. As expected, we only detected the presence of
the strains after study product administration.

Measuring the Responseto a Fasted MTT

The fasted MTT is a gold standard test to measure glucose
control in subjects. A standardized meal was to be consumed
in the morning after fasting for at least 6 hours, and subjects
were asked to ingest no additional calories for one additional
hour. All subjects ingested the same standardized meal as
follows. a Boost nutritional drink containing 45 g of
carbohydrates including 22 g of sugars [28]. The MTT was
performed four times throughout the study by each subject (at
the start and end of both the placebo and product periods).

Subjects recorded when they ingested the Boost drink through
the smartphone app, and corresponding glucose levels were
obtained from the CGM devices. The incrementa AUC for
glucose levels was calculated for each time point and subject
[29]. The baseline for the incremental AUC was defined asthe
glucose level at t=0, when the Boost ingestion began, as
recorded by the CGM device.

The AUCs at the beginning and end of the placebo/product
periods were compared using AAUC asfollows:
AAUC = AUCEnd - AUCBeginning(l)

Finaly, the cross-over design allowed the comparison of AAUC
between the placebo and active products (AAAUC). We
performed a one-sided Wilcoxon signed-rank test to test the
null hypothesis (HO: AAAUC =0 versus H1: AAAUC <0).
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Results

Subjectsand Sensors

All six enrolled subjects completed the study. No adverse events
or major deviations from the protocol were reported. All
hypoglycemic events (defined as excursion below 70 mg/dL
for at least two consecutive data points, ie, 30 minutes) are
summarized in Multimedia Appendix 7, according to the
recommendations of Schnell et a [30]. In accordance with
manufacturer recommendations, CGM sensors were worn for
an average of 13 consecutive days. The first sensor was placed
under the supervision of the study coordinator. Subjects then
placed their second and third sensors by themselves. Four
subjects (1, 3, 5, and 6) had to replace one sensor each after
only 10 days, mostly because the sensor was dislodged while
dressing. Multimedia Appendix 8 recapitulates a few
glucose-based subject-level metrics, according to the report by
Schnell et a [30].

During interviews, subjects reported that CGM usage was a
positive experience (Multimedia Appendix 9). However, two
subjects inadvertently dislodged sensors because of clothing
snags. Two subjects also reported minor soreness shortly after
CGM implantation.

Fasted MTT Using CGM Devices

At four time points throughout the study, subjects performed
MTTSs as described above. MTTs were performed just before
the start and at the end of the placebo/product periods. The
standardized MTT datawere used to compare apotential change
in the glucose response for a fixed nutrient intake. If the study
product had the effect of improving a subject's glucose
metabolism, a decrease in the peak glucose level and/or AUC
would be expected.

As shown in Figure 2, most subjects displayed an increase in
glucose levels after taking the standardized meal. Each
individual performed four MTTs (one at the beginning of each
period, one at the end of the placebo period, and one at the end
of the product period). Sincethe CGM devicesused in this study
generated a glucose measurement every 15 minutes, the curves
are quite smooth, which allowed a robust computation of the
AUC. The MTT data were obtained without additional subject
engagement other than ingesting the standardized meal at home.
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Figure2. Resultsof the meal tolerancetest (MTT). Glucose response to standardized mealsfor all six subjectsin the study. Areaunder the curve values
for the beginning of placebo/product, end of placebo, and end of product periods are in gray, yellow, and green, respectively. The MTTs are annotated
by the subjects at time t=0 using the smartphone app. Glucose levels are normalized by the glucose level at t=0.
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For Subjects 1, 2, and 4, the AUC decreased on ingesting the
active study product, and AAUCp g Was smaller than

AAUCH can0- FOr Subjects 3, 5, and 6, the AUC increased on
ingesting the product, and AAUCp 4« Was greater than
AAUCH e (Table 1 and Multimedia Appendix 10). Owing to

Table 1. Subjects ranked by baseline value of area under the glucose curve.

After Placebo

the scale (n=6) and design of this pilot study, there is very
limited power. In addition, none of the subjectswere diagnosed
with T2D, so we do not expect to find statistically significant
results. Accordingly, the one-sided Wilcoxon signed-rank test
had a P value of .28.

Subject? Basdine AUCP (mg/dL/min) AAUCH aoeho (Ma/dL/min) - AAUCHgquct (Mo/dL/min) AAAUC (mg/dL/min)
6 265.3 1035.1 1683.2 648.1

3 737.0 1027.1 1598.3 571.2

5 834.8 102.8 552.8 450.0

4 1557.6 427.7 -933.0 -1360.7

1 2084.2 -221.6 -1213.9 -992.3

2 3931.8 1309.1 -978.1 -2287.2

8For Subjects 1, 2, and 4, the AUC decreased when taking the product and AAUCpyqqyce Was smaller than AAUCp; aceho-

bAUC: areaunder the curve.
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As this was a small pilot study, we did not use any baseline
metric to stratify subjects based on their initial glucose control
levels. However, apost-hoc analysisreveal ed that baseline AUC
stratified the subjects into two clear and distinct groups (Table
1). Interestingly, those groups exactly matched the responder
(AUC decrease)/nonresponder (AUC increase) status. Baseline
AUC is an indication of the subject’s glucose control level at
the onset of the study. This is an interesting observation that
should be explored in follow-up studies designed and powered
appropriately. Using the mean AAAUC value of the three
responders as a reasonable effect size and considering the
variance of the AAAUC value from all subjects, a future study
employing the same study design with 35 subjectsis estimated
to have a power above 90%.

CGM Enables Novel M easures of Compliance

CGM devices can be utilized to perform MTTsin the subject’s
living environment instead of the artificial setting of aresearch
clinic. Inthisstudy, subjectswere asked to use acustom Android
app to create avisual food diary and log workouts and the start
times of four standardized meal consumption tests. Assuch, we
know precisely when the MTT was conducted. Subjects were
asked to fast for 6 hours before taking the MTT, and Subject 4
seemed to have adhered to this. Indeed, the glucose level curve
of this subject wasrather flat for the 6 hours preceding the test.

Roux de Bézieux et al

Then, right after ingesting the standardized meal, the glucose
level spiked in a characteristic manner before returning to the
baseline level after 2 hours (Figure 3A). On the other hand,
Subject 6's response was quite different. For the test at the
beginning of the product period, Subject 6'sglucoselevel curve
did not stay flat for the 6 hours before the glucose challenge
(Figure 3B). Instead, it spiked from 90 mg/dL to 130 mg/dL
and back over the course of 5 hours. Afterwards, glucose levels
stayed flat during the MTT. Several explanations are possible.
TheMTT was performed at 7 AM, so the preceding peak might
reflect a dawn effect [31], poor quality of sleep, acohol
consumption during the previous evening, or nighttime snacking.
The subject’s last recorded annotation before the Boost intake
was at 8.44 PM the previous evening, so there is no indication
of what could have caused this. Nonetheless, the fact that such
an event was detectable before the MTT was performed is
valuable information. Indeed, in such acase, it is easy to probe
the subject for additional details to understand potentially
confounding circumstances and ask the subject to takethe MTT
again the following day. This would lower variability by
improving the quality of the MTT data, resulting in a more
precise estimate of the product effect. A single estimate of
fasting glucose at t=0, either via a fingerstick measurement or
ablood draw astraditionally performedin clinical trials, would
have failed to detect this.

Figure 3. Continuous glucose monitoring (CGM) devices provide insight into compliance. (A) CGM data are concordant between when Subject 4
mentioned fasting/consuming the standardized meal for the glucose challenge and what was detected from the CGM device. (B) CGM data can also be
used to detect anomalies. There is no concordance between when Subject 6 recorded fasting/consumption of the standardized meal and what was
observed from the CGM data. (C) Each subject is asked to obtain data at regular intervals and at least every 8 hours (red line), which is the limit for the

sensor memory to store data.
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A CGM device could also serve as an easy and efficient device
for measuring engagement in the study since subjects needed
to scan their devices regularly. In particular, since the devices
used in the study could only store 8 hours of data, consecutive
scans were not supposed to be more than 8 hours apart.
Measuring the time intervals between scans and comparing
them to the 8-hour mark provides a measure of the subject’s
compliance. In Figure 3C, timeinterval s between all consecutive
scansare displayed. Asthe study progressed, all but one subject
tended to let more time go between scans. This is consistent
with interviews where subjects reported fatigue as the study
progressed. Moreover, the number of scans with more than 8
hours in between also increased. This expected study fatigue
affected subjects differently. While Subjects 3, 4, and 5 had
small increases in their median times between scans, Subject 2
actually saw a small decrease by the end of the study. Subject
1 went from being the most compliant to the least over the
course of the study, whereas Subject 6 displayed arelative lack
of compliance throughout the study. Accessto these datain real
time could guide and target effortsto enhance compliance where
needed.

Subjects could also record pictures and annotations through the
smartphone app. The number of logs every day varied greatly
between subjects, where the average number of logs per day
ranged from 2.9 for Subject 4 to 9.73 for Subject 5, and
throughout the study, asthe variance for the number of logs per
day was around 41% of the average. This reflects various
behaviors that are captured by the smartphone app and that
complement the CGM devices. For example, Subject 4 wasone
of the most compliant in terms of scanning requirements but
logged the fewest number of meals. Study fatigue was also far
less apparent than that in scanning requirements, asthe average
number of annotations per day decreased only dightly with
time, suggesting that engagement with the smartphone was
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easier to maintain. However, compliance was a so impacted by
social norms, asreportedin interviews. Subjectswerelesslikely
to log pictures in social settings and thus annotated after the
fact, although recent trends, such as posting pictures of meals
on social networks, have lowered the barrier.

Integrating CGM Data With the Smartphone App

With a measurement every 15 minutes for 6 weeks, the CGM
devices produced about 3000 data points per subject throughout
the study. An MTT has nine CGM measurements (a
measurement every 15 minutes for 2 hours), so all four MTTs
represented atotal of 36 points per subject throughout the study
(1% of the data collected). Here, we show that the CGM devices
do capture atrove of information that is not availablein current
clinical designs without CGM devices.

One feature of interest in continuous monitoring of glucose
levels is glucose peaks. Those peaks are induced by a diverse
set of behaviors, mostly food consumption and, in some subjects,
exercise. Glucose peaks are characterized by their range and
duration. Glucose levels of 140 mg/dL or above 2 hours after
ameal areindicative of alack of glucosetolerance [32]. Using
our peak detection agorithm, we found that the subjects spent
an average of 5 hours and 47 minutes of their day in glucose
peaks, representing roughly 25% of al the data collected,
whereas MTTs comprised only 1% of the data. We detected
between two and three peaks a day, consistent with aroutine of
three meals aday.

An example of thetypes of peaks detected by the algorithm can
be seen in Figure 4, where the results for March 20, 2018, for
one subject are shown. The algorithm detected three peaks
during this day, clearly differentiating between noisy
fluctuations of glucose levels and glucose peaks induced by a
meal. While most peaks are easy to distinguish visually, the
amount of data means that automated annotation is necessary.
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Figure 4. Continuous glucose monitoring (CGM) devices capture more data than the standard meal-tolerance test. (A) Zooming on a specific day
allows one to display an entire day of glucose estimates (March 20, 2018, for Subject 1). Peaks are detected with the in-house algorithm (Multimedia
Appendix 1) and colored in blue. Annotations logged in the smartphone app by the subject are marked with a dashed red vertical line and apicturelogo.

(B-D) Pictures submitted by Subject 1 through the app on March 20, 2018.
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Integrating the CGM datawith the visual diet log providesrich
and insightful information. In particular, since the smartphone
app was used for both recording glucose levels and taking
pictures, we can precisaly match the times of onewith the other.
On March 20, 2018, the subject recorded three meal pictures
(Figure 4B-D). The start of the first and second peaks matched
very well with the pictures taken. Interestingly however, the
third picture (Figure 4D) and the third peak did not match. This
picture was recorded over an hour before the start of the next
glucose peak. The high fat content visible in the meal (Figure
4D) is consistent with this delay.

