JMIR Research Protocols

Impact Factor (2023): 1.4
Volume 11 (2022), Issue 10 ISSN 1929-0748 Editor in Chief: Xiaomeng (Simone) Ma, PhDc, MS, BS

Contents

Protocols

The Fetal Growth Restriction at Term Managed by Angiogenic Factors Versus Feto-Maternal Doppler
(GRAFD) Trial to Avoid Adverse Perinatal Outcomes: Protocol for a Multicenter, Open-Label, Randomized
Controlled Trial (e37452)

Pablo Garcia-Manau, Manel Mendoza, Erika Bonacina, Raquel Martin-Alonso, Lourdes Martin, Ana Palacios, Maria Sanchez, Cristina Lesmes,
Ivan Hurtado, Esther Perez, Albert Tubau, Patricia Ibafiez, Marina Alcoz, Nuria Valifio, Elena Moreno, Carlota Borrero, Esperanza Garcia, Eva
Lopez-Quesada, Sonia Diaz, Jose Broullon, Mireia Teixidor, Carolina Chulilla, Maria Gil, Monica Lopez, Amparo Candela-Hidalgo, Andrea
Salinas-Amoros, Anna Moreno, Francesca Morra, Oscar Vaquerizo, Beatriz Soriano, Marta Fabre, Elena Gomez-Valencia, Ana Cuifia, Nicolas
Alayon, Jose Sainz, Angels Vives, Esther Esteve, Vanesa Ocafia, Miguel Lopez, Anna Maroto, Elena Carreras. .. .........coviieneenenan .. 6

Program of Intensive Support in Emergency Departments for Care Partners of Cognitively Impaired Patients:
Protocol for a Multisite Randomized Controlled Trial (€36607)

Joshua Chodosh, Karen Connor, Nicole Fowler, Sujuan Gao, Anthony Perkins, Corita Grudzen, Frank Messina, Michael Mangold, Jessica
Smilowitz, Malaz Boustani, SO0 BOISON. . . . . ...ttt e e 20

Home-Based Respiratory Physiotherapy and Telephone-Based Psychological Support for COVID-19
Survivors in Peru: Protocol for a Randomized Controlled Trial (€36001)

Anderson Soriano-Moreno, Elaine Flores, Stella Hartinger, Claudia Mallma, Arnold Diaz, Gonzalo Gianella, Juan Galvez-Buccollini, Abdiel
Coico-Lama, German Malaga, Eufemia Fajardo, Rubi Paredes-Angeles, Sharlyn Otazu-Alfaro, Andres Lescano, William Checkley, WAYRA Trial
IV S g ATOTS. & . o ottt 38

Preventing Revictimization Through a Web-Based Intervention for Primary Caregivers of Youth in Care
(EMPOWERYOU): Protocol for a Randomized Factorial Trial (€38183)
Nina Heinrichs, Antonia Brinl. . ... ... e e e e 49

A Positive Emotion—Focused Intervention to Increase Physical Activity After Bariatric Surgery: Protocol for
a Pilot Randomized Controlled Trial (€39856)
Emily Feig, Lauren Harnedy, Anne Thorndike, Christina Psaros, Brian Healy, Jeff Huffman. . .. ........ ... .. ... ... .. .. ... ... .. .. .. ... ... 63

Providing Accessible ReCreation Outdoors—User-Driven Research on Standards: Protocol for Mobile and
Web-Based Interviews for Winter Assessments (€38715)

Mike Prescott, Stéphanie Gamache, W Mortenson, Krista Best, Marie Grandisson, Mir Mostafavi, Delphine Labbé, Ernesto Morales, Atiya Mahmood,
Jaimie Borisoff, Bonita Sawatzky, William Miller, Laura Bulk, Julie Robillard, Frangois Routhier. . . ......... ... . e 74

The PharmNet Harm Reduction Intervention for Community Pharmacies: Protocol for a Pilot Randomized
Controlled Trial (e42373)

Lori Eldridge, Jon Agley, Beth Meyerson, Lilian GOIZarri-ArTOYO0. . . . . .ottt et e et e e e e e e e e e e e e e 81
A Rehabilitation Program for Individuals With Chronic Low Back Pain: Protocol for a Randomized Clinical

Trial (€31345)
Maira Junkes-Cunha, Sofia Sieczkowska, Guilherme Vilarino, Guilherme Bevilacqua, Alexandro Andrade. . . ............. ... ... ... .. ... ou.. 91

JMIR Research Protocols 2022 | vol. 11 | iss. 10 | p.1

RenderX


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

Training Intervention and Program of Support for Fostering the Adoption of Family-Centered Telehealth in
Pediatric Rehabilitation: Protocol for a Multimethod, Prospective, Hybrid Type 3 Implementation-Effectiveness
Study (e40218)

Karen Hurtubise, Isabelle Gaboury, Jade Berbari, Marie-Claude Battista, Tibor Schuster, Michelle Phoenix, Peter Rosenbaum, Olaf Kraus De
Camargo, Stacey Lovo, Lesley Pritchard-Wiart, Jill Zwicker, Audrée Beaudoin, Mélanie Morin, Thomas Poder, Marie-Pierre Gagnon, Geneviéve
Roch, Danielle Levac, Michel Tousignant, Heather Colquhoun, Kimberly Miller, Jennifer Churchill, Paula Robeson, Andréa Ruegg, Martine Nault,
Chantal CamUeN. . . . ..o e e e e 99

A Multilevel Integrated Intervention to Reduce the Impact of HIV Stigma on HIV Treatment Outcomes
Among Adolescents Living With HIV in Uganda: Protocol for a Randomized Controlled Trial (e40101)

Massy Mutumba, Fred Ssewamala, Rashida Namirembe, Ozge Sensoy Bahar, Proscovia Nabunya, Torsten Neilands, Yesim Tozan, Flavia
Namuwonge, Jennifer Nattabi, Penina Acayo Laker, Barbara Mukasa, Abel Mwebembezi. . . ... .. i e 115

Nurse Practitioner—Led Integrated Rapid Access to HIV Prevention for People Who Inject Drugs (iRaPID):
Protocol for a Pilot Randomized Controlled Trial (e42585)

Antoine Khati, Frederick Altice, David Vlahov, William Eger, Jessica Lee, Terry Bohonnon, Jeffrey Wickersham, Francesca Maviglia, Nicholas
Copenhaver, ROman Shrestha. . . ... ... 134

A Tailored Occupational Therapist—Led Vocational Intervention for People With Stroke: Protocol for a Pilot
Randomized Controlled Trial (e40548)

Sophie O'Keefe, Kathryn Radford, Amanda Farrin, Jodi Oakman, Serena Alves-Stein, Geoffrey Cloud, Jacinta Douglas, Mandy Stanley, Natasha
LNNIN. e 147

Feasibility of Monitoring Patients Who Have Cancer With a Smart T-shirt: Protocol for the OncoSmartShirt
Study (e37626)

Emma Steen-Olsen, Helle Pappot, Allan Green, Henning Langberg, Cecilie Hollander-Mieritz. . .. ... i e 154

Feasibility of Digital Cognitive Behavioral Therapy for Depressed Older Adults With the Moodbuster Platform:
Protocol for 2 Pilot Feasibility Studies (e41445)

Khadicha Amarti, Mieke Schulte, Annet Kleiboer, Claire Van Genugten, Mardien Oudega, Caroline Sonnenberg, Gongalo Gongalves, Artur Rocha,
HEIBEN RIPEI. . oo e e e e 160

A Medical-Grade Polycaprolactone and Tricalcium Phosphate Scaffold System With Corticoperiosteal
Tissue Transfer for the Reconstruction of Acquired Calvarial Defects in Adults: Protocol for a Single-Arm
Feasibility Trial (€36111)

Isabel Gonzalez Matheus, Dietmar Hutmacher, Sarah Olson, Michael Redmond, Allison Sutherland, Michael Wagels. . . ..................... 173

A Living Database of HIV Implementation Research (LIVE Project): Protocol for Rapid Living Reviews
(e37070)

Ingrid Eshun-Wilson, Nathan Ford, Noelle Le Tourneau, Stefan Baral, Sheree Schwartz, Christopher Kemp, ElvinGeng. .. ................... 184

Exponential Growth Bias of Infectious Diseases: Protocol for a Systematic Review (e37441)
Siv Berg, Daniel Lungu, Kolbjgrn Brgnnick, Stig Harthug, JO R@iSlien. . . ... .. ... 191

The Use of Segmental and Suprasegmental Sequencing Skills to Differentiate Children With and Without
Childhood Apraxia of Speech: Protocol for a Comparative Accuracy Study (e40465)
Min Wong, Eddy Wong, Shelley Velleman. . . . ... .. e e e e e e 197

Medication Adherence and Cardiometabolic Control Indicators Among American Indian Adults Receiving
Tribal Health Services: Protocol for a Longitudinal Electronic Health Records Study (€39193)

Lisa Scarton, Tarah Nelson, Yingwei Yao, Richard Segal, William Donahoo, R Goins, Ashley DeVaughan-Circles, Spero Manson, Diana Wilkie.
2 0 8

JMIR Research Protocols 2022 | vol. 11 | iss. 10 | p.2

RenderX


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

Upper Extremity Examination for Neuromuscular Diseases (U-EXTEND): Protocol for a Multimodal Feasibility

Study (e40856)
Robert Gutierrez, Allison McCrady, Chelsea Masterson, Sarah Tolman, Mehdi Boukhechba, Laura Barnes, Silvia Blemker, Rebecca Scharf. .
2 2 4

Group Telegaming Through Immersive Virtual Reality to Improve Mental Health Among Adolescents With
Physical Disabilities: Pre- and Posttrial Protocol (e42651)

Byron Lai, Drew Davis, Raven Young, Erin Swanson-Kimani, Cynthia Wozow, Kelli Chaviano, James Rimmer. .. ........... ... ... . . oo, 231

Developing an Immersive Virtual Reality Training System for Novel Pediatric Power Wheelchair Users:
Protocol for a Feasibility Study (€39140)

Sara Drisdelle, Liam Power, Scott Thieu, Jordan SheriKo. . . . .. ... e e e e 238

ATailored SMS Text Message—Based Intervention to Facilitate Patient Access to Referred Community-Based
Social Needs Resources: Protocol for a Pilot Feasibility and Acceptability Study (e37316)

Tyler Lian, Hadley Reid, Abigail Rader, Sarah Dewitt-Feldman, Elmira Hezarkhani, Elizabeth Gu, Malik Scott, Kate Kutzer, Sahil Sandhu, Carolyn
Crowder, Kristin Ito, Howard Eisenson, Janet Bettger, Ryan Shaw, Allison Lewinski, David Ming, Hayden Bosworth, Leah Zullig, Bryan Batch,
CONNOE DIAKE. . . . o ittt et e e e e e e e e 252

Predicting Effective Adaptation to Breast Cancer to Help Women BOUNCE Back: Protocol for a Multicenter
Clinical Pilot Study (e34564)

Greta Pettini, Virginia Sanchini, Ruth Pat-Horenczyk, Berta Sousa, Marianna Masiero, Chiara Marzorati, Viviana Galimberti, Elisabetta Munzone,
Johanna Mattson, Leena Vehmanen, Meri Utriainen, llan Roziner, Raquel Lemos, Diana Frasquilho, Fatima Cardoso, Albino Oliveira-Maia, Eleni
Kolokotroni, Georgios Stamatakos, Riikka-Leena Leskeld, Ira Haavisto, Juha Salonen, Robert Richter, Evangelos Karademas, Paula
Poikonen-Saksela, Ketti MAzZZOCCO. . . . .. ...ttt e e e e e e e 263

An Artificial Intelligence—Driven Digital Health Solution to Support Clinical Management of Patients With
Long COVID-19: Protocol for a Prospective Multicenter Observational Study (e37704)

Aina Fuster-Casanovas, Luis Fernandez-Luque, Francisco Nufiez-Benjumea, Alberto Moreno Conde, Luis Luque-Romero, loannis Bilionis, Cristina
Rubio Escudero, Irene Chicchi Giglioli, Josep Vidal-Alaball. . . .. ... 277

Mixed Reality Prototype of Multimodal Screening for Early Detection of Cognitive Impairments in Older
Adults: Protocol Development and Usability Study (€39513)

Monica Christova, Robert Strohmaier, Bianca Fuchs-Neuhold, Bernhard Guggenberger, Brigitte Loder-Fink, Theresa Draxler, Christoph Palli,
Helmut Simi, Sandra Schadenbauer, Alexander Nischelwitzer, Gerhard Sprung, René Pilz, Robert Darkow, Wolfgang Staubmann. . ............ 284

Understanding the Influence of Web-Based Information, Misinformation, Disinformation, and Reinformation
on COVID-19 Vaccine Acceptance: Protocol for a Multicomponent Study (e41012)

Eve Dubé, Shannon MacDonald, Terra Manca, Julie Bettinger, S Driedger, Janice Graham, Devon Greyson, Noni MacDonald, Samantha Meyer,
Genevieve Roch, Maryline Vivion, Laura Aylsworth, Holly Witteman, Félix Gélinas-Gascon, Lucas Marques Sathler Guimaraes, Hina Hakim,
Dominique Gagnon, Benoit Béchard, Julie Gramaccia, Richard Khoury, Sébastien Tremblay. . . ... ... ... i e 297

Effectiveness of an Ambient Assisted Living (HomeAssist) Platform for Supporting Aging in Place of Older
Adults With Frailty: Protocol for a Quasi-Experimental Study (e33351)

Héléne Sauzéon, Arlette Edjolo, Héléne Amieva, Charles Consel, Karing PEres. . . . ... ..ot e 304

Long-term Consequences of COVID-19 and the Pandemic: Protocol for a Web-Based, Longitudinal
Observational Study (DEFEAT) (e38718)

Marie Mikuteit, Stephanie Heinemann, Sascha Roder, Jacqueline Niewolik, Dominik Schrdder, Kai Vahldiek, Sandra Klawitter, Anne Cossmann,
Torsten Bergemann, Chantal Degen, Frank Klawonn, Georg Behrens, Frank Muller, Alexandra Dopfer-Jablonka, Sandra Steffens. .. ........... 324

A Novel Concentrated, Interdisciplinary Group Rehabilitation Program for Patients With Chronic Obstructive

Pulmonary Disease: Protocol for a Nonrandomized Clinical Intervention Study (e40700)
Bente Frisk, Kiri Njgten, Bernt Aarli, Sigurd Hystad, Sidsel Rykken, Ane Kjosas, Eirik Sefteland, Gerd Kvale. .. ........... ... ... ... 331

JMIR Research Protocols 2022 | vol. 11 | iss. 10 | p.3

RenderX


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

Mindfulness Training for Depressed Older Adults Using Smartphone Technology: Protocol for a Fully
Remote Precision Clinical Trial (€39233)

Abigail Schweiger, Thomas Rodebaugh, Eric Lenze, Katie Keenoy, Jason Hassenstab, Jeanne Kloeckner, Torie Gettinger, Ginger Nicol. . . .
3 4 1

Developing a Parenting App to Support Young Children’s Socioemotional and Cognitive Development in
Culturally Diverse Low- and Middle-Income Countries: Protocol for a Co-design Study (e39225)

Haley LaMonica, Jacob Crouse, Yun Song, Mafruha Alam, Mahalakshmi Ekambareshwar, Victoria Loblay, Adam Yoon, Grace Cha, Chloe Wilson,
Madelaine Sweeney-Nash, Nathanael Foo, Melissa Teo, Mikael Perhirin, Jakelin Troy, lan Hickie. ... ...... ... ... ... ... .. ... ... ... ...... 351

Telepresence Robot Intervention to Reduce Loneliness and Social Isolation in Older Adults Living at Home
(Project DOMIROB): Protocol for a Clinical Nonrandomized Study (e40528)

Baptiste Isabet, Anne-Sophie Rigaud, Wanji Li, Maribel Pin0. . . . ... ..o 364

Older Adults Living in Disadvantaged Areas: Protocol for a Mixed Methods Baseline Study on Homes,
Quality of Life, and Participation in Transitioning Neighborhoods (e41255)
Marianne Granbom, Hakan JONson, ANErs KOMOID. . .. ...ttt e et et e e e e e e e e e e e e e e e e e 378

Dialogic Health Education to Reduce COVID-19 Disparities and Increase Health Literacy in Community
and Correctional Settings: Protocol for a Two-Pronged Health Education Program (e37713)
Farah Kader, Stephanie Kruchten, Marc Campo, Kimberly Collica-Cox, Charis Davidson, Adrienne Wald, Dial Hewlett Jr. . ... ................ 388

Community-Engaged Intervention Mapping for Cardiovascular Disease Prevention in Black and Latinx
Sexual Minority Men With HIV in New York City: Protocol for a Web-Based Mixed Methods Study (e41602)

S Ramos, Marilyn Fraser, Faven Araya, Hyun Kim, Jon Parrilla, Kalla Sy, Riya Nagpal, Marlene Camacho-Rivera, Mohamed Boutjdir. . .......... 400

Understanding Racial Disparities in COVID-19-Related Complications: Protocol for a Mixed Methods Study
(e38914)

Jessica Harding, Shivani Patel, Teaniese Davis, Rachel Patzer, Bennett McDonald, Doraina Walker-Williams, Ram Jagannathan, Larissa Teunis,
JENNIfEr  GaNAET. . . o ot 410

Biomarkers of Exposure and Potential Harm in Exclusive Users of Nicotine Pouches and Current, Former,
and Never Smokers: Protocol for a Cross-sectional Clinical Study (e39785)

David Azzopardi, Linsey Haswell, Justin Frosina, Michael McEwan, Nathan Gale, Jesse Thissen, Filimon Meichanetzidis, George Hardie. . .
4 2 3

Associations Between the Severity of Obsessive-Compulsive Disorder and Vocal Features in Children and
Adolescents: Protocol for a Statistical and Machine Learning Analysis (€39613)

Line Clemmensen, Nicole Lanfeldt, Sneha Das, Nicklas Lund, Valdemar Uhre, Anna-Rosa Mora-Jensen, Linea Pretzmann, Camilla Uhre, Melanie
Ritter, Nicoline Korsbjerg, Julie Hagstrem, Christine Thoustrup, Iben Clemmesen, Kersten Plessen, Anne Pagsberg. . ....................... 440

Objective Assessment of the Nature and Extent of Children’s Internet-Based World: Protocol for the Kids
Online Aotearoa Study (€39017)

Marcus Gurtner, Moira Smith, Ryan Gage, Anna Howey-Brown, Xinyi Wang, Tevita Latavao, Jeremiah D Deng, Sander P Zwanenburg, James
Stanley, LOUISE SIgNal. . . . ..ot e 452

Rationale and Design of an Ecological Momentary Assessment Study Examining Predictors of Binge Eating
Among Sexual Minority and Heterosexual Young Women: Protocol for the Health and Experiences in Real
Life (HER Life) Study (e41199)

Kristin Heron, Abby Braitman, Charlotte Dawson, Cassidy Sandoval, Lauren Butler, Alicia Moulder, Robin Lewis. . .. ........ ... ... .. ... ..... 462

Soil-Transmitted Helminth Infection in Malaysia: Protocol for a Scoping Review (€36077)

Muhammad Mohd Hisham, Fazila Ahmad, Hasmah Mohamed Haris, Noor Lodz, Norzawati Yoep, Eida Muhammad, Rafidah Ali, Nor Muhamad.
4 8 7

JMIR Research Protocols 2022 | vol. 11 | iss. 10 | p.4

RenderX


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

Methodological Frameworks and Dimensions to Be Taken Into Consideration in Digital Health Technology
Assessment: Protocol for a Scoping Review (€39905)
Joan Segur-Ferrer, Carolina Molt6-Puigmarti, Roland Pastells-Peir6, Rosa Vivanco-Hidalgo. . .. ............. ... .. . .. .. 493

Interactive Conversational Agents for Health Promotion, Prevention, and Care: Protocol for a Mixed Methods
Systematic Scoping Review (e40265)
Maxime Sasseville, Romina Barony Sanchez, Achille Yameogo, Laurie-Ann Bergeron-Drolet, Frédéric Bergeron, Marie-Pierre Gagnon. . .. ...... 500

The Influence of Sex, Gender, or Age on Outcomes of Digital Technologies for Treatment and Monitoring
of Chronic Obstructive Pulmonary Disease: Protocol for an Overview of Systematic Reviews (e40538)
Katja Matthias, lvonne Honekamp, Karina De Santis. . . . ... ..ttt et e et e e e e e 506

The National and Global Impact of Systemic and Structural Violence on the Effective Prevention, Treatment,
and Management of COVID-19 in African or Black Communities: Protocol for a Scoping Review (e40381)
Roberta Timothy, Robert Chin-see, Julia Martyniuk, Pascal DjIadeuU. . . . . . . ..ottt e e e e 516

Co-design of Digital Health Interventions for Young Adults: Protocol for a Scoping Review (e38635)
Jessica Malloy, Stephanie Partridge, Joya Kemper, Andrea Braakhuis, Rajshri ROY. . . . ... ... e e 524

Profiling of Learners in Medical Schools as a Move Toward Precision Education: Protocol for a Scoping
Review (e41828)

Hira Salman, Leigh Powell, Laila Alsuwaidi, Bhavana Nair, Shakeel Tegginmani, Jalal Mohamadeya, Nabil Zary. . .......................... 533

Examining Emailed Feedback as Boosters After a College Drinking Intervention Among Fraternities and
Sororities: Rationale and Protocol for a Remote Controlled Trial (Project Greek) (e42535)
Abby Braitman, Jennifer Shipley, Megan Strowger, Rachel Ayala Guzman, Alina Whiteside, Adrian Bravo, Kate Carey. . . ..................... 541

Leveraging Social Media to Increase Access to an Evidence-Based Diabetes Intervention Among
Low-Income Chinese Immigrants: Protocol for a Pilot Randomized Controlled Trial (e42554)
Lu Hu, Nadia Islam, Yiyang Zhang, Yun Shi, Huilin Li, Chan Wang, Mary SevVicK. . . . . .. ...t 555

Incentives and Reminders to Improve Long-term Medication Adherence (INMIND): Protocol for a Pilot
Randomized Controlled Trial (e42216)

Chad Stecher, Ishita Ghai, Lillian Lunkuse, Peter Wabukala, Mary Odiit, Agnes Nakanwagi, Sebastian Linnemayr. .. ............ ... ... ...... 564

Corrigenda and Addendas

Correction: Culturally Safe eHealth Interventions With Aboriginal and Torres Strait Islander People: Protocol
for a Best Practice Framework (€43413)
Georgina Chelberg, Kaley Butten, Ray Mahoney, EHRCATSIH GroUP. . . . . o\t ittt ettt e e e e e e e e 460

Correction: The Facilitation of Clinical and Therapeutic Discoveries in Myalgic Encephalomyelitis/Chronic
Fatigue Syndrome and Related Diseases: Protocol for the You + ME Registry Research Platform (e42030)
Allison Ramiller, Kathleen Mudie, Elle Seibert, Sadie WhittaKer. . . .. ... ... . e e e e e i e 483

Metadata Correction: Social Support as a Stress Buffer or Stress Amplifier and the Moderating Role of

Implicit Motives: Protocol for a Randomized Study (e42713)
Alisa Haufler, Beate Ditzen, Julia SChUIET. . . . . ... e e e e e e e e e e e e e 485

JMIR Research Protocols 2022 | vol. 11 | iss. 10 | p.5

RenderX


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

JMIR RESEARCH PROTOCOLS Garcia-Manau et a

Protocol

The Fetal Growth Restriction at Term Managed by Angiogenic
Factors Versus Feto-Maternal Doppler (GRAFD) Trial to Avoid
Adverse Perinatal Outcomes: Protocol for a Multicenter,
Open-Label, Randomized Controlled Trial

Pablo Garcia-Manau®’, MD; Manel Mendoza", MD, PhD; Erika Bonacina’, MD; Raquel Martin-Alonso®3, MD;
Lourdes Martin®, MD; Ana Palacios®®, MD, PhD; Maria Luisa Sanchez’, MD; Cristina Lesmes®, MD, PhD; Ivan
Hurtado®, MD; Esther Perez™, MD; Albert Tubau™, MD; Patricialbafiez’?, MD; MarinaAlcoz'®, MD; Nuria Valifio™,
MD, PhD; ElenaMoreno™, MD; CarlotaBorrero™®, MD, PhD; Esperanza Garcia'’, MD; Eva L opez-Quesada’®, MD,
PhD; Sonia Diaz'®, MD; Jose Roman Broullon®®, MD, PhD; Mireia Teixidor?, MD; Carolina Chulilla??, MD; Maria
M Gil**, MD, PhD; Monica Lopez*, MD; Amparo Candela-Hidalgo>®, MD; Andrea Salinas-Amoros’, MD; Anna
Moreno®, MD; Francesca Morra®, MD; Oscar Vaquerizo™®, MD; Beatriz Soriano™, MD; Marta Fabre'?, MD; Elena
Gomez-Vaencia'®, MD; Ana Cuifia**, MD; Nicolas Alayon®®, MD; Jose Antonio Sainz'°, MD, PhD; Angels Vives",
MD:; Esther Esteve'®, MD; Vanesa Ocafia'®, MD; Miguel Angel L6pez”’, MD, PhD; AnnaMaroto®, MD, PhD; Elena
Carreras’, MD, PhD

IMaternal Fetal Medicine Unit, Department of Obstetrics, Vall d’ Hebron Barcelona Hospital Campus, Universitat Autonoma de Barcelona, Barcelona,
Spain

2Maternal Fetal Medicine Unit, Department of Obstetrics, Hospital Universitario de Torrejon, Madrid, Spain

3school of Medicine, Universidad Francisco de Vitoria, Madrid, Spain

“Maternal Fetal Medicine Unit, Department of Obstetrics, Hospital Universitari de Tarragona Joan X X111, Universitat Rovirai Virgili, Tarragona, Spain
5Department of Obstetrics, Alicante University General Hospital, Miguel Hernandez University, Alicante, Spain

Balicante Institute for Health and Biomedical Research, Alicante, Spain

"Maternal Fetal Medicine Unit, Department of Obstetrics, Hospital Clinico Universitario Virgen de la Arrixaca, Universidad de Murcia, Murcia, Spain
8Maternal Fetal Medicine Unit, Department of Obstetrics, Parc Tauli Hospital Universitari, Universitat Autonoma de Barcelona, Sabadell, Spain
SMaternal Fetal Medicine Unit, Department of Obstetrics, Hospital Universitari Germans Triasi Pujol, Universitat Autonoma de Barcelona, Badalona,
Spain

1O\ aternal Fetal Medicine Unit, Department of Obstetrics, Hospital Universitario de Cabuefies, Universidad de Oviedo, Gijén, Spain

1\ aternal Fetal Medicine Unit, Department of Obstetrics, Hospital Universitari Son Llatzer, Universitat deles|lles Balears, Palmade Mallorca, Spain
12Aragon Institute for Health Research, Department of Obstetrics, Hospital Clinico Universitario Lozano Blesa, Zaragoza, Spain

BMaternal Fetal Medicine Unit, Department of Obstetrics, Fundacid Althaia, Universitat de Vic, Manresa, Spain

M aternal Fetal Medicine Unit, Department of Obstetrics, Hospital Universitario de A Corufia, Universidade da Corufia, A Corufia, Spain
I5Maternal Fetal Medicine Unit, Department of Obstetrics, Hospital General Universitario de Elche, Universidad Miguel Herndndez, Elche, Spain
18\1aternal Fetal Medicine Unit, Department of Obstetrics, Hospital Universitario Virgen de Valme, Universidad de Sevilla, Sevilla, Spain

"Maternal Fetal Medicine Unit, Department of Obstetrics, Consorci Sanitari de Terrassa, Universitat Internacional de Catalunya, Terrassa, Spain
BMaternal Fetal Medicine Unit, Department of Obstetrics, Hospital Universitari MUtua Terrassa, Universitat de Barcelona, Terrassa, Spain
Maternal Fetal Medicine Unit, Department of Obstetrics, Hospital Universitario de Getafe, Universidad Europea de Madrid, Getafe, Spain
DMaternal Fetal Medicine Unit, Department of Obstetrics, Hospital Universitario Puertadel Mar, Universidad de Cadiz, Cadiz, Spain

ZIMaternal Fetal Medicine Unit, Department of Obstetrics, Hospital Universitari de Girona Doctor Josep Trueta, Universitat de Girona, Girona, Spain

2\ aternal Fetal Medicine Unit, Department of Obstetrics, Hospital Universitario Nuestra Sefiora de Candelaria, Universidad de La L aguna, Santa Cruz
de Tenerife, Spain
" these authors contributed equally

Corresponding Author:

Manel Mendoza, MD, PhD

Maternal Fetal Medicine Unit, Department of Obstetrics
Vall d’ Hebron Barcelona Hospital Campus

Universitat Autonoma de Barcelona

https://www.researchprotocols.org/2022/10/e37452 JMIR Res Protoc 2022 | vol. 11 | iss. 10 [e37452 | p.6
(page number not for citation purposes)


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

IJMIR RESEARCH PROTOCOLS GarciaManau et al
Passeig delaVall d'Hebron, 119-129

Barcelona, 08035

Spain

Phone: 34 934893085

Email: manel.mendoza@vallhebron.cat

Abstract

Background: Fetal smallness affects 10% of pregnancies. Small fetuses are at a higher risk of adverse outcomes. Their
management using estimated fetal weight and feto-maternal Doppler has a high sensitivity for adverse outcomes; however, more
than 60% of fetuses are electively delivered at 37 to 38 weeks. On the other hand, classification using angiogenic factors seems
to have alower false-positive rate. Here, we present a protocol for the Fetal Growth Restriction at Term Managed by Angiogenic
Factors Versus Feto-Maternal Doppler (GRAFD) trial, which compares the use of angiogenic factors and Doppler to manage
small fetuses at term.

Objective: The primary objective is to demonstrate that classification based on angiogenic factorsis not inferior to estimated
fetal weight and Doppler at detecting fetuses at risk of adverse perinatal outcomes.

Methods: Thisisamulticenter, open-label, randomized controlled trial conducted in 20 hospitals across Spain. A total of 1030
singleton pregnancieswith an estimated fetal weight <10th percentile at 36+0 to 37+6 weeks+dayswill berecruited and randomly
allocated to either the control or the intervention group. In the control group, standard Doppler-based management will be used.
In the intervention group, cases with a soluble fms-like tyrosine kinase to placental growth factor ratio =38 will be classified as
having fetal growth restriction; otherwise, they will be classified as being small for gestational age. In both arms, the fetal growth
restriction group will be delivered at 237 weeks and the small for gestational age group at =240 weeks. We will assess differences
between the groups by calculating the relative risk, the absolute difference between incidences, and their 95% Cls.

Results: Recruitment for this study started on September 28, 2020. The study results are expected to be published in peer-reviewed
journals and disseminated at international conferencesin early 2023.

Conclusions: The angiogenic factor—based protocol may reduce the number of pregnancies classified as having fetal growth
restriction without worsening perinatal outcomes. Moreover, reducing the number of unnecessary labor inductions would reduce
costs and the risks derived from possible iatrogenic complications. Additionally, fewer inductions would lower the rate of
early-term neonates, thus improving neonatal outcomes and potentially reducing long-term infant morbidities.

Trial Registration: Clinical Trials.gov NCT04502823; https://clinicaltrial s.gov/ct2/show/NCT04502823

International Registered Report Identifier (IRRID): DERR1-10.2196/37452

(JMIR Res Protoc 2022;11(10):€37452) doi:10.2196/37452

KEYWORDS
fetal growth restriction; small for gestational age; PIGF; sFlt-1; Doppler; angiogenic factors

Moreover, the severity of fetal smallness is usually classified
into 2 categories: fetal growth restriction (FGR), which is
defined as afetus failing to reach its genetically predetermined
growth potential, and small for gestational age (SGA), which
is defined as a fetus being small but without an increased risk

Introduction

Background
Fetal smallness affects around 10% of pregnancies [1]. Small

fetuses are at a higher risk of intrauterine death and adverse
perinatal outcomes [2]. In order to prevent these adverse
outcomes, identification and appropriate management of small
fetuses are crucial [3,4]. Based on gestational age (<32 weeks
of gestation versus>32 weeks of gestation) at thetime of disease
onset, 2 distinct patterns of severity are observed in small
fetuses, with the more severe cases being those with onset early
in pregnancy (<32 weeks of gestation) [5]. In these cases,
management is mainly based on fetal Doppler and indications
for delivery are quite consistent [2], generally resulting in
preterm neonates. However, most cases are diagnosed at alater
gestational age (=32 weeks) and, in this particular context, there
isno clear consensus on the appropriate interventionsto prevent
adverse perinatal outcomes [6-8].
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of adverse perinatal outcomes. SGA fetuses are commonly
referred to as congtitutionally small fetuses[1,8]. Several criteria
based on Doppler studies, growth velocity, and biometric
percentiles are availabl e to discriminate between SGA and FGR
fetuses[2,8,9]. One of the most widely used classifications, as
well as the one used in most maternity wards in Spain, is the
one proposed by Figueras and Gratac6s[8]. This classification,
based on estimated fetal weight (EFW) and feto-maternal
Doppler, allows the identification of the subset of small fetuses
at agreater risk of perinatal complications (ie, true FGR fetuses)
and the subset of small fetuses with a risk of perinatal
complications similar to that of a normally growing fetus (ie,
congtitutionally small or SGA fetuses). According to several
guidelines, FGR fetuses may benefit from early-term elective
delivery (at 37-38 weeks), while SGA fetuses require closer
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monitoring, but not elective delivery until full term (39-40
weeks). FGR/SGA classification based on Doppler and EFW
percentiles has a high sensitivity for adverse perinatal outcomes,
nevertheless, more than 60% of fetuseswith an EFW below the
10th percentile are classified as FGR and, therefore, will be
delivered at 37 to 38 weeks [8]. Neonates delivered at 37+0 to
38+6 weekst+days of gestation are considered early-term and
have poorer neonatal outcomes than full-term neonates (=39
weeks of gestation) [10-12]. For thisreason, early-term elective
delivery should be restricted to FGR fetuses at an actual risk
for adverse outcomes.

Placental Insufficiency and SGA/FGR

The precise pathophysiology of SGA/FGR is unknown, but
placental insufficiency is a common finding [13,14]. Several
studies have reported histopathological findings related to
placental malperfusion in SGA and FGR pregnancies [15,16].
The severity of the underlying placental insufficiency can be
assessed by Doppler of the feto-maternal circulation [15,17].
Some studies have al so shown an association between placental
findings consistent with maternal vascular malperfusion and
angiogenic imbalance involving a decrease of placental growth
factor (PIGF), aproangiogenic factor, and anincreasein soluble
fms-like tyrosine kinase-1 (sFlt-1), an antiangiogenic factor,
resulting in an increased sFlt-1/PIGF ratio [18-20].

Management of SGA/FGR Pregnancies. EFW

As is widely known, there is an inversely proportiona
relationship between EFW and the risk of adverse perinatal
outcomes [21-23]. For this reason, in DIGITAT
(Disproportionate Intrauterine Growth Intervention Trial At
Term), the only clinical trial ever conducted to evaluate therole
of early-term elective delivery inimproving perinatal outcomes
of small fetuses, the only inclusion criterion was an EFW below
the 10th percentile [24]. In that study, fetuses with an EFW
below the 10th percentile were randomized into two groups:
(2) early-term induction of labor and (2) expectant management
until the onset of spontaneous labor. Perinatal outcomes were
compared between the groups, showing that systematic
early-term labor induction in pregnancies with small fetuses
did not improve perinatal outcomes. By contrast, there was a
significant increase in the number of admissionsto the neonatal
intensive care unit (NICU) and intermediate care unit for
early-term neonates (51.1%) as compared to full-term neonates
(39.8%). Since no differences were found in the baseline
characteristics of the groups at enrollment, it is fair to assume
that this 11.3% difference in neonatal admissions was mainly
due to differences in gestational age at delivery between the
groups. For this reason, a Cochrane review in 2015 [7]
concluded that there is no evidence suggesting that early-term
elective delivery of small fetuses (based only on EFW) should
be recommended to avoid adverse perinatal outcomes. It must
be noted that in DIGITAT, other factors predictive of poor
prognosisin small fetuses, such asthe amount of amniotic fluid,
feto-maternal Doppler, or biophysical profile score, were not
taken into account. Therefore, it might be possible that with
more accurate identification of small fetuses who are actually
at ahigher risk of perinatal complications (ie, those with FGR),
early-term elective delivery would have been found to improve
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perinatal outcomes as compared to the expectant management
group.
Management of SGA: Feto-Maternal Doppler

In recent years, and after the publication of DIGITAT, severa
studies have evaluated the role of feto-maternal circulation
assessment by Doppler ultrasound in small fetuses [25-28].
These studies have shown that Doppler assessment allows
identifying the subset of small fetusesat ahigher risk of adverse
perinatal outcomes (ie, those with FGR). Historically, umbilical
artery (UA) pulsatility index (Pl) assessed with Doppler has
been considered the standard parameter to identify FGR.
However, a large proportion of small fetuses with normal UA
Pl (ie, <95th percentile) have poorer perinatal outcomes than
normally growing fetuses[21,29,30]. Thus, UA Pl alone cannot
be used to discriminate SGA from FGR fetuses [1,29]. Further
studies showed that other Doppler parameters might have a
greater predictive ability for adverse outcomes in late-onset
SGA and FGR: cerebroplacental ratio (CPR), middle cerebral
artery (MCA) PI, and uterine artery (UtA) PI [1,26,31,32].
According to these studies, abnormal CPR (ie, <5th percentile),
MCA PI (ie, <5th percentile), or UtA PI (ie, >95th percentile)
may be ableto identify small fetuses at ahigher risk of adverse
outcomes (ie, FGR). A study including these criteria showed
that small fetuseswith abnormal Doppler parameters accounted
for 60% of all small fetuses, indicating that more than half of
fetuses with an EFW below the 10th percentile would be
classified as FGR and that according to our current protocol,
early-term induction of labor would therefore be recommended
[25]. In the earlier study, induction of labor was recommended
at 37 weeks of gestation in FGR fetuses (small fetuses with an
EFW below the 3rd percentile or with an EFW below the 10th
percentile accompanied by the presence of any abnormal
Doppler parameter), while for other pregnancies with an EFW
below the 10th percentile (ie, SGA fetuses) induction of labor
was recommended at 40 weeks. Following that protocol, 134
cases (26.3%) had an adverse outcome, including,
nonexclusively, 46 cases of neonatal acidosis and 106 cases of
emergency cesarean deivery due to nonreassuring
cardiotocography (CTG). Neonatal acidosis in that study was
defined as a UA pH below 7.15 and a base excess greater than
-12 mEg/L.

Management of SGA: Angiogenic Factors

To date, few studies have eval uated the useful ness of angiogenic
factors (AFs) in the management of late-onset or term SGA/FGR
pregnancies. These studies show that the higher the sFIt-1/PIGF
ratio, the worse the prognosis for small fetuses and the greater
therisk of devel oping preeclampsia (PE), which inturn worsens
maternal prognosis[19,33-35]. Recently, alarge observational
study compared the identification of term (36+0 to 37+6
weeks+days) small fetuses (EFW below the 10th percentile) at
a higher risk of adverse outcomes using the standard Doppler
assessment versus a new approach based on AFs [36]. In that
study, 521 fetuses were identified as small, of which 102 had
abnormal AF values (sHlt-1/PIGF ratio =38), whereas 412 had
abnormal Doppler parameters. Therefore, according to the
Doppler-based protocol, 79.1% (412/521) of small fetuseswould
have been classified as FGR, whereas according to the new
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AF-based approach, only 19.6% (102/521) of small fetuses
would have been classified as FGR. By contrast, both
approaches had a similar negative predictive value for adverse
perinatal outcomes (99.3% and 99%, respectively), indicating
a good, similar prognosis for those pregnancies not classified
as FGR regardless of the classification used. Therefore,
classification based on AFs seems more accurate and may have
alower rate of false positives than the Doppler-based protocol
for the identification of small fetuses at ahigher risk of adverse
outcomes.

Early-term Delivery: Short-term and Long-term
Consequences

It might seem that whether adelivery isearly term (<39 weeks)
or full term (=39 weeks) isnot very relevant in terms of postnatal
prognosis. However, severa studies have found increased
immediate postnatal morbidity (such as admission tothe NICU
dueto aneed for respiratory support) [10] and poorer long-term
outcomes, such as the development of diabetes, obesity, and
respiratory morbidity, in infants born early term as compared
tofull term [11,12]. Thus, areduction in the number of elective
early-term deliveries due to FGR overdiagnosiswould certainly
lead to improved short-term and long-term postnatal outcomes,
ultimately resulting in healthier infants and adults.

Rationale for the Study

The most common protocols used worldwide for the
management of late-onset SGA/FGR are based on Doppler
assessment, which recommends elective delivery at 37 weeks
(or even earlier) in FGR pregnancies [25,37,38]. According to
a classification based on Doppler parameters and EFW
percentiles, up to 79.1% of small fetuseswould be classified as
FGR. By contrast, when using the AF-based approach
(sFIt-1/PIGF =38), only 19.6% of small fetuses would be
classified as FGR [36]. Additionally, both approaches seem to
have asimilar ability to identify small fetuses at risk (ie, those
with FGR), which may benefit from an earlier elective delivery.
Therefore, the AF-based protocol may potentially reduce by up
to 75.2% (from 79.1% to 19.6%) the number of pregnancies
classified as FGR (in which labor would beinduced at 37 weeks)
without worsening perinatal outcomes. M oreover, reducing the
number of unnecessary labor inductionswould not only improve
patients' perception of medical attention, but also would reduce
the costs and risks derived from possible iatrogenic
complications, which in turn would reduce the rate of cesarean
deliveries. Additionally, fewer inductions would lower the rate
of early-term neonates, thus improving neonatal outcomes and
potentially reducing long-term infant metabolic, endocrine, and
respiratory morbidities.

The sFIt-1/PIGF ratio has been shown to accurately predict PE
and associated complications several weeks before onset
[39-42]. Therefore, amanagement protocol based on AFs may
potentially reduce the rate of PE and other maternal
complications associated with PE, such as placental abruption
or eclampsia.
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Objectives

Primary Objective

To determine whether the classification of small fetusesas FGR
or SGA based on AFs is not inferior to the standard clinical
approach (based on EFW and Doppler percentiles) for the
identification of fetuses at a higher risk of adverse perinatal
outcomes (neonatal acidosis and cesarean section due to
nonreassuring CTG).

Secondary Objectives

To determine whether (1) the lower false-positive rate using
AFsinstead of Doppler to identify small fetuses as FGR results
in a reduced number of elective deliveries before 38, 39, and
40 weeks, (2) a lower rate of early-term elective deliveries
results in a reduced number of deliveries (elective and
spontaneous) before 38, 39, and 40 weeks, (3) alower rate of
early-term elective deliveries results in a reduced number of
cesarean deliveries, (4) a lower rate of early-term elective
deliveries results in a reduced number of neonatal admissions
tothe NICU and alower rate of adverse perinatal outcomes, (5)
the AF-based approach reduces PE incidence in pregnancies
with small fetuses, and (6) the AF-based classification reduces
the incidence of placental-related complications.

Methods

Study Setting

The study will be conducted in 20 hospitals across Spain with
experience in managing term SGA/FGR pregnhancies. Vall
d’'Hebron Barcelona Hospital Campus (Barcelona), Hospital
Universitario de Torrgjén (Torrejon de Ardoz), Hospital
Universitari de Tarragona Joan XXIII (Tarragona), Hospital
General Universitario de Alicante (Alicante), Hospital Clinico
Universitario Virgen de la Arrixaca (Murcia), Parc Tauli
Hospital Universitari (Sabadell), Hospital Universitari Germans
Trias i Pujol (Badalona), Hospital Universitario de Cabuefies
(Gijon), Hospital Universitari Son Llatzer (Palmade Mallorca),
Hospital Clinico Universitario Lozano Blesa (Zaragoza),
Fundacié Althaia(Manresa), Hospital Universitario de A Corufia
(A Corufia), Hospital General Universitario de Elche (Elche),
Hospital Universitario Virgen de Vame (Sevilla), Consorci
Sanitari de Terrassa (Terrassa), Hospital Universitari Mutua
Terrassa (Terrassa), Hospital Universitario de Getafe (Getafe),
Hospital Universitario Puerta del Mar (Cadiz), Hospital
Universitari de Girona Doctor Josep Trueta (Girona), and
Hospital Universitario Nuestra Sefiora de Candelaria (Santa
Cruz de Tenerife).

Trial Design

Thisisamulticenter, open-label, randomized clinical trial. The
study design adheres to the SPIRIT (Standard Protocol Items:
Recommendations for Interventional Trials) quality standard
criteria for randomized trials [43]. A pragmatic approach will
be adopted in order to evaluate the effectiveness of the
intervention in real-life, routine practice conditions. Therefore,
each participating site will use the fetal growth charts, Doppler
reference values, and methods for cervical ripening and labor
induction usually applied in their clinical practice.
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The clinical trial was entered in the Clinical Trials.org registry
on August 6, 2020 (NCT04502823).

Inclusion Criteria

Inclusion criteria at the time of enroliment are as follows: (1)
age at least 16 vyears, (2) singleton pregnancy, (3)
ultrasonographic EFW <10th percentile between 36+0 and 37+6
weekst+days of gestation, (4) sHt-1/PIGF ratio measured
between 36+0 and 37+6 weekstdays of gestation, (5)
randomi zation between 36+0 and 37+6 weeks+days of gestation,
and (6) gestational age confirmed by fetal crown-rump length
measurement during thefirst trimester scan (from 11+0to 13+6
weeks+days of gestation) or by in vitro fertilization dates.

Exclusion Criteria

Exclusion criteria at the time of enrollment are as follows: (1)
major fetal malformations or genetic disorders, (2) fetal death,
(3) absent or reversed end-diastolic flow in UA Doppler, (4)
nonreassuring CTG, (5) preeclampsia, (6) diminished fetal
movements, (7) biophysical profile score <6, (8)
oligohydramnios, and (9) refusal to give informed consent.

Intervention

First, gestational age (by fetal crown-rump length measurement
at 11+0 to 13+6 weeks+days) [44] and EFW <10th percentile
will be confirmed [45-49]. After giving their written informed
consent, trial participants will be randomized into 2 groups:
intervention and control.

In the intervention group, the sFIt-1/PIGF ratio will be revealed
to investigators so they can act according to the results. When
the sFIt-1/PIGF ratio is =38, the fetus will be classified as FGR.
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The remaining cases will be classified as SGA. In the
intervention group, the UA PI, MCA PI, CPR, and UtA Pl
percentiles will be concealed to obstetricians in order to avoid
any influence that this information might have on their
interpretation of fetal movements or CTG.

In the control group, the sHt-1/PIGF ratio will be concealed to
investigators and the standard Doppl er-based approach will be
used for fetal monitoring [1]. Thus, fetuses with an EFW <3rd
percentile or <10th percentile accompanied by an abnormal
feto-maternal Doppler (UA PI >95th percentile, MCA PI <5th
percentile, CPR <5th percentile, UtA PI >95th percentile, or a
combination of these markers) [50-53] will be classified asFGR.
The remaining cases will be classified as SGA.

In both groups, when a fetus is classified as FGR, immediate
(within 24 hours) elective delivery at =237 weeks of gestation
will berecommended; when afetusisclassified as SGA, elective
delivery will be delayed until 40 weeks of gestation. From
randomization to delivery, all SGA pregnanciesin both groups
will receive weekly follow-ups consisting of fetal ultrasound
(including fetal growth, amniotic fluid deepest vertical pocket,
fetal movements, and feto-maternal Doppler), conventional
CTG, and measurement of the sHt-1/PIGF ratio (which will be
concealed or revealed depending on the allocated group).

In both groups, if at any time after enrollment any of the
following is present, immediate (within 24 hours) delivery will
be recommended: UA with absent or reversed end-diastolic
flow, nonreassuring CTG, PE, diminished fetal movements,
biophysical profile score<6, or oligohydramnios (largest vertical
pocket <2 cm). The flow chart in Figure 1 illustrates the
management of participants from consent through follow-up.
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Figure 1. Flow chart of study intervention and management. AEDF: absent end-diastolic flow; CPR: cerebroplacental ratio; CTG: cardiotocography;
EFW: estimated fetal weight; MCA: middle cerebral artery; Pl: pulsatility index; PIGF: placental growth factor; REDF: reversed end-diastolic flow;

sFIt-1: soluble fms-like tyrosine kinase-1; UA: umbilical artery.
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According to recommendations of the National Institute for
Health and Care Excellence (NICE) [54], labor will beinduced
in pregnancies with a Bishop score [55] <6 by promoting
cervical ripening with vaginal administration of dinoprostone
or misoprostol or with acervical balloon, as per each site'susual
protocols (Table 1).

In pregnancies with a Bishop score >6, labor will be induced
by amniotomy, intravenous oxytocin infusion, or both in all
participating sites. Indications for elective cesarean delivery
will be as follows: at least 2 previous cesarean deliveries, UA
with absent or reversed end-diastolic flow, nonreassuring CTG,
abnormal fetal presentation (breech or transverse lie position),
placental abruption, PE with severefeaturesrequiringimmediate
delivery (pulmonary edema, serum creatinine >1.1 mg/dL,
oliguria[<500 ml in 24 h or <20 mi/h], persistent hypertension
despite appropriate antihypertensive therapy, persistent cerebral
or visual disturbances, or eclampsia), and participants refusing
induction of labor. Other less frequent indications may occur
and will be classified as “other.” Indications for intrapartum
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| Elective delivery 40+0-40+6 weeks+days |

cesarean delivery will be as follows: prolonged labor, failed
induction of labor, nonreassuring CTG, placental abruption,
and PE with severefeaturesrequiring immediate delivery. Other
less frequent indications may occur and will be classified as
“other.”

Prolonged labor will be defined according to the NICE
guidelines for intrapartum care of healthy women and babies
[56]. According to these guidelines, adelay in thefirst stage of
labor is suspected if cervical dilatation is <2 cm after 4 hours.
After 2 hours, delay will be confirmed if progressis<1 cm, and
oxytocin will be offered. Prolonged labor will be confirmed if
dilatation hasincreased <2 cm after 4 hours of oxytocininfusion.
The maximum duration of cervical ripening treatment will vary
depending on the method, with 12 hoursfor the cervical balloon,
16 hoursfor misoprostol, and 24 hoursfor dinoprostone. Failed
induction of labor will be defined as not entering the active
phase of labor after cervical ripening along with 6 to 8 hours of
oxytocin infusion.
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Table 1. Cervicd ripening mechanisms used at each participating site. For labor induction, classification of fetuses as being small for gestational age
or having fetal growth restriction will be based on the Doppler criteria, asin the control group [1]. Dinoprostone (Propess; Ferring Pharmaceuticals Ltd)
was administered at a 10-mg dose with a vaginal delivery system. Misoprostol (Misofar; Exeltis Healthcare SL) was administered at a 25-g dose with
avaginal tablet. Cervical balloons used a double-balloon catheter plus stylet (Cook Medical).

Hospital Fetal growth restriction Small for gestational age
Vall d' Hebron Dinoprostone Dinoprostone

Torrgion Cervical balloon Dinoprostone

Joan XXIII Misoprostol Misoprostol

Alicante Dinoprostone Dinoprostone

Arrixaca Dinoprostone Dinoprostone

Parc Tauli Dinoprostone Dinoprostone

Cabuefies Dinoprostone Dinoprostone

Germans Trias

Dinoprostone

Son Llatzer Dinoprostone
Lozano Blesa Cervical balloon
Althaia Dinoprostone
A Coruia Dinoprostone
Elche Cervical balloon
Vame Cervical balloon

Hospital Terrassa

Dinoprostone

Mutua Terrassa Dinoprostone
Getafe Cervical balloon
Puerta del Mar Cervical balloon
Josep Trueta Misoprostol
Candelaria Dinoprostone

Dinoprostone
Dinoprostone
Dinoprostone
Dinoprostone
Dinoprostone
Dinoprostone
Cervical balloon
Misoprostol
Misoprostol
Cervical balloon
Misoprostol
Misoprostol

Dinoprostone

Predictive Variables

Predictive variables include maternal sFItl and PIGF plasma
levels (pg/ml), fetal EFW, results of a Doppler assessment (UA
Pl, MCA PI, CPR, and UtA PI percentiles), amniotic fluid
vertical pocket, fetal movement and biophysical profile score,
and conventional CTG interpretation. PIGF and sFit-1 levels
will  be measured using the automated Elecsys
electrochemiluminescence immunoassay platform (Cobas
Analyzers; Roche Diagnostics).

Nonreassuring CTG before and during labor will be defined as
sinusoidal fetal heart rate tracing or absent fetal heart rate
variability accompanied by recurrent |ate decelerations, recurrent
variable decelerations, or bradycardia[57].
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In al settings, EFW will be calculated using the Hadlock
formula [49]. EFW percentiles will be calculated using the
reference charts of each site’s protocol. Fetuses with an EFW
<10th percentile will be classified as small [45-48]. Doppler
assessments will be performed following the International
Society of Ultrasound in Obstetrics and Gynecology Practice
Guidelines [58]. All participating sites will use the same
reference valuesfor calculating UtA PI percentiles[51]. Doppler
percentiles for UA PI, MCA PI, and CPR will be calculated
according to gestational age using the charts of each site's
protocol (Table 2). Gestational age will be determined by fetal
crown-rump length measurement at 11+0 to 13+6 weeks+days
of gestation [44] or in vitro fertilization date.
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Hospital Estimated fetal weight per- Umbilical artery pulsatility ~ Middlecerebra artery pulsatil- Cerebroplacental ratio per-
centile index percentile ity index percentile centile

Vall d'Hebron Mikolajczyk RT et a [47] Ciobanu A et a [50] Ciobanu A et a [50] Ciobanu A et a [50]

Torrgion Marsal K et al [48] Arduini D and Rizzo G [52] Baschat AA and GembruchU Baschat AA and Gembruch U
[53] [53]

Joan XXII1 Hadlock FP et a [49] Arduini D and Rizzo G [52] Baschat AA and GembruchU Baschat AA and Gembruch U
[53] [53]

Alicante Mikolajczyk et al [47] Ciobanu A et a [50] Ciobanu A et a [50] Ciobanu A et a [50]

Arrixaca Figueras F et al [45] Arduini D and Rizzo G[52] Baschat AA and GembruchU  Baschat AA and Gembruch U
[53] [53]

Parc Tauli Hadlock FP et a [49] Arduini D and Rizzo G[52] Baschat AA and GembruchU  Baschat AA and Gembruch U
[53] [53]

Cabuefies Hadlock FP et a [49] Arduini D and Rizzo G[52] Baschat AA and GembruchU  Baschat AA and Gembruch U
[53] [53]

Germans Trias Hadlock FP et a [49] Arduini D and Rizzo G[52] Baschat AA and GembruchU  Baschat AA and Gembruch U
[53] [53]

Son Llatzer Figueras F et al [45] Arduini D and Rizzo G[52] Baschat AA and GembruchU  Baschat AA and Gembruch U
[53] [53]

Lozano Blesa Figueras F et al [45] Arduini D and Rizzo G[52] Baschat AA and GembruchU  Baschat AA and Gembruch U
[53] [53]

Althaia Figueras F et al [45] Arduini D and Rizzo G[52] Baschat AA and GembruchU  Baschat AA and Gembruch U
[53] [53]

A Corufia Figueras F et al [45] Arduini D and Rizzo G[52] Baschat AA and GembruchU  Baschat AA and Gembruch U
[53] [53]

Elche Papageorghiou AT et al [46] Ciobanu A et a [50] Ciobanu A et a [50] Ciobanu A et a [50]

Valme Figueras F et al [45] Arduini D and Rizzo G [52] Baschat AA and GembruchU Baschat AA and Gembruch U
[53] [53]

Hospital Terrassa Figueras F et a [45] Arduini D and Rizzo G [52] Baschat AA and GembruchU Baschat AA and Gembruch U
[53] [53]

Mutua Terrassa Hadlock FP et a [49] Arduini D and Rizzo G [52] Baschat AA and GembruchU Baschat AA and Gembruch U
[53] [53]

Getafe Figueras F et a [45] Arduini D and Rizzo G [52] Baschat AA and GembruchU Baschat AA and Gembruch U
[53] [53]

Puertadel Mar Mikolajczyk et al [47] Ciobanu A et al [50] Ciobanu A et al [50] Ciobanu A et a [50]

Josep Trueta Mikolajczyk et al [47] Ciobanu A et a [50] Ciobanu A et a [50] Ciobanu A et a [50]

Candelaria Figueras F et al [45] Arduini D and Rizzo G [52] Baschat AA and GembruchU Baschat AA and Gembruch U
[53] [53]

Amniotic fluid volumewill be determined measuring the deepest
vertical pocket and oligohydramnios will be considered when
depth is <2 cm [59]. Depending on each site's protocol, fetal
movement will be assessed subjectively or based on biophysical
profile score, as described by Manning [60]. PE will be defined
as new-onset high blood pressure (systolic blood pressure =140
mm Hg or diastolic blood pressure =90 mm Hg), worsening of
previous high blood pressure in addition to new-onset
proteinuria (=300 mg protein in a 24-hour urine collection,
protein/creatinine =0.3, or adipstick reading of 1+), worsening
of previous proteinuria, or according to at least one of the
following signs and symptoms: cerebral or visual symptoms,
raised liver enzymes, low platelet count, renal insufficiency,
and pulmonary edema. PE with severe features will be defined
aseither systolic blood pressure=160 mm Hg or diastolic blood
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pressure =110 mm Hg, or PE with any of the following signs
and symptoms; cerebral or visual symptoms, raised liver
enzymes, low platelet count, renal insufficiency, and pulmonary
edema[61].

Outcomes

Primary Outcome

The primary outcomeisthe prevalence of cesarean delivery due
to nonreassuring fetal status or the prevalence of neonatal
acidosis. Neonatal acidosis will be defined as a UA pH <7.15
and a base excess greater than —12 mEg/L.

Secondary Outcomes
Composite adverse perinatal outcome will be defined as the
presence of at least one of the following: fetal death, Apgar
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score <7 at 5 minutes, UA pH <7.05, admission to the NICU
or atransitional care unit within 48 hours, birthweight <2000
grams, maternal admission to the obstetric intensive care unit
within 48 hours (before or after delivery), and PE.

Composite adverse neonatal outcomes will be defined as the
presence of at least one of the following: respiratory distress
syndrome (respiratory rate >60 or <30 breaths/min, grunting
on expiration, chest indrawing, central cyanosis, apnea, or the
need for surfactant therapy in the neonatal period) [62], transient
tachypnea, required ventilatory support, grade Il or 1V
intraventricular hemorrhage, neonatal sepsis, hypoglycemia,
necrotizing enterocolitis, neonatal jaundice (treated with
phototherapy), neonatal seizures, pneumonia, meningitis, and
neonatal desth.

Other secondary outcomes will include the following: rates of
electivedelivery before 38, 39, and 40 weeks of gestation; rates
of deliveries (elective and spontaneous) before 38, 39, and 40
weeks of gestation; rate of birthweight <2500 grams; rate of
UA pH <7.10; rate of elective cesarean delivery; rate of cesarean
delivery due to failed labor induction; rate of emergency
operative vagina delivery; and rate of placental-related
complications, such as placenta abruption, pregnancy
hypertension, severe PE, eclampsia, stroke, maternal death, and
postpartum hemorrhage.

Statistical Analysis

Statistical analysis will be performed based on the
i ntention-to-treat approach, considering all randomized women.
A sensitivity analysis will be carried out to take into account
the effect of withdrawal of consent and loss to follow-up.
Outcomes and covariateswill beimputed by multipleimputation
chain equations. Patients deemed ineligible after randomization
(eg, due to identification of congenital defects or EFW >10th
percentile) will be excluded in the per-protocol analysis.

Univariate descriptive analysis will be used for the study
variables. We will assess differences between the groups for
the primary and secondary outcomes, calculating differences
in the incidence and relative risks with their respective 95%
Cls. Type| errors will be set at P<.05. The statistical software
packages R and R Studio (R Foundation) will be used for
statistical analyses. An interim analysis will be performed by
an independent statistician once 50% of the sample size has
been recruited. Thisanalysiswill ascertain the safety of the new
approach with the O’ Brien-Fleming boundary [63]. As FGR
pregnancies have a higher risk of stillbirth and other adverse
outcomes compared to SGA pregnancies, women with SGA
fetuseswill probably be morewilling to participate. Enrollment
of a greater proportion of SGA pregnancies might hinder
identification of differences between groups. For thisreason, a
subgroup analysis will be performed for FGR and SGA
pregnancies according to the Doppler classification at
enrollment. Categorical variableswill be reported asfrequencies,
normally distributed continuous variables will be reported as
means and standard deviations, and continuous variables that
do not follow anormal distribution will be reported as medians
and interquartile ranges. The Fisher exact test or chi-squaretest,
as appropriate, will be used to assess differences in categorical
variables between groups. The Student t test (2-tailed) or
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Mann-Whitney U test, as appropriate, will be used for
continuous variables.

During the design stage of the trial, no financial support was
available. Nevertheless, if this trial receives a specific grant
from afunding agency, monitoring by the Academic Research
Organization of the Vall d’ Hebron Research Institute will be
contracted.

Sample Size

A management protocol based on EFW and Doppl er assessment
has shown a preval ence of adverse perinatal outcomes of 26%,
meaning that there is a prevalence of 74% of pregnancies with
no complications [25]. The estimated rate of pregnancies with
no complicationsin theintervention group has been set at 74%,
with alower limit of 65.5% (a maximum achievable difference
of 8.5%). Based on these considerations and an estimated
dropout rate of 3%, the sample size needed for a noninferiority
design with a power of 80% and a significance level of 5% is
1030 participants, that is, 515 in each group. Noninferiority will
be demonstrated if the lower limit of the 95% CI of the
difference between incidences of pregnancieswithout neonatal
acidosis is less than —8.5%. If the dropout rate is greater than
3%, the number of participantswill beincreased so asto achieve
1000 participants with complete data for the primary outcome.

Randomization, Masking, and Data Collection

Participants will be randomly assigned to the intervention or
control group in a 1:1 ratio using variable-size block
randomization. The randomization sequencewill be centralized
and generated by the web-based system Sealed Envelope (Sealed
Envelope Ltd) and will be concealed to investigators. Owing
to the nature of theintervention, it will not be possibleto concedl
the study group to the participants, investigators, or outcome
aSSessors.

A RedCap (Research Electronic Data Capture; Vanderbilt
University) electronic database has been specifically designed
for thisstudy [64]. The electronic database has arandomization
module that will allow allocation of participants to the study
groups. Data will be entered prospectively during the study.
Access to this database will be restricted to the investigators
involved in each participating site.

Ethics Approval

The current version (version 3.0) of the study protocol was
approved by the Val dHebron Ethics Committee
(PR[AMI]527/2019) on February 18, 2020. Subsequent approval
by individual ethical committees has been granted. Written
informed consent will be obtained from all participants before
randomization.

Results

The first patient was recruited on September 28, 2020, and at
the time of submitting this manuscript, the study was in the
recruitment and data collection phase. The study results are
expected to be published in peer-reviewed journals and
disseminated at international conferences in early 2023. No
funding has been obtained for thistrial.
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Discussion

Newborns under 39 weeks have poorer perinatal outcomesthan
full-term newborns [10]. After classification with EFW and
Doppler, more than 60% of small fetuses are delivered at 37 to
38 weeks of gestation [8]. However, classification with AF
seems to have a lower false-positive rate [36]. In thistrial, we
aim to assesswhether the classification of small fetusesasFGR
or SGA based on AF is not inferior to the standard clinical
approach (EFW and Doppler percentiles) for the identification
of fetuses at a higher risk of adverse perinatal outcomes
(neonatal acidosis and cesarean section due to nonreassuring
CTG). Thisisthefirst trial that includes term pregnancies with
an EFW below the 10th percentile and is designed to compare
perinatal outcomes with a management protocol based on the
SFIt-1/PIGF ratio and the standard management protocol, based
on feto-maternal Doppler assessment. The main strength of this
study is the comparison of 2 randomized groups and the large
size of the study population. A pragmatic and multicenter design
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will evaluate the effectiveness of both interventions in the
conditions of red-life routine practice, which will allow
extrapolating the results to other settings. On the other hand,
the sample size will not allow assessment of the effect of the
management protocol on theincidence of rare adverse outcomes,
such as tillbirth, placental abruption, or eclampsia. All pregnant
women with fetuses having an EFW <10th percentile at 36+0
to 37+6 weeks+days of gestation will be invited to participate;
however, since FGR pregnancies are at ahigher risk of stillbirth
and other adverse outcomes, women with FGR pregnancies
might be more reluctant to participate than women with SGA,
which could introduce a selection bias.

The AF-based protocol may reduce the number of pregnancies
classified as FGR without worsening perinatal outcomes,
improve patients’ medical attention perception, reduce the rate
of cesarean deliveries, and reduce the rate of placental
complications, such as PE, placental abruption, or eclampsia.
Moreover, the rate of early-term neonates may be reduced,
improving neonatal outcomes and long-term morbidity.
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Abstract

Background: Older adults with cognitive impairment have more emergency department visits and 30-day readmissions and
aremore likely to die after visiting the emergency department than people without cognitive impairment. Emergency department
providers frequently do not identify cognitive impairment. Use of cognitive screening tools, along with better understanding of
root causes for emergency department visits, could equip health care teams with the knowledge needed to develop individually
tailored care management strategies for post—emergency department care. By identifying and directly addressing patients' and
informal caregivers (or care partners') psychosocial and health care needs, such strategies could reduce the need for repeat acute
care. We have used the terms “ caregiver” and “care partner” interchangeably.

Objective: We aimed to describe the protocol for a randomized controlled trial of a new care management intervention, the
Program of Intensive Support in Emergency Departments for Care Partners of Cognitively Impaired Patients (POISED) trial,
compared with usual care. We described the research design, intervention, outcome measures, data collection techniques, and
analysis plans.

Methods: Emergency department patients who were aged =75 years and screened positive for cognitive impairment via either
the Mini-Cog or the proxy-reported Short Informant Questionnaire on Cognitive Decline in the Elderly, with a planned discharge
to home, were recruited to participate with their identified informal (family or friend) caregiver in the 2-site POISED randomized
controlled trial at New York University Langone Health and Indiana University. The intervention group received 6 months of
care management from the POISED Care Team of registered nurses and specialty-trained paraprofessionals, who perform root
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cause analyses, administer standardized assessments, provide advice, recommend appropriate referrals, and, when applicable,
implement dementia-specific comorbid condition protocols. The control group received care as recommended at emergency
department discharge (usual care) and were given information about resources for further cognitive assessment. The primary
outcomeisrepeat emergency department use; secondary outcomesinclude caregiver activation for patient health care management,
caregiver depression, anxiety, and experience of social support as important predisposing and time-varying enabling and need
characteristics. Data were collected from questionnaires and patients' electronic health records.

Results: Recruitment was conducted between March 2018 and May 2021. Study findings will be published in peer-reviewed
journals and presented to peer audiences, decision makers, stakeholders, and other interested persons.

Conclusions: The POISED intervention isapromising approach to tail oring care management based on root causesfor emergency
department admission of patientswith cognitiveimpairment with the aim of reducing readmissions. Thistrial will provideinsights
for caregivers and emergency department and primary care providers on appropriate, personalized, and proactive treatment plans
for older adults with cognitiveimpairment. Thefindingswill be relevant to audiences concerned with quality of lifefor individuals

with cognitive impairment and their caregivers.
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Introduction

Background

An emergency department visit can be a“ sentinel event” for an
older adult; the need for urgent attention may signal apotentially
serious new problem or failurein managing achronic condition
[1-3]. Although the presenting symptomsand medically related
precipitation of acute decompensation are the focus for
emergency department care, emergency departments do not
typically deploy standardized strategies to uncover or address
psychosocial and environmental underlying conditions, or
patients' unmet needs or care process precipitants, including
lifestyle or care factors that may be root causes of the need for
acute care in older people. These root causes can include
unrecognized cognitive impairment (often caused by Alzheimer
disease or Alzheimer disease—related disorders) that increases
the risk or impact of an injury or illness, unmet needs of
caregivers, or an unsatisfactory home situation. We usethe term,
“caregiver” for someone (family or friend) we assumeisgiving
care and “care partner” for someone (family or friend) where
we do not make that assumption. Older adults visit emergency
departments more frequently than younger adults and are more
likely to experience adverse events after discharge [4]. They
tend to present with greater acuity and clinical complexity,
remain longer in the emergency department, and reguire more
care coordination at discharge [5]. Older adults are aso at
greater risk of readmission and death after emergency
department discharge; 20% of the older adults are readmitted
and approximately 20% die within the first 3 months [6-8].
Risks are magnified by cognitive impairment in addition to
age-related influences on symptom presentation and multiple
comorbid conditions [9], polypharmacy [10], and higher risk
of adverse drug events with increasing age [11,12]; presenting
complaints and history may be vague or distorted by its effects
on thinking, memory, and communication. As most emergency
department physicians have little geriatric training, they may
lack the expertise and skills to deal with these challenges and
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feel lesscomfortable caring for older than younger patients[13],
increasing the potential for diagnostic errors and ineffective or
inappropriate discharge plans [6,14]. Typical emergency
department discharge plans do not account for the clinical
complexity that is common in this patient group or organize
effective follow-up for conditions not perceived as directly
related to the visit, nor do they specifically address cognitive
impairment or the help caregivers may need. Attention to
recognizing and mitigating the risk of repeat emergency
department visitsis also not usual practice, and widely adopted
caretransition programs devel oped by Coleman [15] and Naylor
[16] have not been adapted specifically for cognitively impaired
patients or for the emergency department. Although some
emergency department discharge approaches, such asfollow-up
phone calls, have had some success, they lack specificity for
cognitively impaired individuals, cover only brief periods of
follow-up [17], and do not target root causes [18].

Cognitive impairment is present in an estimated 25% to 40%
of older patients in the emergency department [19-22] and is
grossly underrecognized [20] as it isin primary care practice
[23,24]. Affected individuals are at risk for poor disease
management and accidental injuriesthat require acute care, and
multiple comorbid conditions are common. In a study of
emergency department use at Eskenazi Health (a site for this
study), people with dementia had the highest mean number of
comorbidities (mean 8, SD 2.5) of any patient subgroup, and
their emergency department presentation was likely to be
conditioned by this complexity [25]. In addition, caregivers
may use the emergency department as a source of respite or
general medical carethat would be better provided in adifferent
setting [26]. Importantly, emergency department use by people
with cognitive impairment can signal unmet needs for treating
ambulatory sensitive conditions or continuous medical
management, for coaching or support for their caregivers at
home, or for deployment of community-based servicesto sustain
care in the home setting. Emergency departments are typically
not equipped to identify reasons for visits owing to cognitive
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impairment or unmet caregiver needs. Therefore, identifying
cognitive impairment in the emergency department, coupled
with planned postdischarge care management of associated
medical and lifestyle risks, is clinically important and could
mitigate the need for future emergency department care.

Most daily care needs of people with clinically significant
cognitive impairment living in the community are provided for
by unpaid caregivers, usually family or friends[27]. Caregivers
report more emotional [28] and physical stress, more hours per
week spent providing care, less time for themselves and other
families, and had more work-related problems than caregivers
of persons with noncognitive (physical) impairments [29]. In
addition, emergency department use is associated with caregiver
depression and care recipient functional, behavioral, and
psychological symptoms [29,30]. Concerns about the needs of
caregivers of persons with cognitive impairment, including
dementia, have motivated the development of dementia care
management programs [31,32], adult day centers, and
community support services for people living with dementia
and their caregivers. However, such programs do not focus
specifically on high-risk or high-need patients, may not engage
caregivers in health care management or even see them as
partners with clinicians in managing overall medical care, or
recognize the need for emergency department or other acute
care as apossible signal of unmet needs. Although the patient
is in the emergency department, purposeful identification of
caregivers, who play indispensable roles in carrying out
postdischarge care plans and assuring follow-up once the patient
leaves the acute care setting, can occur only if cognitive
impairment is first detected.

Our research team includes experienced investigators (JC, SB,
NRF, KIC, CRG, and MAB) who have conducted trials of
dementia detection and implemented dementia-specific
collaborative care management programs. Our team also
includes emergency department providers and international
experts in psychosocia support for dementia caregivers and
demonstrated an association between caregiver support and
long-term reductionsin nursing home placement [33]. We apply
amethod initially devel oped outside of health care—root cause
analysis—to uncover potentially remediable but unrecognized
factorsthat lead to emergency department visits. The goal isto
inform and implement preventive, person-centered care
strategies that may reduce the need for further emergency
department care. This intervention is the first of its kind to
determine the root causes of emergency department visits for
patients who screen positive for cognitive impairment and
provide tailored support for caregivers and patients (dyads) in
post—emergency department care. In this study, we report the
protocol for a randomized controlled trial of the care
management intervention, Program of Intensive Support in
Emergency Departments for Care Partners of Cognitively
Impaired Patients (POISED) tria. POISED is the first
caregiver-based intervention to look for and intervene on hidden
factors that may contribute to emergency department visits
among older people living with cognitive impairment.
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Objectives
We aim to report the protocol for the design, implementation,
and evaluation of a care management intervention, POISED,

compared with usual care. The specific aims of this study are
asfollows:

1 To test whether the POISED intervention will reduce
patients recurrent acute care use over 6 months when
compared with post—emergency department care for dyads
not receiving POISED. We hypothesize that rates of
recurrent acute care use over 6 months will be lower for
patients whose family caregivers participate in POISED.

2. To test whether the 6-month POISED intervention will
activate family care partners to improve management of
care recipients’ health care at 3 and 6 months compared
with post—emergency department care without POISED.
We hypothesize that POISED will increase family caregiver
activation in managing the health care of patients.

3. To test whether POISED will improve care partner
psychosocial outcomes compared with post—emergency
department care without POISED at 3 and 6 months. We
hypothesize that caregiver depression, anxiety, and
experience of social support will improve more for
caregivers who are enrolled in POISED than for those
referred to other care management programs.

Methods

Trial Design

This is a 2-site single-blind randomized clinical trial. The
randomized trial of the POISED intervention is conducted in 2
cities, New York City, New York, and Indianapolis, Indiana,
and in the emergency departments of their respective academic
institutions: New York University Langone Health and Indiana
University Health and Eskenazi Health. Both emergency
departments are academic teaching facilities used to participate
in clinical trials. Both have multiple sites, which are in
predominantly urban and racially diverse environments.
Although these were the locations for recruitment, study
proceduresfollowing consent occurred outside of the emergency
department environment.