The app was only available for Android-based devices, and for
this exploratory study, subjects were provided with compatible
smartphones. The need to carry a second smartphone was
highlighted as a burden in interviews, especially by users of
alternative smartphone operating systems. Development of a
general app that can be used directly on a subject’s smartphone
would lessen the burden on subjects in afuture study. Subjects
also mentioned several improvements to the design that would
facilitate their interactions with the app.

gPCR-Based Secondary Endpoints

At baseline, the beginning/end of each period, and washout,
subjectswere asked to provide astool sample. Analysisof stool
samples was performed in five of the six subjects; one subject
did not provide stool samples. Using fecal gPCR, the
concentrations of the strainsin the formulation were estimated.
In the results shown in Multimedia Appendix 11, strain
concentrations were averaged across three replicates. As
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expected, at baseline, during placebo, and during placebo
washout, the strains in the formulation were not detected. This
was true even when the placebo period followed the product
period. Most strains were detected at the end of the product
period in al subjects (Multimedia Appendix 11). For the
subjects with a washout duration of 1 to 3 days (Multimedia
Appendix 4), the strains in the formulation could still be
detected, although generaly at lower levels, after the product
washout, suggesting that awashout period of 3 daysistoo short.
Additionally, for the subjects on the active product during period
1 (Subjects 1, 3, and 5), strains were not detected at the end of
the placebo period, suggesting that awashout duration between
5 days and 2 weeksis sufficient.

Code and Data Availability

All the codes and data necessary to reproduce the figures and
tablesin this paper are available at GitHub [33].

Discussion

Principal Findings

This manuscript describes a pilot study exploring the potential
of CGM devices with asmartphone app that collects additional
data as an avenue for measuring clinically relevant endpoints,
assessing compliance in realistic settings, and decreasing the
burden of study participation while collecting val uable data that
can easily be integrated with glucose levels. Using CGM
devices, it is possible to accurately measure important metrics,
such asthe outcome of afasted MTT, the AUC of meal-induced
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glucose peaks, and the compliance to a fasting regimen. We
explored this framework in the context of a 6-week,
double-blind, placebo-controlled, 2x2 cross-over pilot study
(n=6) comparing atwice daily synbiotic medical food designed
to improve glucose control. We demonstrated the promise of
CGM devices as a means to assess clinical outcomes of
nonpharmacological interventions in rigorous studies for
research purposes.

Although accurate automatic detection of glucose peaks is
straightforward and can provide valuable data for the clinician
and individual, how to use those peaks as clinical endpointsis
challenging as the glucose peaks represent a response to
real-world behaviors and not to a prequantified study-wide
intervention. Commonly, diet logs are used to control for dietary
variation, but they have reporting bias and increase subject
burden considerably [34]. In this study, we tried to address the
issues of subject burden and reporting bias by employing a
smartphone app that allowed subjects to take pictures of their
meals. This allows the creation of a visual diet log that isin
sync with the glucose levels measured with the CGM devices,
which provides a rich and valuable source of data using a
solution that is simpler to implement and less burdensome to
participants. However, further work is required to bridge the
gap between image data and actionable carbohydrate content
estimates. Variation in the regularity of eating habits or meal
content could potentially lead to higher between-subject
variance. Even for a within-subject contrast, the lack of
regularity in eating and exercise habits increases the variance
of the estimate of any treatment effect. Future studies could also
leverage those types of visual logs to monitor adherence to a
specific diet type (eg, high fiber diet). Complementing the
photos with more precise annotations could also improve
estimates. Smartphone apps that rely on drop-down menus
providefair estimates of carbohydrate consumption [35,36] and
greatly outperform self-assessment [37].

On the other end of the spectrum, the MTT protocol employed
intraditional clinical studiesrepresentsavery controlled setting.
Thistest yields amuch more consistent measure, but it may not
reflect the real-world effectiveness of an intervention as
accurately. As is expected and has been reported in various
studies [38,39], compliance decreases when subjects are
increasingly inconvenienced. MTTS, as required in this study,
necessitated consuming a specific shake, undergoing a 6-hour
fast, and monitoring for 2 to 3 hours following beverage
consumption. Asthisdisrupts an individual’s daily routine, the
number of observations per subject per week needsto belimited.
Focusing on breakfast-induced glucose peaks might represent
amiddle ground. As can be seen in Multimedia Appendix 12,
all subjects, except Subject 5, had a high number of peaks at a
consistent time most mornings. Thisdenotesaregular breakfast
routine at the subject level. This was confirmed in interviews,
where subjects reported having either a consistent weekday
breakfast or arotation among alimited set of menus. Defining
aconsistent breakfast for all subjects afew days aweek would
provide a robust measure of the level of glucose control in a
realistic setting with reduced variability.

We expect that future studieswill leverage the novel capabilities
of CGM devices to provide real-time compliance data. For

https://formative.jmir.org/2021/3/e20175

Roux de Bézieux et al

example, a reminder to subjects whenever compliance is
detected to be declining, in the form of a push notification or a
phone call, could ensure that data capture remains sufficient,
with the aim to improve the robustness of theinference. Subjects
unanimously said in the fina interviews that reasonable
notifications would increase compliance, and such methods
have been successfully deployed in previous studies[40]. CGM
devices could also increase subjects’ engagement. In this study,
subjects were presented with an interactive dashboard
recapitulating their glucose and food behaviors (Figure 4).
Subjects were excited about this and spent time looking at the
effects of individual foods on their glucose levels. Presenting
an example dashboard to the subjects before baseline, with the
promise of more complete results at the end, could increase
engagement in the study and therefore compliance. While such
usage of CGM devices shows clear promise, care needs to be
taken to ensure sound experimental design, including
maintaining subject and researcher blinding to the arm
assignment. In spite of these issues, proper usage of CGM
devices can provide just-in-time actionable measures of
compliance.

The CGM devices deployed in this study measured
glucose-related metrics, but they can be complemented with
other types of data collection depending on the setting. In this
exploratory study, stool sampleswere collected. While collection
of this type of datais feasible at home, the samples still need
to bedelivered to aclinic for analysis. However, the difficulties
in collecting this type of data are limited by the fact that they
are not needed for all patients or in confirmatory studies. CGM
devices can a so be used in coordination with other sensors (eg,
smartwatches and mobility datafrom the smartphone) that could
be complementary with little added burden on the patient
[41,42]. The genera principles of compliance measurements
discussed above in the context of CGM devices are aso
applicable to any other metric relying on a connected device.
Privacy concerns should also be addressed properly, as most
subjects raised this issue during the interviews.

Limitations

Previous studies[43] have linked the regularity of CGM device
scanning to improvements in the “time in range” endpoint
(glucose level between 70 mg/dL and 180 mg/dL). While we
did not observeit in this study given the general lack of glucose
intolerance in the study subjects, differences in engagement
between subjects could be linked to differencesin outcomesin
larger studies. Controlling for adherence, directly measured
through scanning and recording annotations, could limit this
phenomenon and lead to less noisy estimates of the treatment
effect.

Given the scal e of the study, a cross-over design was employed
asameansto guard against anumber of potential confounders.
In particular, anecdotal observations while devel oping the app
suggested that individuals responded to the sensor in adistinct
and consistent manner. Coupled with the fact that the MTTs
were self-administered, a cross-over design seemed logical.
Despite thesefactors, cross-over designs can be of limited utility
in the presence of carryover or spillover effects. Indeed, strains
were detected at the beginning of the placebo period in some
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subjects crossing over from the active product period, indicating Conclusions
the potential for carryover effects. No strains were detected at
theend of the placebo period for those same subyjects, suggesting
that a longer washout period will be required in a future
cross-over study.

We have shown that CGM devices can provide high-quality
measurements of relevant endpoints and can enable granular
monitoring of subject compliance with low clinical overhead.
While this was a small pilot study, we observed a meaningful
effect of the study product in subjects with diminished initial
glucose control. A broader follow-up study, both in size and
duration, is necessary to validate our very preliminary results.

Acknowledgments

We thank Suzanne Dufault, Nima Hejazi, and Ivana Malenica for insightful discussions on clinical trial designs. We gratefully
thank the participants of this study.

Editorial Notice

This randomized study was only retrospectively registered, explained by authors with “Since it was a prospective trial, we did
not register it beforehand.”. The editor granted an exception from | CM JE rules mandating prospective registration of randomized
trials because the risk of hias appears low and the study was considered formative. However, readers are advised to carefully
assess the validity of any potential explicit or implicit claims related to primary outcomes or effectiveness, as retrospective
registration does not prevent authors from changing their outcome measures retrospectively.

Authors Contributions

FP, JB, and OK designed the study. MS, FP, and OK conducted the study. HRdB and FP analyzed the data. HRAB wrote the first
draft of the manuscript, and FP, JB, OK, and M S suggested edits.

Conflictsof Interest

All authors are employees and stock/stock option sharehol ders of Pendulum Therapeutics, Inc (formerly known as“Whole Biome
Inc”). OK ownsstock in GlySens, Inc, has stock optionsin ViaCyte, Inc, and isaconsultant to NuSirt BioPharma, Adocia, Circius,
and NanoPrecision Medical.

Multimedia Appendix 1
Supplementary methods.
[PDFE File (Adobe PDF File), 397 KB - formative v5i3e20175_appl.pdf |

Multimedia Appendix 2
Screenshot of the app.
[PDFE File (Adobe PDF File), 39 KB - formative v5i3e20175 app2.pdf ]

Multimedia Appendix 3
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Multimedia Appendix 4

Number of days spent in each period. Each subject spent at least 2 weeks in each arm of the study. The washout period between
thetwo armsis at least 3 days.

[XLS File (Microsoft Excel File), 20 KB - formative v5i3e20175 app4.xls]

Multimedia Appendix 5

Difference between fingerstick values and continuous glucose monitoring (CGM) estimates. Each panel shows the fingerstick
value logged through the mobile app (with a red dot) and the glucose levels as measured with the CGM devices. Values are in
accordance with expected values [14].
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Multimedia Appendix 7

According to the recommendations of Schnell et al [30], we report all hypoglycemic events, defined as excursions below 70
mg/dL for at least two consecutive values.

[XLS File (Microsoft Excel File), 30 KB - formative v5i3e20175 app7.xIs]

Multimedia Appendix 8

According to the recommendations of Schnell et al [30], we report four summary statistics at the subject level, measuring time
out of range (as humber of continuous glucose monitoring scans per day), and glucose variahility, reported asthe average within-day
standard deviation of glucose levels and the standard deviation of the average daily glucose level.
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Interview summary.
[PDE File (Adobe PDF File), 33 KB - formative v5i3e20175_app9.pdf ]

Multimedia Appendix 10

Areaunder the curve (AUC) during the self-admini stered meal-tol erance tests. Incremental AUCs are computed using the glucose
levels provided by the continuous glucose monitoring devices. Subjects recorded the time of the ingestion of the Boost drink
using the smartphone app. Incremental AUCs are rounded to the nearest unit.
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Multimedia Appendix 11

Fecal quantitative polymerase chain reaction measures of formulation strain concentration. Each subject, except for Subject 4,
provided stool samples. As expected, strainsin the formulation were detected when the subjects were taking the formulation and
not detected when the subjectswere not (ie, at baseline, during placebo, and during placebo washout). Some carryover isobserved.
Strains are detectable during a few days following the product period.
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Multimedia Appendix 12

Times of the tops of the peaks during the day. Peaks are detected using the algorithm described in Multimedia Appendix 1. For
most subjects, a clear trend in the morning suggests a routine linked to breakfast.
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CONSORT-EHEALTH checklist (V 1.6.1).
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Abstract

Background: The Patient-Centered Team (PACT) focuses on the transitional phase between hospital and primary care for older
patients in Northern Norway with complex and long-term needs. PACT emphasizes a person-centered care approach whereby
the sharing of power and the patient’s response to “What matters to you?’ drive care decisions. However, during the COVID-19
pandemic, videoconferencing was the only option for assessing, planning, coordinating, and performing treatment and care.