The 6-month intervention is led by the POISED Care Team,
consisting of a registered nurse (the care manager) and a
specially trained paraprofessional (care manager associate),
who administer structured assessments and perform root cause
analysis. Theseinitial assessments are used to prepare the care
management team with a comprehensive understanding of the
problems leading to the emergency department visits and are
thebasisfor creating apersonalized, structured dyadic outpatient
care management plan to addressthe needs of both patientsand
caregivers. The intervention is delivered via telephone or in
person.

Participants

Patients in the emergency department, at New York University
Langone Health and Indiana University Health and Eskenazi
Health, aged =75 years, who screened positive for cognitive
impairment and had a planned discharge to home, wererecruited
to participate with their identified informa care partner.
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Potential participants were excluded if they lacked consent
capacity and had no identified care partner, or werelikely to be
admitted to an inpatient service. Care partners were those
persons who self-identified or were identified by the patient in
the emergency department as the person most likely to assist
with day-to-day activitiesif needed. Care partners had to (1) be
English- or Spanish-speaking, (2) be ableto speak by telephone,
(3) have adequate hearing, (4) be at least 21 years old, and (5)
demonstrate capacity to consent. If they did not meet al 5
criteria, they were excluded.

Procedure

Thisnoninvasive health serviceintervention included cognitive
screening administered by research staff at any point during
their emergency department admission, which wasinclusive of
being in an observation unit. Each potentia participant was
screened with one of two screening tools: the Mini-Cog [34],
for patients who could be interviewed directly, or the Short
Informant Questionnaire on Cognitive Decline in the Elderly
[35-37], given to their family care partner. A score of <3/5 on
the Mini-Cog [38,39] or >3.4 on the Short Informant
Questionnaire on Cognitive Decline in the Elderly (for those
who could not complete the Mini-Cog [35-37]) was used to
identify impairment. After identifying patients with probable
cognitive impairment, the research staff approached them and
offered participation to them and their care partners. When
feasible, the research staff then conducted a baseline assessment
in the emergency department or schedul ed abaseline telephone
interview with the care partner as soon as possible after
discharge (preferably within 48 hours). Patientsand care partners
(dyads) were the unit of randomization to either POISED or
usual care. Follow-up assessment surveyswill occur at 3 and 6
months after baseline.

Chodosh et al

The POISED Model

Overview

The POISED modéd is designed to maximize effectiveness,
improve clinical outcomes, enhance family caregivers skills
in both self-management and health care management for the
carerecipient (ie, both members of the dyad), and to maximize
their coping behaviors. The model is designed to promote
reproducibility and has 3 main overlapping phases. the initial
assessment phase, the collaborative care plan devel opment
phase, and ongoing collaborative care management.

Conceptual Framework

The POISED intervention was adapted from the Behavioral
Model for Vulnerable Populations [40] originating from the
Andersen behavioral model of health service use [41]. We
reframed the “vulnerable” domain characteristics (Figure 1) as
those particularly relevant to individuals with cognitive
impairment that may substantially affect service use. These
include predisposing factors, such as the care partner
relationship (eg, spouse, child, or friend) with the care recipient,
type and severity of cognitive impairment, and behavioral
complications; enabling factors, such as care partner activation
for health care management of the care recipient, in-home
support resources, adequacy of the caregiving social network
of family and friends); and need factors, such as specific
treatment related to the care recipient’s acute health conditions
or lack of access to medication. The POISED intervention
targets these basic factors and dementia-specific factors,
including knowledge about dementiaand other chronic comorbid
conditions, social networks (mobilizing family and friends) and
support, and perceptions about health states. Dementia-specific
characteristics we targeted included care partner psychological
factors, effective patient and care partner self-management skills
(the foundation of optimal management of chronic diseases),
health system navigation skills, and health perceptions.

Figure 1. Conceptual model. ADRD: Alzheimer disease/Alzheimer Disease-Related Disorders; CG: caregiver; CR: care recipient; POISED: Program
of Intensive Support in Emergency Departments for Care Partners of Cognitively Impaired Patients. Please refer to Table 1 for a more detailed list of

measured factors within each category.
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Core Strategies: Basisfor Program Components

The POISED model components were motivated by dementia
care quality standards as developed by the American Medical
Association Physician Consortium for Quality Practice-convened
Dementia Measures Work Group [42] and supplemented with
chronic disease management approaches primarily directed to
family caregivers. POISED components were derived from
severa core strategies essential for successful care management:
(1) building connection and trust with dyads to increase
engagement; (2) using a shared decision-making framework to
establish goal sthat make senseto care partners, care managers,
and paraprofessional care manager associates; (3) using
structured, validated assessments that are comprehensive but
brief enough to limit care partner burden and increase scal ability
for future trandation; (4) increasing “on-demand” care partner
access to program resources, (5) ensuring flexibility in
relationships with primary care physicians in establishing
allocation of responsibility; and (6) ensuring minimum standards
of expertise that cover the range of biopsychosocial needs of
dyads through the use of interdisciplinary care management
teams.

Collaborative Management of Dementia Care

The burden of dementia can be reduced with collaborative
management of dementia care. In 2002, Boustani et a [43] at
Indiana University conducted a randomized controlled trial to
compare the efficacy of a collaborative care management
program for persons with dementia with the efficacy of
augmented usual care. Using the chronic care model framework
[44,45], this program used guideline-based biopsychosocial
interventions for patients with dementia and their family
caregivers (dyads). I ntervention patients had significantly fewer
behavioral symptoms and showed a significant 18-month
improvement in depression [43]. A care management
intervention, Alzheimer’s Disease Collaborative Care for San
Diego Seniors, adapted asimilar chronic care model framework
to deliver acollaborative dementia care program within primary
care and reduced dementia burden. On the basis of the mean
percentage of per-patient guideline adherence, care quality for
intervention group participants was better across 21 of the 23
guidelines; more dyads received community agency assi stance,
including respite care, than dyads in usual care [31,32]. In
addition, a 3-year pragmatic cluster randomized tel ephone-only
administered dementia care management trial withinaMedicare
Advantage plan improved care quality and caregiver confidence
[46]. These collaborative dementia care programs, with similar
chronic care model core components, were able to improve the
quality of care, quality of life, and the behavioral and
psychological symptoms of dementia among primary care
patients and their family caregivers. The model continuesto be
spread in health systems for caregivers of patients already
recognized as having dementia [47-49].

Transitioning From Acute to Postacute Settings

The Care Transitions Intervention, tested and implemented in
>750 health care organizations in 40 states across the United
States [50], was developed to assist vulnerable older adultsin
transitioning from acute to postacute settings and support
increasing the capacity of patients and family caregivers in
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self-managing their care needs [50-52]. The Care Transitions
Intervention focuses on “Four Pillars’ of patient
self-management: (1) medication management, (2) use of a
personal health record, (3) appropriate medical follow-up, and
(4) knowing how to identify and respond to a “red flag”
indicative of aworsening chronic condition. We applied these
strategies to the POISED intervention.

Preparation and Function of Care Manager Associates

Using paraprofessionals who are educated to support care
management activities drives workforce development and
ensures the scalability of the POISED model. Boustani et al
[49] translated the collaborative dementia and depression care
model into the Aging Brain Care Home funded by the Centers
for Medicareand Medicaid Services Innovation Center to serve
older adultsin a safety net hospital system using care manager
associate paraprofessionals educated in older adult care and
screened for “caring.” Care manager associates are required to
possess specific attributes to be capable of delivering excellent
care: the ability to express caring, compassion, and empathy to
both care partners and care recipients [53].

POISED Intervention Description

The 6-month POISED care management intervention includes
up to 2 in-person home visits between the dyad and the care
manager and care manager associate (POISED Care Team),
after an in-emergency department or phone call assessment and
during the first 6 weeks after enrollment, supplemented by
weekly care manager associate calls for the first month,
twice-monthly calls during the second and third months, and
monthly callsfor thefollowing 3 months. Although homevisits
are preferred, dyads remain in theintervention group eveniif all
contacts are telephonic. Additional phone calls are scheduled
with the care manager or care manager associate, as needed. A
personalized dyadic care plan, “Our Action Plan,” is prepared
and placed in a Care Partner Notebook (3-ring hedth care
binder) with appropriate di sease-specific infographic educational
materials to teach skills for managing the dyad’s health needs
on aday-to-day basis. “Our Action Plan” is a collaborative list
of the care partner’s priority problemsor goals (in care partner’s
own words), titles of infographics, and next steps for the care
partner and care manager to do. Care planning steps within the
POISED disease-specific infographic educational sheetsare as
follows: (1) assess further; (2) inform by providing materials
and education; (3) teach problem-solving and self-management
or self-care; (4) make a clinica referral or follow-up
appointment with a clinician; and (5) offer resources within
New York University Langone Health or Indiana University
Health and Eskenazi Health, or community social services in
their respective regions. For clarity and usefulness, we prepared
colorful infographics about disease-specific management
designed to reflect the experience of caring for a person with
cognitive impairment and written at an eighth grade reading
level. The notebook also includes an “Introduction Letter,”
“POISED Care Team Contact Sheet,” and other documents such
as log sheets and an Advance Directive form, as appropriate.
Supervision for the POISED Care Team is provided in
twice-monthly team videoconferences with experienced
dementia specialist clinicianswho may help clarify root causes
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and make other care management suggestions. Although
POISED is not embedded within the primary care context,
contact is made with the patient’s primary care provider when
necessary (eg, to share information relevant to medical
treatment).

I ntervention Group

POISED Initial Assessment Phase

The POISED Care Team is structured to maximize the skill sets
of speciaty-trained nurses functioning as care managers and
paraprofessionals in the role of care manager associates in a
collaborative model. The care manager and care manager
associate conduct a biopsychosocia needs assessment by phone
within 48 hours of emergency department discharge if not
possible during the emergency department stay. This assessment
includes a demographic and psychosocial interview focused on
achieving problemidentification. The program uses standardized
assessment tools including “Managing Your Loved One's
Health” for chronic disease management [54]. The care
manager’'s interview also uses principles of root cause analysis
to better understand the events and potential causes leading to
the emergency department visit.

The POISED Care Team documents the initial and follow-up
visits, focuses on problem clarification, and reviews the
assessment  findings, medical records, medication lists,
emergency department discharge plans, and pharmacist
consultation. The care manager also reviews any diagnostic
testing, any brain imaging results, and functional details of the
assessment to determine the presence or absence of a likely
dementia diagnosis, identifying any reversible and comorbid
conditions and, for complex cases, the need for referra for
further evaluation at either New York University Langone
Health's or Indiana University Health’'s or Eskenazi Health's
well-developed dementia assessment centers. After reviewing
the findings from prior data and the first encounter, the care
manager and care manager associate create an initia plan and
identify areas needing further assessment at the first home visit
(within 2 weeks after enrollment). Thisvisit enablesthe POISED
Care Team to conduct additional cognitive and functional
testing. In addition, the care manager uses the time to address
more sensitiveissuesthat the care partner may be uncomfortable
discussing in the presence of the care recipient.

POI SED Collaborative Care Plan Development Phase

This phase starts with the emergency department visit and
concludeswith the second home visit by the POISED careteam.
The goal of this phase is to create an individualized care plan
through the lens of cognitiveimpairment, which alignswith the
goalsand capacities of the family care partner and care recipient.
After theinitial assessment is completed, any urgent issues are
addressed, including consulting with the program geriatrician
and primary care physician as needed. The POISED care team
maps out a proposed care plan and schedules a second home
visit to review the findings, discuss identified problems, and
propose acollaborative plan of culturally sensitiveinterventions.
During the second home visit, this team reviews the identified
problem list, seeks input from the dyad on the continuing
relevance of this list, and prioritizes the most important

https://www.researchprotocols.org/2022/10/e36607

Chodosh et d

problems. From this consensus, the care manager discusses a
proposed plan of care and customizesinterventionsto the dyad;
explains the diagnosis, natural history, and the prognosis of
dementia as necessary; and implements medical care protocols
and connects patients and care partnersto in-home servicesand
community resources as needed. The POISED care team
prepares and mails a personalized Care Partner 3-ring binder
and follows up with a phone call to explain the binder and
review materials with the care partner and patient, if able and

appropriate.
POISED Follow-up Phase

This phase continues throughout the 6-month intervention or
until the dyad is discharged from the program for reasons
stipulated (see the Criteria for Discharge From the POISED
I ntervention section). During the follow-up phase, the POISED
care team (primarily the care manager associate) continues to
interact with the dyad by telephone, by video, by email, by fax,
by mail, or face to face at their home, demonstrating a
commitment to patient-centered care. The minimum amount of
care manager associate contact during this time is weekly for
thefirst month, twice-monthly calls during the second and third
months, and monthly calls for the final 3 months. Interaction
intensity is dictated by presenting needs and circumstances but
is set at this minimum to reflect an anticipated high level of
need. During these interactions, the care manager or care
Mmanager associate answers questions generated from previous
visits, collects care recipient and care partner feedback, hasthe
care partner complete a brief assessment to identify the need
for specific care protocols, and facilitates care partner
participation in community services already availablein either
the New York or Indianapolis areas. The care manager
reconciles medication and reviews medication adherence at the
initial and second homevisit. Medication questions are referred
to the study pharmacist. Throughout the follow-up phase, the
team continues to work with the dyad, with contact with the
patient's primary care provider as needed, to monitor,
implement, and adjust the individualized care plan. Referrals
are made to local support programs that include caregiver
support groups and respite care.

Root Cause Analysis of the I ndex Emergency
Department Visit

Both care manager and care manager associate members of the
POISED care team are well-versed in root cause analysis
strategies. Starting with the emergency department visit and
working backward in time, the team explores and identifies
problems or branch-point situations that progress to the need
for emergency department care. Using a logic tree as a
cause-and-effect approach to create atimeline of eventsleading
to emergency department visits [55] and asking the question,
“How could this occur?’ or “Why?’ based on the “five whys’
strategy [56], the POISED care team asks “why” for each
successive answer, starting with “Why did you come to the
emergency department?’ Answersare applied to medical record
review looking for other possible triggers and opportunitiesfor
intervention.
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POISED Care Team Support

Videoconference cals among the POISED care teams are
regularly scheduled (weekly to biweekly) during the study
period. These calls include at least one physician specializing
in dementia care and a dementia nurse specialist to offer
guidance on root cause anaysis discussions of patients
emergency department visits. The root cause analysisreview is
structured across a 5-part domain dementiacare model: (1) body
or medical problems, (2) behavior or mental, (3) brain or
cognition, (4) buddy or caregiver, and (5) bank or financial and
social capital and resources. These callsalso focusonideasand
methods to (1) involve the care partner and patient (as able) in
goal setting and making plans to live as well as possible and
(2) maximize collaboration to tailor patient-centered
interventionsto increase success for the care partner and patient
throughout the 6-month intervention and the future. Another
purpose for the video callsisto serve as an important collegial
support mechanism within and acrossthe New York University
and Indiana University—based POISED care teams.

Criteria for Discharge From the POISED I ntervention

The POISED care team used the following discharge criteria:
(1) death of the patient, (2) patient or care partner declines to
continue in the program, (3) primary care provider requests
patient to be discharged from the program, (4) patient transitions
to another health care system, (5) living situation or environment
becomes unsafefor patient or care partner and therefore requires
long-term skilled nursing home care, or (6) dyad completesthe
6-month study.

Control Group

The comparison group are participants randomized to usual
care. They receivereferralsto servicesat thetime of enrollment.
The usual care group does not receive the POISED structured
assessment, root cause analysis, or associated strategies for
managing chronic disease in individuals with cognitive
impairment. Asfor intervention dyads, usual care dyadsreceive
a laminated card showing the stress thermometer [57] to be
tracked in follow-up interview assessments. Usual care dyads
might be referred to care management programs at New York
University and Indiana University, but such programs are not
focused on issues leading to emergency department care.
Moreover, our experience is that wait times for engagement in
these programs can take =2 months and should not reduce our
ability to detect between-group differences should some control
group participants become engaged in an aternate form of care
management support.

Primary Outcome M easure

To assess for potential influence on any emergency department
use after the index emergency department visit (primary
outcome), we will use electronic medical records within each
study site and identify all emergency department visits for 12
months before the index emergency department visit or study
enrollment and 12 months after enrollment. Wewill also search
all-payer databasesin New York and the Indiana State Network
for Patient Care (a fully operational Heath Information
Exchange) to identify any episode of ambulatory or acute care
that occurred within the 12 months before and 12 months after
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enrollment (6-month intervention and 6-month follow-up).
Finally, aone-item survey question will identify any additional
visits that might have occurred outside the indicated state
regions. For descriptive purposes, the International Classification
of Diseases discharge diagnoses will be included for any
emergency department use. We will structure continuous
variables that describe the number of ambulatory or acute care
episodes.

Secondary Outcome M easures

Specific Aim 2 Measures—Caregiver Activation in
Health Care Management of Care Recipient

After consenting the care partner, we will measure caregiver
activation, a multidimensional construct developed by Borson
et a [54] that includes caregiver knowledge, skills, and
confidence to manage a range of tasks and tackle challenges
common to dementia health care management [54]. For what
may be the centra mediating influence on emergency
department use within the domain of “need,” this toadl is a
29-item instrument with excellent internal consistency
(Cronbach a=.95); good test-retest reliability, r=0.76; a strong
factor structure; and strong construct validity by Rasch analysis.
Domains include recognizing, anticipating, and managing
day-to-day symptoms and challenges for care recipient health;
managing care reci pient medi cations; recognizing and managing
sudden changes in care recipient health; accessing health
services and advocating for the care recipient in the health care
space; and managing caregiver self-care. Four-level item
responses range from “agree completely” to “disagree
completely” with an additional option, “not my job.” We will
use the total score to measure activation.

Specific Aim 3 Measures—Psychosocial States as
I mportant Predisposing and Time-Varying Enabling
and Need Characteristics

Theseinclude caregiver depression, anxiety, experience of social
support, and stress. We will use the Patient Health
Questionnaire-9 (PHQ-9; [58,59]) and the 7-item Generalized
Anxiety Disorder (GAD-7) scale[60,61] to determinetheimpact
of the POISED intervention on caregivers mood and anxiety
at baseline, 3 months, and 6 months. We have used both
instrumentsin multiple research studies, including our dementia
collaborative care trials [43,62,63]. The PHQ-9 is a 9-item
depression scalewith atotal scorefrom Oto 27, and the GAD-7
isa 7-item anxiety scale with atotal score from 0 to 21. Both
scales have good internal consistency and test-retest reliability,
as well as convergent, construct, criterion, procedural, and
factorial validity for the diagnosis of major depression and
general anxiety disorder [58-61]. Experience of social support
will be measured using the Medical Outcomes Study (MOS)
Social Support Survey—Abbreviated [64]. This is a 4-item
survey that uses a 5-point Likert scale. Respondents are asked
how often each kind of support is available if needed. The 4
elements of support are “someone to get together with for
relaxation” (companionate support), “someone to help with
daily choresif youweresick” (instrumental support), “someone
to turn to for suggestions about how to deal with a personal
problem” (informational with support), and “someone to love
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and make you feel wanted” (emotional support). Analyses
comparing the abbreviated version to the original version have
shown strong similaritiesin performance and good psychometric
properties based on confirmatory factor analyses[65]. The stress
thermometer [57], a visual thermometer with a 5-level analog
scale to indicate the level of stress chosen by the caregiver,
measures caregiver stress. Every enrolled care partner will be
given alaminated card with the stress thermometer at the time
of emergency department discharge for use during interviews.
Lost cards will be replaced. We will use the Healthy Aging
Brain Care (HABC) monitor to adjust for dementia symptom
severity [66]. The HABC monitor is acaregiver survey tool for
monitoring 3 care recipient symptom domains (cognitive,
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functional, and behaviora or psychological) and a caregiver
quality of life measure. It has good internal consistency
(0.73-0.92) and construct validity compared with the
Neuropsychiatric Inventory [67], and is sensitive to 3-month
change compared with Neuropsychiatric Inventory “reliable
change” groups [66].

Other Outcome M easures

Additional outcome measures (Table 1), in addition to primary
and secondary measures, cover predisposing, enabling, and need
characteristics and serve as important covariables within the
regression model testing emergency department use as the
primary outcome.
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Table 1. Predisposing, enabling, and need characteristics.

Measure Data source Measure construction Measures refer to CG® or CR? as-
sessment times: 0 or BL, 3, 6, and
12 months
Predisposing fixed characteristics
Basic
Age EHRY or survey Years CG, CR; 0 months (BL)
Sex EHRor survey  Categorical: Male or female CG, CR; 0 months (BL)
Race or ethnicity EHR or survey Categorical: White, Black, Hispanic, other CG, CR; 0 months (BL)
Education Survey Categorical: <High school, high school, somecollege, CG; 0 months (BL)
college graduate+
Prior (1-year) nonacuteuse EHRor survey  Counts: Physician ambulatory visits CR; 0 months (BL)
Prior (1-year) acute use EHRorsurvey  counts; ED®, hospital visits or bed days CR; 0 months (BL)
AD/ADRD' speific
Dementiatype EHR Categorical: Including Alzheimer disease, Lewy Body CR; 0, 3, and 6 months
disease, Parkinson disease, vascular, frontotemporal,
and mixed
Caregiver relationshipto CR ~ Survey Categorical: Spouse, child, other relative, friend or CG, CR; 0 months
other
Functiona state Survey 14 items: Activities of Daily Living or Instrumental  CG, CR; 0, 3, and 6 months
Activitiesof Daily Living [68] for CG; within HABC-
MY [66] for CR
Marital status Survey Categorical: Single or never married, married, di- CG, CR; 0, 3, and 6 months
vorced, widowed
Substance use history Survey Current: Yes or no; past history: yes or no CG, CR; 0, 3, and 6 months
Mental illness history Survey Yes or no: depression, schizophrenia, posttraumatic  CG, CR; 0 months
stress disorder, other
Enabling time-varying effect characteristics
Basic
Distance to hospital (ED) Calculated Miles CG, CR; 0, 3, and 6 months
Distance to usual source of Calculated Miles CG, CR; 0, 3, and 6 months
care (USC)
Differencein distance ED  Calculated Miles (USC)—distance to hospital CG, CR; 0, 3, and 6 months
vsUSC
Changein pcp" Survey Yesor no CR; 0, 3, and 6 months
Insurance EHR Yesor no CR; 0, 3, and 6 months
Current nonacute use EHR or survey Counts: physician ambulatory visits, in-home support- CR; 0, 3, 6, and 12 months
ive services
Current acute use EHR or survey Counts: physician ambulatory visits, ED, hospital CR; 0, 3, 6, and 12 months
visits or bed days
AD/ADRD specific
Mode of transportation Survey Categorical: personal car, taxi, train, bus, walk CR; 0, 3, and 6 months
Caregiver living arrange- Survey Categoricd: Livewith subject, close proximity (miles), CG; 0, 3, and 6 months
ment other
Caregiver stress Survey Stressthermometer (scale), 5-level visual analogscale CG; 0, 3, 6, and 12 months
[57]
Dementia symptoms Survey HABC-M [66] (measuring severity of CR symptoms) CR; 0, 3, and 6 months
Need characteristics
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Measure Data source Measure construction M easures refer to CG2or CR?: as-
sessment times: 0 or BLS, 3, 6, and
12 months
Basic
Acuteillness Survey Counts: episodes by type (classification by study CR; 0, 3, and 6 months
physicians)
Fals, other injuries Survey Counts: episodes by type (classification by study CR; 0, 3, and 6 months
physicians)
Nonacute ilIness Survey Counts: episodes by type (classification by study CR; 0, 3, and 6 months
physicians)
Medication need for refill Survey Categorical: Yesor no CR; 0, 3, and 6 months
Clinical comorbid condi- EHR Charlson comorbidity index [69] CR; 0, 3, and 6 months
tions
Satisfaction Survey Scale: 0-10 (worst possible care to best possiblecare  CG; 0, 3, and 6 months
[701)
AD/ADRD specific
Functional state Survey 14 items: Activities of Daily Living or Instrumental  CG, CR; 0, 3, and 6 months
Activitiesof Daily Living for CG [68]; withinHABC-
M [66] for CR
Caregiver activation Survey MY LOH' Instrument [71] CR; 0, 3, 6, and 12 months
Social support Survey MOS Abbreviated Social Support (4-item; 5-point ~ €G: 0. 3, and 6 months
Likert scale [64,72])
Other root causes EHR Application of post hoc adjudication of root causesfor CR; 0, 3, and 6 months
ED use
8CG: caregiver.
BCR: care reci pient.
°BL: baseline.

9EHR: electronic health record.

®ED: emergency department.

fAD/ADRD: Alzheimer disease/Alzheimer Disease-Related Disorders.
9HABC-M: Healthy Aging Brain Care Monitor.

hpcp: primary care physician.

MY LOH: Managing Your Loved One's Health.

IMOS: Medical Outcomes Study.

Sample Size Calculations

Using conservative prevalence dtatistics for cognitive
impairment in patients presenting to the emergency department
at New York University Langone Health, Indiana University
Health, and Eskenazi Health, numbers (6100 patients in 2015)
exceed those needed (Figure 2) to achieve 80% power for
detecting reduction in acute care use in the POISED group
compared with the usual caregroup in specificaim 1. A previous
study reported a 30-day readmission rate of 58% in patients
with dementia compared with 38% in those without dementia
[26]. Given that our patient sample may include individuals
with less severe cognitive impairment and less emergency
department use, we assume, conservatively, that the rate of
repeat emergency department visits in the usual care group is
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40%. With 320 patients enrolled per group, we will have 82%
power to detect an odds ratio of 0.62 for repeat emergency
department visitsin the POISED group compared with the usual
care group at the 0.05 significance level. This detectable odds
ratio is equivalent to reducing the emergency department visit
rate to 29% or lower in the POISED group compared with the
40% assumed for the control group. The use of dratified
randomization reduces the variance of the difference between
the 2 group means and results in greater power than simple
randomization [73,74]. Therefore, the actual power for our study
will be higher than that projected here. As we will be using
electronic health recordsfor acute care dataand phone follow-up
to supplement out-of-network use, we anticipate complete data
from al study participants for thisaim.
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Figure2. Recruitment or enrollment flowchart. |Q-CODE: Informant Questionnaire on Cognitive Declinein the Elderly; U: IndianaUniversity; NY U:
New York University; POISED: Program of Intensive Support in Emergency Departments for Care Partners of Cognitively Impaired Petients.

Refuse cognitive testing or unable
to complete cognitive testing/IQ-
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h J
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CODE score normal (70% or
nz3734)

Assessed with routine cognitive screening (Mini-cog) far
patient; IQ-CODE for caregiver when patient unable (80%

or n=5334)

V

pass (23) or Q-

|

Mini-Cog score fail (£3) or IQ-CODE
score >3.4
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l

Recruited for POISED/UC Enrollment and
Receive Baseline Caregiver Survey (40% or
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Care (UC) Control Group
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}

POISED intervention group at NYU and
U sites (n=320)

v

3-month survey (85% or n=258)

v

6-month survey (85% or n=205)

Us

For aims 2 and 3, assuming that 205 (64%) dyadswill complete
the 6-month evaluation (Figure 2), we will have 80% power to
detect an effect size >0.28 on the caregiver activation score,
PHQ-9, GAD-7, and MOS scores between the POISED group
and the control group using a2-tailed t test at a.05 significance
level. The detectable effect size of 0.28 used in our power
estimation isreasonable and justified given that previous studies
on collaborative care management of dementia patients have
shown an effect size of 0.45 SD on a number of caregiver
psychosocial outcomes [43]. Previous studies have found a
mean PHQ-9 score of 4.4 (SD 5.6) and a mean GAD-7 score
of 3.2 (SD 3.5 [43,58,59,61]). Thus, our projected effect size
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Y

ual Care group at NYU and IU sites
(n=320)

V

3-month survey (85% or n=256)

'

6-month survey (85% or n=205)

will allow us to detect a change as small as 1.6 on the PHQ-9
and 1 on the GAD-7. As described earlier, the use of stratified
randomization will provide greater power than that projected
here.

Randomization

To produce comparable groups and insure against accidental
bias in treatment assignments, we used a computer-generated
web-based dtratified randomization scheme. Dyads were
randomized to intervention or usual care groups in random
blocksof 4 or 6 stratified by site (New York University Langone
Health or Indiana University Health and Eskenazi Health).
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Statistical Methods or Analysis Plan

Overview

We will compare randomization results to the preplanned
schedule to ensure randomization integrity. To verify the
comparability of the randomized groups, we will compare dyads
between the 2 groups to identify differences in their baseline
characteristics (age, sex, race, and education), care recipient
comorbid medical conditions, and the Charlson comorbidity
index [69,75]. We will also look for differences in the number
of primary care visits and acute care use during the year before
enrollment between the POISED group and the usual care group
by using analysis of covariance modelsfor continuous variables
and the Cochran-Mantel-Hansdl statistic for categorical variables
controlling for the stratification variabl e of recruitment site. We
will examine the distributions of continuous variables and use
transformation or nonparametric methods in cases of violation
to the normal distribution assumption. We will also examine
the frequency distribution of all categorical variables and use
exact inference procedures in cases of 0 or small cell size. We
will use SAS (version 9.4; SAS Institute) for all the analyses.
Specific Aim 1

We will use logistic regression models to compare the rates of
emergency department admission during the 6-month
intervention period following theindex (recruitment) emergency
department visit. Emergency department readmission within 6
months will be used as a binary outcome in the logistic model,
and the randomization group will be the independent variable
while adjusting for site. Baseline characteristics that are shown
to be unbalanced in univariate compari sons between the 2 groups
will also be adjusted. Although not a primary outcome, we will
also examine 12-month emergency department use data.
Specific Aim 2

We will use mixed effects models with caregiver activation
scores at 3 months and 6 months as the outcome measure and
randomization group as the independent variable while
controlling for baseline activation score and site. We will
conduct post hoc comparisons of the activation scores between
the POISED group and the usual care group at 3 and 6 months
using linear contrast from the mixed effects model following a
significant group effect. To explore what changes are responsive
to the POISED intervention, we will aso use the mixed effects
model to examine differences in activation domain scores
between the 2 groups. The mixed effects model will account
for potentia correlations between repeated measures from the
sameindividual and deal with missing data appropriately when
the probability of missing data is unrelated to the missing
observation.

Specific Aim 3

We will use mixed effects models with repeatedly measured
PHQ-9, GAD-7, and MOS social support scores collected at 3
and 6 months as dependent variables. The independent variable
for the mixed effects model will be the indicator variable for
the randomization group while controlling for baseline scores

and site. We will use post hoc analysis to determine group
differencesin these measures between the 2 groups at the 3- or
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6-month evaluations. The modeling approach resembles that
foraim 2.

Sensitivity Analysis for Missing Data

The analysis plan outlined above assumes that outcome
measures at follow-up are missing at random with respect to
demographic characteristics and baseline results. We will
compare baseline characteristics of participants with missing
outcomes because of death or withdrawal to detect potential
violations of the missing-at-random assumption. Further
sensitivity analyses will involve various imputation methods or
a full parametric likelihood approach that assumes various
patterns of missing data [58].

Data Monitoring

To proactively maintain high quality in datacollection, dataare
routinely checked as they are stored within study databases.
Data are quality-checked before analysis.

Data Collection

Data will come from 3 sources. First, the web-based tracking
system of data entered by the POISED Care Team will use a
REDCap (Research Electronic Data Capture; Vanderbilt
University) database [76]. These data will provide us with
extensive information on the process and content of care for
those randomized to the POISED. This system is designed to
support and monitor clinical care delivered by the POISED Care
Team. We have fields to support the POISED intervention care
processes, including results of assessment instruments, content
of the tailored intervention, and clinical observations such as
dyads' level of participation. Second, we will obtain data on
health services use including al diagnostic testing and
medication use and use of inpatient and outpatient servicesfrom
1 year before study enrollment to 1 year after enrollment (2-year
duration) from the New York University Langone Health’sEpic
system and the Indiana Network for Patient Care[77]. Dataare
obtained from electronic medical records by a team of data
managers employed by New York University (DataCore) and
the Regenstrief Institute in support of clinical research. Third,
the primary outcome measure data will come from telephone
interviews and are entered in a separate REDCap database. A
research interviewer collects complete telephone survey data
from caregivers at baseline, 3 months, and 6 months using a
30-minute survey, blinded to randomization assignment. Care
manager associates collect much briefer 12-month follow-up
data (6 months after the intervention) from intervention and
control caregiversasameasure of treatment effect sustainability.
Theinterviewer enters deidentified survey datafrom each survey
wave into a Health Insurance Portability and Accountability
Act—compliant REDCap €electronic database hosted at New
York University [76]. REDCap baseline data are available to
the POISED Care Team so that specific relevant datacan inform
care manager previsit data and limit redundancy in questions
and caregiver interview burden.

Data Management

DataCore, a resource launched by the New York University
Langone School of Medicine, housed within its Information
Technology Department and formed in collaboration with the
Clinical and Translational Science Institute, the Biomedical
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Informatics and Trandational Library Programs, and the
Department of Population Health, will provide enterprise level
support to ensure the integrity of electronic data during its
capture, storage, management, extraction, and sharing. DataCore
will mergethese 3 data streams using unique identifiers assigned
to the study participants and provide regular backups onto a
Secure server.

Ethical Considerations and Data Confidentiality

The Ingtitutional Review Boards of New York University
Langone Health and Indiana University Health provided
permission on February 24, 2017, and April 27, 2017,
respectively, to conduct the POISED study (approval number:
i116-01473 CR2). Theclinical trial registration (NCT03325608)
was listed on October 30, 2017. At enrollment, we obtained
consent from patients (or assent with care partner proxy consent
when the patient lacked the capacity to consent) to enable the
review of their medical records. The proxy consent wasthe next
of kin using a defined hierarchy in the absence of a Durable
Power of Attorney or by consenting the proxy who is the
Durable Power of Attorney. Participants completed an
“education session” during the consent process regarding the
potential risks and benefits of participating in a noninvasive
health services research study for valid informed consent.
Electronic dataare stored in password-protected files on secure
servers at New York University and Indiana University.
Research oaff are trained in the ingtitutional review
board—approved methodsfor collecting, recording, storing, and
reporting research datato protect the privacy of participantsand
maintain the confidentiality of data.

Results

Data collection began in March 2018 and was completed in
February 2022. We have recruited 643 dyads (patients and care
partners). Data are currently being analyzed. The study results
will be published in peer-reviewed journals and presented to
peer conferences, decision makers at the participating university
medical centers, and other interested audiences.

Discussion

Potential I mpact

Studying care management for older adultsliving with cognitive
impairment and possible undetected dementiawho areidentified
at emergency department visits may lead to low-cost strategies
to reduce high-cost acute care. It may also improve caregivers
ability to optimally assist patientsin the management of chronic
disease that is particularly challenging in older adults with
cognitiveimpairment. Related impacts may beimproved health
outcomes of patients and psychosocia well-being of caregivers.

Limitations (Threatsto Validity)

The most significant limitation will be the dependence on one
care management team at each site, as findings may reflect the
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personal qualities of the care manager and care manager
associate. However, a clearly communicated and structured
intervention protocol and standardized education and training
program will limit the quality and reproducibility concerns. We
may find no changein caregiver activation while demonstrating
reductionsin acute care use. An absence of change (aim 2) may
reflect an inadeguate measure or a factor that is not in the
pathway of health service use. However, the opportunity to
demonstrate a causal relationship between activation and use
for this population is profoundly important. Given that usual
care participants may receive dementia-specific resources given
well-developed programs at both institutions, the comparative
between-group differences might be diminished. However,
engagement for usual care participantsisnot likely to occur for
at least 2 months after the index emergency department visit
and will not be focused on management strategies that reflect
an applied root cause analysis for that visit. Although some
emergency department patients will have a diagnosis of
Alzheimer disease or Alzheimer disease—+elated dementiabefore
their emergency department visit, some patients may not have
Alzheimer disease or related dementia (even after a positive
screen) and generalizability to future Alzheimer disease or
related dementia patients might be questioned. However, the
cognitive screener and older age group for inclusion should
limit fal se positives, and diagnostic errors should be equival ent
across groups.

Dissemination

Cognitiveimpairment is prevalent among older adultswho visit
the emergency department, but often thisis unrecognized. Root
cause analysislinked to care management strategies may better
focustheintervention resulting in more reductionsin acute care
use while more directly addressing care partners’ needs. This
study may provide effective low-cost approaches for reducing
high-cost acute care use and related improvements in care
partners’ abilities to optimize management of chronic diseases
particularly challenging for care recipients with cognitive
impairment. Moreover, thishighly standardized and reproducible
approach hasthe potentia for direct applicationinlarge multisite
clinical intervention trials. The use of paraprofessionalsas care
management assistants increases the scalability of this work
and provides opportunities for large-scale implementation and
dissemination if proven efficacious.

Conclusions

The POISED program is a promising approach to address the
root causes for emergency department admission in older adults
with cognitive impairment and prevent repeated readmissions.
Theresultsfrom thistria will provideinsightsfor care partners
and medical staff on proactive treatment planswith appropriate
and personalized management plans for these older adults and
for care partners themselves. These findings will be relevant to
both professionals and nonprofessionals concerned with the
quality of lifefor individuals with cognitive problems and their
care partners.
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Abstract

Background: Both pulmonary and mental health are affected foll owing hospitalization for COVID-19 pneumonia. Pulmonary
rehabilitation therapy has demonstrated benefits in improving mental health, but no validated combined programs that include
mental health have been proposed.