Objective: The aim of this study is to report the experience of the PACT multidisciplinary health care team in shifting rapidly
from face-to-face careto using videoconferencing for clinical and collaborative services during theinitial phase of the COVID-19
pandemic. This study explores how PACT managed to maintain person-centered care under these conditions.

Methods: This case study takes a qualitative approach based on four semistructured focus group interviews carried out in May
and June 2020 with 19 PACT members and leaders.

Results: The case study illustrates that videoconferencing is a good solution for many persons with complex and long-term
needs and generates new opportunities for interaction between patients and health care personnel. Persons with complex and
long-term needs are a heterogeneous group, and for many patientswith reduced cognitive capacity or hearing and vision impairment,
the use of videoconferencing was challenging and required support from relatives or health care personnel. The study shows that
using videoconferencing offered an opportunity to use health care personnel more efficiently, reduce travelling time for patients,
and improve the information exchange between health care levels. This suggests that the integration of videoconferencing
contributed to the preservation of the person-centered focus on care during the COVID-19 pandemic. There was an overall
agreement in PACT that face-to-face care needed to be at the core of the person-centered care approach; the main use of
videoconferencing was to support follow-up and coordination.

Conclusions: The COVID-19 pandemic and the rapid adoption of digital care have generated a unique opportunity to continue
developing a health service to both preserve and improve the person-centered care approach for persons with complex and
long-term needs. This creates demand for overall agreements, including guidelines and procedures for how and when to use
videoconferencing to supplement face-to-face treatment and care. Implementing videoconferencing in clinical practice generates
aneed for systematic training and familiarization with the equipment and technology aswell asfor an extensive support organization.
Videoconferencing can then contribute to better preparing health care services for future scenarios.

(IMIR Form Res 2021;5(3):€25220) doi:10.2196/25220

KEYWORDS
person-centered care; rapid digitalization; health care; videoconferencing; persons with complex, long-term needs; COVID-19
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Introduction

The COVID-19 pandemic, which began in mid-March 2020,
has created unprecedented challenges for society and health
care systemsworldwide. In Norway, asin many other countries,
the government imposed extensive lockdowns and socia
distancing measures in public spaces to reduce the spread of
the SARS-CoV-2 virus. Regarding health care services, most
scheduled physical appointments and nonacute surgeries were
cancelled to protect both health care personnel and patients.
Nevertheless, it was necessary to accept new patientswith acute
or subacute conditions and follow up with long-term care
patients. Hence, health care personnel were suddenly forced to
rethink and find alternative solutions for face-to-face treatment
and care of patients. This resulted in the swift implementation
of telemedicine and, in particular, the increased use of
videoconferencing.

Telemedicine is defined as communication over a distance in
which video and audio are transmitted in near—real time. The
provision of health care remotely by means of avideo meeting
is not new and has been well described; see for instance [1-7].
Despite this, previous research illustrates a paradox in
telemedicine in terms of the low rate of adoption of the
technologies despite strong policy-level strategies and many
small-scal e proof-of-concept examples[2,3,8]. In astudy from
2017, Alami et a [3] found that the use of telemedicine in
Norway from 2009 to 2015 did not exceed 0.5% of total
outpatient activity at aregional level. The study identified three
major themes affecting the implementation and use of
telemedicine in Norway: (1) governance and strategy, (2)
organizational and professional dimensions, and (3) economic
and financial dimensions [3]. An example is the Norwegian
Directorate of eHealth making changes to the reimbursement
of videoconferencing in responseto itsincreased and necessary
use during the COVID-19 pandemic [9]. Thisisin accordance
with previous studies that have shown that introducing video
consultationsisacomplex changethat disruptslong-established
processes and routines [10,11].

Nevertheless, in recent years, telemedicine has attracted
considerable interest as a means of delivering care to patients
with long-term conditions[11,12]. The use of videoconferencing
in the management of chronic diseases such as chronic
obstructive pulmonary disease, diabetes, and depression has
potential for improving health care services [1]. Almost all of
this evidence pertains to selected samples of outpatients with
chronic, stable conditions [10]. Consequently, the rapid spread
of COVID-19 has accelerated the use of telemedicine for
assessing, planning, coordinating, and performing treatment
and care. The crisis seems to have lowered previous barriersto
using telemedicine and to haveled to the discovery of new ways
of using digital health solutions in response to the crisis [12].
By using telemedicine, health care services can support not only
secured care for patients with COVID-19 but also electronic
prescriptions and triage of patientswith COVID-19 in different
phases. In addition, health care services can use telemedicine
to support routine primary care when there may be a tradeoff,
such as between frail older patients staying at home or coming
to the hospital for an examination [10,12].

https://formative.jmir.org/2021/3/e25220
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Thisstudy reportson theinitial experience of amultidisciplinary
health care team located at the University Hospital of North
Norway (UNN) in using videoconferencing to provide treatment
and careto older personswith complex long-term needs during
the early months of the pandemic. In Norway, aswell asin other
countries, thereisarising number of older citizenswith complex
and long-term health-related needs: “Persons with complex
long-term needs typically face multiple care providers,
organizations, and specialists, and are especially vulnerable to
carefragmentation” [13-16]. Thisgroup also dominatesthetop
5%-10% of spenders, who account for two thirds of high-level
health care costs, both in Norway and internationally [17,18].
An extensive body of research indicatesthat the critical elements
of high-quality care for persons with complex long-term needs
include strong primary care with an inherent person-centered,
integrated, and proactive carefocus[19-26]. Despitethis, current
health care systems are designed for acute short-term needs,
and they struggle to address the increasing number of persons
with complex long-term needs. Therefore, there is significant
interest in the potential of technology such as telemedicine for
improving care and reducing costsin these patient populations,
as well as in using technology to diminish the burden that
individuals face as they manage multiple chronic conditions
while adjusting to independent lifein the community [10,11,27].

For the multidisciplinary health care team, hereinafter referred
to asthe Patient-Centered Team (PACT) [19,24], the COVID-19
pandemic has resulted in a reorientation of work practice and
aneed for arapid digitalization processto maintain the delivery
of person-centered treatment and care to their patients. PACT
works as an intermediary team in the transfer phase between
the hospital and primary health care and takes a person-centered
care approach (see the Research Site section in the Methods for
an extensive description of PACT). At the core of
person-centered care is the sharing of power between patients
and hedlth care professionals, wherein care is driven by the
patient’s answer to the question “What matters to you?’ The
intervention is a continuous process of trust-building, sensitive
exploration, and cocreation between professionals and the
patient to design and deliver a person-centered care plan.

Accordingly, PACT was concerned about how the use of
videoconferencing would affect the person-centered care
approach. In the literature, we find that the terms
“person-centered care” and “patient-centered care” are used
equally; seefor instance[19,24-26,28-30]. In this paper, we use
“person-centered care” throughout, together with the acronym
“PACT” for “Patient-Centered Care Team” as defined in
previous papers [19,24].

This case study is based on four semistructured focus group
interviewswith PACT health care personnel and managers, and
we collected data about the experience gained through the period
of rapid scaleup of the use of digital care.

The aim of the study is to generate knowledge about the role
videoconferencing can play in preserving the person-centered
care approach for persons with complex long-term needs.
Accordingly, the following research questions have been
formulated: How does PACT preserve a person-centered focus
on care for persons with complex long-term needs in care
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services when videoconferencing becomes the main mode of
clinical communication due to the socia distancing measures
during the COVID-19 pandemic? What are the challenges and
opportunities for health care personnel in PACT when it is
necessary to make a rapid transfer from face-to-face care to
video meetings?

Methods

This qualitative case study was conducted in May and June of
2020.

Research Site

To meet the so-called “silver tsunami”—that is, the increased
number of persons with complex long-term needs—UNN and
Tromsg Municipality, together with neighboring municipalities,
established PACT in 2014 at three of UNN'’s geographical
locations. Theteamsreceivereferrasfromall health carelevels,
and they collaborate with health care services, including general
practitioners (GPs) who focus on coordinating care in the
transition phase between hospitals and municipality care to
prevent rehospitalization [19]. It isthe aim of PACT to establish
a single comprehensive plan for patient follow-up, including
hospitals, GPs, and municipal health services. A success factor
of PACT isthat the teams consist of a combination of hospital
and municipality health care personnel (physicians, pharmacists,
nurses, secretaries, physiotherapists, and ergonomists) working
across organizational borders. They have accessto the electronic
health record systems in both the hospitals and the
municipalities. Thisprovidesthe team with extensive knowledge
and experienceto ensure the quality of thetransitions; however,
it also ensures a comprehensive patient pathway for this group
across health care levels and organizational borders. The team
takes a person-centered care approach that isaimed at ensuring
a holistic understanding in which patients and health care
professional swork together toward common goalsthat are both
mesaningful to the patient and aligned with what the professionals
can offer. To achieve this, the team conducts a risk analysis
early in the patient pathway, and the analysis is repeated later
inthe pathway if thereisnew information or if challenges occur.
In the experience of PACT, the person-centered approach helps
to shift the focus away from repairing and treating toward

Table 1. Overview of the focus group interview participants (N=19).
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preventing new adverse events or deterioration and initiating
early intervention when problems arise [19,24,31]. PACT has
achieved excellent results in relation to reducing the risk of
death and the number of emergency admissions and hospital
stays through the increased use of elective health care services
taking the person-centered care approach [19]. The hospital and
municipalities share financial, management, and employment
responsibilities for the team members[32].

Participants and Recruitment

Thisstudy includes four web-based focus group interviewswith
atotal of 19 participants. The overall project, Dignity Care, had
already established collaboration with PACT, and the idea for
the paper wasfirst raised in acollaboration meeting, with PACT
members expressing concern about how to preserve a
person-centered focus when communicating with patients
exclusively through digital means. After the study protocol was
completed and approved by the Norwegian Centre for E-health
Research (NSE), the authors created an information | eafl et about
the study that included the interview topics. This was sent to
the leader of PACT, who forwarded it to all the employees on
the team along with an invitation to participate in afocus group
interview. The participation in focus group interviews was
voluntary, and 19 of the 26 employees in the team (73%)
participated. No team member refused to participate; however,
some team members were reallocated to other tasks during the
COVID-19 pandemic, and others had time off on the day of the
interview.

All participants in the study signed an informed consent form
and emailed it to the first or second author. The 19 participants
were health care personnel or managers of PACT in the age
range of 28-62 years, and al but one were female. Many of the
participants had over 20 years of experience in health care
services, both in hospitals and municipal health care; some had
further education in geriatrics psychiatry and interaction, and
one participant held a master’s degree in pharmacy. Some of
the participants had specific expertise in nutrition for older
persons, Parkinson disease, dementia, and management. Further
details about the participants in the focus group interviews are
presented in Table 1.

Focusgroup  Participants, n (%)  Occupations of the participants Locations Time of interview
1 7(37) o Location 1: Hospital nurses (2), municipality nurse « Tromsg 90 minutes
« Location 2: Physician
o Location 3: Pharmacist
« Location 4: Secretary
o Location 5: Secretary
2 4(21) « Location 1: Hospital nurse, physica therapist, municipality nurse «  Tromsg 60 minutes
o Location 2: Nurse « Basfjord
3 6 (32 « Location 1: Physical therapist, nurses (3) « Harstad 60 minutes
« Location 2: Operations manager « Senja
« Location 3: Medica department advisor « Narvik
4 2(10) o Location 1: Leader « Tromsg 60 minutes

o Location 2: Leader
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The focus group interviews were conducted by the first and
second authors, who alternated between functioning as
moderator and facilitator of theinterviews. Theinterviewswere
audio-recorded, and reflectionswere written down immediately
after each interview.

We used a semistructured interview guide with three themes
and 5-8 subquestions (see Multimedia Appendix 1). The
subquestions were used as a checklist to ensure that all the
relevant subjects were discussed during the interview. If a
subquestion did not come up in conversation, we asked about
it gspecifically. The interview guide was developed in
collaboration with all three authors. The themes and
subquestions were based on the research questions and on
discussionswith thethird author, who has extensive knowledge
from research within the field of patients with complex
long-term needs and person-centered care.