Objective: Thisarticle presents the design of atrial that aimed to assess whether the participation in a combined rehabilitation
program that includes home-based respiratory physiotherapy and telephone-based psychological support is associated with a
greater improvement of pulmonary and mental health outcomes 7-12 weeks after COV1D-19 hospitalization discharge compared
with posthospital usual care provided by a public Peruvian hospital.

Methods: WAY RA (the word for air in the Quechua language) was an open-label, unblinded, two-arm randomized controlled
trial. We recruited 108 participants aged 18-75 years who were discharged from the hospital after COVID-19 pneumonia that
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required >6 liters/minute of supplemental oxygen during treatment. Participants were randomly assigned at a 1:1 ratio to receive
the combined rehabilitation program or usual posthospital care provided by apublic Peruvian hospital. Theintervention consisted
of 12 at-home respiratory rehabilitation sessions and 6 telephone-based psychological sessions. The primary outcome was the
6-minute walk distance. Secondary outcomesincluded lung function, mental health status (depression, anxiety, and trauma), and
quality of life. Outcomeswere assessed at baseline (before randomization) and at 7 and 12 weeks after hospital dischargeto assess
the difference between arms.

Results: This study was funded by the Peruvian National Council of Science Technology and Technology Innovation in July
2020. Ethics approval was obtained on September 2, 2020. Recruitment and data collection occurred between October 2020 and
June 2021. Results are expected to be published by the end of 2022.

Conclusions:  WAY RA was the first randomized controlled trial evaluating combined pulmonary-mental health rehabilitation
for hospitalized COVID-19 survivorsin resource-limited settings, potentially providing afoundation for the cost-effective scale-up

of similar multidisciplinary rehabilitation programs.
Trial Registration:
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2022;11(10):€36001) doi:10.2196/36001

Clinical Trials.gov NCT04649736; https://clinicaltrials.gov/ct2/show/NCT04649736
RR1-10.2196/36001

KEYWORDS

COVID-19; pulmonary rehabilitation; psychiatric rehabilitation; mental health; clinical trial

Introduction

The COVID-19 pandemic is resulting in millions of survivors
with long-term complications [1]. Complications are more
frequent in patients who required hospitalization, affecting both
physical and mental health [1]. Systematic reviews show that
24% to 36% and 40% to 58% of patientswith COVID-19 report
dyspnea and fatigue after acute illness, respectively [2,3]. The
frequency of depression and anxiety in COVID-19 survivors
ranges from 12% to 15% and 13% to 22%, respectively [2-5].

Although recommendations for post-COVID-19 rehabilitation
already exist [6-9], the evidenceis scarce from different aspects.
First, most studies have focused on pulmonary rehabilitation
[10-12], but no study has evaluated a rehabilitation program
that integrates a psychological component. The high frequency
of mental illness suggests that patients may benefit from
physiological support. Second, no published clinical trial has
evaluated a home-based rehabilitation program, an approach
that could have advantages over inpatient programs and
comparable efficacy [12]. After hospitalization, COVID-19
patients could have several health limitations that make it
difficult to visit health care facilities for rehabilitation. Third,
most strategiesto address the sequel ae of COVID-19 have been
developed in high-income countries and therefore do not
consider some of the challenges specific to devel oping countries,
such as the availability and quality of professionas and
infrastructure to carry out rehabilitation [13].

Considering that COVID-19 is a disease that results in short-,
medium-, and long-term physical and mental impairment, and

https://www.researchprotocols.org/2022/10/€36001

that limited rehabilitation strategies have been evaluated, this
protocol describesthe design and methodol ogy of arandomized
controlled trial that aimed to evaluate the effects of integrated
home-based respiratory physiotherapy combined with a
telephone-based psychological intervention on pulmonary and
mental health—related outcomesat 7 and 12 weeks after hospital
discharge in patients with COVID-19 pneumonia. The primary
objective of thetrial wasto compare 6-minute walking distances
at 7 and 12 weeks after hospital discharge among participants
in a combined program versus those who received usua
posthospital care provided by a Peruvian public hospital.

Methods

Study Design

WAYRA (the word for air in the Quechua language) was a
randomized, controlled, open-label, two-arm clinical trial that
evaluated the efficacy of a 6-week home-based respiratory
physiotherapy and telephone-based psychological program
compared to usual posthospital care provided by a public
Peruvian hospital, aimed at improving exercise tolerance, lung
function, mental health, and quality of life (QoL) outcomes. A
baseline assessment was conducted at hospital discharge, with
two follow-ups at week 7 and 12 (Figure 1). Due to the nature
of the rehabilitation interventions, blinding of participants and
the researchers was not possible; however, the data scientist
conducting the data analysis was blinded. The trial was
registered at Clinical Trials.gov (NCT04649736).
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Figure 1. Expected study enrollment and timeline diagram. BMWT: 6-minute walk test.
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Study Setting and Population

This study took place in the COVID-19 ward at Hospital
Nacional Cayetano Heredia (HNCH), a public tertiary-care
hospital and a major referral center that serves approximately
3 million people from underserved neighborhoods in the
northern metropolitan area of Lima, the capital of Peru. HNCH
has been one of the main COVID-19 nationa referral centers
throughout the pandemic, with 241 hospitalization beds and 23
intensive care unit beds [14]. During the pandemic, more than
half of Lima's population reported depressive symptoms, with

https://www.researchprotocols.org/2022/10/€36001

RenderX

increased rates of symptoms reported among young peoplewith
low income and without higher education [15].

The study population consisted of confirmed cases of
COVID-19, diagnosed by serologica or molecular tests,
including members of both sexes, between 18 and 75 years of
age, discharged from hospitalization, who received high-flow
oxygen (>6 liters/minute) treatment at any point during
hospitalization. Participantswith prior respiratory pathology or
psychiatric diagnoses were excluded. The complete eligibility
criteriaare provided in Textbox 1.

JMIR Res Protoc 2022 | vol. 11 | iss. 10 |e36001 | p.40
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

Textbox 1. Inclusion and exclusion criteria.
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Inclusion criteria

o Agebetween 18 and 75 years

«  Discharged from hospitalization with a confirmed COVID-19 diagnosis

«  Capable of understanding study procedures

«  Capable of providing informed consent

«  Required oxygen flow >6 liters/minute or through a high-flow device at any time during hospitalization
«  Evaluated by the rehabilitation service at least once during hospitalization

Exclusion criteria

«  Contraindications to the 6-minute walk test

«  Contraindications to spirometry

o Complications during the baseline 6-minute walk test

« Neurologica pathology, neuropathy, limb dysfunction, or other underlying physical disability that makes physical exercise impossible

«  Pregnant or breastfeeding

« Noaccessto theinternet or atelephone line

«  History or existing lung diseases such as asthma, chronic obstructive pulmonary disease, fibrosis, or tuberculosis

«  Moderate or severe heart disease (Grade Il or IV, New York Heart Association)

«  Diagnosed with another severe disease in the last 6 months

«  Severedepression or suicidal ideation

«  Taking any medication for depression and/or anxiety, or another medication prescribed by a psychiatrist before the onset of COVID-19

«  Cognitive impairment or sensory disturbance

Enrollment

A trained nurse made the initial contact and prescreening,
starting with a daily review of the list of hospitalized patients
during the enroliment period, to identify potentially eligible
participants among newly discharged patients or those close to
discharge in the following days. Potential participants were
informed about the study and its procedures and were invited
to participate. Those who accepted received a detailed
explanation of the nature of the study, randomization, study
procedures, their potential risks and benefits, their rights as
participants, and the study timelines. Potential subjects were
explicitly told that participation was not mandatory, that there
was no penalty for refusing to participate, and that their clinical
treatment at the hospital would not be compromised in any way
if they refuse to participate or opt out of the study at any time.
All interested patients received the screening informed consent
form (Multimedia Appendix 1) for their review, and they
provided asignature once all their questions and concernswere
addressed.

After obtaining participant consent and signature, atrained nurse
performed the screening assessments, including review of
digibility criteriacompliance and basdline measurements. These
included cognitive status (assessed using the Montreal Cognitive
Assessment, visual impairment version[MoCA-BLIND] [16]),
sociodemographic and clinical data, baseline respiratory
symptoms (using the St. George's Respiratory Questionnaire
[SGRQ)]), depressive symptoms (using the Nine-ltem Patient

https://www.researchprotocols.org/2022/10/€36001

Health Questionnaire [PHQ-9]), anxiety symptoms (using the
Generalized Anxiety Disorder Assessment [GAD-7]),
posttraumatic stress disorder symptoms (Impact of Event
Scale-Revised [IES-R]), and QoL (using the 36-1tem Short Form
Survey [SF-36] and EuroQuol-5D [EQ-5D]). Subsequently, a
trained physician assessed the participants’ exercise tolerance
with the 6-minute walk test (6BMWT) and pulmonary function
with a spirometry test. Participants were screened for severe
depressive symptoms. ThosewithaGAD-7 score=15or IES-R
score =37 were referred to a psychiatrist for evaluation and
treatment. Participants with aPHQ-9 score =20 and self-reported
suicidal ideation during the psychological evaluation were
immediately referred to mental health services for treatment
and were excluded from the study. Patients who completed the
baseline assessments and met eligibility criteria were enrolled
into the study. The recruitment team communicated with the
study coordinator who performed a baseline data quality
verification, the alocation to one of two arms (control or
intervention), and assigned a participant 1D code.

Randomization

We used ablinded list preuploaded in REDcap [17], which was
created by a data administrator who was not involved in study
recruitment. To achieve balance in the number of participants
assigned to each study arm, the treatment arm was randomized
at a1:1 ratio using permuted blocks of variable size, randomly
varying from 2, 4, and 6 participants. The blocks were
randomized using the Statav16.0 ralloc command (StataCorp).
Finally, al participants were scheduled for follow-up visits as
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described in Table 1. Sample selection and enrollment took days after discharge.
place between the day before hospital discharge and up to 3
Table 1. Data collection schedule.
Time point Study period (week)
Enrollment (-1) Baseline (0) Postallocation Close-out (12)
12345678910 1
Enrollment
Informed consent
Eligibility screen
Allocation O
Interventions
I ntervention arm
Home-based respiratory rehabilitation opoboo
Telephone psychological support gopooooao
Control arm: conventional care oooooboooooo b o
Assessments
Sociodemographic questionnaire O
Primary outcome: 6MWT? distance O u u
Secondary outcomes
Spirometryb 0 o o
Respiratory symptoms (SGRQ") 0 o U
Quality of life (SF-36%, EQ-5D9) O 0 0
Mental health (PHQ-9', GAD-79, IES-R") O o 0O oo 0
Cognitive function (MoCA-BLINDi’visuaI impair- 0 o 0 oo u

ment)

BMWT: 6-minute walk test.

B1ncludes forced expiratory volumein 1 second (FEV 1), forced vital capacity (FVC), and FEV1/FVC ratio.

CSGRQ: Saint George's Respiratory Questionnaire.
dSF-36: 36-Item Short Form Survey.

®EQ-5D: EuroQuol 5D.

fPHQ-9: Nine-Item Patient Health Questionnaire.
9GAD-7: Generalized Anxiety and Depression.
NESR: Impact of Event Scale-Revised.

'MoCA-BLIND: Montresl Cognitive Assessment visual impairment version.

Comparison Groups

I ntervention Arm

The intervention consisted of 12 sessions of home-based
respiratory rehabilitation and 6 sessions of weekly psychological
support delivered through telephone home calls throughout a
period of 6 weeks. Participants began the rehabilitation program
no later than 1 week after hospital discharge.

Respiratory rehabilitation consisted of 12 sessions (1-3 per week
depending on the participant’s avail ability) performed at home
under trained physiotherapist guidance. Each respiratory
rehabilitation session lasted approximately 1 hour. In the first
rehabilitation session, the physiotherapist brought the necessary

https://www.researchprotocols.org/2022/10/€36001

equipment to perform the exercises (1-kilogram abdominal
weight and asmall rubber ball). In each session, the participant
performed the following exercises: respiratory muscle training
by breathing through pursed lips and breathing education
exercises, coughing exercises to produce effective coughs,
diaphragm training by teaching diaphragmatic contractionsin
the supine position with a light weight placed on the anterior
abdominal wall, and stretching exercises whereby the participant
was placed in a supine or lateral position with the knees bent
to correct for lumbar lordosis. In addition, participants
performed arm movements in flexion, horizontal extension,
abduction, and external rotation. Participants were instructed
to perform pursed-lip breathing and effective coughing on the
days they did not receive assisted therapy, with a frequency of
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30 times per day. The day of nonattendance at respiratory
therapy wasrecorded. Given therisk of exposureto COVID-19,
physiotherapists followed a strict biosafety protocol involving
the use of personal protective equipment and a thorough
disinfection process at each visit. In addition, rehabilitation was
ideally performed in awell-ventilated room and the participant
wore a surgical mask during visits as an extra protective
measure.

The psychological support intervention consisted of an
introductory session (Session 0) and 6 1-hour structured sessions
based on emotion-centered problem-solving therapy (EC-PST).
A trained licensed psychologist provided these sessions once a
week by telephone home calls following the guidelines of the
Inter-Agency Standing Committee (IASC) on Mental Health

Table 2. Psychological support objectives.

Soriano-Moreno et al

and Psychosocial Support in Humanitarian and Disaster
Emergencies of the World Health Organization [18]. The
EC-PST is an update of the classic problem-solving therapy
that emphasizes guiding patients to better understand and
manage their emotional reactionsto stressful events asameans
of coping with the negative effects of these stressors [19].
EC-PST reviewsfour components: (1) Planful Problem Solving,
(2) Overcoming Brain Overload, (3) Enhancing Mativation for
Action, and (4) Stop and Slow Down. In addition, we provided
each participant with a printed workbook that included the
themes and topi cs that were devel oped in each session, and the
psychologist recorded the main points of the session using an
adhoc evaluation form. Table 2 summarizes the objectives of
each session.

Session  Content Objectives

Take the participant’s psychological medica history; evaluate stressful events, conse-

quences, and the participant’s perception of what they are experiencing, through the
functional behavioral analysis

Provide information on the types of problem orientation and problem-solving styles;

identify the problem-solving style employed by the patient

Teach the“ Stop and Slow Down” tool to better modul ate emotional reactionsto stressful

stimuli. Strategiesincluded are counting, guided imagery or visualization, deep breathing,
“fake” yawning, conscious meditation, relaxation exercises, deep-muscle exercise or

conscious walking, talking to someone, prayer, and the DAPA? Method for Emotional

0 Introductory session and psychologica history
1 Psychoeducation session
2 Toolbox training 1 “ Stop and Slow Down”
Regulation
3 Toolbox training 2 “ Overcome Brain Overload”

and “Boost Mativation to Act”

4 Toolbox training 3 “Plan the Solution to Your
Problems”

5 Guided practice

6 Prognosis assessment and termination of the

psychological therapy

Teach “Beat Brain Overload” toolsto overcome barriers or obstaclesto effective problem-
solving, particularly when under stress, through three specific strategies: externalization,
visualization, and simplification; orienting people to overcomelow motivation and feelings
of hopel essness through use of the “ Power Motivationto Act” tool through externalization
and visualization

Explain and teach the four effective problem-solving steps: define the problem, generate
solution alternatives, make the decision, and implement and verify the solution

Assist participants in adjusting the problem-solving skills they have acquired; monitor
the application of these principles; help participants meaningfully integrate the various
tools; reinforce the participant’s progress as a means to further increase the sense of self-
efficacy

Prognosis assessment: discuss possible difficulties that the participant may have to help
them plan their actions; evaluate the possibility of using the toolstaught in the possibility
of managing these difficulties. Therapy termination: review the EC-PST b objectives es-

tablished intheinitial sessions; ask the patient for examples of how these objectives have
been met

3DAPA: Dementiaand Physical Activity: stop, walk slowly, think, act.

BEC-PST: emotion-centered problem-solving therapy.

Control Arm

Peru. We collected data about any additional nonstudy therapies
that participants may have received from any internal or external

Participants assigned to the control arm received posthospital
usual care delivered by aPeruvian public hospital consisting of
discharge recommendations and a telephone follow-up for 14
days provided by the same hospital. Although there are no
national guidelines for standardized discharge indications in
Peru, many hospitals recommended patients to perform home
breathing exercises and symptomatic respiratory treatment.
Thereare currently no diagnostic or follow-up plansfor patients
that experience or develop mental illness or a strategy for
respiratory or psychological rehabilitation in most hospitalsin

https://www.researchprotocols.org/2022/10/€36001

health care provider.
M easured Outcomes

Primary Outcome

The primary health outcome was the change in 6-minute walk
distance (6MWD) at 7 and 12 weeks after discharge compared
to baseline. The 6BMWT is a submaximal effort test of
cardiorespiratory functional capacity with correlation to QoL
and independence in activities of daily living [20]. The BMWT
iswidely used for thefollow-up of patients after hospitalization
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because patients can self-regulate the intensity of the activity,
resting as often as desired, leading to minimal risks of adverse
events during the activity [20]. The test was performed in a
20-meter hospital aisle marked according to the
recommendations of the American Thoracic Society [21,22].
Participants who demonstrated instability while standing,
generalized weakness, or those with a decrease in oxygen
saturation below 90% or increased heart rate of >130 beats per
minute while standing did not perform the test. In this case, the
participants were considered to have covered O meters. Each
participant only attempted the test once. The number of meters
walked in the BMWT was calculated by the assessor and
recorded in the data collection form.

Secondary Outcomes

A trained physician measured forced expiratory volume in the
first second (FEV1), forced vital capacity (FVC), and the
FEVLUFVC ratio using a portable spirometer (Easy-On-PC).
These spirometers are frequently used in pulmonary research
because their calibration remains stable over time [23]. We
aimed to obtain at least three acceptable and two reproducible
testsfollowing joint recommendations of the American Thoracic
Society and European Respiratory Societies [24] or until the

Table 3. Outcomes and instruments in the WAY RA study.

Soriano-Moreno et al

participant was no longer ableto tolerate the procedure. Results
were recorded on a secure interface (EasyOnConnect) on a
personal compulter.

For mental health and QoL assessments, participants responded
to questionnaires administered by a trained health worker. We
used PHQ-9, GAD-7, and |ES-R questionnairesto assess mental
health, including depression [25], anxiety [26], and
posttraumatic stress disorder symptoms [27], respectively.
Mental health questionnaires were administered at 2, 4, 7, 8,
and 12 weeks after hospitalization by telephone home calls. We
used the SF-36 v2 [28] and EQ-5D [29] questionnaires to
measure QoL at 7 and 12 weeks after discharge. The
psychometric properties of the SF-36 questionnaire have been
widely studied and consist of 36 items assessing 8 dimensions:
physical functioning, physical role, bodily pain, general health,
vitality, social functioning, emotional role, and mental health
[30]. The details of the measurements for the primary and
secondary outcomes are summarized in Table 3. We used the
SGRQ to assess respiratory symptoms, an instrument
recommended to measure changes in respiratory health
following interventions [31]. We measured respiratory
symptoms at 7 and 12 weeks after hospital discharge (Table 1).

Outcome Instruments

Pulmonary function

6-minute walk test, spirometry [20]

Respiratory symptoms St. George's Respiratory Questionnaire (SGRQ) [31]
Depressive symptoms Patient Health Questionnaire (PHQ-9) [25]
Anxiety symptoms Generdized Anxiety Disorder (GAD-7) [26]

Posttraumatic stress disorder

Quality of life

Impact Event Scale-Revised (IES-R) [27]
36-Item Short-Form Health Survey [28], EuroQol-5D (EQ-5D) [29]

Statistical Analyses

We will perform an intention-to-treat analysis of primary and
secondary outcomes at 7 and 12 weeks after hospital discharge.
The final analysis will be performed when all 108 participants
completed thetrial. We will comparethe 6MWD (meters), FVC
(liters), FEV1 (liters), and questionnaire scores at 7 and 12
weeks after hospitalization discharge between the intervention
and control arms. In the secondary analyses, we will compare
the proportion of participants with respect to restrictive
spirometry pattern, depression, anxiety, and posttraumatic stress
disorder at 7 and 12 weeks after hospital discharge between the
intervention and control arms. In addition, following the
recommendation by Cocks and Torgerson [32], we will use a
one-sided 80% ClI to determineif thistrial should proceed to a
phaselll trial. Asasensitivity analysis, the association between
the number of therapies received and outcomes will be
examined, adjusting for potential confounders that will be
identified by acausal acyclic diagram. There will be no formal
interim analysis of the data.

Sample Size Calculation

We used STATA Version 16 (StataCorp) to calculate the ideal
sample size. We attempted to enroll 108 participants in total,

https://www.researchprotocols.org/2022/10/€36001

allocating 54 to each treatment arm. We estimate that a sample
size of 86 participants would be sufficient to detect a mean
difference between armsof 55.1 metersinthe BMWT according
to the study by Liu et a [11] considering a 95% CI and 90%
power. Assuming a potential 20% rate of rejection or loss to
follow-up, we aimed to achieve a sample of 108 participants.

Ethics Approval

Ethical approval of the study protocol and informed consent
form was obtained from the Institutional Review Board at
Universidad Peruana Cayetano Heredia (#202852) and HNCH
(#085-2020). Likewise, any changes in the protocol were
reported to the mentioned ethics committees. Written informed
consent was requested from all participants prior to any data
collection. To protect participants confidentiality, al collected
data of clinical assessments were linked to a unique ID code.
Data were registered in paper form and electronically. The
electronic information was stored, backed-up, and secured by
password protection in the RedCap server. Paper forms were
archived in securelocked cabinetsinthe HNCH. All confidential
information, including participants’ contact details or other
sensitive data, was only accessible to authorized staff from the
project. Long-term data management complied with Universidad
Peruana Cayetano Heredia research policy. The Peruvian
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National Health Institute reviewed the protocol and determined
that it was exempt from review by the Ethics Committee due
to the nonpharmacological nature of the intervention.

Benefits and Risk of Participation

Both control- and intervention-arm participants benefited from
the study. These benefitsincluded education and counseling on
respiratory diseaserisk factors, reporting of pulmonary function
test results by a specialist physician, and referral to trained
personnel if necessary.

Potential risks of respiratory rehabilitation were oxygen
desaturation, pal pitations, sweating, arrhythmias, chest tightness,
shortness of breath, and muscle aches. Potential risks of
psychological support were symptom substitution, dependence
on the physiotherapist, stigmatization, problems in social
relationships or even separation, as well as alcohol or drug
abuse, deliberate self-harm, and suicidal ideation or attempts.
Adverse events of the interventions were collected after
participants provided informed consent and were duly enrolled
in the study. If adverse events were detected, the field staff
immediately notified the study coordinator and the management
protocol was activated.

Results

The trial, which obtained funding in July 2020, was approved
by the Institutional Review Board on September 2, 2020. Data
collection began in October 2020. Enrollment of participants
began in October 2020 and was compl eted in June 2021. Results
of the study are expected to be published by the end of 2022,

Discussion

Summary

WAYRA is the first randomized controlled trial evaluating
integrated pulmonary and mental health rehabilitation for
hospitalized COVID-19 survivorsin alow- and middle-income
country setting. Through this trial, we gained experience in
implementing a remote rehabilitation program in a
resource-limited country and will generate evidence on
pulmonary, mental health, and QoL alterations following
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COVID-19 the first 3 months after hospitalization. We
hypothesize that participation in the combined program will
improve pulmonary, physical, and mental health outcomes. We
hope that our study will provide a reliable basis for further
clinical trialsfocused on comprehensive rehabilitation in patients
hospitalized for severe COVID-19 and other lung diseases.

The burden of long-term complications of COVID-19 will
increase because, although severa countries have achieved
broad vaccination coverage, newly emerging variants may be
resistant to vaccines[33]. The most frequently affected systems
arerespiratory and physical, although psychological symptoms
are also common [3]. Despite this, there are still few published
studies that have proposed strategies for COVID-19 survivors
with long-term complications and far fewer that include mental
health support. There are approximately 200 trials registered
with Clinical Trials.gov evaluating rehabilitation programs for
COVID-19 survivors; most include pulmonary rehabilitation,
whereas only afew have a psychological component [34].

Strengthsand Limitations

The main strength of this study is that the calculated sample
size has the power to detect a clinically significant difference
between the groups. Nevertheless, this study has some
limitations to be considered. First, mental health and QoL
outcomes will be assessed with screening tools. Second, this
trial hasan open-label design duethe nature of theintervention.

Conclusions

In conclusion, the COVID-19 pandemic will result in millions
of people prone to develop respiratory and mental health
sequelae worldwide, and health systems are not prepared to
respond adequately to this situation. Little evidence exists on
rehabilitation strategies, and most of the existing evidence does
not come from low- and middle-income countries that face
additional challenges compared with developed countries. The
clinical trial described in this protocol will generate useful
evidence to develop effective interventions to benefit patients
after COVID-19, and will serve as a basis to help plan future
studies eval uating pulmonary rehabilitation strategies and mental
psychological support.
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|ES-R: Impact Event Scale-Revised

MoCA-BLIND: Montreal Cognitive Assessment, visual impairment version
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SF-36: 36-1tem Short Form health survey
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Abstract

Background: Childreninfoster careare at ahigher risk for relationship problemsthan their counterparts raised by their biological
family because of higher exposure to or prevalence of neglect or maltreatment early in life. Consequently, these children may
also show more challenging behavior in their foster families, which in turn increases the parental stress experience of foster
caregivers. Furthermore, the children may engage in a vicious cycle of risky relationship behaviors and expectations that put
them at a greater risk for revictimization.

Objective: To support foster caregivers in reducing the risk for revictimization, several intervention modules delivered viathe
internet were devel oped using a consumer-based approach (phase 1 of the multiphase optimization strategy). This project (phase
2 of the multiphase optimization strategy) aimed to develop a sustainable intervention by selecting promising intervention
components based on their contribution to the outcome.

Methods: Ina2*factoria trial, atotal of 317 foster caregivers with children aged 8 to 13 years are randomly assigned to 1 of
16 conditions. The primary outcomeistherate of revictimization from baseline to 3 months after intervention. Secondary outcomes
include risk-taking and functional behaviorsin relationships. All caregiverswill receive accessto all the intervention components
after the follow-up assessment. The participants assigned to the condition with all component levels on are expected to show the
best improvement in the primary and secondary outcomes.

Results: Recruitment and data collection for the factorial trial started in March 2022 and is ongoing. As of October 2022, we
recruited 181 families. Although it is difficult to predict the exact study timeline owing to COVID-19 pandemic—related delays,
results are expected in February 2024.

Conclusions. Thereis aneed for easily accessible information related to raising children in foster care who have experienced
early life adversities to interrupt the cycle of violence and enhance the developmental pathway of health and emotional stability.
It might be useful, in addition to generally useful parenting information (eg, parental self-care or emotion regul ation management),
to specifically focus on the needs of these caregivers (eg, how to support the child to reduce dysfunctional relationship behaviors
that may have developed because of early adverse experiences).

Trial Registration: Clinical Trials.gov NCT05235659; https://clinicaltrials.gov/ct2/show/NCT05235659
International Registered Report Identifier (IRRID): DERR1-10.2196/38183

(JMIR Res Protoc 2022;11(10):e38183) doi:10.2196/38183
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multiphase optimization strategy; foster children; parenting; revictimization; web-based intervention; online intervention
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Introduction

Background

Exposure to potentially traumatic events and being bullied by
peers or siblingsin childhood constitute forms of victimization
or revictimization, which may be associated with severe
long-term effects on mental health [1-3], including anxiety,
depression, or suicidality [4]. We include the experience of
different forms of maltreatment (emotional, physical, and sexual
abuse; neglect; and intimate partner violence) aswell asbullying
experiences in the definition of revictimization in thistrial.

Given that childhood victimization leads to an increased
vulnerability for subsequent revictimization in adolescence
[5,6], findings highlight a strong need for evidence-based
prevention programs targeting children with a history of
maltreatment or bullying as a high-risk population for
revictimization. Although al types of maltreatment in childhood
werefound to be associated with revictimization [ 7] and mental
health, one study with adolescent girlsin child welfare found
that the emotional type of maltreatment showed the strongest
link to revictimization in across-sectiona study using self-report
of the types of child maltreatment experienced [8]. However,
when using apopul ation sample, sexual maltreatment increased
the risk for revictimization the most [7]. In a recent
meta-analysis, Scoglio et a [9] identified the following risk
factors in most studies on the association between sexual
victimization and revictimization: risky sexual behavior, further
maltreatment experiences in childhood, presence of
posttraumatic  stress disorder (PTSD), and emotional
dysregulation. In contrast, protective factors have rarely been
examined. Only parental caregiving was identified as a
protective factor. Unfortunately, many of the included studies
were cross-sectional, and it is not always clear which key
mechanism is driving the link (eg, why the presence of PTSD
isincreasing risk).

Children in Foster Careasan Exampleof aHigh-Risk
Group for Revictimization

Children are often placed in foster care because of early adverse
experiences in their family of origin, including maltreatment,
with the majority experiencing neglect and emotional
maltreatment, followed by physical and sexual abuse[10]. These
children usually show comprehensive problemsin relationships,
including foster parent—child relationship, relationship with
siblings [11], and peer relationships [12]. Furthermore, many
children in foster care are affected by PTSD or attachment
disorders[13] and show externalizing problem behaviors, which
increase parental distress in (foster) parents [14]. The
consequences of maltreatment (eg, PTSD-related symptoms
and cognitions, such as negative self-appraisal; maladaptive
cognitions of othersand the world, eg, concerning thereliability
and trustworthiness of others; and threat of harm) have been
discussed to be causally involvedin therisk for revictimization,
although direct mediating effectswere only established for threat
of harm [15].

https://www.researchprotocols.org/2022/10/e38183
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Interventionsto Support Foster Caregivers

Many parenting programs are designed to equip (foster) parents
with strategies for increasing positive behaviorsin their children
and to support them in appropriately managing externalizing
problem behavior [ 16]. Although parenting programs, in general,
are avery promising approach to changing child behavior (via
changed parenting behavior and reduced parental stress[17]),
it has rarely been investigated whether parents may also help
to lower the risk for revictimization in children with high risk
due to adverse (early) childhood experiences. Warm and
responsive parenting is associated with protective effects on
children’sresilience to victimization [18], indicating that such
parenting programs may be beneficia for coping with
victimization and revictimization experiences. However, it is
unclear whether parents could also be equipped with the
knowledge and skills required to empower children with high
risk for revictimization and thereby lower the risk for
revictimizing experiences. Burke et al [19] outlined that parental
support did not change the occurrence of victimization. Some
authors also pointed out that some intervention components
may be less effective than othersin preventing or reducing child
maltreatment experiences. Gubbelset al [20] concluded intheir
review and meta-analysis that “improving parental personal
skills, improving problem-solving skills, and stimulating
children’s prosocia behavior should not be the main focus of
parental training programs for preventing and reducing child
maltreatment” [20]. However, many of these have been
identified as promising componentsto successfully change child
externalizing behavior [21], suggesting that the 2 different
outcomes may be the result of different pathways of change.
Child externalizing problem behavior could be driven by engines
different from the risk for revictimization. The intervention
model theory of change is key to determining the best
intervention components that are most likely to cause changes
in the preferred outcome domain [22]. Furthermore, there is
some evidence that aso challenges the impact (foster) parents
may have on the devel opmental adaptation of their childrenin
care, and thedynamic and reciprocal processes between children
and parents that build the foundation for many social
learning—based parenting approaches have not been fully
supported in a sample of children in foster care in the
Netherlands [14]. Although the children’s behaviors affected
the distresslevels of thefoster caregivers, thefoster caregivers
stress did not affect the children’s behaviors. Although this
research group discussed a number of potential reasons for the
lack of support for atransactional model (eg, foster parents may
be expressing their distress less than biological parents, they
could potentially give the child away, or children are less
vulnerable to parental distress because they are accustomed to
worse), this study may indicate that foster parent—child
interactions may differ when children were maltreated in the
past or at least the focus of the intervention may need to be
shifted. For example, Burke et al [ 19] suggested teaching parents
to “be more responsive and connected to their children when
they are experiencing difficulties’ [19] instead of equipping
them with parent management skills more generally.

In sum, few evidence-based parenting programs for foster
parents are available, and most of them include a package of
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intervention strategies [20] and require comprehensive training
and parental participation (eg, in-hometraining asin Attachment
and Biobehavioral Catch-up or Keeping Foster Parents Trained
and Supported [23,24]). However, (foster) parent participation
is challenging [25]. Furthermore, the intervention model and
key drivers of change are not specifically tailored to the factors
that put children with maltreatment experiences at a higher risk
for future revictimization [26]. Thereisaclear need to identify
behaviors and pathwaysthat are responsiblefor revictimization
[27] in this population.

This Study

We use the multi phase optimization strategy (MOST) framework
[22] to prepare and optimize an intervention for foster parents.
Theintervention components to be tested in phase 2 of MOST
(this factorial study) were developed based on the phase 1
results. Multimedia Appendix 1 [27-32] provides a brief
summary of the phase 1 results.

We built our conceptual model (Figure 1) and selected the
following domains as targets for the intervention (mediatorsin
the conceptual model):

Heinrichs & Briihl

1. Relationship-to-harm beliefs, which emphasize the degree
to which a child believes that close relationships include
harm

2. The threshold for risk detection, which, if lowered, leads
to a delayed notice and, consequently, delayed response to
danger cuesin relationships

We combine these domains into 1 mediator caled

relationship-related risk.

1 A lack of relationship skills to build up and maintain
positive and safe relationships

2. Difficultiesto detect safety signalsand feeling emotionally
secure in close relationships

We combine these domains into one mediator called
relationship-related safety.

1. The emotional significance of a child's origins and the
child’s current foster family for constructing a coherent
identity. Thisdomain includes the recognition and sensitive
responding of caregivers to the emotional significance of
both families for the child's identity development.

We devel oped promising intervention components and specified
how we expect these to change the risks of revictimization
experiences and their conseguences.

Figure 1. Conceptual model of the EMPOWERY OU intervention for primary caregivers of youth in care.

Component levels Mediators

Relationship-
Component 1: related risk
Watch Out! (detectionand W
{on or off) cognitions) N

Relationship-related
safety (detection
and emotional
security)

Component 2:
You are safe here
(onor off)

Target

Target b

Component 3 N (Supportin)
Who am I and Target Constructing
where do I belong? —[/ identity
(onor off)

Component4
My Coach
(on or off)

Target J

Program adherence 4

Objectives and Hypotheses (for Phase 2 of MOST)

The primary aim of this study isto examine the effects of each
candidate component devel oped based on the conceptual model
and delivered via an internet-based prevention program to the
primary caregivers of preadolescent youth in care on
revictimization in the form of conventional crime, child
maltreatment, peer and sibling victimization, sexual
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Proximal outcomes Primary outcome

Risk-taking
relationship ~

behavior Relationship-

related
victimization or
revictimization

Functional
relationship
behavior

victimization, witnessing and indirect victimization, and
cyberbullying. The ultimate goal is to choose the candidates
that best reduce and prevent revictimization from a set of 4
components with 2 levels each (on/off). The primary and
secondary research objectives are presented in Textbox 1.

We will examine the hypotheses specified in Textbox 2, which
are related to the main effects of the intervention components
(3 content components and 1 adherence component).
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Textbox 1. Primary and secondary research objectives.

Primary research objectives
1.

Secondary research objectives

1. Totest the enduring effects of the selected components on the secondary outcomes at 3-month follow-up

2. To test the mediating effects of theory-driven factors (Multimedia Appendix 2 provides a full list of potential mediators) on the relationship
between the selected components and the secondary outcomes

3. To explore whether there are any interaction effects between components on the primary or secondary outcomes

4.  To conduct exploratory analyses of potential moderators

To examine the efficacy of the selected candidate components on the primary outcome, the risk of revictimization, at follow-up (ie, 3 months
after intervention; approximately 24 weeks after baseline)

To examine the efficacy of the selected candidate components on the secondary outcomes (risk-taking behavior and functional behavior in
relationships with the caregiver, siblings, peers, and others; Multimedia Appendix 2 [33-55] provides a full list of outcomes [Heinrichs, N,
unpublished data, April 2021; Niestroj, S, unpublished data, September 2021; Zemp, M, unpublished data, 2011; Briihl, A, unpublished data,
April 2021; Heinrichs, N, unpublished data, August 2020; Heinrichs, N, unpublished data, March 2021]) at posttest assessment (ie, 1 week after
intervention; approximately 12 weeks after baseline)

Textbox 2. Hypotheses related to the main effects of the intervention components.

Hypotheses to be examined
1.

Component Watch Out! deals with relationship-related risks, and we hypothesize that receiving this component will result in a better detection
of risk signalsin relationships and less risk-taking cognitions. Thiswill lead to less relationship-related risk-taking behavior, which, in turn, will
result in reductions in revictimization experiences and other secondary outcomes.

Component You are safe here deals with relationship-related safety, and we hypothesize that receiving this component will result in a better
detection of relationship-related safety signalsin relationships and more emotional security. Thiswill lead to more functional relationship behavior,
which, in turn, will result in reductionsin revictimization experiences and other secondary outcomes.

Component Who am | and where do | belong? deals with the construction of identity, and we hypothesize that receiving this component will
increase parental support for the child’s effortsin constructing a coherent identity. Thiswill lead to less risk-taking behavior and more functional
relationship behavior, which, in turn, will result in reductions in revictimization experiences and other secondary outcomes.

Component My Coach dealswith professional support, and we hypothesize that professional support from a parent coach who isfacilitating each
component will result in higher program adherence or engagement, which will yield larger intervention effects on the primary and secondary
outcomes than without professional support.

We hypothesize that there will be an interaction effect between the relationship risk and rel ationship safety components. When both components
are present, the effect will be larger compared with when only one of them is present.