The socia distancing measures for in-person meetings also
affected the design of our study. Accordingly, data were
collected through video meetings, as face-to-face fieldwork of
any kind wasimpossible. Focus group interviews conducted on
the web are very demanding; some of the participants werein
the same meeting room, while others were at other locations,
resulting in up to five units being logged on at the same time.
There were between 2 and 7 participants in the focus group
interviews. Accordingly, the moderator was required to ensure
that every participant had time to share his or her experience.

Analysis

Theanalysisresembled a systematic text condensation process,
a descriptive thematic analysis strategy inspired by Malterud
[33]. The four focus group interviews were recorded,
transcribed, and then analyzed. First, the authors read the text
to establish an overview of the data and identified the overall
preliminary themes, including face-to-face practice, rearranging
work processes, keeping aperson-centered care focus, adapting
to technology, and collaboration with other hedlth care
professionals. Second, the second author systematically
reviewed all the transcribed interviewsto identify meaning units
and code them in accordance with the preliminary themes. Third,
the first and second authors sorted the meaning units according
to the preliminary themes. Some meaning units could be sorted
into two themes, and these were tagged with a comment to
highlight their multiple membership. Fourth, thefirst and second
authors carried out an iterative reading of the systematized
meaning units, reducing the content under each theme but
maintaining quotations. Thefirst and second authors discussed
the condensates and made further adjustmentsto the text. Based
on the previous steps, the preliminary themes were renamed as
themes. Citations related to the meaning units were used to
ensure that the presented results of the analysis reflected the
original context [33]. In addition, in the final phase of writing
the article, the first two authors presented the findings of the
study to PACT, at which point PACT was able to provide
feedback on theresults. Prior to submission, all PACT members
were offered the opportunity to read the article. We did not
receive any objections to what we had presented and written.

https://formative.jmir.org/2021/3/e25220
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Ethics

For severa years, PACT and NSE have been engaged in a
research collaboration asawork packagein the project Patients
and Professionals in Partnership (3P). This study is part of the
3P research project and was approved by the privacy
ombudsman at UNN in 2020 (2020/6797). The project was
reviewed by the regional ethicad committee (REK)
(2017/1084/REK nord), which found that the project was exempt
from ethical approval.

When the pandemic occurred and digital solutions were being
rapidly implemented, PACT requested an evaluation study to
assess the consequences for the person-centered care approach
when videoconferencing was used for follow-up of their patients.
The first and second authors had not previously been involved
inthe research collaboration and were commissioned to conduct
the interviews and data analysis to provide an “outsider” view
in the evaluation.

All the participants were provided with a consent form for
participation, which they approved in writing and sent to us
electronically. Participation in the interviews was voluntary.

Results

Based on the response in the four focus group interviews, we
evaluated how PACT hedth care personnel and managers
experienced the use of videoconferencing to provide
person-centered care for personswith complex long-term needs
during the initial phase of the COVID-19 pandemic. In
accordance with the analysis, the results are presented as
condensed text with quotations and are organized according to
thefollowing five overall themes: theworkflow in PACT before
and after the pandemic; technical training and support as
prerequisites for effective digital care; new means of
collaboration and coordination; divided opinions on using
videoconferencing for person-centered patient care; and how
saving time on patient travel contributes to person-centered
care.

The Workflow in PACT Before and After the
Pandemic

In the traditional way of organizing the work, PACT—as
represented by 2-4 health care professionals—would make an
initial assessment of the patient’s situation by visiting the patient
either while the patient was till in hospital or at the patient’s
home. Health care personnel from PACT made 3-4 patient visits
per day, in addition to attending collaboration meetings at
hospitalsor in municipalities. All collaborators, including GPs,
homecare services, and health care personnel from the hospital,
were required to attend collaborative meetings with the patient
and PACT with the aim of coordinating patient services. Asa
result of the pandemic, however, PACT was required to limit
face-to-face meetings with patients and collaborators as much
as possible:

COVID-19 was like a sudden wake-up call; we just
had to adjust quickly and improvise along the way.
We had no choice but to be creative and rethink our
work practice. [Participant 7]
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Normally, the health care personnel in PACT were organized
into different teams, although they frequently collaborated with
each other and shared their knowledge and experience of
treatment and care. Due to the COVID-19 situation, it was
necessary to physically separate the PACT team into different
cohorts at the hospital, and the physician and pharmacist were
required to work from home so that if one team was quarantined,
the other team could keep working. There was an overall
agreement among the PACT members that this separation
hampered collaboration between the teams in terms of the
informal sharing of knowledge: “I missed the small talk and
information exchange when passing each other in the hallway”
(Participant 1).

The team members agreed that the most significant changes to
PACT’s workflow when using only videoconferencing for
patient communication and care can be summarized asfollows:
(2) therewasless need for ambul ation, which saved an extensive
amount of time for PACT; (2) the number of health care
professionals visiting the patients either at home or in the
hospital ward was reduced from 2-4 to 1, with the other
necessary team members participating in the meeting by
videoconferencing, which saved a lot of resources; (3) there
was areduced need for PACT to visit patients at home, as they
collaborated through videoconferencing with assistance from
homecare services; and (4) using videoconferencing for
collaboration meetings reduced the time spent on travelling to
meetings. In addition, collaborators such as GPs were able to
attend these meetings more regularly. Finally, PACT found
itself performing asupport role for hospital ward and homecare
services that lacked experience in videoconferencing. These
issues are elaborated upon further in the next sections.

Technical Training and Support ArePrerequisitesfor
Effective Digital Care

Transforming the provision of care from in-person meetings to
virtual care demanded extensive training and testing of the
equipment, as multiple solutions and setups were being used
simultaneously. The goal for PACT was for al members to be
ableto access and use the different videoconferencing solutions,
including Skype, Join, Teams, and Easymeeting, with respect
to setting up and running meetings, creating links, choosing the
right browsersfor the different solutions, and connecting sound
and picture. All PACT members had the opportunity to practice
and test the different digital solutions during the first month of
the COVID-19 pandemic because there were fewer referrals
from the municipalities and the hospital. However, although
some of the PACT members were comfortable using digital
solutions from previous videoconferencing projects, otherswere
not. All team members agreed that the videoconferencing
technology itself was the largest barrier to adoption. PACT
decided that it was necessary to be comfortable with the
technical equipment to integrate videoconferencing into clinical
work:

We arranged morning meetings with 8 to 9 different
units. At first it took ages before everybody was
connected. We were disconnected from the meetings,
the sound did not work, the picture froze, you name
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it... We were given an informal support role, and we
used an hour to get everybody online. [Participant 5]

All PACT members gained much useful experience from testing
and trying out the equipment: “We have learnt that it is smart
to test the equipment before a meeting starts to make sure the
sound and picture are OK and that the solutions communicate
with each other” (Participant 15).

In addition, PACT set out rules for good behavior in
videoconferencing, for example, with respect to noisereduction,
muting, and taking turns to speak.

The mgjority of the PACT members had a steep learning curve
regarding the use of videoconferencing for clinical purposes,
as the technology was challenging. However, the overall
perception of the new way of interacting with patients and
collaborators was positive: “We al had to think differently
about patient care” (Participant 7). This generated innovative
initiatives to continue providing person-centered care. When
the use of videoconferencing rapidly increased, it led to an
extensive need for support for team collaboratorsaswell. PACT
reported that health care personnel from other wards and
organizations were not as privileged and had less time to
familiarize themselves with and test videoconferencing
equipment: “In a busy hospital ward, it is unlikely that health
care personnel will be alocated timeto test technical solutions
theway wedid” (Participant 9). Moreover, in the hospital, most
of thewards had videoconferencing equipment in meeting rooms
or offices that could not be used at a patient’s bedside. The
PACT members found that when setting up videoconferencing
with patients at home, the patients often needed arelative or a
health care professional to assist them and provide technical
support: “It is important that videoconferencing become
available for al patients and not only the ones that are lucky
enough to have relatives to assist them” (Participant 14).

Multidisciplinary interaction is key to patient-centered care,
and all PACT members stated that they often had to take on a
support role to help their collaborators: “In this transitional
period, we have been flexible and facilitated the increased use
of  videoconferencing” (Participant ~ 8). Because
videoconferencing was a new way of working for most health
care personnel, it wasimportant to make the experience positive
for both patients and health care workers:. “If the first meeting
went well, it was morelikely that the patients and collaborators
would try videoconferencing for further meetings as well”
(Participant 8). PACT had no authority to request that others
use videoconferencing; however, they were able to persuade
many collaborators and patients to try it, while assisting them
along the way. Nevertheless, none of the PACT members
considered this support role to be their responsibility in the
future use of videoconferencing: “ Our focus needs to be on the
core competency of patient care. We must be careful not to end
up as avideoconferencing helpdesk” (Participant 15).

New M eans of Collaboration and Coordination

Collaborating Directly With Patients

There was a general understanding in PACT that introducing
videoconferencing for interaction with patients would require
close collaboration with homecare services, GPs, and hospital
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wards. The participants explained that homecare services already
had equipment for digital care before the pandemic, namely
tablets for documenting treatment and care. During the
pandemic, homecare services started using the tablets for
videoconferencing meetings in collaboration with PACT. In
addition, the physiotherapist from PACT, who was located at
the hospital, found that it was possible to assess a patient's
mobility and gait function using videoconferencing with
assistance from homecare services. Moreover, PACT’sphysician
and pharmacist, located in their respective home offices, said
that they could collaborate with homecare services through
videoconferencing to conduct areview of apatient’s medication
by “looking into” the medicine cabinets in the patient’s home.
Some of the PACT members said that homecare services were
aso involved in facilitating videoconferencing for the
assessment of housing conditions while a patient was still
hospitalized, with the aim of preparing the home before the
patient’s discharge: “You had the home presented from the
patient’s perspective, and they had a more active role in
preparing their homecoming while they were still in hospital”
(Participant 9).

The participants al so said that videoconferencing was used when
homecare services needed clinical support from PACT when
patients conditions acutely worsened. All the PACT units
observed that this occurred more frequently than normal during
the COVID-19 pandemic. The PACT members assumed that
thiswas related to the patients not being able to attend day care
centersand having less contact with GPs and homecare services,
whereby changes in patient condition would normally be
recognized. During the pandemic, there were times when a
patient’s condition would worsen and the homecare services
would arrange videoconferencing from the patient’'s home with
the PACT physician, who would assess the patient. In one case,
apatient was admitted to hospital directly, bypassing the normal
procedure of first physically visitingaGP. The PACT physician
said: “Apart from a clinical examination, | get just as much
information about the patient in a videoconferencing meeting
asin aface-to-face meeting.”

Videoconferencing was used for several meetings for which a
patient normally would have travelled to a hospital. One of the
PACT members reported on a stoma follow-up that was
conducted at amedical center in amunicipality setting through
videoconferencing with a stoma nurse at the hospital. PACT
members said that some patients also worried about travelling
from a municipality with no COVID-19 cases to hospitals in
cities with many cases. Over half of the PACT members were
satisfied with the patient follow-up on videoconferencing: “We
made things happen that we never thought would be possible
before we started. It was exciting, it worked very well and
people were surprisingly positive” (Participant 10). They also
discussed the importance of coming up with good ideas and
smart solutions for following up with a patient without
physically being in the same place.

Approximately half of the professionals highlighted, from a
person-centered care perspective, that using videoconferencing
placed the patient in acentral position in collaborative meetings
involving severa actors:
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When the patient is at home holding an iPad, the
patient isreally the one being focused on rather than
being just one of many in a face-to-face meeting. In
videoconferencing, the patient can easily address
everybody directly and thus has a more active and
central role. | really liked the idea of having the
patient as the center of attention. [Participant 5]

Compared with the telephone, most of the PACT membersfelt
they achieved a more persona follow-up using
videoconferencing.