We hypothesize that there will be an interaction effect between each component and the professional support component such that with professional

support, the effects of each component will be larger than those without professional support via greater adherence of the caregiver.

We will also answer the following four questions to establish
how well the conceptual model captures the relevant
mechanisms of the intervention (mediation analyses, adapted
from the study by Smith et a [56]): how well will the three
mediators (rel ationship-rel ated risk, relationship-related safety,
and constructing an identity) predict the occurrence of
revictimization, how well does each module content (\atch
Out!, You are safe here, and Who am | and where do | belong?)
and the coach evoke each of the 3 mediators, how much of the
rel ationship between the intervention’s content components and
revictimization is explained by the 3 hypothesized mediators,
and how much variability between the content components and
revictimization will remain unexplained.

Furthermore, thefollowing variableswereidentified as potential
moderators of intervention (component) efficacy based on the
literature review in phase 1:

1. Child executive functioning (ie, an impaired “ability to
shift, inhibit, and focus attention; maintain focusin theface

https://www.researchprotocols.org/2022/10/e38183

of distracting information” [28]): Reduced executive
functioning will lead to smaller intervention effects.

2. Gender of the child [27,57]: We expect worse outcomesin
girlsthan boys.

3. Type of maltreatment [7-9]: Sexual maltreatment
experiences will lower the intervention effect compared
with other types.

4. Contact with the family of origin [58]: We assume that
conflictual contact may reduce intervention effects.

5. Caregiver’'s history of child maltreatment [59]: We expect
caregivers with such a history to benefit less from the
intervention.

Taken together, we use the MOST framework [22] to optimize
a web-based program for foster parents, which comprises 4
intervention components. To optimizethe program, the primary
aim of this study is to examine the efficacy of each component
on the primary and secondary outcomes. This paper outlines
the protocol (version 01) or the factoria trial, following the

JMIR Res Protoc 2022 | vol. 11 | iss. 10 |e38183 | p.52
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

SPIRIT (Standard Protocol Items. Recommendations for
Interventional Trials) guidelinesfor clinical trials (Multimedia
Appendix 3 providesthe SPIRIT checklist).

Methods

Ethics Approval

This study is conducted in accordance with the Declaration of
Helsinki. This study was approved on September 1, 2021, by
the University of Bremen Ethics Committee (no. 2021-09). Any
changes to this protocol will be submitted to the institutional
review board for notification and approval.

Study Design

The EMPOWERY OU project (funded by the German Ministry
of Education and Research, Project code FKZ 01KR1806D)

Table 1. Experimenta intervention conditions (optimization schema).

Heinrichs & Briihl

aims to develop and optimize a web-based parenting program
by using the MOST framework [22]. This study will use a
2x2x2x2 full factorial design by randomly allocating
participants to 1 of 16 experimental conditions (Table 1). To
estimate the main effects of the 4 intervention components and
their interactions, datafrom all the experimental conditionswill
be used. For example, the effect of the component
Relationship-related risk will be estimated by comparing the
mean of the experimental conditions 1 to 8 with the mean of
the conditions 9 to 16 (Table 1). Familiesin the first condition
will not receive any experimental component but will be
delivered the 2 basic intervention modules that every caregiver
receives. Families will be informed that everyone may access
all modules and that the sequence and timing of each module
will be based on a randomization procedure.

Experimental condition  Component 1: Watch

Out!—relationship-related

Component 2: Youaresafe Component 3: Whoam| and Component 4: My
here—relationship-related wheredo | belong?—identity Coach—professiona support

risk safety
1 offd Off Off Off
2 Off Off Off onP
3 Off Off On Off
4 Off Off On On
5 Off On Off Off
6 Off On Off On
7 Off On On Off
8 Off On On On
9 On Off Off Off
10 On Off Off On
11 On Off On Off
12 On Off On On
13 On On Off Off
14 On On Off On
15 On On On Off
16 On On On On

3ot included in the intervention.
BIncluded in the intervention.

Sample Size Calculations

Anticipated effect sizeswere estimated from the reported effect
sizesfor victimization and revictimization interventions, which
also included (1) facilitating risk detection skills; (2) social
skills, such as problem-solving or conflict management; (3)
skillsto build healthy relationships; and (4) the ability to reflect
on own expectations that relationships will include harm
[28,60,61]. We expect small to moderate effect sizes between
Cohen d=0.28 and Cohen d=0.46 for the main effects of specific
intervention components (component 3: 0.46, component 4:
0.28, and component 6: 0.32). Thus, a sample size of 317 was
determined as necessary to detect the smallest anticipated effect

https://www.researchprotocols.org/2022/10/e38183

size of Cohen d=0.28. To detect thisdifference with the analysis
of covariance asthe suggested method for component selection
by the developer of the factorial design (groups=2, df=1,
covariate=1) with 80% power at a=.10 per intervention
component or interaction, a sample size of 317 is required
(calculated with Factorial PowerPlan SAS Macro provided by
Dr Collins [62]). We will use an intention-to-treat approach,
although only one family dropped out during the intervention
period in the pilot study. In contrast, findings from the pilot
study showed that 26% (4/15) of the recruited caregivers that
registered for the website dropped out before the intervention.
Therefore, we consider a dropout rate (before the allocation to
condition) of 26%. Therefore, we aim to recruit a total of 429
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families. Recruitment will be stopped as soon as we reach the
sample size needed for the analysis (N=317).

Procedure

Inclusion and Exclusion Criteria

We will only allow primary caregivers (foster or adoptive) of
youthin care aged 8 to 13 years. Familiesindicating acute child
endangerment during the web-based screening assessment (using
5 self-developed items) will be excluded. We will further
exclude caregivers with an insufficient knowledge of German
language, short-term foster families (“ Bereitschaftspflege”), or
kinship care (* Verwandtenpflege”). Excluded families will be
provided with professional advice and referrals for services if
desired.

Recruitment

Wewill recruit viaanational association for foster and adoptive
parents (Bundesverband der Pflege- und Adoptivfamilien),
regional youth welfare institutions, and self-help organizations
in Germany. Furthermore, we have active social media
campaigns running to support recruitment.

Randomization and Blinding

Families will be randomized to 1 of the 16 experimental
conditions via a database that uses conceded,
computer-generated [63], permuted block randomization, with
stratification by child’s gender and with fixed block sizes of 16
(conditionswere randomized within each block). Randomization
procedures will be completed by another research group within
the EMPOWERY OU consortium that is not associated with the
intervention trial otherwise (Neuropsychology at the University
Hospital Aachen, Germany) to minimize the occurrence of
potential biases (eg, biases that may arise through primary
caregivers or researchers' preferences). Study staff at the

Figure 2. Website of the EMPOWERY OU program for caregivers.

https://www.researchprotocols.org/2022/10/e38183
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University of Bremen will not view the allocation sequence to
minimize researchers prediction biases. The database will not
reveal participants' treatment conditions to the study staff until
after the family’s eligibility is verified (after preintervention
assessment). Familieswill beinformed of their allocation status
after baseline data collection is completed to ensure that
participants are blind to allocation during the initial assessment.
In the case of instances of harm or severe abuse to a child being
reported by a participant, the allocation status of the participant
will be unblinded. All cases of unblinding will be reported to
the Data Safety and Monitoring Board (DSMB).

Informed Consent

Informed consent will be obtained from each participant
(caregiver and child) on the web. Interested study participants
can register on the website and then receive the information
sheet and consent form on theweb. The caregiversareinformed
about the objectives, study procedure, the rightsand obligations
of al those involved, and the procedure and data processing
using the information and consent forms. If the participants
have any questions about the documents or the study, they can
cal the study team at any time. The phone number will be
clearly indicated on the website. Each caregiver is asked to
provide active opt-in consent for their own participation and
the participation of their child in care. Multimedia Appendix 4
provides the informed consent form in German language.

I ntervention

I ntervention Accessibility and Orientation

Caregivers will use a password to access the program (Figure
2). All parentswill be offered to participatein a“welcome call”
with the coach before starting with the first module. During the
phone call, the procedure of the intervention and the adverse
event assessment will be explained.
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Duration to Complete Each Module investigated, with promising mental health benefits for the
participants besides revictimization outcomes[20,21,64,65]. In
addition to the 2 “basic modules,” awebsite areawith literature
recommendations and information texts on child maltreatment,

During the program, parents will have 2 weeks to complete 1
module, with each module taking about 90 minutes to work
through (including “homework” in the form of exercises with

the child). self-injury, and suicidal behavior allows usto offer some level
_ _ of support across all conditions, including the condition with
Duration of the I ntervention Package the lowest component level across al intervention modules.

Caregivers can work through the web-based program for a The 6 intervention modules are described in detail in Textbox
maximum of 10 weeks (conditions with the 3 candidate 3-

componentson resulting in 6 weeksplus4 weeksforthe2basic  The 6 modules are embedded in a common website and
modules). The duration of the intervention is reduced by up to independent of family assessment. The assessment is conducted
4 weeks if caregivers receive the basic modules only a4 professional tool for web-based surveys (refer to the Data
(experimental condition 1; Table 1). Collection for the Primary and Secondary Outcomes section).
Content of Each Module The web-based _intervgntion ?nglud% va_rious ml_JItimedia
features (texts, dlides, videos, fictional audio recordings, and
interactive tasks) to make the program easily accessible and
attractive.

We have 6 intervention modules out of which only 4 will be
put to test because modules 1 and 2 are aready well

Textbox 3. The intervention modules.

M odule My power, your power—facilitating parental self-care and the self-worth of the child

«  Caregivers learn how to recognize their own needs and how to implement resources-enhancing strategies in everyday life. Caregivers are
encouraged and guided on how to facilitate their partnership quality (asanimportant resource for the caregiver and the child) and how to promote
the child’s self-worth.

Module Our feelings—facilitating the emotional regulation of the child and the caregiver

«  The second module provides basic knowledge about emotions and their functions. Caregivers are supported in recognizing and communicating
their emotions as well as the child’s emotions. Parents are encouraged to attend to their child’s emotional needs, reflect on their emotions, and
learn to keep them separate from their own emotional state, or at least recognize the difference and attempt to understand their child’s emotional
reactions (eg, through storytelling and behavior attribution exercises). Emotional regulation strategies for the parent and the child are introduced
and practiced.

M odule Watch Out!—improving relationship-related risk detection and the self-protective behavior of the child

«  Parents gain access to information on how they can support their child in noticing and processing risk signals (eg, combining risk signals).
Exerciseswith the child that provide access to knowledge about children’srights, inhibit risk-taking behavior, and enhance self-protective behavior
areincluded. Examples on how to talk (with the child) about victimization (eg, bullying experiences) are provided, and a brief section on media
literacy completes this module.

Module You are safe here—improving relationship-related safety and facilitating solid relationships with family and peers

«  This module includes knowledge about attachment and emotional security, and parents are supported in enhancing the child’s feeling of safety
in close relationships. Parents are encouraged to reflect on their own biography and that of their children to recognize functional or dysfunctional
cognitions and assumptions about close relationships that may shape the way relationships are perceived or behaved in today.

Module Who am | and where do | belong?—supporting the child in constructing an identity

«  Theaim of thismoduleisto support caregiversin helping their child develop an identity of their choice while providing the freedom to consider
potential contributing influences of the family of origin, foster family, and peers. Caregivers are supported in facilitating a multidimensional,
nonjudgmental picture of the biological parents that may alow the child to identify with their strengths. Parents are provided with practical
assistance on how to reconcile the child's needs for socia belonging and autonomy and how to prevent or reduce potentia loyalty conflicts and
associated distress across family members.

Module My Coach—providing professional support to the caregiver

«  Professiona support is provided to the caregiver in the form of 1 phone call per experimental module and 1 joint call for the basic modules with
a coach. Coaching sessions include feedback on the caregivers' progress in enhancing the elaboration of module content and discussing related
issuesin thefamily. The coach answers questions about program content, homework, and thetransfer of knowledge and activitiesin their everyday
family life. The participants in conditions with coach assistance on receive 50 minutes of additional assistance via phone (per cal) as well as
either an SMS text message or an email with the core message of the module.
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Data Collection for the Primary and Secondary
Outcomes

Each participant will be assessed on theweb using SoSci Survey
[66] 3 times, that is, at preintervention assessment (week 1),
postintervention assessment (week 12), and 3-month follow-up
assessment  (week 24). Families will complete a brief
guestionnaire (5 minutes) on adverse events and child behavior
during the past 2 weeks at the beginning of each module on the
program website to ensure a closely monitored adverse event
assessment.  Multimedia Appendix 5 outlines the
SPIRIT-recommended schedule of enrollment, interventions,
and assessments. Families will receive areimbursement of €30
(US $29.32 in the form of 2 vouchers: €20 (US $19.55) for
caregivers and €10 (US $9.77) for the child) for their study
participation after follow-up assessments.

Data M anagement

To ensure data privacy, research data will be identified using
pseudonyms and will be stored on 2 password-protected servers
only accessible by approved study staff members. Personal data
(ie, username, phone number, and email address) will be stored
separately from research data. Personal dataand the pseudonym
codes will only be matched in a handwritten key code list to
protect the confidentiality of data. Identifiable data (including
the key code list) will be deleted 2 years after the end of the
project. The research data will then be anonymized. The
anonymized data set will be stored for 10 years and shared with
other research teams upon request using a repository that will
be chosen by the consortium (advised by the DSMB).

Data Monitoring

An independent DSMB will provide additional oversight on
data safety, ethical procedures, and best clinical practices. A
thorough data safety concept was devel oped and piloted in phase
1. This safety protocol outlines how adverse events will be
identified, registered, acknowledged, and handled.

M easures

Primary Measures

To investigate the primary efficacy, wewill usearevictimization
score derived from 2 measures: the Juvenile Victimization
Questionnaire [33] and the bullying screener [34]. We will
assess the child and parent reports of each measure while using
the parent report for the primary outcome. The Juvenile
Victimization Questionnaireisawidely and internationally used
self-report measure to assess victimization in children aged 8
to 17 years. It consists of 34 items in the child version and 37
itemsin the parent version spanning 5 domains, namely, crime,
child maltreatment, peer and sibling victimization, sexual
victimization, and witnessing crime, with follow-up questions
that also assess the frequency and perpetrators of the
victimization events. A total of 3 supplemental items on
electronic victimization will be assessed. In our study, the
participants (caregiver and child) will be asked whether the
child was exposed to the respective event and, if yes, whether
it happened during the last 3 months (primary
outcome—assessment period). The participantswill respond with
yes (1) or no (0), leading up to atotal score, with higher scores

https://www.researchprotocols.org/2022/10/e38183
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indicating greater victimization exposure. The bullying screener
[34] is a6-item screening tool that assesses bullying as victim
and offender. After the respective definition of bullying type,
the participants are asked how often these things happened to
the child or how often they have done this to othersin the last
3 months. The participantsthen respond on a4-point scale from
never to alot (at least once a week).

Secondary Outcomes

Secondary outcomes include relationship-related risk-taking
behaviors (questionnaire on risky situations in relationships;
Heinrichs, N, unpublished data, April 2021). The questionnaire
comprises 14 risky situations (eg, “How often has someone
done something to your child even though he or she did not
want that and said ‘no’ ?”). Caregiversand children will be asked
how often the risky situation occurred during the last 3 months
(frequency). Afterward, they will rate how likely it is that the
situation is followed by a positive and negative consequence
(child's risk appraisal) on a scale from 1 (very unlikely) to 5
(very likely). The structure (frequency and appraisal of risky
situations) is based on the Cognitive Appraisal of Risky Events
[67]. In addition, 6 case vignettes for risky situations are
currently being developed to administer at postintervention
assessment. Risky situationsinclude being persuaded by afriend
to swim far out to sea, witnessing bullying behavior in schoal,
or astranger standing very closeto achild at a swimming pool.
To assess functional relationship behavior across relationships
with caregivers, siblings, and others, we will use 3
well-established measures. (1) the subscales communication
and involvement of the Parenting Relationship Questionnaire
[35], (2) the 7 subscales referring to “warmth and closeness”
of the Sibling Relationship Questionnaires[36-38], and (3) the
Relationship Problems Questionnaire [39]. Further details are
provided in Multimedia Appendix 2.

Mediators and Moderators

Caregivers and children will complete a battery of web-based
guestionnaires assessing potential moderators and mediators.
Multimedia Appendix 2 provides the full list of measures.
Mediators comprise arange of measures on relationship-related
risk-taking cognitions, detection of risk and safety signals in
relationships, emotional security, parental discord in front of
the child, attachment, caregiver's support with identity
construction, program adherence, self-appraisal, bel ongingness,
emotional regulation, parental self-care, and child behavior
problems. Child’s gender, contact with the biological family,
type of maltreatment, executive functioning, and parental
childhood traumawill be assessed as moderators.

Statistical Analysis

Analyses

Before the analyses, missing data will be examined and
appropriately handled using multiple imputation or full
information maximum likelihood estimation. To investigate the
effectiveness of each intervention component, the primary
analyses will test the pre—follow-up change in children’'s
revictimization composite scores. The primary analysis will be
conducted in an intention-to-treat sample. We will use the
analysis of covariance with main and interaction effects on the
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primary and secondary end points. The main effects and
interactions are estimated based on aggregates (each reflecting
the presence or absence of a specific component) across the 16
experimental conditions. The main effects will be modeled as
afixed effect with baseline levels of an outcome as a covariate
and an assumed type | error of P<.10 (recommended for
component selection [22]). To examine the hypotheses related
to mediating and moderating effects, we will use regression
analyses. Mediational analyseswill be conducted by analyzing
theindirect effects of each component on the primary outcome
viathe assumed mediators (Figure 1). Moderator analyses will
be modeled in steps with baseline predictors (eg, type of
maltreatment) and then as a second model including interactions
with the main effect by condition.

Decision-making Process

We will use the “al active components criterion” [22] for the
selection of component levels. This means that we plan to
include the component levels of the entire set of components
that are associated with a better outcome, following an a priori
decision-making process: (1) main effect on the primary
outcome at follow-up; (2) if no significant main effect can be
found, wewill consider theinteraction effect; and (3) if no main

Heinrichs & Briihl

or interaction effects are found, we will consider the mediation
models. If we do not find any significant main effect for any of
the 4 factors on revictimization, we will choose the more
cost-effective component levels. Before analysis, the assignment
will be blinded in the data set. After completing the
decision-making process, the assignment will be unblinded.

Results

The EMPOWERYOU project was funded in February 2019.
Phase 1 (conducting focus groups and devel oping and piloting
theintervention) was completed in September 2021. Afterward,
the intervention was adapted based on the results of the pilot
study. We started recruitment and data collection for phase 2
(factorial trial) in March 2022. Data collection is ongoing. As
of October 2022, we recruited 181 families. Although it is
difficult to predict the exact study timeline because of
COVID-19 pandemic—elated delays, preliminary results are
expected in February 2024. Results will be published in
peer-reviewed journals and presented at key conferences for
researchers and stakeholders. Figure 3 shows the flow diagram
of the study.

Figure 3. CONSORT (Consolidated Standards of Reporting Trials) flowchart for EM POWERY OU Subproject 4.
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Discussion

Caregivers in the foster care system take responsibility for
children who are at risk of developing mental health problems
because of their early life adversities. Therefore, it isimportant
to provide support in an easy-to-access manner. For this purpose,
we developed a consumer-informed e-parenting intervention

Heinrichs & Briihl

of caring for these children. Scalability has been an important
factor when devel oping the intervention (e-intervention will be
accessible at any preferred time for caregivers, and costs will
be—ignoring the professional support component—primarily
driven by website hosting and maintenance), and this factorial
trial can make a significant contribution to the optimization of
an intervention package, which, after optimization, needsto be

tested in a traditional randomized controlled trial (phase 3,

that is meant to support foster caregiversin their important role ) i k ‘
evaluation) before being disseminated.
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Abstract

Background: Physical activity levels after bariatric surgery are usually low, despite the significant protective health benefits
of physical activity in this population. Positive psychological well-being is associated with improved adherenceto health behaviors,
but bariatric surgery patients often have negative associations with physical activity that prevent sustained engagement.

Objective: The Gaining Optimism After weight Loss Surgery (GOALS) pilot randomized controlled trial isaimed at testing a
novel intervention to increase physical activity after bariatric surgery, which incorporates positive psychological skill-building
with motivational interviewing and goal-setting.

Methods: The GOALStrial isa2-arm, 24-week pilot randomized controlled trial that aims to enroll 58 adults who report less
than 200 minutes per week of moderate to vigorous physical activity and a desire to become more active 6-12 months after
bariatric surgery. GOAL S istesting the feasihility, acceptability, and preliminary efficacy of a positive psychol ogy—motivational
interviewing telephone intervention targeting to increase physical activity and associated positive affect. I ntervention components
include positive psychol ogy, goal -setting, self-monitoring via provided Fitbits, and motivational interviewing to overcome barriers
and increase motivation. The intervention is compared to a physical activity education control that includes mailings with
psychoeducation around physical activity and provision of a Fithit. The primary outcomes of the pilot trial are feasibility and
acceptability, measured as session completion rates and participant ratings of ease and helpfulness of each session. The main
secondary outcome is change in accel erometer-measured moderate to vigorous physical activity post intervention and at 24-week
follow-up. Additional outcomes include changes in attitudes related to physical activity, psychological well-being, and physical
health measures.

Results: This multiphase project was funded in 2020 and institutional review board approval was obtained for the proposed
trial in 2021. Recruitment for the randomized controlled trial began in July 2022. Upon completion of the pilot trial, we will
examine the feasibility, acceptability, and preliminary efficacy of the intervention.

Conclusions: Although bariatric surgery isthe most effective treatment available for severe obesity, weight regain occurs, often
in the context of low psychological well-being. Many individuals would benefit from learning strategies to increase positive
psychological well-being after bariatric surgery, which could hel p them maintain lifestyle changes. Positive psychology isanovel
approach to improve adherence by increasing positive associations with health behaviorsincluding physical activity. The GOALS
pilot trial will determinewhether thistype of intervention isfeasible and acceptabl e to this popul ation and will provide afoundation
for afuture full-scale randomized controlled efficacy trial.
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Introduction

Bariatric surgery is the most effective treatment available for
severe obesity, often resulting in cost-effective, sustained weight
loss [1-3]. However, approximately 25% of surgical patients
do not achieve long-term weight |oss maintenance [2-4]. Weight
lossisassociated with remission of welght-rel ated comorbidities
(eg, type 2 diabetes, hypertension, and hyperchol esterolemia),
and weight loss maintenance is vital for preserving these
improvements in health [3]. Physical activity is critical for
weight loss maintenance and improved health after bariatric
surgery, particularly given theincreased risk of cardiometabolic
disease in this population [5-7].

After bariatric surgery, experts recommend individualsto engage
in a least 150 minutes per week of moderate to vigorous
physicd activity (MVPA), and even higher levelsmay be needed
to control weight [8-10]. Unfortunately, a large majority of
people who have bariatric surgery do not meet this
recommendation [11-13]. Increasing physical activity, even
without weight change, can improve insulin sensitivity,
cardiorespiratory fitness, blood pressure, and blood lipid levels,
all of which confer alower risk for cardiac and metabolic disease
in the general population [14-17]. Behavioral interventions to
improve physical activity after bariatric surgery show promise,
but the evidence is till limited by a lack of trias that do not
include an in-person exercise program and are well-powered
with long-term follow-up [18-20].

Emotional factors play arole in physical activity engagement
and hedlth outcomes. Psychological distress predicts lower
physical activity levels and less weight loss after bariatric
surgery [21], and theseindividuals are morelikely to experience
depressive symptoms than the general population [22,23].
Conversely, positive psychological constructs such asoptimism
and positive affect are associated with improved health
independent of depression but have not been examined
thoroughly in people who have bariatric surgery [24-26].
Further, positive affect during physical activity has been shown
to predict future physical activity, supporting the“upward spira”
theory of lifestyle change [27,28]. This theory posits that by
experiencing positive affect when performing ahealth behavior,
nonconscious motives increase one's likelihood of repeating
that behavior. Over time, health behaviors become reinforcing
rather than burdensome. However, most people experience a
decrease in positive affect during exercise [29], and sedentary
women with obesity have been found to experience even lower
pleasure during physical activity than those with a BMI in the
normal or overweight category [30]. People undergoing bariatric
surgery may be missing out on this “upward spiral” owing to
emotional barriers to physical activity, such as anxiety about
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getting injured, shame about appearance, and experiences of
weight stigma, as well as physical barriers such as increased
shortness of breath and discomfort [31-33]. This group would
benefit from new skills to increase positive affect during
physical activity aswell increased psychological well-being in
general.

Physical activity interventionsthat include positive psychology
may be particularly effective after bariatric surgery. In addition
to improving overal well-being, positive psychology
interventions could improve physical activity by targeting
positive affect during physical activity engagement [34,35].
Positive psychology may be more effectivein combination with
an adherence-based program such as mativational interviewing,
a technique that focuses on clarifying motivation, addressing
ambivalence, and setting achievable goals [36]. Indeed, a
combined, remotely delivered positive psychology—motivational
interviewing (PP-MI) intervention has shown preliminary
efficacy in improving health behaviors in patients with type 2
diabetes and those with heart disease [37-39]. However, this
intervention does not address the unique barriers that are
common after bariatric surgery (eg, history of negative
experiences with exercise due to injuries or weight stigma,
adapting to a drastically changing body, and managing excess
skin after weight loss) and does not directly address affect during
physical activity.

The Gaining Optimism After weight Loss Surgery (GOALS)
pilot randomized controlled trial (RCT) is testing an adapted
PP-MI intervention promoting physical activity in individuals
who have undergone bariatric surgery in the past 6-12 months.
This paper describes the design and development of the
intervention.

Methods

Overview

The GOALS tria isa2-arm, 24-week pilot RCT that tests the
feasibility, acceptability, and preliminary efficacy of a PP-MI
telephone intervention, in comparison to a control arm, on
physical activity and psychological, behavioral, and physical
health outcomesimmediately post intervention and at 24-week
follow-up. The primary outcome of the trial is feasibility and
acceptability of the intervention as measured by session
completion rates and participant ease and utility ratings. The
secondary outcomes are change at postintervention 10-14 weeks
and 24-week follow-up in MVPA measured using an
accelerometer. Additional outcomes include changes in light
physical activity and steps per day, attitudes related to physical
activity (enjoyment, self-efficacy, perceived barriers, and
exercise identity), psychological well-being (symptoms of
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depression and anxiety, optimism, positive affect, internalized
weight bias, and general self-efficacy), and health measures
(exercise capacity, BMI, bariatric surgery behavioral adherence,
and general health status) post intervention and at 24-week
follow-up.

Ethics Approval

The institutional review board of the Mass General Brigham
initially approved the multiphase study in 2020 (2021P001006).

Study Development

The GOALS intervention and study protocol were devel oped
and refined in accordance with the Obesity-Related Behavioral
Intervention Trials (ORBIT) model [40]. The ORBIT model
focuses specifically on early, pre-efficacy phases of intervention
development and emphasizes a flexible, iterative approach to
moving between phases. The GOALS intervention is based on
a PP-MI intervention that was initially developed for people
with heart disease [37]. To adapt the intervention for the unique
experiences of those who have bariatric surgery, a qualitative
study was performed to understand the emotional experiences
of people with a recent history of bariatric surgery regarding
physical activity (ORBIT phase 1a and 1b; design: define and
refine) [33]. Results from this study informed adaptation from
the original PP-MI intervention to develop the GOALS
intervention. Next, a proof-of-concept trial of the newly
developed intervention was completed in 12 participants with
exit interviews to refine study procedures and intervention
content (ORBIT phase lla; preliminary testing: proof of
concept). Results from this study phase led to further
adjustments in the intervention that is now being tested in the
described pilot RCT (ORBIT phase Ilb; preliminary testing:
pilots). These include content changes to address additional
common barriers to physical activity (eg, history of injuries),
adjusting the positive psychology content to include some
general exercises in addition to those focused on physical
activity, and some small changes to session order and
organization.

Population

The GOALS tria is enrolling adults (age 18+ years) with a
history of bariatric surgery in the prior 6-12 months. They also
must self-report less than 200 minutes per week of MVPA and
adesiretoincrease physical activity. Whilethe physical activity
recommendation is 150 minutes per week of MV PA, we chose
ahigher cutoff owing to a high likelihood of overestimation in
self-reported physical activity [12], along with additional
benefits of higher activity levelsfor weight loss promotion and
maintenance [9,10]. Participants must have telephone access
for study sessions and be able to read and speak English.
Individuals are excluded from the study if they have cognitive
deficitsthat preclude participation or informed consent assessed
using a6-item assessment tool designed to assess suitability for
research participation [41], illness likely to lead to death in the
next 6 months per chart review, inability to be physicaly active
(eg, severearthritis), severe psychopathol ogy that may limit the
ability to participate in the study per chart review, or current
participation in another program targeting physical activity
besides the standard care they receive at their surgery center.

https://www.researchprotocols.org/2022/10/€39856
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Participant Recruitment

Our god is to randomize 58 participants. We identify patients
with surgery datesin the relevant time frame using the hospital
system’'s Research Patient Data Registry, which allows for
searching of electronic medical recordsto extract lists of patients
who meet certain criteria. We send opt-out letters to patients
from this list by mail and through the patient portal. Letters
briefly describe the study and provide contact information if
patients want to declinefurther contact. L etters are followed by
arecruitment phone call 2 weeks later for those who do not opt
out. We aso can advertise for the study using a flyer to be
distributed during postoperative groups and visits within the
bariatric surgery clinic. These recruitment methods have been
used successfully in prior studies [33].

Participant Screening

Interested participants complete a screening phone call that
includes a version of the International Physical Activity
Questionnaire-Short Form modified to include brisk walking
as a form of moderate activity [42], a 6-item cognitive deficit
assessment [41], and questions about interest and ability to
increase physical activity and participation in any other physical
activity program. If eligible, their baseline visit is scheduled at
thistime.

Assessment Visits

Participants attend assessment visits at baseline, end of treatment
(10-14 weeks), and follow-up (24 weeks) at the hospital’s
tranglational clinical research center. Assessment visit timing
is designed to assess both the immediate and sustained
intervention impact. Informed consent is obtained at the baseline
visit. At each assessment, participants provide demographic
and medical information (eg, medical comorbiditiesand weight
history) and complete self-report measures via REDCap.
Physiological measures are obtained by atrained trandational
clinical research center staff member, and 5-mL samples of
blood are drawn. Staff also perform a 6-minute walk test to
assess functional exercise capacity [43]. Participants are asked
to wear an ActiGraph GT3X-BT accelerometer [44] for 7 days
(minimum acceptable use is 4 days with 10 hours of recorded
data) at each assessment. Participants are paid US $100 for
completing each assessment visit.

Randomization Visit

After wearing the accelerometer for 7 days following the
baseline visit, participants return the accelerometer and are
randomized 1:1 with a random number generator to a study
condition (PP-MI or control) after sufficient wear time is
confirmed. Only participants who compl ete accelerometry and
return for this visit are randomized. At this time, study staff
provide the participant a Fitbit to aid with self-monitoring
physical activity and helps them set it up with a study-created
account. If they are randomized to PP-MI, they are given the
study manual and meet with a study interventionist for
approximately 45 minutes for an in-person discussion of the
introduction and first session of the program, including setting
a long-term physical activity goal to reach by the end of the
program. If they are randomized to the control group, they are
provided an educational handout about physical activity.
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I ntervention Components

The GOAL S intervention was adapted and refined on the basis
of results from the formative qualitative study and from
interventionist experience and participant feedback from a
proof-of-concept trial of the intervention [33]. It is delivered
over 10 weeks viaweekly 30-45—-minute phone calls supported
by a written participant manual. A window of 14 weeks for
intervention completion allows for flexibility in the timing of
weekly sessions. Each week includes a topic related to
increasing physical activity and apositive psychology skill that
isfocused on increasing positive emotionsin general and during
physical activity (see Table 1). Participants are assigned pages
in the manual to read and worksheets to complete each week.
The physical activity portion of the call includes a review of
the prior week’s physical activity topic and of their activity
levels from the prior week, including whether they met their
goal based on Fithit data or other methods of self-monitoring,
and noting positive emations experienced during physical

Table 1. Weekly intervention topics.

Feig et a

activity that week. Furthermore, a new topic is assigned to be
completed over the subsequent week and anew physical activity
goal is collaboratively set for the upcoming week on the basis
of their activity level in the prior week. Thisgoal is customized
to each participant’s current activity level and interest, and is
primarily self-determined with input from the interventionist
as needed. The positive psychology portion includes a review
of written assignments from the prior week and associated
positive thoughts and feelings identified, followed by
introduction to the next week’s topic and assignment.
Reviewing, reflecting, and planning for the future sessions
encourage integration of positive psychology skillslearnedinto
daily life by developing a specific plan to build a habit. All
content isdelivered using amotivational interviewing approach.
The specific weekly topicsare described in Table 1. Participants
are also sent psychoeducation about physical activity via mail
or email as in the control condition (see the Control Content
section for details).

Week  Physical activity topic Positive psychology topic
1 _Getti ng started With_i ncreas_i ng aqivity: benefits of ph){si cal activity, Identifying positive fedlings during exercise:? pay attention to and
importance and confidencein making achange, and setting an overall - yyrite down specific positive emotions during and after physical activ-
program goal ity
2 Pros and cons of change/SV ARTbgoaI s: consider pros and cons of Gratitude for positive events: identify 3 good thi ngs that happen this
making abehavior change and of staying the same, setting goalsthat  Week, onerelated to exercise and two broadly, write about them and
are specific, measurable, attainable, relevant, and time-based associated positive thoughts and feelings
3 Barriers and problem-solving: identify barriersto physical activity = Positive reappraisal —general: learn about positive reappraisal asa
and brainstorm ways to overcome them way of seeing the silver lining in anegative situation, useit in response
to a situation this week following guided prompts
4 Strength training and equipment resources: set a strength-training Positive reappraisal for physical activity: consider common negative
goal in addition to general physical activity goal; identify and use experiences with physical activity and how to positively reappraise;
exercise equipment use positive reappraisa for one situation related to physical activity
this week
5 Neighborhood, online, and social resources: brainstorm resources  Using perseverance: review benefits of perseverance, pick physical
for increasing activity and use a new one this week activity-related goal to achieve using perseverance this week
6 Reviewing and reflecting: review progress so far, adjust long-term Reviewing and reflecting: review skills learned so far, make aplan
goalsif needed, and reassess importance and confidence to integrate one into daily life this week to build a habit
7 Reducing sedentary time: assess most sedentary activitiesand make Focusing on meaning during physical activity: identify nonweight
aplan to incorporate standing breaksand small increasesinmovement  reasonsfor physical activity and practice thinking of these motivators
throughout the day when making the decision to be active and during activity this week
8 Managing slips: normalize slips, plan how to avoid long-term decreas-  Remembering past successes: write about atimein the past when you
es after slips were successful with exercise, and about the qualities that were
helpful in succeeding
9 Finding new routes: assess walking environment whiletryinganew Using personal strengths: identify a“signature strength” and use it
local walking route to help promote physical activity this week
10 Planning for the future: review progress, set goalsfor futureincrease Planning for the future: choose 2 positive psychology skillsthat were

or maintenance of physical activity

most helpful, make plan to integrate moving forward

participants are asked to identify positive emotions during exercise every week throughout the intervention.

bSMART: specific, measurable, attainable, relevant, and time-based.

Intervention Delivery and Fidelity

Interventionists are doctoral level psychologists or psychology
doctoral students. All sessions are audio-recorded, and at least
25% of cals are reviewed for fidelity by the principal
investigator using a fidelity scale developed for the trial to

https://www.researchprotocols.org/2022/10/€39856

ensure consistency in intervention delivery. The scale measures
mention of session-specific topics and procedures (eg, review
of the prior week’s physica activity), use of motivational
interviewing techniques, and that other psychological techniques
are not used. Cases are reviewed and discussed in weekly
supervision.
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Control Content

Parti cipants randomized to the control condition receive aFithit
and instructions for its use at their randomization visit. They
are also provided with educational information about physical
activity and its benefits at 4 time points throughout the
intervention period (in person at randomization visit, mailed or
emailed at weeks 3, 6, and 9). The study research assistant calls
control participants at the midpoint of the intervention period
to ensurethey arereceiving educational materials. Theseinclude
publicly available infographics from the Centers for Disease
Control and Prevention and psychoeducation material used in
primary care offices affiliated with this hospital discussing
overcoming barriers to physical activity and giving instruction
for simple strength exercises to be completed at home. Specific
physical activity goalsare not provided for control participants.
Fitbits are provided to al participants to ensure that group
differences are not ssimply due to Fithit use.

Outcome Assessments

The primary outcomes of this study are feasibility and
acceptability. Feasibility of the intervention is measured as the
number of sessions attended by each participant. The
intervention will be considered feasible if at least 7 of the 10
sessions are completed, on average. Intervention acceptability
ismeasured using participant ratings on ease and utility of each
intervention topic on a scale from 0 to 10 (0="not at all
easy/helpful”; 10="very easy/helpful”). The intervention will
be considered acceptable if average ratings are >7 out of 10.