Coordination Among Health Care Personnel

Inthe beginning, PACT needed to convince collaborating health
care personnel, including both hospital and homecare service
personnel and GPs, to start using videoconferencing instead of
thetelephone: “ The health care personnel werejust as skeptical,
if not even more so, than the patients about using
videoconferencing for communication and collaboration”
(Participant 3). However, PACT observed that after the
collaborating health care personnel used videoconferencing for
a while, they felt more comfortable, and it was easier to
continue:

We had to work a lot with the wards to get them
started. First, they said that their patients were not
capable of attending videoconferencing meetings
because of their condition and that it was necessary
to meet the patients in person, to physically examine
them. Nevertheless, they started to rethink when we
argued that even physiotherapists made
videoconferencing consultations with patients work.
[Participant 16]
During the first month of the pandemic, synchronous video
communication became a valuable tool for interaction between
health care personnel in different organizations and geographical
locations. The PACT membersall agreed that videoconferencing
madeit easier for collaborators such as GPs, homecare services,
and service administrators (forvaltingskontor/tildelingskontor
in Norwegian) to attend on a regular basis because they saved
time on transportation and parking: “We have been even more
multi-disciplinary than before the pandemic at coordination
meetings’ (Participant 14). There was general agreement in
PACT that GPs in particular attended videoconferencing
coordination meetings more regularly than they did when
physical meetingswerethe only option. In addition, some PACT
members said that it was easier to arrange meetings at short
notice when participants could attend from their offices. There
was general agreement in PACT that collaborative meetings on
video were shorter than in-person meetings. Some of the PACT
members elaborated, saying that collaborating health care
personnel seemed to be better prepared for videoconferencing
meetings and more focused on the problem to be addressed,
and there was less small talk: “I think video meetings lasted
only half aslong as in-person ones; they were both time- and
cost-saving” (Participant 19). Despite this, all PACT members
found that videoconferencing was more demanding and intense
than physical meetings, and some of them recommended limiting
the meetings to 1 hour.
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All PACT members agreed that introducing videoconferencing
for collaboration across organizations improved the
interorgani zational relationship between all the actorsinvolved
in treating a patient. PACT had extensive collaboration with
homecare services, as mentioned previously, as homecare
services were the only professionals still making regular
face-to-face patient visits. However, several PACT members
reported that the personnel in hospital wards often seemed to
find the technology challenging and preferred for PACT to
configure the tablet used for videoconferencing at the patient’s
bedside. They further stated that health care personnel often
assisted and supported patientsin thewardsin digital meetings.
Thiswas highly successful, astheward professionals could add
supplemental information to the patient's story and any
ambiguities could be clarified. All PACT members emphasized
that the hospital wards should have their own tabletsfor reasons
of infection control, and that in the long run, the staff should
have proper training so that they could manage
videoconferencing equipment themselves. Although all PACT
members were satisfied with being able to reach out to their
patients using videoconferencing, there were pros and cons
regarding its extensive use.

Different Opinionson Using Videoconferencing for
Per son-Centered Patient Care

The PACT members had different opinions on how well the
person-centered focus was preserved when videoconferencing
replaced face-to-face follow-up. Somefound it difficult to work
digitally when assessing patients. For example, if a patient was
confined to bed in the hospital, it was difficult to obtain an
overall impression of the patient's physical status through a
screen:

| think physical meetings present a much broader
view of the patient’s status. My impression is that
many patients “ straighten up” for a few minutes
during adigital visit. When you arein the same room,
it is easier to assess the patient and evaluate his
condition. [Participant 2]

On the other hand, another team member said, “We had an
extensive number of videoconferencing meetings over the last
few months, and | think they worked extremely well, both for
collaboration and for patient meetings’ (Participant 9). PACT
ran several multidisciplinary meetingsto follow up with patients:
“It was exciting and worked very well, and people were
surprisingly positive” (Participant 11).

Persons with complex long-term needs are a heterogeneous
group, and there was genera agreement in PACT that
videoconferencing was not agood solution for al of them. The
health care personnel in PACT had a range of opinions on the
potential of using videoconferencing to preserve person-centered
care for this patient group. Some of the PACT members found
it demanding to communicate by video with patients who had
vision or hearing impairment. They reported that patients with
hearing impairment had problems with verbal communication
using a tablet. Other PACT members recognized that digital
meetings could be challenging for patients with reduced
cognitive capacities. One patient, for example, had difficulty
understanding that the health care personnel participating by
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videoconferencing were actually “live” in the same room and
not just a picture on the wall: “Oh yes, | remember her, when
are we going to see her?’ (Participant 1). All PACT members
emphasized that patients with cognitive impairments often
needed health care personnel or relatives to support them in
videoconferencing. Hence, PACT reported that if health care
personnel did not find that patients were competent to participate
in video meetings, the patients were sometimes excluded from
the meetings. However, other PACT members reported the
opposite, namely that videoconferencing made it possible to
include even the frail est patients from home or from the hospital:

Wk, the health care personnel, often have the most

prejudice about which patients to include in

videoconferencing. However, we had meetings with

several patientswith cognitiveimpair mentsand other

disabilitiesthat worked surprisingly well. [ Participant

7]
Another complicating issue brought up by some of the PACT
members was the difficulty of preserving privacy in
videoconferencing meetings with bedridden patients admitted
to multibed patient rooms in wards: “It is a challenge that
hospitals lack rooms with videoconferencing that are adapted
for patients confined to bed” (Participant 15). However, there
was common agreement among the PACT members that
videoconferencing was a good way of keeping in contact with
patients and maintaining collaboration amongst health care
personnel in the demanding situation of the COVID-19
pandemic: “It is much more complex to work digitally; till, it
is better than not reaching patients at all” (Participant 3).

Saving Time on Patient Travel Contributesto
Person-Centered Care

All PACT members emphasi zed that providing person-centered
care for persons with complex long-term needs is also about
limiting the health care disruption to patients' daily lives as
much as possible. PACT highlighted the importance of seeing
the patient as an individual person and not just as an
accumulation of different diseases: “For us health care workers,
the disease often defines the patient. For the patient, the disease
isjust apart of their life, not all of it” (Participant 15). All PACT
members conducted their work from a person-centered care
focus, interms of starting the collaboration by asking the patient
“What matters to you?’ and trandating the answers into
health-related goals.

Some PACT members mentioned that efficiency and cost
savings have been important focus areas in recent years;
however, saving patients’ time should be just as valuable. They
added that several persons with complex long-term needs
struggle with mobility challenges with their diseases;
accordingly, travelling takes much time and energy. PACT
reported that many appointments and meeting cancellations
might have been avoided through the use of virtual
communication: “If the patient isallowed to exchange thelong,
exhausting trip to the hospital with a 15-minute
videoconferencing  check-up, this is an important
person-centered gain” (Participant 15). PACT elaborated that
for some patients, it takes days to recover from travelling all
day: “We had so many positive results from using
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videoconferencing that we believe many patients can reduce
the number of trips they make to the hospital for follow-up”
(Participant 9).

Discussion

Principal Findings

In the Results section, we present the empirical findings from
the focus group interviews on how PACT experienced the
changein their work practice from using videoconferencing for
interaction with personswith complex long-term needs and with
their relatives and health care collaborators when providing
person-centered care. |n summary, some PACT membersfound
it very challenging to use videoconferencing for patient
communication and wanted to return to the traditional way of
working. Others thought that videoconferencing worked very
well for all patient groups and found it inspiring to use
videoconferencing as a means of continuing a person-centered
approach for treatment and care under challenging distancing
measures. The largest challenge with using video meetingswas
the technology itself and the unpredictability of making the
technology work. PACT emphasized the need for extensive
training and support, as well as for just one video solution for
collaboration between different organizations. The greatest
advantages of videoconferencing were the new opportunities
for collaboration between patients and PACT, the related
significant time saving on travelling for both parties and the
better use made of the limited resources of health care personnel.
Theimproved collaboration with other health care serviceswas
also highlighted. On the basis of the empirical findings
presented, we will discuss the role of videoconferencing in
preserving a person-centered care approach related first, to
improving personalized pathways; second, to reorganizing work
practice; and third, to addressing new support roles. Asaframe
for the discussion, we used the previous research presented in
the Introduction and the experience of the three authors (health
care personnel and researchers).

Video Meetings Improve the Per sonalized Patient
Pathway

Health care organizations are increasingly shifting from a
disease-centered to a person-centered care focus. A
person-centered care approach is believed to enhance both the
technical and patient-experienced quality of care and to better
achieve the quadruple aim of improved care experience, health
and function, cost-benefit ratios, and improved work life for
those who deliver care[34]. Thereis no agreed-upon definition
or method of measurement for person-centered care [28]. It is
an approach which includes quality dimensions best assessed
by the patient. However, this approach addresses how a
fragmented care system can create a seamless, personalized
pathway that addresses a person’s needs, values, and preferences
as they develop over time [24]. The results show that PACT
found that videoconferencing worked well as a means of
improving collaboration and communication in person-centered
care: “For most patients, the person-centered care follow-up
has been a least as good as norma when using
videoconferencing” (Participant 7).
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Efficiency and cost savings have been important focus areasin
recent years[11,27]; however, saving the patient’s time should
be just as vauable. Previous research demonstrates that
telemedicine can be used to replace referrals to an outpatient
clinic, thus reducing travel and unnecessary hospital visits,
especialy for thoseliving in remote areas [10,11]. Using video
meetings eliminates the risk of costly cancellations, such as
those due to bad weather such as snowstorms leading to closed
roads and cancelled flights; this is a constant risk in northern
Norway, where the winter is approximately 6 monthslong. The
patient can avoid unnecessary travel time[2], whichisbeneficial
for this fragile patient group. Technological solutions such as
videoconferencing can support personswith complex long-term
needs by allowing improved access to different parts of the
fragmented care system, which can be adjusted to the person’s
needs and preferences asthese develop over time[11,19,24,27].
A number of hospital consultations and follow-ups can be
changed to video meetings. Hence, several PACT members
stated that videoconferencing can help facilitate living with
complex disorders and reduce the disruption of the patient’s
everyday life due to the disease as much as possible, which we
believe is an important principle in further developing the
concept of person-centered health careand whichisinlinewith
Bower et a [27,35].

Aselaborated upon in the results section, personswith complex
long-term needs are a heterogeneous group, and the use of
videoconferencing was challenging for patientswith vision and
hearing impairments as well as for those with cognitive
impairments. Greenhalgh et a [10] state that not all clinical
situations are appropriate for video consultations. Thisisinline
with thefeedback from PACT and raisesthe need for guidelines
on how totailor the use of videoconferencing to different patient
capabilities and disabilities [10].

Video Meetings Require Reorganization of Work
Practices

Digital care can improve the use of fragmented care system
resources [11,19,27]. PACT includes a combination of
disciplines, such as physicians, nurses, and physiotherapists.
When PACT visits patients at home, normally, they require 3-4
people to be present. During the pandemic, they reduced the
number of team members visiting patients at first to 0 and then
to 1 or 2. Using videoconferencing as asupplement reduced the
need for outreach resources, as they could contact additional
team membersvirtually when needed. They found thisapproach
to be a more efficient and resource-saving way of organizing
their multidisciplinary work. In addition, it was easier for other
collaborating health care personnel in the municipality, hospital,
and GP officesto participatein coll aboration meetingsby using
videoconferencing from their offices, as this saved them from
spending time traveling to other locations. Furthermore, as
PACT members have stated, videoconferencing meetings were
more “to the point” in terms of focusing on patient needs, all
partici pants came prepared, and meetings were completed within
the allocated time: “We did much more than expected and saved
agreat deal of time, even though we were not physically in the
same place” (Participant 8).
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Patient pathways for persons with complex long-term needs
include all levels of health care services. Therefore, using
videoconferencing to improve the fragmented care system
requires that all actors be engaged, for which reason using the
potential of videoconferencing requiresan overall rearrangement
of health care services so that videoconferencing isincluded as
part of daily services [11,27]. This is in line with previous
studies (eg, Alami et a [3]), which found that using digital care
callsfor organizational changesin processes, practices, cultures,
communication, and the division of work. As stated in the
introduction, previousresearch hasidentified three major themes
that affect the implementation and use of telemedicine. The
results from this study also support the importance of these
themes when scaling its implementation in an organization.
Using the three themes to understand the empirical results of
this study is helpful for focusing on the premises for using
videoconferencing, which are to not only preserve but also
improve the person-centered approach for personswith complex
long-term needs. The three themes are discussed bel ow.

Theme 1. Governance and Strategy

Thefragmented portfolio of videoconferencing solutions made
it challenging for health care personnel to connect to meetings.
All the PACT members stated they would like health care
organizations to standardize the process to use only one
video-meeting solution, as compared to the many solutions
currently used. The PACT members said that the complex
technology created a feeling of incompetence and of being
unprofessional ashealth care personnel, which created abarrier
to using videoconferencing.

Theme 2: Organizational and Professional Dimensions

Conducting videoconferencing meetings|ed to additional work
for PACT. For example, PACT members were required to set
up tablet computers for hospital wards and take on an
information technology support role for other health care units.
Moreover, in this empirical case, PACT were the ones
coordinating the collaboration around the patients; hence, they
continued this coordination in virtual meetings. Nevertheless,
it isimportant to discuss and clarify who haslegal responsibility
when assessments, treatment, and care decided upon in virtual
meetings must be conducted on behalf of an actor from a
different organization (eg, when homecare services monitor
blood pressure or an electrocardiogram on behalf of specialist
health care).

Theme 3: Economic and Financial Dimensions

Videoconferencing shows the need for clarification of the
regulations for reimbursement. In Norway, during the early
phase of the COVID-19 pandemic, the reimbursement for
videoconferencing was changed so that it was equal to that for
face-to-face meetings in view of the increasing use of digital
care. This covered the use of videoconferencing for outpatient
consultations and appointments with GPs. Nevertheless, as
described above, when actors from one organi zation conducted
assessments and procedures on behalf of an actor from another
organi zation, this could raise the question of reimbursement for
the executing party. In addition, the question arose of who was
responsiblefor financing thetechnical support when actorsfrom
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different organizations collaborated on caring for the same
patient. Theseissueswere barely mentioned by PACT; however,
in line with previous research, they are still important to
highlight [3]. In addition, the potential of telemedicinein general
toimprove care and reduce costsislimited by alack of rigorous
evidence of actual impact [27].

Scaling Up Digital Care Createsa Need for New
Support Roles

The results of this study show that new roles that support the
technical use of telemedicine for health care personnel must be
established as part of using videoconferencing to improve a
person-centered care approach. This technical support must
work in close collaboration with personnel at all organizational
levels of health care:

It is important to organize high-quality support. If
you have five doctors in the meeting and it takes 15
minutes to connect everyone, you have wasted more
than an hour in total. You don’'t have to spend many
of these 15-minute periods before you have spent the
equivalent of paying a technician to handle the
practical and technical issues related to
videoconferencing. [Participant 6]

The support must be readily available in terms of a short
response time: “When you have video meetings, thereisarisk
that you will focus more on the technology and how to make
everything work than on patient issues and the other actorsin
the meeting” (Participant 16). PACT was concerned that it
would be locked into a future support role and would be in
danger of compromising its focus on patients. PACT cannot
maintain this support role; however, the support organization
must have the clinical competenceto understand clinician needs.

As described in the results, patients often needed assistance
from homecare services or relatives to connect to
videoconferencing. Not al patients are familiar with
synchronous video communication, and not everyone has
relativesto support them. One suggested sol ution wasto extend
the collaboration with homecare servicesto facilitate and support
such meetings. However, this would create new work tasks for
health care personnel in a care organization, which raises the
aforementioned question of reimbursement and training of
homecare personnel. Accordingly, scaling up the use of digital
care haswide-ranging implications of aclinical, organizational,
and economic character [11].

In sum, the COVID-19 crisis has shown that the health care
service needs an alternative approach to face-to-face treatment
and care. Based on the clinical perspectives in this study, the
use of videoconferencing requires a long process of learning
and adaptation, both individually and collectively, to ensure its
successful integration into an organization [11]. The use of
telemedicine must be recognized as an organizationa
development issue [3], in which the scaling up of
videoconferencing creates challenges at different stages of its
deployment [8].
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Future Research

For the continued integration and sustainable use of
videoconferencing to improve person-centered care, further
research must be conducted that takes into consideration the
complexities of individual patients, the need for talored
technical support, organizational factors, and economic issues.
The first step is to interview PACT about its use of
videoconferencing for more than the half-year following its
rapid implementation and to investigate the use of
videoconferencing asthe COV1D-19 pandemic subsidesin this
part of the world. It is also important to interview patients and
PACT collaborators, such as homecare services and GPs, to
evaluate their experience.

Limitations

In this study, we interviewed a specific group of health care
personnel, namely PACT. PACT’s experience of using digital
care relied extensively on the adoption of videoconferencing
by bothits collaborators and patients. Although different health
care professions are represented in PACT, amore generic view
of the experience of preserving aperson-centered care approach
during the rapid digitalization and use of videoconferencing
would have been gained from its collaborating partnersin other
organizations, such as homecare services, and from GPs and
specialists in hospitals. In addition, we did not interview any
patients;, therefore, all the patient-related responses are
secondhand knowledge as reported by PACT. To describe the
person-centered care focus, we would need to interview patients
directly aswell.

Silsand et a

Conclusions

Scaling up the use of digital care has been agoal in Norwegian
health care for years. The COVID-19 pandemic and the rapid
adoption of digital care have created a unique opportunity to
continue developing a health service for not only preserving
but also improving the person-centered care approach for
persons with complex long-term needs.

Using digital care has provided an opportunity for more
time-saving and efficient follow-up and coordination of this
patient group in terms of reduced traveling timefor patientsand
the more efficient use of health care personnel in PACT, aswell
asfor improving the information exchange between health care
levels.

In this study, we found that digital care cannot replace
face-to-face interaction between patients and health care
personnel. All the PACT members underscored the importance
of face-to-face patient interaction as the foundation of care and
that videoconferencing was a supplement to enhance follow-up
and coordination. However, scaling up the use of digital care
requiresoverall agreement and collaboration among the different
health care levels and actorsin terms of training, guidelinesfor
when to use digital care, procedures for its use, technical
support, etc, to ensure the success of digital health care services.
Videoconferencing can then contribute to better preparing the
health care services for future scenarios, such as new waves of
COVID-19 or similar outbreaks, where there may be aneed for
socia distancing in public and health care services.
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Abstract

Background: Contact notification is a method used to control the spread of infectious disease. In this process, a patient who
tests positive for an infectious disease and public health officialswork to identify the patient’s close contacts, notify them of their
risk of possible exposureto the disease, and provide resourcesto facilitate the decreased spreading of disease. Contact notification
can be done physically in person, via phone call, or digitally through the use of media such as SMS text messages and email.
When aerts are made through the latter, it is called digital contact notification.

Objective:  For this study, we aim to perform a preliminary evaluation of the use of the Tell YourContacts website, a digital
contact notification tool for COVID-19 that can be used confidentially and anonymously. We will gather information about the
number of website users and message senders, the types of messages sent, and the geographic distribution of senders.

Methods: Patients who chose to get tested for COVID-19 and subsequently tested positive for the disease were aerted of their
positive results through Curative Inc (a COVID-19 testing laboratory) and Healthvana (a results disclosure app). Included in the
notification was alink to the Tell YourContacts website and a message encouraging the person who tested positive for COVID-19
to use the website to alert their close contacts of exposure risk. Over the course of three months, from May 18, 2020, to August
17, 2020, we used Google Analytics and Microsoft Excel to record data on the number of website users and message senders,
types of messages sent, and geographic distribution of the senders.

Results: Over the course of three months, 9130 users accessed the website and 1474 unique senders sent atotal of 1957 messages,
which included 1820 (93%) SM S text messages and 137 (7%) emails. Users sent messages from 40 US states, with the majority
of US sendersresiding in California (49%).

Conclusions; We set out to determine if individuals who test positive for COVID-19 will use the Tell YourContacts website to
notify their close contacts of COVID-19 exposurerisk. Our findingsreveal that, during the observation period, each unique sender
sent an average of 1.33 messages. The Tell YourContacts website offers an additional method that individuals can and will use
to notify their close contacts about a recent COVID-19 diagnosis.

(JMIR Form Res 2021;5(3):e23843) doi:10.2196/23843
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patient-led digital contact notification; COVID-19; digital contact tracing; contact notification website
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Introduction

Theprocess of contact tracing for COV1D-19 varies, depending
on the facility. However, the core concept includes first
identifying those with an infection. Thisis done either when an
individual tests positive for an infectious disease or if there is
belief that there is a high probability that an individual has an
infection. Then begins the process of determining if there are
any close contacts of the person with COVID-19 that are at risk
for contracting the disease. With the assistance of the health
care team, patients can be educated on how to identify their
close contacts and notify their contacts themselves. Conversely,
working with the patient, public health officials and members
of the health care team can work together to determine who is
a close contact and notify them. The notification of close
contacts of their exposure risk can be done in person or via
phonecall, SMS text message, email, or any additional form of
communication. Lastly, the goal of contact tracing and contact
notification isto control and decrease disease spread. Asaresullt,
when alerting close contacts, resources such as testing,
treatments, and educational counselling (including next steps
and how to approach the suggested guidelines) can be supplied
to facilitate the goal of avoiding the spread of disease[1,2].

Digital contact notification is a form of contact notification
wheretechnological mediasuch asemails, SM S text messages,
and smartphone apps are used to notify the close contacts of
people who tested positive for an infectious disease, such as
COVID-19, of their exposure risk [3]. It can alow for greater
flexibility within the realm of contact tracing, as opposed to the
use of solely in-person or tel ephone-based contact notification.
The use of emailsand text messagesto notify contacts has been
used most frequently in partner notification for HIV and other
sexually transmitted diseases (STDs), such as gonorrhea,
syphilis, and chlamydia [4-11]. Previous studies on both
patient-initiated (where the individual positive for the disease
alerts their contacts) and health care provider—initiated digital
contact or partner notification have concluded that the use of
emails and/or text messages to notify contacts increases the
total number of contacts alerted when used in addition to
traditional in-person, telephone-based, or written partner
notification [5-9]. This method allows for the ability to reach
populationsthat areinaccessible or hard to reach with traditional
partner notification [5-7].

However, not all studies have demonstrated a high level of
utilization of digital means of notification. In evaluations of
inSPOT, a patient-initiated STD partner notification website
where those who test positive for an STD can send electronic

https://formative.jmir.org/2021/3/e23843
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postcards to their partners, investigators of the project found
that <10% of the observed participants sent messages to their
partnersthrough the website[12-14]. Thiscould be due, in part,
to patients’ preference of notifying their contactsin person[12].
However, more recently, Tell YourPartner, an updated version
of inSPOT, recorded a high proportion of visitors to messages
sent.

We performed a preliminary evaluation of Tell YourContacts
[15], apatient-initiated COV1D-19 contact notification website
where users who have tested positive for COVID-19 have the
option of sending either text messages or emailsto notify their
close contacts, to observe the use of the website over a period
of three months. As defined by the Centersfor Disease Control
and Prevention (CDC), a close contact is one who was within
6 feet of the infected person for acumulative total of at least 15
minutes over a 24-hour period, starting two days before the
positive case started experiencing symptoms or two days prior
to specimen collection [16,17]. We determined the frequency
of website use and the frequency, types, and geographic
distribution of messages sent.

Methods

Tell'Your Contacts Website

Building Healthy Online Communities (BHOC) and Team
Klausner Saving Lives (TKSL) collaborated to create and build
the TellYourContacts website, which officialy launched on
May 13, 2020. TellYourContacts is a rapid adaptation of
Tell YourPartner, awebsite on which those positive for an STD
can anonymously notify their sex partners[18]. Given therapid
spread of COVID-19 and the serious nature of some symptoms,
a number of BHOC partners requested the adaptation of
TellYourPartner for COVID-19. Combined with a review of
CDC information aswell asinput from on-the-ground providers,
we devel oped the Tell YourContacts website, following quickly
evolving best practices on contact notification as they were
known at the time.