Physical activity is assessed using accelerometers (ActiGraph
GT3X-BT). At least 4 days of at |east 600 minutes of wear time
are required for data to be considered valid, according to
established recommendations [45,46]. Wewill calculate average
MVPA in terms of minutes per day (1952 counts per minute)
and light physical activity (100-1951 counts per minute) and
the daily step count. Raw data are analyzed using ActiLife
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(version 6.13.14; ActiGraph) in 60-second epochs. The
International Physical Activity Questionnaire-Short Form is
used to assess self-reported physical activity [42]. Self-efficacy
for exercise is measured with the Self-Efficacy for Exercise
Scale [47], exercise identity is measured with the Exercise
Identity Scale [48], exercise enjoyment is measured with the
Physical Activity Enjoyment Scale [49], and barriers to being
active are measured with the Barriersto Being Active Quiz [50].

Psychological outcomesinclude positive affect measured using
the Positive and Negative Affect Scale [51], optimism with the
Life Orientation Test—Revised [52], symptoms of depression
and anxiety with the Hospital Anxiety and Depression Scale
[53], internalized weight bias with the Weight Bias
Internalization Scale-Modified [54], and general self-efficacy
with the General Self-Efficacy Scale [55].

Health-related outcomes include BMI, waist circumference
(broadest hip and midpoint between last rib and iliac crest),
percent body fat assessed with the RJL Systems Quantum 1V
Bioelectrical Impedance Analyzer, exercise capacity assessed
using the 6-minute walk test [43], adherence to the MBS diet
and vitamin regimen assessed with the Bariatric Surgery
Self-Management Questionnaire [56], and general health status
measured with the Short Form-12 [57]. All self-report measures
have been validated in large samples.

Several physiological markers of cardiometabolic health are
also measured at assessment pointsto test procedural feasibility
in preparation for a future fully powered trial. These include
blood pressure measured in mm Hg, blood lipids (low-density
lipoprotein cholesterol, high-density lipoprotein cholesteral,
total cholesterol, and triglycerides), HbA 1c, and high-sensitivity
c-reactive protein. We do not anticipate meaningful changesin
these measures in this pilot trial; hence, we have not included
them as forma outcomes. Table 2 summarizes the timing of
the assessments.
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Table 2. Timing of assessments [56].
Measure Screening  Visit 1 (week 0)  Visit2(week2) 10weekly inter-  Visit 3 (week 14)  Visit 4 (week 28)
vention calls
Primary outcomes
Feasibility N/AR N/A N/A Completionrate  N/A N/A
Acceptability N/A N/A N/A Weekly ratings  N/A N/A
Secondary outcome
Objectivemoderatetovigorous N/A Actigraph given  Actigraph re- N/A Actigraph mailed  Actigraph mailed
physical activity turned 1 week prior 1 week prior
Additional outcomes
Objectivelight physical activity N/A Actigraph given  Actigraph re- N/A Actigraph mailed  Actigraph mailed
turned 1 week prior 1 week prior
Objective steps per day N/A Actigraph given  Actigraph re- N/A Actigraph mailed  Actigraph mailed
turned 1 week prior 1 week prior
Self-reported physical activity  yb X N/A Reported weekly X X
from Fitbits and
self-monitoring
Self-efficacy for exercise N/A X N/A N/A X X
Exercise identity N/A X N/A N/A X X
Physical activity enjoyment N/A X N/A N/A X X
Barriersto being active N/A X N/A N/A X X
Positive affect N/A X N/A N/A X X
Optimism N/A X N/A N/A X X
Depression N/A X N/A N/A X X
Anxiety N/A X N/A N/A X X
Internalized weight bias N/A X N/A N/A X X
MBS diet and vitamin adher- ~ N/A X N/A N/A X X
ence
BMI N/A X N/A N/A X X
Waist circumference N/A X N/A N/A X X
Body fat percentage N/A X N/A N/A X X
Exercise capacity N/A X N/A N/A X X
Genera health status N/A X N/A N/A X X

8N/A: not applicable.
BX : measure assessed at this i mepoint.

Analytical Approach

Power and Sample Size

This feasibility study is not designed to detect significant
between-group differences in physical activity and other
outcomes, rather, its primary aim is to estimate feasibility and
acceptability of theintervention. With 29 subjectsreceiving the
intervention, we will be able to estimate the proportion who
complete the intervention (feasibility) with a Cl width of
approximately +0.2. We will examine the effect sizes of the
intervention outcomes in addition to P values owing to low
power.

https://www.researchprotocols.org/2022/10/€39856

Statistical Analysis Plan

We will calculate the average proportion of sessions completed
to measure feasibility. The study will be considered feasible if
at least 7 of 10 sessions are compl eted on average. Acceptability
will be measured with means and SDs of participants’ ratings
of session ease and utility, compared to our hypothesized target
of =7 out of 10 for each rating. For physical activity and other
psychological, behavioral, and physiol ogical outcomes, we will
model changes in each outcome using a repeated measures
regression model with a fixed effect of treatment condition, a
categorical effect of time, and atime by treatment interaction.
The interaction will estimate the difference in the change with
time comparing the treatment groups. To account for the
repeated measures on each participant, we will use an

JMIR Res Protoc 2022 | vol. 11 | iss. 10 |€39856 | p.68
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

unstructured covariance matrix. In addition to tests of statistical
significance, which will be exploratory, given the sample size,
wewill calculate effect sizesto estimate the magnitude of effect
of the intervention. The effect size will be estimated as the
difference in the mean change with time between the groups
from the interaction term divided by the estimated SD of the
change with time from the unstructured covariance matrix. All
tests will be considered significant based on a 2-tailed a level
of .05.

Results

Funding for this multiphase project was awarded in July 2020.
The first 2 years of the award were developmental. Approval
fromtheinstitutional review board for the proof-of-concept trial
and RCT was attained in May 2021. The proof-of-concept trial
was conducted from July 2021 through June 2022. Recruitment
for the RCT began in July 2022, and study completion is
anticipated by July 2024. The trial is registered at
Clinical Trials.gov [NCT04868032].

Discussion

We hypothesize that the GOALS intervention will be feasible
and acceptable and will improve physical activity and
psychological well-being. After bariatric surgery, patients
typically do not meet physical activity recommendations, and
they receive little guidance and support to help them succeed
[13]. The GOALStria addresses this need by testing a PP-MI
intervention for physical activity, which is specifically
customized to the needs of this population.

While health behavior change interventions are common, the
PP-MI approach is novel in its additional focus on addressing
thelack of positive reinforcement that may be restraining many
from developing and maintaining a consistent physical activity
routine and enhancing positive psychological well-being more
broadly [33]. By incorporating positive psychological skill
development with motivational interviewing, self-monitoring,
and goal-setting for physical activity, we hope to build
participants’ self-efficacy for being active while also teaching
them how to make exercise a more enjoyable experience that
they will want to continue doing. Results from other versions
of PP-MI interventions in other medical populations suggest
that this approach is generally accepted and leads to greater
well-being and MVPA, even compared to active controls
[37-39]. The GOAL Sintervention aimsto further integrate the
positive psychology approach with physical activity engagement
by focusing specifically on the identification and building of
positive affect during physical activity and by addressing
psychological barriersto being active consistently.

Another strength of the GOALS intervention is its remote
delivery. In-person postoperative interventions have struggled
with attendance, with common barriers including living long
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distancesfrom the clinic and lack of time off from work [58-61].
By using a written manual along with weekly phone calls,
participants are able to complete GOAL S assignments flexibly
and can more easily fit in weekly sessions from work or home.
They also learn how to build physical activity into their routines
in a sustainable way by finding resources in their own
environments to facilitate activity rather than attending a
prescribed exercise training program that has an end date.

We choseto focusthe GOAL Sintervention on physical activity
exclusively rather than also including a diet component. This
was in part because patients typically receive more guidance
about the postoperative diet from their surgical center than they
do about physical activity. Further, we decided to focus more
on the direct mental and physical health benefits of physical
activity instead of encouraging exercise as atool to lose more
weight. While dietary changes are more strongly associated
with weight loss than with increasing physical activity [62],
patients can achieve significant health benefits from increasing
physical activity independent of their weight [14-17]. By
focusing on these nonweight motivators, physical activity may
be more likely to improve body image [63]. When considering
that long-term maintenance of physical activity after weight
loss from surgery is complete, building motivators separate
from weight lossis critical.

We chose thetime window of 6-12 months post bariatric surgery
for study enrollment based on careful consideration of severa
factors. By 6 months, most patients have completed standard
postoperative group sessions and other care, so they may have
time and interest in additional support at that time. This also
allows us to target patients who have not been able to
sufficiently increase physical activity on their own, as by 6
months, their physical recovery from surgery should be
complete, as should their adaptation to the new diet. Welimited
the maximum time since surgery to 12 monthsto identify people
who dtill have high motivation to make weight-related
behavioral changes following their surgery.

Strengths of the study include an iteratively developed
intervention incorporating patient preferences and feedback,
remote delivery, randomized design, and objective measurement
of physical activity and biometric outcomes. Study limitations
include a small sample size with insufficient power to detect
significant effects at this pilot stage and single-site delivery,
which may reduce the generalizability of our results.

If the GOALS pilot RCT isfeasible, acceptableto patients, and
leads to improvements in physical activity and psychological
outcomes, the next step will be to test the efficacy of GOALS
on physical activity in afull-scale trial. Ultimately, a program
such as GOALS could beintegrated into clinical postoperative
care as aremotely delivered, longer-term approach to promote
physical activity and psychological well-being after bariatric
surgery.
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Data Availability

The data sets generated during and analyzed in this study will be available from the corresponding author on reasonabl e request
at study completion.
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Abstract

Background: Although there have been recent efforts to improve access to Canadian national parks, many remain not fully
accessible to people with disabilities. Winter conditions, in particular, present challenges that limit their participation in outdoor
activities.

Objective: Thisstudy aimed to develop anovel method to assess park access during winter, which will inform recommendations
for national park standards to meet the needs of all park visitors (regardless of ability) during winter conditions.

Methods: A larger participatory mixed methods research project exploring park access was adapted. A 3-phase approach has
already been proposed to achieve the study objectives. In the first phase, a scoping review of the existing accessibility standards
will be conducted. In the second phase, objective audits of trails and features in 6 parks, 3 in western Canada and 3 in eastern
Canada, will be conducted, as well as mobile interviews with 24 various participants in each region regarding their experiences
of and recommendations for improving the park’s accessibility. In the final phase, a Delphi participatory consensus devel opment
processwill be used, based on the data gathered in thefirst 2 phases, to prioritize recommendations for standards. This paper will
focus on the second phase of the study, specifically on whether the in-person winter mobile interviews (ie, walking and wheeling
interviews) with people who have awide range of disabilitieswhilevisiting 3 parksin 2 provinces were modified. Changes were
made to accommodate the extreme winter weather conditionsin Quebec while using safe and informative data collection methods.
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Results: 1n Quebec, one park, where winter conditions are safer, has been assessed in person (n=4). Web-based interviews were
used to facilitate the assessment of other winter and summer conditionsin two other parks (n=8). Winter and web-based interviews
were completed in April 2022. Dataare currently being collected and analyzed, and resultswill be completed by December 2022.

Conclusions: We expect that adapting the protocol to gather further information on winter conditions and access to parks will
provide high-quality and rich data to better inform park access standards. This participatory mixed methods research will inform

the development of park standards that consider the accessibility needs of al people.

International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2022;11(10):€38715) doi:10.2196/38715

DERR1-10.2196/38715

KEYWORDS

parks; accessibility; standards; user-oriented research; winter; disability; access; participatory; national parks; barriers; participation;
Canada; national park; participation; outdoor; activity; standard; interview; safe; virtual; summer; data; mix-method; devel opment

Introduction

Background

The purpose of this study is to inform accessibility standards
in Canadian national parks. Such technical standards do not
exist. The protocol, which was previoudy published [1], reported
a participatory approach that will be used with people with
disabilities in British Columbia (BC) and Quebec, Canada. A
3-phase approach has aready been proposed to achieve the
study objectives. In the first phase, a scoping review of the
existing accessibility standardswill be conducted. In the second
phase, objective audits of trails and features in 6 parks, 3 in
western Canada and 3 in eastern Canada, will be conducted, as
well as mobile interviews with 24 various participants in each
region regarding their experiences of and recommendationsfor
improving the park’s accessibility. In the final phase, a Delphi
participatory consensus devel opment processwill be used, based
on the data gathered in the first 2 phases, to prioritize
recommendations for standards.

This paper describes the modifications made to address specific
challenges related to extreme winter conditions that were
experienced at the beginning of the study and, thus, the second
phase of the study.

Winter conditions can present serious obstacles for individuals
living with a wide range of disabilities (snow and ice made
walking dangerous, tires and casters becoming stuck in the
snow, difficulty ascending inclines or ramps, and cold hands
while using controls or pushing rims, frozen batteries, seat
cushions or backrests, or electronics) [2-6]. Having initiated
our research activities, we have identified some challenges in
carrying out interviews with certain disability groups during
winter weather conditions. For example, in discussions with
walker and cane users, we learned that the distances and unsafe
trail conditions during winter were key barriers to completing
the in-person mobile interviews as originally proposed. Thus,
our data collection will be incomplete if we rely solely on
in-person interviews at the park. We found that even moderate
to easy park conditions can be too challenging for some
participants, in all weather conditions. Asaresult, the distances
participants can travel limits the number of features they are
able to assess and provide feedback on. This is intensified in
cold winter conditionswhere the health risksto participantsand
the reduction in distances they are able to travel will

https://www.researchprotocols.org/2022/10/e38715

significantly reduce the breadth and depth of data we are able
to collect.

Objectives

The overal goals of the main study remain the following: (1)
toidentify park accessibility standardsthat exist internationally,
(2) to identify the accessibility challenges that people with
disabilities face in park environments, and (3) to prioritize and
recommend accessibility standards for national parks.

The specific objective of this paper is to describe the modified
protocol that will be used to inform park standards in summer
and winter conditionsin Quebec. These protocol modifications
will only be made in Quebec, where winter conditions pose
more difficult or dangerous experimental conditions, including
the transportation risks owing to driving to the mountain parks
at thistime of the year.

Advisory committees were created in both provinces (Quebec
and BC), including individualswith avariety of disabilities (one
in each province) to ensure the consideration of inputs or
concerns of these individuals in the research project through a
participatory research approach. These committees include
individuals with mobility, visual, and hearing disabilities;
intellectual disabilities; autism spectrum disorder; dementiag;
and Alzheimer disease. Quebec’s committee was specifically
solicited to validate the proposed modifications to the protocol
described in this paper.

Methods

Overview

M odifications have been made to the second phase of the project
that involvesin-person mobileinterviews. The proposed mobile
interview protocol was previously published [1]. Interviews
will take place in the park assigned to the participants. The
interviews will be administered by trained researchers. The
mobile interview will take approximately 2 hours along 3
predetermined routes of 500-1300—m length during both summer
and winter.

In Quebec, 2 of 3 parks will be evaluated through web-based
interviewsin winter (n=8 participants). One park, located in an
urban location with nearby amenities, will be evaluated using
the initial in-person mobile interview protocol format
(n=4 participants), as participant safety can be assured.
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Web-based interviews facilitate the collection of feedback on
featuresthat were planned and, beyond this, by including footage
of park elementsthat are not in the parks, which we selected to
be assessed in person. This approach will alow us to collect
data when we otherwise might not be able to because most
mobility-aid users will be unable to get to or use the trailsin
winter.

Web-based interviewswill also be used to explore accessissues
in summer conditions with participants who will take part in
web-based interviewsto allow for comparison. Thiswill ensure
comparable results, help inform national standards more
effectively, retain methodological consistency, and enable us
to gather datafrom people who would not be able to participate
in our original protocol. These adaptations are an example of
the participatory nature of the study where the concerns of
participants were considered to refine the mechanismsfor data
collection.

M obile Ver sus Web-Based I nterviews

In Fall 2021, the weather became very cold with snow
accumulation in Quebec. Four in-person mobileinterviewswere
conducted as originally planned, at which time we observed
that participants provided fewer details when answering
guestions during the in-person winter mobileinterviews because
they felt uncomfortable (eg, too cold). To addressthischallenge,
we attempted to reduce burden on participants by focusing on
guestions about features that were altered owing to weather.

The data collection plan retains the preinterview survey from
the original protocol and adapts the in-person mobileinterview
to take into consideration participant burden [1]. Participants
who take part in the in-person winter mobile interviews will
also complete a summer in-person mobile interview. This
strategy will allow us to collect rich data in both winter and
summer conditions, while ensuring the comfort and safety of
the participants. Table 1 presents a summary of each step.

In addition to the in-person mobile interviews, we will perform
web-based interviews. Videosand pictures of trailsand features
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that are similar to those found in national parks were collected
from parksin the Quebec City region (eg, Parc Jacques Cartier,
Forét Montmorency, and Plaines of Abraham) both in summer
and winter as well as web-based images from national parksto
depict the breadth of potential activitiesavailablein parksacross
seasons and the potential for accessibility barriers. Web-based
summer interviews will be conducted at the same time for
methodological consistency by using the same approach asthe
web-based winter interviews.

The web-based interviews will not be mobile interviews. The
aimisnot to comment on atrail asweview it inits entirety but
rather to show participants various park features in different
contexts to obtain as much feedback as possible on them. The
videos and pictures will elicit impressions and opinions to
complete asemistructured interview. The web-based interviews
will be conducted in the participants home or at the research
center depending on participant preference. Participants will
review videos and pictures of features and trails on a computer
monitor or electronic device. Blind and low-vision individuals
will not take part in web-based interviews; the in-person mobile
interviews allow them to better experience the environment,
which could only be described at great lengths to provide
sufficient detailsto truly inform them. A similar set of questions
as those in the in-person interviews will be used in the
web-based interviews. This will include items from the
Stakeholders  Walkability/Wheelability Audit in Nature
(SWAN-PARKYS) instrument and open-ended questionsto assess
trail and feature accessibility and conditions and explore the
positive and negative impressions of the experience. Participants
will also be asked to provide recommendations for improving
the interview experience.

However, way-finding exercises as described in the origina
protocol, such as estimating distance and slope, pointing to the
origin of the route, and sketching maps of the route, which are
part of the in-person mobile interviews, will not be conducted
during the web-based interviews [1].
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Table 1. Summary of steps of in-person mobile interviews from the original protocol and modifications for web-based interviews.

Step and summary

Status of modification

1. Preinterview survey

Web-based questionnaire (Qualtrics) about sociodemographic characteristics (eg, age and
sex), disability and mobility status (eg, diagnoses and assistive aids used), subjective
wayfinding skills, preferences for park settings and activities, and transport mode to parks

2. Mobileinterviews

Interviewsin the park assigned to the participant [ 7-9] (administered by trained researchers)
along 3 predetermined routes of 500-1300—m length (recorded audio and film)

Map of the intended route of exercise to ask for expectations

Structured questions (presence or absence of features or characteristics): Stakeholders
Walkability/Wheelability Audit in Nature (SWAN-PARKS) tool

Semistructured questions (about their experiences related to way-finding and wayfaring)

3. Postroute interview questions (for each of the 3 routes)

Objective spatial skillstest: orientation and estimation skills. Participantswill be positioned
at a predefined location and asked to point a compassin the direction of the origin of the
route. They will also be asked to estimate the distance and slope to a predefined landmark
in the distance [10,11]

Ratethe route on a 7-point Likert scale: perceived physical demand, mental demand, safety,
enjoyment, and confidence to find their way independently

Recall the route verbally or by drawing the route and all its features onto a route map [12]

Describe the wayfaring and wayfinding experiences overall and provide additional feedback

Unchanged, will be done for web-based interviews
in the same manner as the in-person mobile inter-
views

Unchanged for in-person summer and winter mobile
in-person interviews

In-person summer and winter mobile interviews

Only for in-person summer mobile interviews

In-person summer and winter mobile interviews

Only for in-person summer mobile interviews

In-person summer and winter mobile interviews

Only for in-person summer mobile interviews

In-person summer and winter mobile interviews.

and recommendations

For winter, changes due to seasonality will be noted

Types of Interviews

Participants of the web-based interviewswill complete the data
evaluations for both summer and winter conditions using the
methods described above. As for the in-person mobile
interviews, including those conducted during winter, there are
no changes to the protocol followed in BC (the second site),
and al interviews will be conducted on site. In Quebec, 4
in-person winter mobile interviews will be conducted at Plains
of Abraham (the participants are already recruited), where
conditions can be mitigated more easily. The remaining 8 will
be web-based interviews.

Sample Distribution

The number of peopleto beinterviewed and the distribution of
participants by disability or mobility type will remain
unchanged; that is, a purposive sample of 48 people (24 at each
site) with a broad range of disabilities, who use a variety of
mobility devices, will berecruited. To beincluded, participants
will need to be at least 18 years of age, able to travel
approximately 3 km with rests over a2-3-hour period, and able

https://www.researchprotocols.org/2022/10/e38715

to communicate directly with researchers (verbally) or indirectly
through an assistant or attendant. Participants will be recruited
through partners and participants from previous studies and
selective advertising if necessary.

We intend to recruit 24 participants for summer (3 manua
wheelchair users, 3 power wheelchair users, 3 scooter users, 3
people who use walkers, 3 people who use canes or crutches,
2 people who are D/deaf and hard of hearing, 3 peoplewho are
blind, and 4 people with cognitive impairments) and 12 for
winter interviews at each site.

Participants

Table 2 presents an overview of the participants' distribution
in Quebec. Overall, 24 participants will be recruited in Quebec
(8 for Plains of Abraham—4 of whom will participate in both
the in-person summer and the winter mobile interviews and 4
will participate in only the summer interviews,; 4 in-person
summer mobile interviews each for Jacques-Cartier National
Park and Forét Montmorency; and 8 web-based interviews that
include both summer and winter conditions).
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Table 2. Sample distribution (Quebec) according to participants characteristics.

In-person mobile  In-person mobilein-  In-person mobileinter-  In-person mobile interview  Web-based in-
interview at Plains terview at Plainsof  view at Jacques-Cartier  at Forét Montmorency dur-  terview
of Abrahamduring Abraham during National Park during ing summer
summer winter summer
Wheeled mobility lwithascooter,1 1withaPWCand 1 withascooter and1 1withaPWC 1 with ascoot-
with a power 1 withan MWC withaPWC er and 2 with
wheelchair (PWC), MWCs
and 1 withamanu-
al wheelchair
(MWC)
Walkers, canes, or crutches 1 with awalker None None 1with acane 2withwalkers
and 1 with acane and 1 witha
cane
Visual disability 1 1 1 1 None
Hearing disability 1 None None 1 None
Cognitive disability 1 1 1 None 2
Total 8 4 of the 8 4 4 8
Total during summer (n=24) 8 None 4 4 8
Total during winter (n=12) None 4 None None 8
Data Analysis: Descriptive Analysis Results

Transcripts generated from the in-person mobile and web-based
interviews will document what was being said or observed and
by whom. Pertinent quotes will be coded to reflect the feature
or experience being explained (way-finding or wayfaring) by
the participant and any observation made by the researchers[1].

For in-person mobileinterviews, the quotes and their codes will
be digitized in the geographical information system (GIS) at
thelocation that it occurred. Thiswill belinked to the participant
survey responses through their ID as a separate file in the GIS
(delimited file without spatial information) [1].

For the web-based interviews, as for the in-person mobile
interviews, a mixed methods coding process will be used. We
identified alist of codes in accordance with the content of the
web-based interview guides, and we will adjust the codes in
accordance with the emerging data[13]. According to Linneberg
and Korsgaard [14], “Asthe research process devel ops, so does
the type of coding, which also allows the researcher to move
from basic descriptive codes toward answering the research
question posed.” Web-based interviews will not be analyzed
using the spatial transcript method as described in the original
protocol because the activity will not occur in the parks,
therefore, there will be no geospatial contextual information
available.

Ethical Consider ations

The study was approved by Behaviour Research Ethics Boards
at the Centreintégré universitaire de santé et de services sociaLix
delaCapitale-National e (Project #2021-2120) and the Research
EthicsBoard at the University of British Columbia (H20-04036).
Approval wasalso obtained from theregional health authorities
at each site. All study participantswill provideinformed consent.
Evaluation in parks started in August 2021, and web-based
interviews started in March 2022.

https://www.researchprotocols.org/2022/10/e38715

Funding for this study was obtained from Accessibility
Standards Canada. Using the web-based interviews along with
the already proposed in-person mobile interviews allows us to
examine featuresthat participants would not be able to comment
on because of topography or weather conditions. The results
support the development of a spatial transcript and thematic
analysisthat helps decipher patterns of park experiences between
participants across diverse variables such as gender, mobility
device use, way-finding abilities, and season. A grounded
visualization approach will be used to examine the qualitative
and quantitative data derived from the in-person and web-based
methods. This involves an iterative analysis of the results,
including topographical data derived from open data and the
environmental audit such as slope, crossslope, and trail surface
conditionsto gain abetter understanding of the park experience
[15,16]. Thisapproach provides athick, spatially contextualized
description of the interactions and perceptions that people with
disabilities have with the natural environment and providesthe
funding agency with more information for the identification of
accessibility standards in a park context. Data collection,
analysis, and results will be completed by the end of 2022.

Discussion

Principal Findings

The purpose of the original protocol previously published [1]
wasto describe the methodol ogy for informing park accessibility
standards. The modified approach proposed in this paper will
facilitate data collection on park access for people with diverse
disabilities during winter months, aswell astherest of theyear,
while reducing discomfort and risk. Not everyone hasthe ability
or the capacity to use park installations as they are currently
built, regardless of weather conditions. Additionally, cold
temperatures, snow accumulation, and icy roads and trails make
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it difficult to move around parks. As aresult, the area that can
be assessed in the park would be reduced, and thiswould limit
our ability to collect data. This will also allow us to obtain
feedback about features and activities that people with
disabilities have never been able to participate in because of
accessibility issues. This would assist with site planning
(placement of features), which is a significant concern of the
Accessibility Standards Canada's Outdoors Accessibility
Committeethat is currently devel oping standards (which author
MP is a membe).

In addition to allowing usto obtain feedback about more features
in the park, web-based interviews may make recruitment more
successful. Many of the challengesthat limit mobility al so affect
decisions regarding study participation. Conducting interviews
in participants homes or at the laboratory will reduce travel
demands on participants and mitigate the impact of being
outdoorsfor several hours during thein-person mobileinterview.

To our knowledge, thisisthefirst study to leverage aweb-based
interface for collecting data about outdoor environments with
peoplewith disabilities. The potential impacts generated by the
modification of the original protocol include the possibility of
exploring more barriers and access issues in a wider range of
parks and conditions. Most peopl e with disabilities avoid going
out in the winter but would still like to be active [4,17]. They
might not be aware of the potential opportunities that exist.
Using the web-based method allows usto explore these features
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and better inform accessibility standards. Without the web-based
method, this exploration would not be possible.

Limitations

This project targets national parks. It is hoped that the obtained
finding could a so be useful in the design of community parks,
but these kinds of parks were not specifically targeted in this
project. Thelimitations of this approach are amodest reduction
of insights on the real-world experiences of people with
disabilities travelling along winter trails and limited feedback
about wayfinding requirements. However, these changes are
proposed to maximize participant safety, while no adapted
equipment is available on site. These limitations are mitigated
by the fact that we will complete these activities in the winter
in 1 park in Quebec and all 3 parksin BC.

Conclusions

People with disahilities’ valuable insights on winter conditions
and parks will inform accessibility standards to be used in
national parks and beyond. Accessibility in winter conditions
can be very difficult to attain and very difficult to assess in
real-life situationsfor certain groups. Thisalso appliesto certain
individualsin summer conditions. By gathering individualswith
disabilities opinions using a variety of methods that allow
individualsto participatein the discussion regarding park access
during all seasonswhile respecting their capacities can provide
a solid basis on which to better plan park design to overcome
obstacles during all seasons.
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Abstract

Background: The overdose epidemic in the United States has continued to worsen despite substantial efforts to mitigate its
harms. The opioid antagonist naloxone has been identified as a key means of reducing the prevalence of fatal overdoses. An
important evidence-based approach to optimizing naloxone's impact isto seed it throughout the community, because bystanders
are often able to reverse overdoses more quickly than first responders and sometimes are the only possible means of overdose
reversal. As part of a multipronged approach to distributing naloxone nationwide, community pharmacies have been identified
as ideal venues for naloxone dispensing, especialy under standing orders. However, dispensing rates remain surprisingly low,
and there is a need to understand how best to engage community pharmacies in naloxone-based harm reduction services.

Objective: The objective of thistrial isto determine whether atailored, pragmatic pharmacy intervention (PharmNet) results
in greater naloxone dispensing relative to baseline (the prior 3 months) compared to a control condition. Thispilot trial isintended
to determine whether it is appropriate to invest the substantial resourcesthat would be required to conduct afull-scale, randomized
controlled study of PharmNet.

Methods: We will conduct a 3-month randomized controlled pilot trial consisting of 2 parallel groups with a 4:3 allocation
ratio. A group of 7 independent pharmacies from rural areas in Indiana will be randomly assigned to either the PharmNet
intervention arm (n=4) or the control arm (n=3). The primary outcomewill be overall naloxone dispensing (both at cost and free),
and secondary outcomes will include the distribution of referral cards and multiple variables at the level of individual staff
members. Dispensing data will be collected for the 3 months prior to the intervention and the 3 months of the intervention, and
all other datawill be collected using a pretest-posttest design. The primary analysiswill be ageneralized linear mixed model with
a Poisson distribution with fixed effects for group, time, and their interaction and a random effect for pharmacy 1D to account
for repeated measures within pharmacies.

Results: This study was approved by the Indiana University institutional review board in 2 phases (August 2, 2021, and April
26, 2022) and was funded by the Indiana University Grand Challenge: Responding to the Addictions Crisis.

Conclusions: If this study produces evidence that the PharmNet intervention results in increased naloxone dispensing relative
to control pharmacies, it will be both appropriate and important to study it in alarge, full-scale randomized controlled trial.

International Registered Report Identifier (IRRID): PRR1-10.2196/42373
(JMIR Res Protoc 2022;11(10):e42373) doi:10.2196/42373
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Introduction

Overdose Deathsin the United States

The prevalence of overdose deaths in the United States has
continued to increase in recent years, eclipsing 100,000 such
deaths (year over year) for the first time in June 2021 [1]. The
majority of such deaths involve opioids, more specificaly, in
the current wave of the overdose epidemic, they involve heroin,
fentanyl, and its analogues—the latter 2 of which are often
introduced as adulterants in other substances (eg, stimulants)
[1,2]. Largely related to such deaths, the United States renewed
a declaration of an opioid public health emergency in April
2022 [3]. Inthe state of Indiana, where the proposed study will
take place, provisional dataindicated 2554 fatal drug overdoses
in 2021, of which more than 78% involved opioids [4].

Naloxone, an opioid antagonist, has become a key component
of the US responseto the crisis[5], asit can reverse the effects
of an overdose and prevent death [6,7]. However, the
effectiveness of naloxone depends on thetimeit isadministered
relativeto the time of the overdose. Deaths from heroin overdose
can occur relatively quickly [8], and even when they do not,
they typically happen within 1 to 3 hoursof overdose[9]. Deaths
from fentanyl overdose may occur even more rapidly [10],
potentially dueto differencesin pharmacol ogy between fentanyl
and other opioids [11,12]. Unfortunately, individuals who
witness an overdose may be hesitant to contact first responders
[13,14], and even when they do, there is till variable lag time
between the call for assistance and the arrival of assistance due
to avariety of factors (eg, distance from the dispatch site to the
overdoselocation). In some casesinvolving fentanyl, death may
occur before first responders arrive [10]. Thus, there is an
ongoing need to better ensure that naloxoneisreadily available
to prevent overdose deaths.

In 2018, the US Surgeon General recommended that all people
in the United States be prepared by having naloxone on hand
to help in case of an overdose [15]. That recommendation
followed, and has been followed by, evidence that overdose
education and layperson and/or bystander administration of
naloxone are safe and effective approaches to reducing the
likelihood of opioid overdose fatality [16-19]. Similar to many
states, Indiana has adopted laws to facilitate community
overdose reduction using naloxone [20], including “good
Samaritan” laws [21]. Although the means by which people
obtain naloxone and other information related to harm reduction
remain diverse, our focus in this proposed study is on
community pharmacies.

Role of Community Pharmaciesin Harm Reduction

Community pharmacies are well positioned to provide harm
reduction servicesto all community members, along with more
targeted services to individuals at risk of overdose. Almost 9
in 10 Americans live within 5 miles of acommunity pharmacy
[22], meaning pharmacists are among the most accessible health
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care professional s[23]. Among some popul ations (eg, Medicare
beneficiaries), it has been shown that pharmacists interact with
patients more often than their primary care physicians [24].

In addition to their accessibility, pharmacies increasingly are
perceived as effective venues for both clinical and nonclinical
harm reduction owing to pharmacists’ expertise in fields such
as medication management and pharmaceutical education
[25,26]. A study of Arizona pharmacists found that even when
uncomfortable with most forms of harm reduction, pharmacists
were generally comfortable with dispensing naloxone [27]. In
Indiana, qualitative data from managing pharmacists found
conceptual support for harm reduction but, simultaneously,
concerns about systemic barriers to implementation, including
alack of time for interventions as well as concerns about role
clarity and patients' expectations of what should happen in a
pharmacy [28]. Similar patterns of support and concern were
raised in a more recent study of key informants (including
pharmacists) in Connecticut, Kentucky, and Wisconsin,
reflecting willingness to discuss naloxone with patients but
barriers related to role clarity as well as the financial cost of
naloxone [29].

Thus, despite comfort and willingnessto support harm reduction
and treatment, as well as faciliatory state laws (eg, standing
orders permitting nal oxone dispensing without a patient-specific
prescription), a recent systematic review found that naloxone
was stocked on average in 62.8% of community pharmacies,
with both thelikelihood of stocking and willingnessto dispense
without a prescription significantly lower in independent
pharmacies than in chain pharmacies [30]. That finding was
echoed by a contemporary analysis of naloxone nasal spray
stocking in 11 US states, which reported asimilar rate (69.5%)
and a significantly lower likelihood of stocking among
independent pharmacies [31].

Our Approach to Harm Reduction I ntervention in
Pharmacy: the Proposed Study

The proposed study will be a pilot randomized controlled
assessment of the effectiveness of PharmNet, a harm reduction
intervention for community pharmacies focused on naloxone
distribution, awareness building, and referral. As described in
the write-up of our single-site pilot study, “the intention was to
study proceduresthat have asminimal an impact as possible on
pharmacy costs and operational functioning while maximally
facilitating harm reduction from opioid overdose—in other
words, to find an optimal intersection point of those concerns”
[32]. In brief, the intervention includes [ 32]:

« Building awareness of naloxone availability at the site
among patients (eg, the use of yard signs and scrolling
messages on television screens);

«  Supporting awareness among pharmacists and pharmacy
technicians about proactively offering naloxone (eg,
customized post-it notes);
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- Facilitating service provision by conducting a priori
negotiations and establishing written agreementswith local
nonprofits to facilitate a pipeline of no-cost naloxone for
the pharmacy;

- Emphasizing bidirectional naloxone provision (eg,
pharmacist- and pharmacy technician—initiated offers in
addition to patient-initiated requests); and

- Facilitating referral by providing a physical, durable, and
curated list of community resources that can be used by
pharmacists, handed to patients, and placed into
pharmaceutical bags.

Our previous single-site pilot study found that during the
intervention, compared to the mean of the 3 months of practice
prior to the intervention, the monthly rate of naloxone sold had
areativeincrease of 34.4% (+3.33 doses/month), and the overall
nal oxone dispensing rate through any mechanism (eg, including
newly added no-cost dispensing) increased 96.48% (+9.33
doses/month) [32].

Although the intervention is conceptually simple, the decisions
made in its development involved highly intentional design.
Changes to the program were rooted in the Consolidated
Framework for Implementation Research because it allows for
considerations to be addressed within complex settings, such
as pharmacies [33]. The PharmNet team conducted numerous
information gathering, feasibility, and methodological studies
in preparation for the single-site pilot to obtain increasingly
specific information and context, including both quantitative
and qualitative work. Much of this work was conducted in
conjunction with academic and community-based pharmacists
and involved data collection from hundreds of managing
pharmacistsin 2 states[27,28,34-42]. The single-site pilot itself
wasinformed by independent community pharmacistsat amore
granular level to maximize likely acceptability and feasibility
[32].

Study Objectives and Hypotheses

Our study will be designed to facilitate an improved
understanding of whether it is reasonable to believe that the
PharmNet intervention causesincreased dispensing of naloxone
by randomizing independent pharmacies that are part of the
same small pharmacy chain to either (1) the PharmNet
intervention or (2) operations as usual (control). It will also
explore multiple secondary outcomes and questions.

« Hypothesis 1. Monthly naloxone dispensing (combined
saesand no-cost distribution) will be significantly increased
in the pharmacies implementing PharmNet compared to
those in the control arm.

«  Other preregistered analyses. This study will observe the
volume of PharmNet referral cards distributed by the
intervention sites. It will aso collect several measuresfrom
staff members (pharmacists and technicians) to provide a
broader understanding of the intervention, such as staff
members comfort with multiple harm reduction practices,
stigmatizing beliefs about people who use drugs, and
perceptions of intervention acceptability.

https://www.researchprotocols.org/2022/10/e42373
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Methods

Ethics Approval

This study will comply with all ethical regulations as outlined
and approved by the Indiana University institutional review
board (IRB; 12339 and 13956). The pharmacy employee data
collection for this study was approved with a designation of
“exempt” from the Indiana University IRB (13956).

Consent to Participate

Pharmacy employees who choose to participate in the
staff-specific components of the study will complete an
electronic consent form prior to providing any data. The
completion of the pretest survey will be compensated by aUS
$5 digital gift card, and the completion of the posttest survey
will be remunerated by a US $10 digital gift card. All other
components of PharmNet have been deemed an organizational
level research project and received anot human subjectsresearch
designation from the Indiana University IRB (12339).
Participating pharmacy sites will each be paid US $1000
following the successful completion of this pilot study based
on estimated cost data provided to author JA by the parent
organization following the single-site pilot study.

Confidentiality

Pharmacy employees responseswill belinked to their provided
email addresses in a survey platform (QualtricsXM) that is
approved by Indiana University for “critical data,” the highest
security designation. Survey responseswill not be shared outside
of the research team, and datawill only be reported and analyzed

in aggregate.

No other identifiable datawill be obtained by the research team
(eg, nal oxone-dispensing datawill be obtained only in aggregate
for the prespecified time periods).

Design

Trial Design

The PharmNet pilot trial will be a cluster randomized tria
consisting of 2 parallel groups and a 4:3 allocation ratio of
intervention to control. Theindependent pharmacy organization
participating in the project consists of 8 pharmacies, of which
1 was the pilot and feasibility test site [32]. The remaining 7
pharmacies will be allocated using a web-based random
sequence generator (conducted by author LAE), such that 4
pharmacies will be selected to implement PharmNet, and 3

pharmacieswill serve as controls (pharmacy practice asnormal).
The workflow for the study is provided in Figure 1.

This study will utilize partial blinding; the research team and
the pharmacy manager (who supervises al 7 pharmacies, see
description in our prior paper [32]) will not be blinded to
assignment because it would not be possible to do so, but
individual pharmacists, pharmacy technicians, and others
working in the control arms will not be aware that their
pharmacies are serving as controls.
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Figure 1. Project flow diagram.
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Analysis and Dissemination of Results

Participants and Procedures

This study will be conducted with an Indiana family-owned
independent pharmacy system consisting of 8 pharmacies. The
organization has been operational for over 120 years and
predominantly operates in rural communities. Its pharmacies
offer avariety of servicesincluding infusions, durable medical
equipment, medication delivery, and cost containment. This
organization reports continually seeking ways to expand its
services to meet community needs.

The pharmacy manager has already agreed in principle that the
organization siteswill participatein thispilot cluster randomized
trial. Data collected at the site level will be obtained from these
entities, which are the only eligible pharmacies (n=7). Within
each pharmacy, all pharmacists and pharmacy technicians will
be asked to complete 2 questionnaires. These individuals will
be asked to provide individual-level consent and will not be
required to compl ete the questionnaires.

Data from individual staff members will be collected prior to
the intervention (a 2-week window before the start date) and

https://www.researchprotocols.org/2022/10/e42373

after the intervention (a 2-week window after the end date).
Staff members who are hired after the intervention begins will
be eligible to take the second survey (posttest) but not the first
(pretest). Aggregated data (ie, counts) on naloxone dispensing
from the pharmacies will be collected retrospectively (the 3
months prior to the intervention initiation) and then monthly
for the 3-month duration of the intervention using the
pharmacies record systems. Data on the distribution of
additional items (no-cost naloxone and referral cards) will be
obtained through staff member counts of products at
predetermined monthly intervals (all items will be nhumbered
to facilitate accuracy).

I ntervention Description

The development of this intervention and the decisions made
during that process, including the recent changes that were
informed by the single-site pilot study, are described in detail
inaprior paper [32]. Therefore, we have prepared a structured
table (see Table 1) outlining the sequential steps in the
intervention and refer readers to our prior paper for additional
detail.
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Table 1. Intervention components.

Intervention stage Steps Other notes

Introduction to study (prior tostudy start 1.  Digital video (.mp4) describing theintervention (~5 minutes Each pharmacy hasaregular, site-specif-
date) in length) is distributed to the pharmacy manager. ic“al hands’ meeting each month. In
Pharmacy manager disseminates the video. the pilot and feasibility study, this meet-
All staff members view the video. ing was identified as the appropriate
4. Lead pharmacists are asked to include the video in the ori-  venue to disseminate intervention infor-
entation package for new pharmacistsand pharmacy techni- mation.
cians and those who may have missed theinitial meeting.

w N

Early implementation (prior to study start 1.
date) pharmacies have viewed the video at the “all hands’ staff
meeting.

2. Dédliver aset of 30 doses of naloxone (presently, individualy
packaged Narcan nasal spray) to each pharmacy in numeri-
cally marked bags imprinted with “Not for Sale.”

3. Deliver aset of 500 consecutively numbered harm reduction
referral slipsto each pharmacy (customized for each phar-
macy location).

Déliver sets of reminder post-it notes to pharmacies.

Deliver therequested number of yard signsto each pharmacy

(based on the number of routes of travel around the pharma-

cy).

6. Ensurethat pharmacy’sin-store television has accessto the
scrolling reminder text.

Confirm with the managing pharmacist that all intervention Digital copiesof al of the visual materi-
alsdescribed here (3, 4, and 5) arefreely
availablein aprior publication [32].

[N

Launch (on the study start date)

Implementation (continuous after start)

1.  Reminder post-its placed in visible areas on the interior of

the dispensing location (eg, staff side rather than patient
side).

2. Harm reduction referral cards placed at each checkout for
€asy access.

3. Yard signs placed outside the building in visible locations
where traffic (vehicle or foot) is common.

4.  Scrolling television banner will be enabled to run continu-
ously through theintervention. “ 76.7% of overdoses happen
at home. Bystanders who witness an overdose can be effec-
tive in reducing overdose mortality. Ask us about how you
can save alife with naloxone today!”

There are 4 primary procedura events that result in offers of
naloxone aswell as provision of harm reduction cards. Three are
initiated on the pharmacy side and were tailored for this project
based on harm reduction management plan recommendationsfor
clinicians from the Centers for Disease Control and Prevention
[43]. Those are:

1. Prescription fill for amedication for opioid use disorder;

2. High-dose opioid prescription (50 morphine milligram equiv-
alents or greater);

3. Request for syringes without a prescription, even if syringes
are not available at the site.

The fourth isinitiated on the patient side:

4. Patient request for naloxone.

The existence of these guidelines is specifically not intended to
preclude offers or dispensing in other situations (eg, pharmacist
discretion).

Digital copies of al materialsfor
this project are provided as attach-
ments to the single-site pilot study
manuscript [32].

All marketing materials will be
standardized, except that the refer-
ral and recovery resource informa-
tion (referral cards) will be specific
to each local community.

Naloxone will be dispensed based
on the patient’s ability to pay, as
determined by the pharmacist or
pharmacy technician.

Referral cards will be provided at
each procedural event regardless of
whether naloxone is dispensed.
Pharmacy staff may either briefly
acknowledgethe card (“ We wanted
to share with you some community
resources that may interest you”)
or not. The cards can be placed in-
side the prescription bag (they are
one-quarter of a standard 8.5 x 11
in page) or handed directly to the
patient.

Ongoing supplies (continuous after start)  The pharmacy manager, as well as the lead pharmacist at each  Based on the single-site pilot, the initial
site, will be instructed to contact the research team aminimum  materials provided at launch are expected
of 3 business days prior to any intervention component (eg, to be sufficient for the project duration.
naloxone, referral cards, and reminder post-its) being exhausted.

The research team will then provide additiona supplies.

Fidelity monitoring (~1 month after start)  Approximately 1 month after the intervention’s launch, we will  Since our orientation to this project is
conduct asingle fidelity site visit to each intervention site. This  pragmatic, we do not plan to engage in
will include inspection for presence of all materials (eg, yard extensive fidelity monitoring, as this
signs, television messaging, and field observations). Any magjor  would not be availablein areal-world
concerns will be addressed with the pharmacy manager. implementation of the program [44].
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An essential component of the PharmNet intervention is that
pharmacies have naloxone on hand that they can dispense at no
cost to patientswho cannot afford it. Such dispensing accounted
for roughly two-thirds of the overall increase in dispensing in
our single-site pilot [32]. However, we had identified that the
independent pharmaciesin this project did not have direct access
to free or reduced cost naloxone and often must order it in
response to prescriptions. Thus, as part of the intervention, the
study team developed memoranda of understanding (MOUS)
with (1) one of the largest nonprofit agencies that providesfree
naloxone to the state of Indiana, (2) a secondary nonprofit asa
“backup,” and (3) the pharmacy organization. These MOUs
were initially designed to serve for the duration of the project
and facilitated the structured transfer of naloxone at the needed
volume to participating pharmacies at no cost. The MOUs did
not reference a specific limit on available doses but indicated
the possibility that the nonprofit may, at times, not have free
nal oxone availabl e to distribute—Ileading to our engagement of
the “backup” organization. Importantly, now that procedures
and agreements are in place, the study team will be able to
“withdraw” from the MOUs at the end of the study and facilitate
similar MOUs directly between the nonprofits and pharmacy
organization to continue the supply of naloxone without an
intermediary. Facilitating this supply of naloxone to the
pharmacy was perceived as critical to the program’s successin
the single-site pilot [32] and may be important to supporting
the sustainability of ongoing programs of this kind.

Sampling Plan: Sample Size Deter mination and Power
Analysis

Asnoted above, wewill conduct this study among 7 independent
community pharmacies, with a 4:3 allocation to intervention
and control arms. With 80% power (a=.05, 2-tailed), thissample
will allow usto detect large effect sizes (Cohen d=2.68). In our
single-site pilot study, we observed a large increase in the
average number of monthly naloxone doses dispensed (from
9.67 dosesy/month prior to the intervention to 19 doses/month
during the intervention). We further do not expect that the
control pharmacies will substantially vary in the number of
nal oxone doses dispensed over time.

We made the decision to conduct this smaller, pilot randomized
controlled trial, because although our single-site pilot study
produced a sizeable effect on naloxone dispensing, we could
not be certain that it was not attributable in part to unmeasured
confounding (eg, externa trends in naloxone dispensing). In
addition, recruiting and providing materials (especialy
naloxone) to a large sample of pharmacies represents a
substantial cost, and so, prior to investing in a more
conservative, fully powered, and pragmatic study, we wanted
to obtain additional data. Thus, we plan to report all P values
exactly rather than by threshold and undertake a nuanced
interpretation of thefindings[45], including avisual inspection
and presentation of the trends in intervention and control
pharmacies, with the purpose of determining whether a large,
randomized study appears to be an appropriate and valuable
investment.

Since the pharmacy manager has agreed in principle to
participation among all 7 individual pharmacies, we do not
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intend to apply any inclusion or exclusion criteria but note that
individual-level datacollection will till be subject to exclusion
viadeclining to participate at the point of informed consent.

Analysis Plan

Primary Outcomes

The number of naloxone doses dispensed will be treated asthe
overall number of doses, which isthe sum of those that are (1)
sold, as tracked by the pharmacy’s record system; and (2)
dispensed free of cost, as tracked by sequentially numbered
doses stored separately in the pharmacy. This value will be
obtained retrospectively for the 3 months prior to the
intervention and then monthly for 3 months (the duration of the
intervention).

Secondary Outcomes

As noted previoudly, this study will collect, describe, and in
some cases analyze secondary outcomes to facilitate the
interpretation of the study findings. These data and analyses
will be treated as exploratory.

Wewill produce acount of thereferral cards distributed by each
intervention pharmacy by manual inspection of the individually
numbered cards provided to each pharmacy. In addition, using
a pretest-posttest methodology, we will collect individua -level
datafrom pharmacy staff members (pharmacists and pharmacy
technicians). Measures collected prior to the intervention will
include the following (see Multimedia Appendix 1 for a copy
of each instrument):

- Sociodemographicinformation (age, gender, race, ethnicity,
and sexual identity);

- Information about current pharmacy practice experience;

- Comfort with multiple harm reduction practices, asusedin
our prior study to explore harm reduction latent classes
[27]; and

« Measures of stigmatizing beliefs about people who use
drugs, which combine components of the 2019 Brief Opioid
Stigma Scale by Yang et al [46] and work by author BEM’s
interdisciplinary group of medication for opioid use disorder
patients and providers, which isin review.

The postintervention survey will include the comfort and stigma
items (above) aswell asadditional setsof items (see Multimedia
Appendices 2-3):

- Intervention acceptability (4 questions adapted from the
Consolidated Framework for Implementation Research
[33]);

« A set of questionstargeted at implementation optimization
validated by Livet et a [47]; and

«  Four evaluative items devel oped by our team to potentially
inform future work (eg, “I1f you could wave a magic wand,
how would you improve the PharmNet intervention?”).

Statistical Analyses

Wewill analyzethe primary outcome using ageneralized linear
mixed model with a Poisson distribution to compare change
over time of the number of naloxone doses dispensed between
study arms. We will include fixed effects for group, time, and
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their interaction and arandom effect for pharmacy D to account
for repeated measures within pharmacy.

We do not anticipate any missingness in the primary outcome
because the data are objective measures and can be accessed
retrospectively if needed. If missing data are present in the
individual-level data (>5%), we will perform multiple
imputation by chained equations to assess the degree to which
missingness affects the results. If missing data meaningfully
affect the findings, we will report the analyses with imputation.
If individual s provide asurvey at onetime point but not another
(eg, apretest without a posttest or vice versa), we will analyze
the data as unmatched in our mixed models.

Data Management and Monitoring

As noted earlier in this paper, individual-level data from
pharmacy staff members will be collected in QualtricsXM,
which is a secure platform. Only the research team will have
access to the raw data in QualtricsXM. Any identifying
information used to match pretest and posttest data will be
removed prior to the distribution of the data set for analysis.
Based on the opinion of aprofessional biostatistician, additional
data may be redacted prior to public data set release in the
specific case that it might allow the identification of an
individual staff member.

Harms

We do not anticipate that any harms would be accrued to
participating pharmacies asaresult of participating in this study.
Based on our single-site pilot study, we strongly suspect that
the burden on staff members will be minimal (since thisis a
pragmatic study, that is by design). However, pharmacies will
always have the option to withdraw from thetrial. In the unlikely
event that such a thing occurs, we will report the data as they
exist and describe the impetus behind the withdrawal in our
final write-up. Similarly, we do not anticipate any risks to
individual pharmacy staff participants related to completing
study questionnaires, which are voluntary. However, we will
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follow al appropriate IRB procedures in the event of aloss of
confidentiality.

Data and Code Availability

All data and analytic code associated with this project will be
made public alongside the article describing the study results.
We will publish an open account of the results regardless of the
direction or nature of the findings.

Results

The not human subjects research designation (12339) was
applied by the Indiana University IRB on August 2, 2021. The
“exempt” declaration (13956) was granted by the same IRB on
April 26, 2022.

Discussion

Next Steps

This study is designed to be a pragmatic, pilot randomized
controlled trial of the PharmNet intervention. We plan to move
forward with preparations for a much larger trial if either 1 of
the following 2 cases are true: (1) Hypothesis 1 is upheld and
thereisevidence of astrong, significant effect of theintervention
compared to control; or (2) Hypothesis 1 is not upheld (eg, the
primary effect is nonsignificant), but the visual and numeric
inspection of differences suggests a reasonable inference that
favorable differences might be observed given afully powered
study.

Limitations

The proposed study is a pragmatic pilot trial, which imposes
some limitations on the types of data and nature of information
that can be collected, as our goal isto demonstrate real-world
effectiveness. In addition, we expect that limitations may be
identified during the course of study completion, and they will
be identified and described in the results-oriented manuscript
to follow the experimental intervention.

This study was funded by the Indiana University Grand Challenge: Responding to the Addictions Crisis.
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Multimedia Appendix 2
PharmNet postintervention survey (existing staff only).
[PDFE File (Adobe PDF File), 175 KB - resprot_v11i10e42373 app2.pdf ]

Multimedia Appendix 3
PharmNet postintervention survey (new hires only).
[PDE File (Adobe PDF File), 197 KB - resprot_v11i10e42373 app3.pdf ]
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Abstract

Background: Low back pain (LBP) isthe leading cause of disability worldwide. Physical exercise, as atreatment, is beneficial
for the improvement of quality of lifein patientswith LBP, and it iswidely accepted.

Objective: We aimed to develop a protocol for a feasibility study that is designed to compare the effectiveness of different
interventions in reducing pain, functional, and psychosocial factors among patients with chronic LBP after 8 weeks of
randomization.

Methods: Thisisastudy protocol for arandomized controlled trial that will consist of individuals with chronic LBP who are
aged between 18 and 65 years. Participants will be alocated, through block randomization, to one of the following groups: the
motor control exercises (MCES), pain education, MCEs+pain education, and usua care groups. The primary outcome will be
pain intensity, and the secondary outcomes will be the pressure pain threshold, which will be measured with adigital algometer;
LBP-related disability; fears and beliefs; the fear of movement; quality of life; mood states; and levels of depression and anxiety.
Thetrial was approved by the ethics committee for research involving human beings of the Federal University of Pelotas (reference
number: 5.717.390) in September 2022, and it will be conducted until August 2023.

Results. The researchers are being trained to apply the questionnaires and carry out the interventions. Patient recruitment will
begin at the end of 2022 and results are expected to be achieved by August 2023.

Conclusions: Our trial will provide preliminary dataregarding the feasibility and safety of MCEs and pain education for patients
with LBP. It will aso provide preliminary outcome data that can be used to identify the most efficient intervention and the level
of health care that should be implemented in public health services.

Trial Registration: Brazilian Registry of Clinical Trials U1111-1221-4106; https.//ensai osclinicos.gov.br/rg/RBR-2xx2r2/
International Registered Report Identifier (IRRID): PRR1-10.2196/31345

(JMIR Res Protoc 2022;11(10):€31345) doi:10.2196/31345
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Introduction

Background

Low back pain (LBP) is the leading cause of disability
worldwide [1], resulting in significant economic burden for
individuals, families, communities, industries, and governments
[2]. LBP is deemed a chronic condition when the duration of
continuous pain in the sacral, lumbar, or lumbosacral region
exceeds 3 months. This may or may not be accompanied by
irradiation to the lower limbs, which is called lumbosciatalgia

(3].

Despite the high prevalence of LBP, many individuals prefer
to modify their tasks at work rather than seek help due to the
fear of losing their job [4]. However, these modifications may
worsen the pain, as they can trigger other symptoms. Studies
have shown that biopsychosocia factors, such as
catastrophization, kinesiophobia, anxiety, depression, stress,
job dissatisfaction, and financial concerns, may be associated
with LBP[5-7].

Chronic pain treatment through physical exercise is beneficial
for theimprovement of patients' quality of life, and it iswidely
accepted. Studies have demonstrated positive results with
strength training, walking, and stretching practices, such aspain
reduction and improvements in depression and sleep quality
[8]. In addition, there is evidence indicating that a
multidisciplinary, biopsychosocial rehabilitation approach is
more effective than an isolated approach for the treatment and
management of chronic LBP[9].

Among the recommended exercise practices, it has been noted
that motor control exercises (MCEs) are widely used for the
reduction of recurrent LBP [10]. These exercises involve the
voluntary contraction of deep muscles, especially thetransverse
abdominis and multifidus muscles, and aim to promote the
activation of trunk stabilizing musclesto reduce symptomsand
improve mobility [11,12]. The prescription and development
of these exercises should be gradual and individualized,
respecting the pain threshold of each patient in order to reduce
the functional disability and catastrophization of the individual
[13].

Despite research advances in LBP treatment, further studies
that compare the effects of different treatment approaches are
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warranted to gain better understanding and devel op intervention
strategies that may be applicable to individuals with chronic
LBP. There is currently no consensus about the effectiveness
of treatments that account for the pain, functionality, and
psychological factors in these individuals. Furthermore, few
studies present their intervention protocolsin detail, making it
difficult to apply their obtained results in clinical practice.
Therefore, we aim to provide detailed intervention protocols
for MCEs and health that are reproducible and serve as a
reference for interested professionals.

Goal of the Study

The primary aim of our study isto analyze the effectiveness of
a program that includes MCEs and pain education. The
secondary aims are (1) to clarify the effects of the program on
pain outcomes, including the subjective intensity of pain and
the pressure pain threshold, and compare the MCEs group
(M-group) and M CEs+pain education group (MP-group) to the
pain education group (P-group) and usual care group (U-group),
the P-group and MP-group to the M-group and U-group, and
all 4 groups; (2) to clarify the effects of MCEs on physiologic
and psychol ogic stress measurements and compare the U-group
to the M-group, the U-group and P-group to the M-group and
MP-group, and all 4 groups; and (3) to clarify the effects of the
pain education intervention on physiologic and psychologic
stress measurements and compare the U-group to the P-group
and U-group and the M-group to the P-group and M P-group.

Methods

Study Design

Our study will be a parallel-group randomized controlled
superiority trial with 4 arms, as shown in Figure 1. The target
sample size is 900 individuals with LBP, who will be
randomized (1:1:1:1 alocation) via computer-generated
randomization. The groups will receive their assigned
intervention according to thefollowing allocations: (1) M-group,
(2) P-group, and (3) MP-group; the U-group will receive the
usual care intervention. Individuals will be instructed to not
perform any form of physical exercise during the intervention
period. We will compare the three types of interventions to
determine their relative superiority to usual care.
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Figure 1. Flowchart of the study design.
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Ethics Approval

The study protocol was registered in the Brazilian Registry of
Clinical Trials (registration code: RBR-2xx2r2; universal trial
number: U1111-1221-4106). This protocol was created
according to the SPIRIT (Standard Protocol Items:
Recommendations for Randomized Trials) 2013 guidelines
checklist [14].

Our research was approved by the ethics committeefor research
involving human beings of the Federal University of Pelotas
(reference number: 5.717.390) in September 2022, and it will
be conducted until August 2023.

Textbox 1. Inclusion and exclusion criteria.

Endpoint 2:
Follow-up 12 weeks

Endpoint 3:
l ollow-up 24 weeks

Recruitment

We will recruit individuals with LBP at outpatient clinics of
basic health units in Pelotas, Brazil, while they wait for an
evaluation. During recruitment, we will determine their study
eligibility based on the inclusion and exclusion criteria in
Textbox 1.

Individuals will be randomly allocated to intervention groups,
having the same probability of being allocated to a group that
will be exposed to the test interventions or the control group.

Inclusion criteria

«  History of low back pain in the last 6 months

o Aged between 18 and 65 years

Exclusion criteria

« Painintensity of =3 (Numeric Pain Rating Scal€) during movement in at least one direction (flexion, extension, or rotation)

«  Previous history of rheumatic disease, lumbar myelopathy, tumors, or central or peripheral neurological disorders

«  History of mgjor trauma, fractures, or surgery in the lumbar region or signs of nerve root compression (major muscle weakness affecting the
lower limbs, reduction or abolition of patellar and calcaneal reflexes, and decreased sensitivity in lower limb dermatomes)

I ntervention Program

The physiotherapists who will participate in the clinical trial
will undergo prior training to standardize the interventions.

Theinterventions will be divided into the following groups:

« Group 1 (MCEs): individualswill perform a strengthening
and stabilization exercise program for core muscles
(stahilizers of the lumbar, pelvic, and abdomina muscles
and the diaphragm muscle) and postural correction.

«  Group 2 (pain education): individualswill receiveapostural
care guide and will be encouraged to remain active,
performing their daily living activities within ther
limitations.

https://www.researchprotocols.org/2022/10/e31345

RenderX

«  Group 3 (MCEs+pain education): individuals will receive
intervention through physical exercisesand pain education.

«  Group4 (usua careintervention): individualswill undergo
the usual treatment through the use of resources and the
application of conventional techniques.

The M CE Program

The purpose of the MCE program is to normalize the difficulty
in the motion domain for each participant. The exercises will
be divided into 3 stages of training. A progressive increase in
thelevel of difficulty will occur asthe patients correctly perform
the exerciseswith ideal movement patterns (Table 1). A detailed
anamnesis and physical examination will be performed to
account for the condition of each individual participant.
Additionally, these will allow us to determine the levels and
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goals for each stage of exercise and the progression time for
each difficulty level.

In the first stage, individuals will start to learn how to perform
isometric contractions of the transverse abdominis and
multifidus muscles in the prone, supine, and quadrupedal
positions. To ensure the correct activation of the transverse
abdominis, it will be emphasized to participants that the lower
part of the anterior abdominal wall (ie, below the level of the
umbilical scar) should be pushed toward the spine to activate
the muscle. Participants will be instructed to progressively
increase the waiting time and number of contractions to up to
10 contraction repetitionsx10 seconds of sustainment. At the
first appointment, patientswill receive awareness-raising advice
for performing the deep muscle contractions and instructions
on how to activate the af orementioned muscles, so that they can
sustain the contractions during the exercises for about 30 to 45
minutes throughout the appointments. The patientswill advance
to the next stage when they show the ability to perform the

Junkes-Cunha et al

exerciseand control pelvic and lumbar movementswith minimal
effort while moving their upper and lower extremities.

In the second stage, the complexity of the exercises will be
increased by progressing to functional exercises that involve
performing trunk and upper limb coordination while maintaining
trunk stability [15]. Patientswill be taught to perform abdominal
cocontraction in different postures and control movements of
the lumbopelvic region with minimal effort while performing
functional activities.

After learning all of the exercisesin stages 1 and 2, participants
will be instructed to perform trunk coordination exercises and
weight loading for the upper limbs (ie, while maintaining the
stability of the trunk) and consider the activities that presented
difficulty or the activities for which they reported pain during
implementation in the initial evaluation.

The last 10 minutes of appointments will be reserved for
returning to baseline through free walking and stretching
exercises.

Table 1. Progression of the exercisesin the different stages of the motor control exercises.

Phase 1 Phase 2

Phase 3

Progression1l «  Proneposition (10 repetitionsx10  «

seconds of sustainment) .

Supine position with aternating hip flexion
Bridge exercise (isometric hip lift; 10 repeti-

Gym ball and dumbbell lifting in
supine positiona

tionsx20 seconds of sustainment)

Progression2 «  Supine position (10 repetitionsx10

seconds of sustainment)

Progression3 .«  Quadrupedal position (10 repeti-

tionsx10 seconds of sustainment)

Quadrupedal position with alternating .
shoulder flexion and hip extension

Squats (20 repetitions) .
Elevation of upper limbsin sitting and
standing positions (20 repetitions)

Gym ball or dumbbell lifting in
sitting and standing positionsa

Hold weight in handswhile simul-
taneously performing activities
(sitting, standing, walking, and

climbing stairs)?

3Progression will be determined according to the patient's functional condition.

Pain Education

The educational program will be based on the protocol described
by Traeger et a [16] and will consist of a biopsychosocial
approach to dealing with fearsand clarifying behavioral beliefs
about pain and movement. Additionally, the program will
explain the influence of emotional symptoms (stress, anxiety,
kinesiophobia, etc) on chronic pain; the influence of lack of
deep and physical activity on LBP, gradual exposureto physical
activity, and daily movements; and the neurophysiology of pain.
The program will include the following three major components:
(1) clarifying any useless beliefs about the nature of LBP, (2)
presenting key concepts of the biology of pain, and (3)
evaluating patients' understanding and discussing recovery.
Participants who are randomized to the pain education
intervention will participate in two 1-hour sessions of pain
education that will be conducted by a physiotherapist. The
physiotherapist will be appropriately trained for the study and
will be contacted weekly for clarifications on doubts and
possible further guidance. Multimedia Appendix 1 shows the
3 steps of the Pain Education Program.

https://www.researchprotocols.org/2022/10/e31345

M CEs and Pain Education

Individualswho are allocated to both interventions will receive
guidance regarding the educational program for 1 hour during
thefirst appointment, before participating in the M CE program
for 8 weeks. The topics that will be covered throughout the
treatment will be reinforced, emphasizing the factors for which
individuals have more difficulty with changing their behavior.

Usual Care I ntervention

Conventional intervention will be based on exercises that are
usually performed in clinical practice. It will involve the active
stretching of the posterior thigh muscles (hamstrings) by using
a resistance band. The therapeutic exercises will include (1)
isometric exercises that activate the muscles of the core region
and stabilizers of theloin-pelvic region and hips (the transverse
abdominis and multifidus muscles, oblique and rectus abdominal
muscles, gluteus minimus, and gluteus maximus); (2) isotonic
exercises for the lower limbs (hip abduction and adduction and
hip flexion and extension); (3) exercisesthat focus on movement
functionality, which will be augmented by breathing and body
perception techniques, body realignment, and muscular and
joint imbalance correction; (4) resistance exercisesthat involve
using an elastic band to strengthen lower limb muscul ature; and
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(5) guidance for performing daily life activities and explaining
the importance of staying active to prevent recurrence or
increases in pain, which will be given spontaneously as an
initiative of the responsible physiotherapist.

The exercise interventions will be conducted with groups of 3
patients, and the program will last for 8 weeks. Patients will
receive care twice per week, totaling 16 visits. The patients
cannot perform any other types of exercises during the study
period. To maintain patients compliance with the program,
researchers will contact them each week to inquire about the
progress of the interventions.

Data Collection

The professionals (physicians, nurses, physiotherapists,
psychologists, and physical education professionals) from the

Figure 2. Study protocol.
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health network of Pelotas City, Rio Grande do Sul, Brazil, will
refer patients to the program after assessing their eligibility.
Patients who show an interest in participating in the program
will be marked for an initial evaluation, during which the
patients will be informed about the research procedures,
evaluations, interventions, and duration. After obtaining all of
the necessary information, patientswho wish to participate must
sign the informed consent form. Only researchers will have
accessto the database. To maintain data confidentiality, patients
will beidentified by numbers.

The study protocol isshown in Figure 2. A baseline survey will
be conducted after the allocation. Participants will receive
guestionnaires, including questions on demographic data and
baseline data for outcomes.

Inclusion
1:1:1:1 randomization
matched age to two groups:
<47 or 2 47 years old

[

1

225 participants ‘ | 225 participants ‘ | 225 participants | | 225 participants
3 3 3 3
Usual care Maotor contral Pain education Mator contral
intervention exercise intervention intervention exercise
&

Pain education
intervention

3 k3

Primary outcome:
subjective intensity of pain

Outcome M easur es and Assessment Points

Evaluations will be carried out before and after 8 weeks of
intervention and the 12- and 24-week follow-ups. Individuals
will be monitored weekly during the study period, and messages
will be sent through WhatsApp (Meta Platforms) to collect
information about pain intensity.

Primary Outcome Measure

The primary outcome measure will be areport of painintensity
on the Numerical Pain Rating Scale [17].

Secondary Outcome Measures
The secondary outcome measures will be as follows:

1. Comparison of disability outcomes
- Scoresmeasured by using the Roland Morris Disability
Questionnaire [18]

2. Comparison of physiologic and psychologic stress
- Scorefor the Fear Avoidance Belief Questionnaire[19]
- Scorefor the Tampa Scale of Kinesiophobia[20]
- Scorefor health-related quality of life from the Short
Form-12 Health Survey Version 2 [21,22]
- Scorefor the Brunel Humor Scale [23]

https://www.researchprotocols.org/2022/10/e31345

» Scores measured by using the Beck Depression
Inventory [24] and Beck Anxiety Inventory [25]

»  Scores measured by using the Pittsburg Sleep Quality
Index [26] for evaluating sleep quality and behavior

Any adverse effectsthat are observed or reported by the patients
will be recorded and considered for the final study outcomes.
Furthermore, patients who experience adverse effects will be
sent to a physician for adequate treatment.

Study Procedures

Sample Size Calculation

Sampling will be probabilistic, and patients will be extracted
from the LBP waiting list. The required sample size was
calculated by assuming a mean difference of 1.5 and an SD of
2.4127]; the study requires asample size of 225 per group, that
is, 900 individualsin total.

Random Allocation and Blinding

After the initial evaluation, the participants will be allocated,
through block randomization, to receive different interventions,
which will be conducted by physiotherapists. Individuals who
fulfill the inclusion criteria will receive clarification about the
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objectives and the procedures that will performed in the
research, and their consent will be requested by asking them to
sign the informed consent form, of which the terms were
approved by the ethics committees of the Federal University of
Pelotas and the Health Department of Pelotas City.

The participantswill then be referred to the physiotherapist who
will be selecting the interventions according to the groups to
which the participants will be alocated. The individuals who
are alocated to the M-group, MP-group, and U-group will
participatein 16 treatment sessions (2 sessions per week, totaling
8 weeks of treatment) with an average duration of 40 minutes.

It will not be possible to blind the physiotherapists who are
responsiblefor theinterventions dueto the type of research that
will be conducted. However, evaluators and patients will be
blinded to the treatment groups. Nonblinding conditions will
only occur in cases of health emergencies.

Statistical Analysis

The data will be analyzed by using SPSS version 20.0 (IBM
Corporation). Descriptive dsatistics (means, SDs, and
frequencies) will be used to present the characteristics of the
participants, and inferential tests will be used to analyze the
differencesamong the groups. Analyseswill be performed based
onintent-to-treat principles. The outcomes (Numeric Pain Rating
Scale, Roland Morris Disability Questionnaire, Fear Avoidance
Belief Questionnaire, Tampa Scale of Kinesiophobia, Short
Form-36 Health Survey, Brunel Humor Scale, Beck Depression
Inventory, Beck Anxiety Inventory, and Pittsburg Sleep Quality
Index scores and the pressure threshold for pain) will be
analyzed by using generalized estimation equationsto compare
the M-group, P-group, MP-group, and U-group at basdline, after
8 weeks, and at the 12- and 24-week follow-ups. The effects of
groups, time, and group interactions with time (groupxtime)
will be analyzed. The Bonferroni post hoc test will be used to
identify the differences among the means of all variables.
Missing datawill be handled viamultiple imputation [28]. The
o established as the level of significance will be P<.05 (95%)
for al hypothesistests. The effect sizeswill be checked by using
the Hedges g test. The magnitudes of effect sizes will be
interpreted astrivial (<0.2), small (0.2-0.6), moderate (0.6-1.2),
large (1.2-2.0), very large (2.0-4.0), and perfect (>4.0) [29]. To
represent the effect of the intervention, the delta (A) of the
analyzed variables (A = x postintervention — x preintervention)
will be calculated.

Results

The trial was presented to the municipa authorities and its
practical applications were discussed in August 2022. The
researchers are being trained to apply the questionnaires and

Authors Contributions
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carry out the interventions. Patient recruitment will begin at the
end of 2022 and results are expected to be achieved by August
2023.

Discussion

Study Overview

Some studies have identified the positive effects of using a
biopsychosocia approach in interventions for patients with
chronic pain [9]. Thereis evidence that motor exercises reduce
L BPthrough the activation of the deep lumbopel vic musculature
[10].

In contrast to other randomized controlled trials, our study will
investigate the effects of the association between motor exercises
and pain education and compare them to the effects of an
exclusively biopsychosocial approach.

The structure of our study reflects a scenario of actua clinical
practice, and it will investigate the effects of the interventions
on pain reduction after 8 weeks of intervention. A follow-up at
3 months after randomization will be performed to obtain
information on pain and other clinical factorsfrom the patients.

The results of our clinical trial study will give us information
on the most efficient intervention strategies that will be
implemented in a public health service within Brazil, which
may be expanded to other physiotherapy centers and serve as
abasis for planning health actions with the greatest impact on
the population of people with LBP.

Future studies could explore the use of complementary
modalities, such as mindful movements, among patients with
chronic pain to identify the promotion of well-being.

Study Implications

The structure of our study reflects a real scenario of actua
clinical practice in apublic health service. Its application may
benefit many patients who have never been treated. The study
proposal also offers a detailed exercise protocol and pain
education approach that can serve as a reference for many
professionals. Further, the identification of more appropriate
intervention strategies for individuals with chronic LBP may
result in changes in professional conduct and more treatment
tools with a greater clinical impact.

Conclusions

Our trial will provide preliminary dataregarding the feasibility
and safety of MCEs and pain education for patients with LBP.
It will also provide preliminary outcome data that can be used
toidentify the most efficient intervention and thelevel of health
care that should be implemented in public health services.
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Abstract

Background: Childrenwith disability facelong wait timesfor rehabilitation services. Beforethe COVID-19 pandemic, telehealth
adoption was low across pediatric rehabilitation. Owing to the COVID-19 pandemic restrictions, pediatric therapists were asked
to rapidly shift to telehealth, often with minimal training. To facilitate the behavior changes necessary for telehealth adoption,
provision of appropriate evidence-based training and support isrequired. However, evidence to support the effective implementation
of such training is lacking. The successful real-world implementation of a training intervention and program of support (TIPS)
targeting pediatric therapists to enhance the adoption of family-centered telerehabilitation (FCT) requires the evaluation of both
implementation and effectiveness.

Objective: This study aimed to evaluate TIPS implementation in different pediatric rehabilitation settings and assess TIPS
effectiveness, asit relates to therapists’ adoption, service wait times, families’ perception of service quality, and costs.

Methods: This4-year, pan-Canadian study involves managers, pediatric occupational therapists, physiotherapists, speech-language
pathologists, and families from 20 sites in 8 provincial jurisdictions. It will use a multimethod, prospective, hybrid type 3
implementati on-effectiveness design. An interrupted time series will assess TIPS implementation. TIPS will comprise a 1-month
training intervention with self-paced learning modules and a webinar, followed by an 11-month support program, including
monthly site meetings and access to a virtual community of practice. Longitudinal mixed modeling will be used to analyze
indicators of therapists’ adoption of and fidelity to FCT collected at 10 time points. To identify barriers and facilitatorsto adoption
andfidelity, qualitative datawill be collected during implementation and analyzed using adeductive-inductive thematic approach.
To evaluate effectiveness, a quasi-experimental pretest-posttest design will use questionnaires to evaluate TIPS effectiveness at
service, therapist, and family levels. Generalized linear mixed effects models will be used in data analysis. Manager, therapist,
and family interviews will be conducted after implementation and analyzed using reflective thematic analysis. Finally, cost data
will be gathered to calculate public system and societal costs.