Many individuals arefirst informed about the Tell YourContacts
website when they are notified of their positive COVID-19 test
result by Curative Inc or Healthvana. Within that notification
detailing the positive result, a link to the TellYourContacts
website is also provided, encouraging patients to notify their
close contacts of their risk of contracting COVID-19. Curative
IncisaCOVID-19 testing laboratory that supports COVID-19
testing in states throughout the United States and sends patients
an email about their COVID-19 test results. If positive, the email
contains alink to the Tell YourContacts website (Figure 1).
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Figure 1. Curative Inc email sent to those with a positive COVID-19 test result, with a"notify" link to the Tell YourContacts website (Florida).
Hi {{patient_name}},

This is an automatic notification about your recent COVID-19 test result from Curative. Your COVID-
19 test was POSITIVE, meaning that the virus that causes COVID-19 was detected in the specimen
you provided.

You can expect to be contacted by a member of the Florida Department of Health in your county in the
coming days.

Many patients experience mild to moderate symptoms similar to the flu. These can be managed with
rest, hydration, and appropriate doses of fever-reducing medication. If at any time you experience
chest pain, shortness of breath, difficulty breathing, confusion, vomiting that will not stop, or if you
feel that your symptoms are worsening in any way, please call 911 or go to your nearest Emergency
Room.

Please isolate yourself and minimize any contact with others for at least 10 days. Please notify anyone
with whom you may have been in close contact (> 15 minutes and < 6 feet) starting two days before
your symptom onset, or if you asymptomatic, two days before you were tested. You may call, text or
email them to advise them that they may have been exposed and should quarantine for 14 days since
they last had close contact with you. They should consider getting tested if they develop symptoms.
Please visit this link for isolation guidance and more information from the Florida Department of
Health.

Here is information about your test:

Appointment: {{reference_number}}
Patient: {{patient_name}}

Collected at: {{collection_time}}
Result: POSITIVE

Released at: {{release_time}}

Click here to find additional COVID-19 resources for Floridians.

Be well,
Curative

http://curativeinc.com

Healthvana, a results disclosure app, delivers COVID-19 test
results to patients located in California. Within the positive

up to 10 close contacts at a time. Additionally, they have the
option to send their message(s) anonymously or confidentially,

result message, Healthvana sends patients with COVID-19 the
Tell YourContacts website link [19] (Figure 2).

In addition, the Tell YourContacts website was a so advertised
to members of CDC-funded STD organizations as well as
through a press release, social media, and word of mouth.

Once on the Tell YourContacts website, users have the option
to either send their notification(s) via email or text message to

https://formative.jmir.org/2021/3/e23843

RenderX

where the user has the option to enter their name. Users also
have the option to create their own custom message or to send
aprewritten message. The Tell YourContacts message alertsthe
recipient that they may have been exposed to COVID-19 and
it is recommended for them to isolate at home as well as seek
testing. They are also directed to the CDC's coronavirus
information webpage (Figures 3 and 4).
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Figure 2. Healthvana message sent to those with a positive COVID-19 test result, with alink to the Tell YourContacts website.

Positive

If your COVID-19 test result was POSITIVE, this means that the coronavirus that causes
COVID-19 was detected. If you have a primary care physician, notify them of your
POSITIVE test as soon as possible.

Many patients experience mild to moderate symptoms similar to the flu, These can be
managed with rest, hydration, and appropriate doses of acetaminophen (Tylenol). There
currently are no specific medications or treatments for COVID-19. Between 85 — 90% of
patients with confirmed COVID-19 do NOT require hospitalization.

If, at any time, you experience chest pain, shortness of breath, difficulty breathing, or
vomiting that will not stop, please call 911 or go to your nearest Emergency Room.

Please stay away from others. Stay home until at least 14 days have passed after your
symptoms first appeared. Recovery means that your fever is gone for 3 days without the
use of fever-reducing medications and your respiratory symptoms (e.g. cough, shortness of
breath) have improved.

Please visit TellYourContacts.org to inform people with whom you may have been in
close contact starting 2 days prior to the time you developed any symptoms. Close
contact means being within 6 feet of someone for more than 15 minutes. This website
sends texts or emails to your contacts completely anonymously. These notifications are
critical in our efforts to stem the spread of COVID-19.

Additional information can be found about isolating at home by the CDC.
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Figure 3. The TellYourContacts website offers prewritten and custom messages for users to send via SM S text message.

This is an important message about your health.
Please do not reply to this text.

A friend, acquaintance or contact wants to make sure you know you may have been exposed to the
coronavirus.

Since you may not have any symptoms, we recommend you follow the CDC's guidelines which
currently suggest home quarantine for 14 days.

For more information from the CDC, please go to https://www.cdc.gov/coronavirus/2019-
ncov/index.html which also contains a self-checker.

For information about testing, check out: https://www.cdc.gov/coronavirus/2019-ncov/symptoms-
testing/testing.html

ENTER YOUR NAME HERE IF DESIRED

This is where you can write your own personal message if you wish.

Click on the box to start and press the button below to advance to the review and edit section.
Please note, there is an 160 character limit.

ENTER YOUR NAME HERE IF DESIRED
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Figure 4. The Tell YourContacts website offers prewritten and custom messages for users to send via email.

This is an important message about your health.

A friend, acquaintance or contact wants to make sure you know you may have been exposed to the

coronavirus.

Since you may not have any symptoms, we recommend you follow the CDC's guidelines which

currently suggest home quarantine for 14 days.

For more information from the CDC, please go to

which also contains a self-checker.

For information about testing, check out:

Please do not reply to this email.

TellYourContacts.org — A free and anonymous way to support your contacts’ health.

ENTER YOUR NAME HERE IF DESIRED

This is where you can write your own personal message if you wish.

Click on the box to start and press the button below to advance to the review and edit section.

Please note, there is an 160 character limit.

ENTER YOUR NAME HERE IF DESIRED

Lastly, the website provides information about which contacts
should be notified and providesdirect linksto the CDC website
for usersto learn more about COVID-19 [15,20].

To maintain confidentiality and privacy, Tell YourContacts does
not record the user's contact information unless voluntarily
provided. As users access the website and input information
such astheir contacts' email addresses and phone numbers, their
connection and data are encrypted and secured via hypertext
transfer protocol by the third-party service provider GoDaddy
(GoDaddy Inc). The TellYourContacts website does not use
cookies, though itsthird-party providers may. Additionally, the
website neither storesthe email addresses or phone numbers of
the user’s contacts nor doesit link information to an individual.
Thewebsite also uses servicesfrom Mailjet (Mailjet Inc), Twilio
(Twilio Inc), and Google Analytics (Google) for email
transmission, SMS text message transmission, and collection
of aggregate data that includes the total number of users who
accessthe website, the total number and types of messages sent,
and the general location of users as determined by internet
protocol (IP) address [21]. These providers have their own
respective measures of security, which include 1SO 27001
Information Security Management compliance and General

https://formative.jmir.org/2021/3/e23843

RenderX

Data Protection Regulation—compliant email service provider
certification [22-24].

Data Collection and Analysis

We collected data about thetotal number of emailsand messages
that were sent by both Curative Inc and Healthvana to notify
patients of their positive COVID-19 results. From that, we
estimated the number of messages sent to patients observed in
our study. Additionally, we collected data regarding
Tell' YourContacts website use including message senders, types
of messages sent, and approximate geographic location of
sendersfrom Google Anaytics. Weinput the datainto Microsoft
Excel software (version 16.16.12; Microsoft Corp) to sum the
total quantities of the aggregate website data and used
descriptive statistics to determine the mean number of messages
sent per unique user within the observation period.

Results

From May 18, 2020, to August 17, 2020, Healthvana reported
125,652 positive COVID-19 test resultsto patientsin California.
Additionally, from May 18, 2020, to August 17, 2020, Curative
Inc notified 71,866 patients of their positive COVID-19 test
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results across the United States. During the observation period,
from May 18, 2020, until August 17, 2020, atotal of 9161 users

Figure5. Number of Tell YourContacts users per date, from May 18, 2020
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accessed the Tell YourContacts website (Figure 5).
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&
l'\\-

&

o~ &~
e

SO
R R
L Lnd B SRS - R A A A

& (S
-

VoW

[CE ]

e [T
O I

LAl A

LU R

DATE

Of these users, atotal of 1957 sent messages. We found that
users chose to send SMS text messages over emailsin a 13:1
ratio (1820 [93%)] via SMS text messaging and 137 [7%)] via
email). Messages were sent by users from the following 13
countries: the United States, Canada, Dominican Republic,
Mexico, the United Kingdom, South Africa, Japan, Bulgaria,
Puerto Rico, French Guiana, the United Arab Emirates, Sweden,

Australia, and Morocco. Senders in the United States made up
the mgjority of total senders (97%), representing 40 states.
Within the United States, California accounted for the majority
of senders (864/1754, 49%). Texas and M assachusetts accounted

for the second-most senders, both with 113 (6%) each (Figure
6).

Figure 6. Number of Tell YourContacts message senders by state, from May 18, 2020, to August 17, 2020.
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We described the use of a newly created digital notification
platform, Tell YourContacts, and found that over the course of
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hree months, 9161 users accessed the website and 1474 unique

senders sent a total of 1957 messages notifying their close
contacts of possible COVID-19 exposure risk; the messages
were sent from the majority of statesin the United States. Our
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results demonstrate that individualswill use adigital notification
platform to notify their contacts.

Currently, there are various modalities being used for digital
COVID-19 contact notification globaly, such as
smartphone-based contact tracing apps. These apps use either
Bluetooth, GPS, or quick response (QR) codes to inform
individuals that they may have been exposed to a case.
Bluetooth-based contact notification apps measure the signal
strength of nearby smartphones to determine the user's
proximity to and duration of an encounter with those infected.
GPS-based contact notification apps geolocate users to
determine their proximity to those infected. Lastly, QR-based
contact notification apps use QR barcodesthat are scanned upon
one’s entrance to public spaces to monitor the user’s visited
locations [3]. In contrast to other forms of COVID-19 contact
notification, such as the Apple and Google Exposure
Notification System that uses Bluetooth to automatically notify
close contactsthat have opted in, Tell YourContacts assists users
in the process of contact notification while maintaining user
agency [25]. It gives users the ability to control how they send
their messages by providing them with the option to personalize
their message or use preformed messages and anonymize
themselves. This tool can be especially helpful for users who
might not feel comfortabledirectly telling their contacts or who
might not know how to directly tell their contacts about their
exposure risk, al while providing their contacts with website
links to COVID-19 educational resources. Additionaly,
TellYourContacts can be used without the need to download
andinstall an app—which would require authorizing additional
permissions and continuous updates—on a phone or other
electronic device.

Users of TellYourContacts chose to send the majority of
messages to their close contacts via text message. This result
might possibly be due to the convenience and increasing
popularity of text messaging over the past two decades. In 2019,
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81% of Americans owned a smartphone, an increase of over
20% compared to five years prior [26]. Geographically,
Cdlifornia accounted for the majority of the locations from
where messages were sent. This may be because most positive
cases observed in our study were tested in California.

This study is not without its limitations. First, our evaluation
may have underestimated the number of people who may have
received information about the TellYourContacts website
because those who were tested at institutions such as nursing
homes and homel ess shelters were manually excluded from the
total observed count. Second, the Tell'YourContacts website
has the potential to be misused, as messages can be sent for
unintended purposes. |P addresses are collected by Google
Analytics, a third-party provider, to geolocate and provide
relevant COVID-19—~elated information by region. Currently,
an anti—I P address spoofing mechanism is in use to filter out
false | P addresses associated with bots. Lastly, dueto the nature
and privacy policies of the website, data regarding the
demographic characteristics of each person tested for
COVID-19, the percentage of those who sent anonymous
messages, and amount of contacts who read the message and
took precautions such asisolation, symptom self-checking, and
testing, cannot be obtained and analyzed.