Results:  Ethics approval has been obtained from 2 jurisdictions (February 2022 and July 2022); approval is pending in the
others. In total, 20 sites have been recruited, and data collection is anticipated to start in September 2022 and is projected to be
completed by September 2024. Data analysis will occur concurrently with data collection, with results disseminated throughout
the study period.

Conclusions: Thisstudy will generate knowledge about the effectiveness of TIPS targeting pediatric therapists to enhance FCT
adoption in pediatric rehabilitation settings, identify facilitators for and barriersto adoption, and document the impact of telehealth
adoption on therapists, services, and families. The study knowledge gained will refine the training intervention, enhance intervention
uptake, and support the integration of tel ehealth as a consistent pediatric rehabilitation service option for families of children with
disabilities.

Trial Registration: Clinical Trials.gov NCT05312827; https://clinicaltrials.gov/ct2/show/NCT05312827

International Registered Report Identifier (IRRID): PRR1-10.2196/40218

(JMIR Res Protoc 2022;11(10):e40218) doi:10.2196/40218

KEYWORDS
telehealth; pediatric rehabilitation; training; therapists; pediatrics; physical therapy; health care; family-centered care

: Telehealth is defined as any asynchronous or real-time clinical
Introduction intervention provided remotely by clinicians (in this case,
Background therapists) to patients or caregivers [14-16]. Telehealth is an

important alternative for familiesliving in underserved or remote
areas[14,17-21]. However, some familiesin well-served urban
locations also prefer the convenience of telehealth over in-person
visits for reasons such as decreased travel time and schedule
flexibility [15,16]. Before the COVID-19 pandemic, asystematic
review of randomized controlled trials of pediatric rehabilitation
delivered viatelehealth supported the efficacy of rehabilitation
provided viatelehealth for diverse populationsand awiderange
of effects, including improved service access, child outcomes

Timely access to family-centered services for children with
disabilities and their families is crucia for supporting their
development and well-being [1-3]. Currently, many children
facelong wait times (ie, up to 2 years) aswell as organizational,
geographic, or cultural barriersto services[4-6]. Lack of service
access can lead to negative developmental, health, and social
consequences for children and their families [7-10]. The
COVID-19 pandemic further exacerbated these issues, as

rehabilitation support for children was significantly reduced
[11], increasing parental mental health burden (eg, stress and
depression) [7-10]. To minimize the negative impacts of these
service disruptions, therapists shifted to telehealth service
delivery [7,9,12,13].

https://www.researchprotocols.org/2022/10/e40218

(eg, behavior), and family satisfaction [22]. Telehealth
interventions have yielded promising results [23,24], and the
acceptability [17,25-28] of telehealth has been previously
established, further supporting itsintegration into comprehensive
family-centered services[17,27,29,30].
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Degpite its established efficacy, the adoption of telehealth is
low across rehabilitation, including in pediatric patients. An
international survey conducted in August 2019 involving 1133
pediatric therapists from 76 countries reported that 3.9% of the
pediatric therapists were using telehealth. However, in a
follow-up survey completed in May 2020 (ie, during the public
health restrictions imposed by the COVID-19 pandemic) with
a subsample, 70.1% of the pediatric therapists had adopted
telehealth. Many reported doing so without prior experience
and lacked confidence, knowledge, and training in effective
intervention strategies [12]. When asked about the support
required to implement telehealth, training was by far the most
frequently cited, and elements of training considered important
included communication skillswith families over the telephone
and internet, safe and effective use of platforms, reliable
assessment tools and processes, and intervention strategies for
children of various ages and health conditions [12]. Although
therapists knowledge, skills, and attitudes toward telehealth
can improve with time and experience [31], training and support
are required for behavioral changes to occur [32-34].
Unfortunately, there is a paucity of evidence on how personal
and contextual factors may influence telehealth training and
support [35]. Targeting therapists knowledge, skills, and
attitudes associated with their intention to adopt telehealth and
their role within family-centered services appears vita to the
effective implementation of telehealth [35-43].

Family-centered telerehabilitation (FCT) isdefined as pediatric
rehabilitation that uses family-centered care practices while
working with families remotely. Family-centered care is
recognized as the best practice approach in pediatric
rehabilitation [44]. Described as a partnership approach,
family-centered care is based on the belief that the child’s
well-being and care needs are best supported within the family
context through effective family-provider collaborations [45].
A central family-centered care tenet is the assumption that the
processes of care delivery are asimportant to child and family
outcomes as the specific characteristics of the clinical
intervention delivered [45]. Family-centered care is
characterized by practices that promote clinical flexibility;
respect and dignity for families' perspectives, knowledge,
strengths, and characteristics; effective information sharing
(general and specific), partnership, and collaboration among
parties to support decision-making; and coordinated and
comprehensive care delivery [30]. Furthermore, family-centered
care occurs in therapeutic environments that optimize the
development of family-provider partnerships [46-49], in which
parents are active participants in collaborative goal-setting

Hurtubise et d

therapy [50,51], planning, implementation, and evaluation
[44,46,52,53] and where activities are integrated within daily
routines and contexts such as home and community [54].

Telehealth offers additional opportunities to enhance
family-centered care practices[30,55] asit provides convenient
and flexible waysto partner with families, respecting individual
family composition, characteristics, and constraints (eg,
geographical, temporal, and financial) [21]. Furthermore, it
allowsreal-time knowledge acquisition and information sharing
about the child within their contexts and supports family
decision-making and parents’ psychosocial well-being such as
decreased anxiety, stress, and depression [21]. Finally, telehealth
has been recognized as an important addition to comprehensive
care coordination and service delivery [56].

Asaresult of the pandemic, considerable momentum exists to
support the uptake of FCT and foster its ongoing sustainable
use within accessible and supportive services for the families
of children with disabilities. Pediatric rehabilitation therapists,
service managers, professional associations, policy makers, and
patients are calling for resistance to returning to normal and
instead are requesting help to sustain telehealth as part of the
FCT continuum of care [28,29,56,57]. For this shift to occur,
therapists require tools, training, and support. The proposed
study aims to evaluate the implementation of a training
intervention and program of support (TIPS) to enhance the
adoption of FCT in pediatric rehabilitation centers across Canada
and to assess its impact on wait times, families' perception of
service quality, and costs.

Intervention

TIPS is an evidence-informed, multifaceted intervention,
informed by empirical evidence in the field of pediatric
rehabilitation and effectiveimplementation strategies[16,58-62].
TIPS consists of the following components. (1) a 10-hour
intensive training program offered to participating therapists at
each site over a 1-month period, which includes 4 hours of
self-paced |earning modules and a 6-hour mandatory webinar
and (2) an 11-month program of support composed of monthly
mentoring meetings at each site led by the local therapist
champion and a national, virtual community of practice. The
virtual community of practice will be offered simultaneously
to al participating therapists across Canada and facilitated by
3 national knowledge brokers—an occupational therapist, a
physiotherapist, and a speech and language
pathol ogist—experienced in FCT in pediatric rehabilitation.
Figure 1 illustrates components and time frame of TIPS.

Figure 1. Training intervention and program of support description. FCT: family-centered telerehabilitation; KB: knowledge broker; vCoP: virtua

community of practice.

Training Intervention {1 month) |

Program of Support (+11 months)

¥ ¥

Week 1-2: Therapists

independently complete 4 wehinar is held for all

Week 3-4: A 6- hou- » Monthly mentoring meetings led by site champion therapist and a national KB to discuss site-
specific challenges associated with FCT adoption

hours of self-paced modules therapists at the site

| Access to a vCoP to ask questions, discuss clinical scenarios, share resources to foster the
adoption and implementation of FCT across Canada
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The TIPS self-paced learning modules are informed by
contemporary family-centered care frameworks and the
family-oriented service continuum [30]. More specifically, they
will address FCT core components and provide practice
examples. Modules will address the following topics, as they
apply to telehealth: (1) overview of family-centered care
premises and principles (eg, information provision; respectful,
supportive, and comprehensive care; and enabling partnerships)
[63,64], (2) parent-professional collaborative partnerships (eg,
goal cocreation, parent and child engagement, and role
negotiation) and helpful FCT instruments and strategies [65],
(3) coaching in the FCT context (eg, various approaches and
strategies) [52,66], and (4) factors influencing service delivery
model choice (ie, face-to-face or telehealth) [12]. As per best
practice [16] and using education course creation software,
several members of the study team will codevelop multimedia
content (eg, videos and presentations) for the asynchronous
training in consultation with pediatric clinicians and other
experts (eg, parent partners, national organizational partners,
inclusion and diversity experts, and knowledge keepers). We
will upload the curriculum to a password-protected web-based
platform for which a unique username and password will be
required. Knowledge acquisition, based on specified learning
objectives and key messages targeted in each training module,
will be assessed through short quizzes. Completion of the
asynchronous modular training and knowledge assessment will
be recommended before undertaking the synchronous webinar.

A 6-hour synchronouswebinar component will aso be delivered
to participants by members of the research team and 3
knowledge brokers. The webinars will engage therapists in
discussions using case studies and interactive activities (eg, role
play, vignettes, and simulations) to build their critical thinking
on how to implement these practices in their context and with
the families they serve. The webinar content will be adapted
for each site in consultation with the local leadership team (ie,
a site manager, a therapist champion, and a parent or patient
partner). This coadaptation phase will ensure that activities and
practice examples are tailored to individual site contexts and
processes (eg, engagement practices, site clinical goal-setting
processes, and service coordination as per team procedures) and
that webinars are learner-centered and clinically relevant.
Therapistswill be encouraged to consider various asynchronous
and rea-time technologies, including email, telephone,
web-based platforms, and videoconferencing systems that best
respond to families' needs and preferences and are approved
by their organizations. The research team will refrain from
recommending specific technologies. There will be no
prescribed frequency or duration for the FCT interventions,
rather, therapist participants will work with families according
to their goals and preferences, and site-specific organizational
policies.

Finally, a program of support will be offered for the remaining
year via monthly videoconference mentoring meetings and
access to the virtual community of practice, which will be
housed on the password-protected web-based platform. Monthly
meetings will focus on sharing site-specific successes and
challenges, proposing solutions and reporting results, as well
as sharing practica evidence-informed resources. The
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evidence-informed virtual community of practice, facilitated
by the 3 national knowledge brokers, will be used to canvasfor
solutions to address challenges at a national level; share
successes; discuss specific cases for guidance, feedback, and
input; and share useful tips, tricks, and resources[43,59,67-71].

Resear ch Question and Study Objectives

Our hybrid implementati on-effectiveness study examining the
implementation of TIPS aimsto answer the following research
guestion: Can TIPSenhancethe adoption of FCT interventions
by therapists working in different contexts?

Specific objectives of the study include the following:

1. Implementation evaluation primary objectives. to assess
therapists' intention to adopt FCT practices and evaluate
therapists fidelity to FCT practices

2. |Implementation evaluation secondary objectives. to
document the contextual variations required to coadapt
TIPS to meet each site's needs and identify factors
influencing FCT adoption and fidelity

For the implementation evaluation, we hypothesize that, in the
short term (ie, 1 month after TIPS), therapists’ intention to adopt
FCT will increase minimally and their fidelity to FCT practices
will improve minimally. After the implementation of TIPS (ie,
>1 month), we expect that FCT adoption will increase and the
fidelity of FCT practiceswill improve modestly. We al so expect
that engagement will fluctuate over time, across sites and
therapists and will depend on therapist, client, organizational,
and system factors.

1. Effectiveness evaluation: to compare service wait times,
families' perceptions of service quality, and changes in
service delivery before and after the implementation of
TIPS and explore the costs (and cost savings) related to
increased use of FCT

For the effectiveness evaluation, we hypothesize that for sites
with the largest effect changein intention to adopt FCT and the
fidelity of FCT practices, (1) wait times will significantly
decrease and (2) families' perceptions of service quality will
significantly improve after the implementation of TIPS. In
relation to cost, we also expect families to experience cost
savings after theimplementation of TIPS and managersto report
no additional costs incurred because of TIPS.

Methods

Study Design

The TIPS study is a 4-year, multimethod, hybrid type 3
implementation-effectiveness  trial, registered  with
ClinicalTrials.gov (NCT05312827). Hybrid
implementation-effectiveness trial designs are recommended
when the traditional research pipeline of
efficacy-effectiveness-implementation is too time-consuming
and considered unethical, failing to adequately respond to the
urgency of the expressed need [72]. TIPS iswell suited to this
type of hybrid implementation-effectiveness design because (1)
there is momentum for its implementation within the health
care system, (2) minimal risk is associated with the clinical
intervention and the implementation strategy to support
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generalizability, (3) there is strong face validity and indirect
evidence for the clinical intervention and implementation
strategy to support generalizability, and (4) thereis evidence of
feasibility for the implementation strategy and support in the
clinica and organizational context under study [72]. A
prospective, hybrid type 3 design reflects a collaborative ethos
because it allows end users to inform the refinement and
improvement of clinical interventions and their implementation
processes [72,73]. Implementation strategies will be adjusted
during theintervention refinement processin consultation with
parents of children with adisability, clinicians supporting these
families, individuals with experience implementing digital
health, including health services managers, as well as the
pediatric rehabilitation implementation sciences literature.
Potential additional user-identified strategies will be integrated
as part of the consultation process and according to the
collaborative approach adopted. These strategies may allow
previously unrecognized FCT implementation barriers to be
acknowledged and addressed.

Study Settings

Participating sites are publicly funded organizations providing
outpatient pediatric rehabilitation or child development services
to children aged 0 to 12 years with, or at risk of, disability.
Disability isused inclusively to recognize all medical diagnoses
associated with limitationsin functioning, such as cerebral palsy
and autism spectrum disorder. Theterm at risk includes children
presenting with delayed development who may not yet have a
diagnosis but who experience functional limitationsand qualify
for rehabilitation services. The upper age limit of 12 yearswas
chosen, as best practices regarding transition of care suggest
that different relationships should be fostered with adolescents
aged >12 years[74].

The 20 participating sites were selected to be representative
based on various characteristics (eg, population, size, services
provided, catchment area, and geography) posited to influence
outcomes, the effects of which will be explored. These sitesare
clustered into 6 regions (one of which includes 3 provinceswith
asingle participating site). To limit the risk of contamination,
and as per the interrupted time series design, TIPS will be
implemented in al sites in the same region during the same
month and sequentially introduced across all regions, 2 months
apart. Training will be conducted on asite-by-site basisto create
team cohesion. The 2-month implementation interval between
regions provides flexibility for organizing implementation and
data collection activities.

Participants

Participants will be recruited from study sites according to the
following eligibility criteria:

1. Managers(n=20; one per site): managers, or their delegates,
responsible for rehabilitation services at the site and
members of the local leadership team, will participate in
the coadaptation of TIPS to their site. Managers may
contribute to their site’'s monthly mentoring meetings; aid
in the recruitment of therapists, parents, a therapist
champion, and a parent-partner for their site; and complete
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site- or service-specific data collection instruments before
and after the implementation of TIPS.

2. Therapists (n=600 with 50% anticipated response; n=300):
physiotherapists, occupational therapists, or
speech-language pathol ogists providing outpatient pediatric
rehabilitation servicesto children aged 0 to 12 yearsat each
site are recruited via the managers and are interested in
using FCT. Therapistswill participatein the TIPS program,
complete data collection instruments as prescribed, and aid
in parent recruitment.

3. Parents (n=20 per therapist with an anticipated response
rate of 33%; n=2000 families per assessment time point):
1-time data collection will be undertaken with 2 samples
(preimplementation and postimplementation samples) of
parents or caregivers who received services (either
in-person, virtually, or both) from at least one participating
therapist in the previous 3 months.

4. Therapist champion (n=20; one per Site): atherapist selected
based on their telehealth experience and on peer recognition
within their organization. Therapist champions are members
of thelocal |eadership team participating in the coadaptation
of TIPStotheir site and will oversee the monthly mentoring
meetings and agreeto report on the implementation process
after the implementation of TIPS.

5. Parent or patient partner (n=20; one per site): parent or
patient partners will primarily be recruited from family,
parent, or patient advisory committees at the participating
sites or, in the absence of such initiatives, from regional,
provincial, or national patient engagement programs. As
members of the local leadership team, parent or patient
partnerswill participate in the coadaptation of TIPSto their
site and could be called upon to contribute to their site's
monthly mentoring meetings.

Recruitment procedures will be flexible and will be adapted to
the preferences, policies, and procedures at each site. The
recruitment of participants may be undertaken by email and
sent directly to the potentia participant by the research team
(eg, therapists) or by the manager or therapist on behalf of the
research team (eg, parents).

Sample Size

Number of Sites

A total of 20 sites across 8 Canadian provinces (grouped into
6 regions for theintervention rollout) are included in the study.
Whenever possible, at least 3 sites per province were included
to ensure sample diversity, enable the exploration of the
provincia health systems’ effects on the outcomes, and estimate
site-related variations in outcomes. A total of 5 regions will
include sitesin the same province, whereas 1 region will consist
of sites from 3 different provinces where only 1 rehabilitation
program is available.

Number of Therapists

At thetherapist level, implementation outcomeswill be assessed
3 times during each period (before, during, and after the
implementation of TIPS) for atotal of 10 data collection time
points. Assuming an autocorrelation of repeated measures of
r<0.3, data collected from 300 therapists will provide >80%
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power to detect moderate effect sizes (Cohen d=0.5), using a
first-order autoregressive segmented regression model [75] and
aglobal typel error level of 5%, accounting for multiplicity of
outcome assessments (Sidak correction) [76].

Number of Families

With a minimum expected sample size of 20 families per
therapist being assessed before and after the implementation of
TIPS, statistical power will be >90% to detect even small effect
sizes (0.1<Cohen d<0.3) for the effectiveness outcomes (ie,
change in wait times and change in families' perceptions of
service quality).

Conceptual Framework

The structure of this study (Figure 2) builds on implementation
science frameworks that aim to accelerate the translational
research  pipeline  [72], bridging  the  current
knowledge-to-practice gap. Specifically, the Consolidated
Framework for Implementation Research [77] will guide the
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identification of factors influencing the adoption of FCT and
will help engage leaders in participating sites in adapting the
TIPS to their own contextual drivers, while maintaining the
FCT key ingredients. A type 3 hybrid design will be used,
primarily focusing on implementation indicators (bold text in
Figure 2), while also collecting some effectiveness outcomes,
with comparative assessments occurring at the therapist, service,
or family level. This design is recommended when thereis (1)
momentum for implementation within the health care system,
(2) strong face validity and indirect evidence for the clinical
intervention and implementation strategy to support
generalizability, (3) minimal risk associated with the clinical
intervention and the implementation strategy, and (4) evidence
of feasibility for theimplementation strategy and support inthe
clinical and organizational context under study [72].

Data collection procedures are presented in Figure 2, and Table
1 presents an overview of the tools used and the participant
groups involved. Details are provided in the next sections.

Figure 2. Conceptual framework and key concepts as per implementation-effectiveness design. FCT: family-centered tel erehabilitation; TIPS: training

intervention and program of support.
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Table 1. Data collection measures, targeted participants, and time points.

Objective and measures Participants Time points

Before TIPS? During TIPS After TIPS

T3 72¢ 129 70t Tf T2@ T3 T4 19 T6f

Implementation evaluation

Intention to adopt: ACCEPT-  Therapists 0 O g O g d g O O 0
vFcc

Fidelity to FCT™ practices
FCT fidelity checklist Therapists
PRIME-SP" Therapists g d g d g ad a ad

Documentation of TIPS coadaptation

Organizational readiness  Managers ad

for eHealth questionnaire

Group discussion record-  Leadership team O
ings

Influencing factors

Monthly therapists meet- Therapists O d O O
ings recordings

Virtual community of Therapists O O O O
practice discussion threads

Effectiveness evaluation

Service wait times: timefrom  Managers ad O
service eligibility to first
scheduled appointment
Perceptions of service quality: Parents 0 O
MPOC-20°
Changes in service delivery: Managers, therapist O
semistructured interviews champions, therapists,
and parents

Costs

Organizational costs Managers

Family costs Parents g

Implementation cost (cost Research team O ad ad a ad O ad

journal)

3TIPS: training intervention and program of support.

bT_3: 3 months before implementation.

®T—2: 2 months before implementation.

47_1: 1 month before implementation.

©T0: implementation initiation.

fT1: 1 month after implementation + end of training intervention.

9T2: 4 months after implementation.

PT3: 8 months after implementation.

IT4: 12 months after implementation + end of support program.

I75: 15 months after implementation.

kT6: 18 months after implementation+6 months after end of implementation.

| ACCEPT-VFCC: Assessment of Competencies and Contributors to Enhance Practice Transition to Virtual Family Centered Care Survey.
MECT: family-centered telehealth.

"PRIME-SP: Pediatric Rehabilitation Intervention Measure of Engagement-Service Provider version.
®MPOC-20: Measure of Pracesses of Care-20.
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Implementation Evaluation

Overview

The implementation evaluation will primarily seek to assess
therapists' intention to, and adoption of FCT, and their fidelity
to FCT practices (ie, objective 1). An interrupted time series
was selected to assess primary implementation outcomes as
recommended for research in real-world settings[78,79]. Unlike
other design types that rely on randomization (eg, stepped
wedge), this design allows for site leadership teams to be
included in the discussion about the timing of the initiation of
the intervention [80]. An interrupted time series consists of
observing the same dependent variables over time with a break
in the series of observations corresponding to the introduction
of an intervention. If the intervention is effective, a changein
the series’ pre- and postintervention averages will be observed
[79]. TIPS will be implemented in al sites in a specified
jurisdiction during the same month and sequentially introduced
across al jurisdictions, 2 months apart. Implementation data
will be collected at least 3 times during each study period [81]:
before (T-3 to T-1), during (TO to T3), and after the
implementation of TIPS (T4 to T6). The additional data
collection time point a 1 month following the TIPS
implementation will allow documentation of the short-term
impact of the training intervention portion of TIPS (ie, the
self-paced modules and webinar). Statistical analysis models
will account for the inequivalent time intervals across study
periods[75].

Data Collection

The therapist's implementation questionnaire, completed
electronically by therapists at multiple time points (ie, T-3 to
T6), will include questionnaires addressing the primary
objectives and will comprise the measures discussed next.

To compare changes in therapists' intention to, and adoption
of, FCT (ie, objective 1), the Assessment of Competencies and
Contributors to Enhance Practice Transition to Virtual Family
Centered Care survey will be used. This measure, based on the
validated Theoretical Domain Framework Questionnaire
template [81-83], examines 8 constructs across 41 items and
considers factors, including knowledge and skills, social or
professional roleidentity, beliefsin capacity-building attitudes,
therapists' intention to adopt a virtual practice based on FCT,
and environmental, patient-targeted, and other factors perceived
to affect FCT implementation. Therapist participants will be
asked to rate their responsesto 36 specific statements associated
with each theoretical domain framework domain using a 7-point
Likert scale (1=strongly disagree to 7=strongly agree). A total
of 4 open-ended or multiple-choice questions related to
identification of facilitators and barriers and training preferences
round out the instrument. Furthermore, the number of FCT
sessions conducted in the proceeding monthswill document the
actual adoption of FCT by therapists. Upon the initial
completion (ie, at T-3), participants will be asked to respond
to questions associated with sociodemographic characteristics
(eg, professional education and work experience) and their
previoustel ehealth experience, including prior training and use.
This section will not be repeated at subsequent data collection
time points (ie, T-2 to T6).
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To monitor therapist fidelity to FCT practices (ie, objective 1b),
the FCT fidelity self-perceived checklist and Pediatric
Rehabilitation Intervention Measure of Engagement-Service
Provider version (PRIME-SP) will be used. The FCT fidelity
self-perceived checklist, a 4-item instrument, developed and
pilot tested in a previous study [84], will measure therapists
perceptions of the perceived quality of 3interventional behaviors
associated with the FCT clinical intervention (ie, goal focused,
active parent partnerships, and evidence of supportive and
trusting parent-professional relationships) based on their last
telehealth session. Each behavior, comprising 4 criteria, isscored
on a5-paoint Likert scale (O=behavior not implemented when it
should have been to 4=all the identified behaviors were
implemented when appropriate and within context). The fourth
item assesses the representability of the chosen session to a
typical parent-therapist interaction. The PRIME-SP will be used
to measure therapists' views on how engagement practiceswere
implemented with clients during their last telehealth session
and the clients' responses [85]. It consists of an overall rating,
aswell as separate ratings of affective, cognitive, and behavioral
aspects of a client's engagement state, based on a 4-point
descriptive scale (disengaged to extremely engaged). Face,
content, and construct validity of the PRIME-SP have been
established [85].

Data Analysis

To evaluate implementation (ie, objective 1), longitudinal mixed
modeling accounting for and considering potential
methodol ogical issues associated with an interrupted time series
analysis (eg, autocorrelation and time-varying confounders)
will be used to analyze implementation indicators (ie,
Assessment of Competencies and Contributors to Enhance
Practice Transition to Virtua Family Centered Care survey,
therapists  self-reported FCT frequency, FCT fidelity
self-perceived checklist, and PRIME-SP). Changes will be
documented in the short term (ie, 1 month after TIPS
introduction) and in the long term (ig, at the end of TIPS, 12
months after itsintroduction). Modelswill be covariate-adjusted
to reduce potential confounding bias, including the therapists’
characteristics (eg, gender and years of experience) and site
characteristics (eg, service provided, geography, and general
patient characteristics), to estimate associations of key
explanatory variables alongside TIPS. Secondary analyseswill
explore the heterogeneity in changes of outcome measures
across genders, sites, therapists, and health jurisdiction levels.

Secondary implementation objectives will be evaluated using
amultimethod approach.

Data Collection and Analysis

The local leadership team, involved in documenting the
coadaptation of TIPS (ie, objective 2), will be asked to complete
asociodemographic questionnaireto record their characteristics
such as years of experience, level of expertise, and previous
experience with telehealth services and technologies. Aninitial
draft logic model will be developed by the research team based
on the best evidence related to knowledge translation strategies
to best address the FCT needs identified by therapists in a
national survey and in recent publications. This draft will
subsequently be presented to the local site team members for
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feedback. A discussion group format [86] will be used to gather
the local leadership team members’ input, which will then be
used to coadapt TIPS (ie, logic model, training curriculum, and
materials) to site-specific needs. Throughout the coadaptation
process, discussionswill be audio recorded, meeting documents
will be collected, and proposed adaptations and decisions made
by local leadership team committee members, and their
reasoning for these modifications will be recorded during the
discussion group in real-time and in the TIPS logic model,
training curriculum, and materials.

Toidentify the factorsinfluencing therapists' intention to adopt
and use FCT (ig, objective 3), monthly mentoring meeting, audio
recordings and materials (eg, meeting agendas and suggested
resources), virtual community of practice discussion thread
content, and semistructured interview audio recordings with
participating managers, therapist champions, therapists, and
families after the implementation of TIPS will be collected.
Datawill be analyzed thematically using adeductive-inductive
approach guided by the Consolidated Framework for
Implementation Research domains [77].

Effectiveness Evaluation

Overview

To evaluate Tl PSeffectiveness (objective 4) and costs (objective
5), amixed methods pre-post design has been chosen to measure
the intervention effectiveness outcomes and costs using easily
accessible service indicators and questionnaires administered
to parents. To capture additional effects, semistructured
interviews will also be conducted after the implementation of
TIPS, with al participant groups. Instruments and processes
are described in detail in further sections.

Data Collection

At the service level, the site profile questionnaire, completed
by managers before and after the implementation, includes
guestions related to organizational readiness for eHealth [87]
as well as clinically relevant wait time indicators (eg, the
average service wait time for service) [88,89]. To estimate
changes in wait times (before vs after), a confounder-adjusted
analysisusing generalized linear mixed effects models will use
a log-link function to account for the typically right-skewed
nature of time data. Estimated fixed (intervention) effects for
the effectiveness outcomeswill be reported with Sidak-corrected
95% Cls[76].

To evaluate changes in perceived service quality, the family
guestionnaire will be electronically distributed by managers or
therapists to eligible families. It includes a sociodemographic
guestionnaire (eg, remoteness of location), and Measurement
of Processes of Care-20 (MPOC-20), a valid and reliable
20-item self-reported measure of parents perceptions of the
extent to which rehabilitation services are family-centered [90].
It contains five scales: (1) enabling and partnership, (2)
providing general information, (3) providing specific
information about the child, (4) coordinated and comprehensive
care for the child and family, and (5) respectful and supportive
care; it is scored on a 7-point Likert response scale, which
indicates the extent to which the service provider engaged in
the behavior (1=not at all to 7=to a very great extent). Each
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scaleyieldsits own score, and no total scoreiscalculated. Data
will be analyzed using generalized linear mixed effects models
with nested random effects (families within therapists within
sites) to control for the correlated nature of the data (ie, the
possibility that families have responded once or twice to the
MPOC-20) and to account for therapist and site cluster effects.
Analyseswill be conducted for each of the 5 MPOC-20 domains
and controlled for the same confounding variables described in
theanalysisfor objective 1, aswell asfor family-level variables
(eg, sociocultural background, child's age, and gender).

To explore all changes in service delivery (both negative and
positive), participants will be invited to participate in
audio-recorded  semistructured  interviews after  the
implementation of TIPS. The samplewill includeall managers,
some therapists (all local site champions and a subsample of
therapists showing high or low adoption in different sites), and
parents with diverse sociocultural characteristics, levels of
perception of quality of care, and experience with FCT.
Interview datawill be analyzed thematically using an inductive
approach to better understand the breadth and depth of changes
to pediatric rehabilitation service delivery according to various
stakeholder perspectives. Integration of quantitative and
gualitative data using the af orementioned explanatory approach
[91] will alow usto uncover the anticipated and unanticipated
effects of FCT on pediatric rehabilitation service delivery.

To explore costs, an economic evaluation following a health
care perspective as recommended by the Canadian Agency for
Drugs and Technologies in Health [92,93] will be used
primarily. The research team will maintain a costs journal
related to TIPS implementation (eg, knowledge brokers salary).
Costsrelating to therapist participationin TIPS (time x average
salary) and those resulting from changes in the organizational
setting (eg, telehealth equipment) will be documented in the
managers site profile questionnaire. Families costs and
savings, including impact on travel time, parking costs, missed
work, and costsrelated to equipment or internet, will beincluded
in the family questionnaire. The total costs related to the
implementation of the TIPS will be calculated (ie, additional
therapists and knowledge brokers' time and salary), as well as
costs per participating therapist and costs per site accounting
for different organizational characteristics. Relative cost, an
estimation of costs per session, cost per client seen by the
therapist, and incremental ratios (ie, change in costs to use the
TIPS divided by change in the primary implementation
outcomes measures and secondary effectiveness measures) will
also be computed. Finally, societal costs (ie, savingsfor families
in decreased travel time, parking, missed work, and costsrel ated
to equipment or internet) will be explored for robustness
analysis.

Ethics Approval

The research ethics committees overseeing the 20 participating
siteswill approvethisresearch project. At thetime of manuscript
submission, the Research Ethics Board of the Centre intégré
de santé et des services sociaux de I’ Estrie—Centre hospitalier
universitaire de Sherbrooke approved this project (ID
MP-31-2022-4546) along with the Health Research Ethics
Board-Health Panel a the University of Alberta (ID
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Pro00119976). Ethics approvals have also been submitted to
the Hamilton Integrated Research Ethics Board and the Human
Ethics Board at the University of British Columbia. Finally,
ethics submissions are in preparation for the Interdisciplinary
Committee on Ethics in Human Research at the Memorial
University of Newfoundland, thelzaak Walton Killam Research
Ethics Board, the University of Manitoba Ethics Board, and the
University of Saskatchewan Human Ethics Board. Informed
consent will be obtained before data collection from the
participating managers, therapists, and parents. Participantswill
beinformed that the study datawill not constitute an evaluation
of their professional performance. Data collection will occur
entirely on the web using secure data coll ection and management
solutions.

Results

Funding was provided by the Canadian Institutes for Health
Research on July 22, 2021. All 20 sites were recruited for the
funding application. Ethics approval for the first participating
site (ID MP-31-2022-4546) was received in February 2022 and
for the second site (1D Pro00119976) in July 2022; submissions
are either in preparation or pending in the other jurisdictions.
To prepare sites, manager meetings were conducted between
October 2021 and November 2021 to review responsibilities
(eg, identification of siteleadership members) and discusstiming
for study initiation. Asaresult, data collection is anticipated to
start in September 2022 and conclude by September 2024. Data
analysis will occur concurrently with data collection until late
2024. Study- and site-specific results will be available for
dissemination from early- to mid-2025, with publications
available throughout the same year.

Discussion

Overview

Telehealth is a feasible, acceptable, and cost-effective service
delivery option for pediatric rehabilitation for children
experiencing, or at risk for, disability, and has established
effectiveness in improving service access, child outcomes, and
family  sdatisfaction  with  pediatric  rehabilitation
[12,15,16,19,28,29]. However, before the pandemic, adoption
in pediatric rehabilitation was low [12,35]. Despite the recent
rapid uptake and dramatic increasein the use of telehealth owing
to the public health restrictionsimposed by the pandemic, many
pediatric therapists provided telehealth without appropriate
training and support [12].

Tofill this gap, this hybrid implementati on-effectiveness study
aims to (1) evaluate whether the implementation of TIPS will
enhance the adoption of FCT interventions by therapistsworking
in different contexts and the contextual factors that may
influence their adoption, (2) assess TIPS effectiveness on wait
times and families' perceptions of service quality, and (3)
explore costs from a heath care perspective. Therapists
intention to adopt FCT is expected to increase minimally in the
short term (ie, 1 month after the implementation of TIPS), as
istheir fidelity to FCT practices. Modest increases in adoption
and infidelity inthelonger term (ie, >1 month after TIPS), with
fluctuating engagement over time dependent on therapist, family,
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organizational, and system factors are anticipated. For siteswith
the largest effect change in intention to adopt FCT and fidelity
of FCT practices, it is hypothesized that wait times will
significantly decrease, whereasfamilies' perceptions of service
quality will significantly improve after TIPS implementation.
Finally, families' cost savings after TIPS are anticipated, with
managers reporting no additional cost incurred because of TIPS.

Moreover, we hope that this study will generate the knowledge
required on how to support therapists in implementing FCT
practices within pediatric rehabilitation services. We will also
identify the contextual factors that may influence therapists
adoption of telehealth and affect telehealth effectiveness at
therapist, service, and family levels. As a prospective study,
this knowledge will be contextualized to support therapists
working in varied settings, building local capacity, and ensuring
pediatric therapists have the established skills needed to deliver
FCT interventions effectively. Study- and site-specific findings
will be disseminated to organizational partners via webinar
presentations. All training materials will be made readily
available across Canada and internationally to facilitate the
development of telehealth knowledge and skills more broadly
inthe current and upcoming national and international pediatric
rehabilitation workforce. Training materials, implementation
strategies, and study findings may aso assist pediatric
rehabilitation organizations and their leaders in generating
appropriate policies, ongoing training opportunities, and
procedures to ensure sustained delivery of comprehensive,
high-quality rehabilitation service models, which include
telehealth as an option. Finally, the study findings may aso be
the catalyst for the development of a set of required
competenciesfor physiotherapists, occupational therapists, and
speech-language pathologists who use telehealth to deliver
rehabilitation services. To ensure wide dissemination to avariety
of interested audiences, the study results will be shared as
publications, conference presentations, on social media, and via
newsl etters.

Strengthsand Limitations

The strengths of the TIPS study lie in its implementation in
various real-world contexts and its use of a hybrid
implementati on-effectiveness approach. The multimethod design
will alow for theinclusion of multipleimplementation measures
and an in-depth exploration of the contextual factors affecting
theimplementation and adoption of FCT. Finally, the multilevel
(ie, service, organizational, and consumer) assessment of
effectivenesswill create acomprehensive overview of itsimpact.
In addition to leveraging implementation science theory and
evidence, the research processes are carefully designed to ensure
theinclusion and integration of key stakeholder implementation
knowledge at strategic moments (eg, before implementation
and following the training) throughout the study, keeping the
focus on the end users, to ensure implementation success. The
participation of multiple and varied pediatric rehabilitation
services alows for the examination of TIPS implementation
and its impacts across various diverse real-world contexts that
exist in Canada. It is hoped that the triangulation of a
comprehensive range of both qualitative and quantitative data
will provide useful insights into the wide range of factors
affecting FCT implementation and adoption and the plethora
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of potential resulting effects. However, this study has some
limitations. First, asrecruitment is being facilitated through the
site managers, the possibility of a considerable selection bias
in participant recruitment (ie, therapists and parents) exists. The
individual s approached may share similar characteristics, views,
and perspectives on this service option, which could limit the
variability in our sample. Second, this study relies on
self-reported outcome measures, some of which have been
developed specifically for this study, and for which
psychometric properties are being assessed. Third, multiple data
collection time points increase the risk for missing data. Some
strategies have been planned to mitigate these constraints; those

Hurtubise et d

that persist will be acknowledged in the reporting of the results
to assist in appropriate interpretation of the findings.

Conclusions

The TIPS study will inform the contextual implementation of
atraining and support program to enhance the adoption of FCT.
Thisstudy will assessthe effectiveness of atraining and support
program in changing pediatric therapists FCT adoption, parents
perceptions of service quality, service access wait times, and
the cost associated with this service option. The study outcomes
will increase pediatric rehabilitation service delivery options
for families, improve access to services, and foster greater

well-being for families of children with, or at risk of, disability.
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