With innovations in technology, 90% of Americans use the
internet and 81% own asmartphone[26,27]. Asaresult, digital
means such as emailing and text messaging are increasingly
used to communicate. Tell YourContacts gives individual s who
are positive for COVID-19 the ability to initiate contact
notification with tools they already use, such as smartphones
and computers. After the evaluation of the TellYourContacts
website, we found supportive evidence that Tell YourContacts
isaviable, low-threshold method that people will useto aid in
contact notification for COVID-19. Continued social marketing
research is needed to further increase its use.
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Abstract

Background: Web-based interventions have shown promise for chronic disease management but have not been widely applied
to populations with stroke. Existing barriers may inhibit the adoption of web-based interventions among stroke survivors and
necessitate the involvement of informal caregivers. However, limited information isavailable on internet accessibility and usability
among stroke survivors and their caregivers.

Objective: Thisstudy aimsto investigate internet access and usage in a cohort of stroke survivors and their caregivers.
Methods: A cross-sectional survey was conducted with 375 participants (248 stroke survivors and 127 caregivers). Descriptive
statistics were generated using cross-tabulation. Comparisons with categorical data were conducted using the chi-square test,
whereas the Mann-Whitney U test was used for comparisons involving ordinal variables.

Results. Overall, 86.1% (323/375) of the participants reported having internet access. Caregivers were more likely than stroke
survivors to access the internet (N=375, x?,=18.5, P<.001) and used text messaging (n=321, x*,=14.7, P<.001). Stroke survivors
and caregiverswith internet access were younger than stroke survivorsand caregivers without internet access. The highest number
of participants who reported internet access were non-Hispanic White. Smartphones were the most common devices used to
access the internet. Email was the most common type of internet usage reported. Patients who survived for >12 months after a

stroke reported higher internet access than those who survived <3 months (P<.001). The number of hours per week spent using
the internet was higher for caregivers than for stroke survivors (P<.001).
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Conclusions:

Nagvi et al

Future feasibility and acceptability studies should consider the role of the informal caregiver, participant age,

race and ethnicity, the use of smartphone apps, email and text correspondence, and the amount of time elapsed since the stroke
event in the design and implementation of web-based interventions for popul ations with stroke.

(IMIR Form Res 2021;5(3):€25123) doi:10.2196/25123
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Introduction

Background

Inthe United States, 795,000 people experience stroke annually
[1]. Although improvementsin the acute management of stroke
have led to a decline in associated mortality, stroke-related
morbidity leads to chronic disability in approximately half of
all stroke survivors[2]. Comprehensive poststroke interventions
should consider common stroke sequelae, including functional
disabilities (eg, limb paralysis and sensory disturbances), speech
disabilities (eg, aphasia), emotional disturbances (eg, poststroke
anxiety and depression), and cognitive impairments (eg,
impaired memory) [1]. Mobility is reduced in more than half
of al stroke survivors aged =65 years [3]. Difficulty in
producing and understanding speech, known as aphasia, occurs
in an estimated 25%-40% of stroke survivors[4]. The prevalence
of poststroke anxiety and depression ranges from 21% to 29%
and from 29% to 31%, respectively [5-7]. Stroke is the second
most common cause of cognitive impairment and dementia,
with approximately 30% of stroke survivors experiencing
cognitive impairment [8] or dementia[9]. Despite the complex
needs of stroke survivors, poststroke care systems are
inadequate. Stroke survivors may have limited access to
outpatient care because of impaired mobility, limited accessto
transportation, and lack of support [10]. Most stroke survivors
aredischarged home from the hospital and receive care provided
primarily by unprepared informal caregivers (eg, spouses and
family members) [11,12]. Measures that expand access to
poststroke care and comprehensively address the challenges
that stroke survivors and their caregivers encounter are needed
[13].

Web-based telehealth interventions have been found to be
effectivefor acute stroke care, potentially beneficial for extended
neurology care in rura areas [14], and cost-effective in stroke
and dementia populations [15,16].

Purpose

Although a number of studies have examined internet access
and usage among populations other than those with stroke (eg,
patientswith diabetes) [17], studies are needed to determinethe
feasibility and acceptability of web-based interventions across
diverse stroke popul ations with complex disabilities and various
levels of ability [18]. Uncertainties remain regarding the
implementation of web-based interventions, including suitable
stroke survivors and necessary stroke survivor support structures
[19], aswell astherole of the caregiver. Only 67% of US adults
aged =65 years reported internet access compared with 44% of
adults aged >80 years [20]. The lower rates of internet access
with advancing age present an additional challenge, as an

https://formative.jmir.org/2021/3/e25123

estimated three-fourths of all strokes occur in adults aged =65
years[21] and 17% of all strokes occur in adultsaged >85 years
[22]. Non-Hispanic Black and Hispanic US adultsarelesslikely
than non-Hispanic White adults to have access to the internet
in their home environment [23]. The highest increase in stroke
prevalence (29%) is estimated to be reported among Hispanic
men [1], and known racial and ethnic disparities occur in amost
every aspect of stroke care [24]. To develop appropriate and
accessible web-based interventions for stroke survivors and
caregivers, we must fully understand these digital disparities
within the context of stroke survivorship. Therefore, the purpose
of our study was to investigate internet access and usage in a
cohort of stroke survivors and their caregivers.

Methods

Design and Sampling

This was an observational study of cross-sectional survey data
collected from a convenience sample of stroke survivors and
their caregiversfrom 2 large metropolitan areas. Houston, Texas,
and Philadel phia, Pennsylvania. Institutional review board (IRB)
approval and authorization for data sharing were obtained from
both participating universities. As the only record linking the
participant and the research was the informed consent document,
the IRBs waived the requirement for written informed consent.
Each participant received a letter of information outlining the
study, and completion of the survey was taken as the form of
consent to participate.

Recruitment

Recruitment sites included outpatient clinics, inpatient units,
and community support groups. Participants were recruited
during a routine visit to an outpatient stroke clinic within the
Texas Medical Center (Houston, TX). The outpatient stroke
clinic manages care of racially and ethnically diverse stroke
survivors and treated approximately 1000 new stroke survivors
in 2019. Participants were also recruited at an annual Houston
community stroke festival and 2 Houston-area stroke support
groupsto supplement recruitment. In Philadel phia, Pennsylvania,
participants were recruited from a comprehensive stroke center
(CSC) and affiliated outpatient stroke clinic. The CSC serves
a diverse minority and medically underserved population and
treated approximately 600 patients with acute stroke in 2019.
Screening measures to determine eligibility criteria included
accessing electronic health records and participant self-reports.
Identifiers (eg, names) collected for approaching potential
participants were not retained.

Eligibility criteria for patients from both participating
universities were as follows: patients who (1) were aged >18
years, (2) spoke and read English or Spanish, and (3) had a
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history of stroke or self-identified as an informal caregiver of
astroke survivor. In Houston, surveys were collected in person
using an Apple iPad and Research Electronic Data Capture
(REDCap) [25,26] survey links or paper surveys and manually
entered into REDCap [25,26] by a trained research member.
Surveys with the survey links were also emailed or completed
by telephonic interviews by a trained research member who
manually entered the datainto REDCap [25,26]. Surveys were
carried out from September 2018 to July 2019. In Philadel phia,
in-person surveys were collected directly via REDCap [25,26]
survey links on an iPad. Surveys were carried out from March
2019 to July 2019. All surveyswere assigned a study identifier
without personal identifiers. The mode of data collection was
dependent on user comfort and iPad availability. All data were
collected when trained surveyors were available, except for the
Houston site, which also emailed REDCap [ 25,26] survey links
for participants to complete. REDCap [25,26] is a secure,
web-based app that supports data capture and export procedures
at both universities.

Variables

The survey was not intended to collect psychometric data and
thus did not rely on a validated psychometric instrument.
However, contributionsfrom expertsin neurology, nursing, and
bioinformatics were used to create a 14-question survey in
English and Spanish languages (Multimedia Appendix 1). In
total, 8 demographic questions included variables such as
gender, race, ethnicity, and health insurance status. The duration
in months from stroke events for stroke survivors and
relationship (eg, spouse) between stroke survivorsand caregivers
were obtained. A total of 6 internet access and usage questions
included an inquiry into the form of internet access at home,
including cellular phone data as well as types of devices used
to accesstheinternet. Modes of communication, including email,
text messages, web browsing, and gaming interactions, were
included as discrete queries. Time spent and the language

https://formative.jmir.org/2021/3/e25123
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predominately used while on adevice used to accesstheinternet
were separated for choice.

Statistical Analysis

Datawere analyzed using SPSS 25.0. Participants who selected
being both stroke survivors and caregivers were counted as
stroke survivorsfor theanalysis. Descriptive datawere generated
to explore trends in internet access and usage through
cross-tabulation. Comparisons with categorical datawere done
using the chi-square test, whereas the Mann-Whitney U test
was used for comparisons involving ordinal variables. On the
basis of asample size of 127, a one-sample chi-square test had
80% power when the hypothesized proportion of internet users
was 0.9, and the proportion of internet users in the sampled
population was 0.8 [27]. As we planned to test this hypothesis
in both stroke survivors and caregivers, we recruited 248 stroke
survivors and 127 caregivers.

Results

Sample Characteristics of Stroke Survivorsand
Informal Caregivers

Of the 397 surveys collected, 375 were analyzed (Table 1).
Overall, 22 surveys were excluded because 19 participants did
not indicate stroke survivors or caregiver status, and 3
participants did not complete the internet access and usage
guestions. Of the 375 surveys, 248 (66.1%) were from stroke
survivorsand 127 (33.9%) werefrom caregivers. Overall, 45.3%
(169/373) of the participants were male, and 89.4% (329/368)
reported having health insurance. Most participants (54/127,
42.5%) reported a spousal caregiver relationship to the care
recipient, followed by a child caregiver relationship (39/127,
30.7%) to the parent care recipient. Participants (318/375,
84.8%) were primarily recruited from outpatient sites. A total
of 107 of the 375 (28.5%) participants surveyed were from
Philadel phia sites, including 58 (54.2%) from inpatient units
and 49 (45.8%) from an outpatient clinic.
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Table 1. Comparison of demographic characteristics of stroke survivors and informal caregivers (N=375) by internet access.

Characteristics Total participants®

With internet access” (=323, 86.1%)

Without internet access’ (n=52, 14%)

Informal caregivers  Stroke survivors Informal caregivers Stroke survivors
(n=123) (n=200) (n=4) (n=48)

Age (years), mean (SD) 58 51 (14) 59 (14) 60 (19) 69 (12)
Sex (male), n (%) 169 (45.3) 33(26.8) 108 (54.3) 1(25) 27 (57.4)
Hedlthinsurance, n (%) 329 (89.4) 100 (82) 185 (94.9) 4(100) 40 (85)
Race and ethnicity, n (%)

Non-Hispanic Black 132 (35.3) 35(29) 71 (36) 1(33) 25(52)

Non-Hispanic White 114 (30.4) 48 (39) 63(32) _c 3(6)

Hispanic 91 (24) 31(25) 44 (22) 2(67) 14 (29)

Other 37(10) 9(7) 22 (11) — 6(13)
Time since stroke (months), n (%)

<3 73(30) — 48 (24) — 25 (57)

36 33(14) — 28 (14) — 5(11)

6-12 33(14) — 29 (15) — 4(9)

>12 102 (42.3) — 92 (47) — 10 (23)
Relationship?, n (%)

Parent 11(9) 9(7) — 2 (50) —

Spouse 54 (43) 52 (42) — 2(50) —

Son or daughter 39(31) 39(32) — — —

Sibling 6 (5) 6 (5 — — —

Grandchild 4(3) 43 — — —

Friend 13 (11) 13 (11) — — —

3valuesin this column represent the number of participants who answered the specific demographic survey item.
bCounts may not add up to the n valueindicated in the column header because of missing data. Percentages may not add up to 100% because of rounding

off.
“Not available.
dCaregiver’s relationship with the care recipient.

Stroke survivors with internet access were younger (mean 59,
SD 14 years) than stroke survivorswithout internet access (mean
69, SD 12 years). Simil