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MODEL OF NIH K23 PROPOSAL  

         The PI of grant: 		Nathaniel D. Bayer, MD, Assistant Professor 
Department of Pediatrics, Division of Hospital Medicine
University of Rochester Medical Center

NOTE: This K23 training grant was submitted to the NIH in February 2025 as a resubmission of a previously unfunded grant. The entire narrative of the proposal is included in this appendix. Dr. Baldwin wrote the editorial comments. Refer to Module 5, Section 3, for instructions on writing a K proposal.
						
Peer Support for Caregivers of Young Children 
with Medical Complexity: A Pilot RCT

INTRODUCTION TO APPLICATION 
I thank the reviewers for their constructive feedback. They praised the “topic of extreme importance,” a career development plan “aligned with acquiring relevant research skills,” the candidate’s “ability to publish, mentor, and write successful grant applications,” and mentors’ “complementary skills and expertise.” To address reviewer concerns (underlined), I have modified my plans as follows: 

Research Plan: Increasingly collaborate with CMC caregivers and incorporate their input into your plans. Families are not involved as co-investigators (R1, R2). I would encourage a more sensitive look at CMC caregiving (R2). I greatly appreciate the valuable expertise and thoughtful concerns shared by the reviewers, especially R2 as a parent of a child with medical complexity (CMC). To increase my focus on caregiver-engaged research, I created a CMC Caregiver Advisory Group in 12/2023 that I meet with monthly to incorporate their input into my plans. I now include a mother of a CMC as a formal K23 advisor. During my KL2 (7/2023 to 6/2025), I have collaborated with her and our advisory group to conduct preliminary studies, as well as co-design this K23. We will continue to collaborate during the K23. I have also extensively re-reviewed and summarized existing CMC caregiving literature in an expanded Background section. Approach aligns more with community-engaged research (CER) rather than community-based participatory research (R1, R2, R3). I am currently building the groundwork for this project. The intervention plan is based on what that data will reveal (R2). I have re-designed my proposal to focus on CER. Since my initial K23 submission, I have generated substantial preliminary data to strengthen this proposal (now a total of 7 studies and 5 publications). As suggested, I completed a needs assessment with CMC caregivers (n=31) along with the 1:1 qualitative interviews initially proposed to examine caregiver adaptation. As R2 astutely noted, CMC caregivers reported a lack of interest in more training. Thus, we have completely modified our intervention plans. Following decisions of CMC caregivers, we pilot tested a peer support intervention called Parent Cafés: caregiver-led conversations where they reflect and receive support. Our team of trained caregivers and I have conducted 12 monthly Cafés over the past year. CMC caregivers found the Cafés acceptable, relevant, and supportive, but suggested modifying content and offering all Cafés via Zoom. Enrollment, coordination, and outcome assessment unclear (R1, R3). I now clearly describe the pilot RCT’s enrollment and procedures. As strongly suggested by reviewers, we will now measure validated caregiver outcomes of adaptation, coping, social support, and self-efficacy because they are most proximal to our intervention and justified by our preliminary data, advisory group input, and behavioral science.1-3 Inadequate Human Subjects Protections (HSP) (R2): We strengthened our HSP plan to detail how we will ensure privacy and confidentiality during Zoom activities, train our team to mitigate risks, and manage risks with a mental health safety protocol during all study activities.

Training Plan: Proposed coursework does not adequately support the training goals. Tutorials not well-characterized (R1, R2). I have replaced tutorials with targeted courses and relevant professional development activities. I also explain in more detail how these activities directly support my training goals. Focus on the caregiver experience (R2). I will now complete ED 418 Family and Social Dynamics course because it is more central and specific to training goal 1, instead of the originally proposed general psychology and behavior courses. I will strengthen my understanding of caregiver experience in experiential ways by attending summits and webinars of two caregiver support organizations: David’s Refuge (local) and Courageous Parents Network (national). As a pediatric hospitalist, I will continue to co-design treatment plans for CMC with their caregivers, by incorporating their input and validating their expertise. Understanding CER vs CBPR lacking (R1, R2, R3). I now focus on CER training, instead of CBPR. During my KL2, I built foundational experience in CER by collaborating with CMC caregivers to pilot Parent Cafés. I initially proposed a course in general RCT design, which I completed in 2024. I will now pursue advanced training in RCTs of behavioral interventions. 4 courses in Year 1 a heavy course load (R1). I have removed 2 unnecessary courses, leaving only 2 courses in Year 1. 

Mentors: Limited examples of prior collaboration resulting in publications (R1). Since my initial submission, I have published 4 additional manuscripts (2 with full mentor team, 2 with select mentors/advisors) with another 2 manuscripts in review (1 with full mentor team, 1 with select mentor). Based on my completed KL2 studies with my mentors, I am also presenting 1 abstract and currently writing 3 publications. As R1 and R2 suggested, we have better clarified the roles of each mentor and advisor in the letters and the training plan description.

Candidate: Not certain that the additional courses proposed are needed to launch a career. Assume these courses would be taken to meet master’s degree requirements (R2). To graduate with my MS in Clinical Investigation, I will complete 3 courses prior to this K23 that are not included in this proposal. I do have foundational skills in qualitative and quantitative analysis, but I lack advanced skills in behavioral science, intervention adaptation, and RCTs. I critically need the proposed courses in family dynamics, CER, survey research, and grantsmanship to become an independent investigator who conducts behavioral RCTs and writes competitive R01 applications. The proposed courses go beyond my master’s degree requirements.

EDITORIAL COMMENTS:  The Introduction to Application is a 1-page response to reviewers’ critiques of a previously submitted proposal. [See Module 5, 4. Revising Research Grants, Write Your Response to the Critique.] The PI received three grants after rejection of his first K23 application: an institutional KL2, an Academic Pediatric Association Young Investigator Award, and a University of Rochester University Research Award.  Because of this generous funding in the interim between the rejection of the original K23 in 2022 and this resubmission two and a half years later, the PI is able to describe extensive revisions of the project in response to the initial critique. In fact, the study has been substantially redesigned, based in part on reviewer suggestions. 

One quality of this response to the reviewers is its full appreciation of the suggestions received. It is smart to express this gratitude, even if the changes in the revised proposal are more modest. But in this case, the gratitude is truly sincere; having a CMC caregiver as an NIH reviewer (R2) was a rare asset, and the PI was generous to accept very substantial criticism from R2 with grace. 

All three reviewers asked for a shift in the methods from Community-based Participatory Research to  Community Engaged Research. The PI has not only developed more expertise in CER from his KL2 research, but has redesigned the study in response to what he has learned from the CMC caregivers. Creation of a CMC Caregiver Advisory Board and appointment of an experienced CMC caregiver as a formal advisor to the project have contributed to the PI’s choice of Parent Cafés for peer support. These community advisors will continue to help make the intervention more sensitive to caregivers’ needs and preferences.

Also following the recommendations of the reviewers, the PI has chosen a new set of outcome measures: adaptation, coping, social support, and self-efficacy. These are not only more relevant to the Parent Café intervention, but reflect his new preliminary data and input from the Advisory Board.

The PI’s response to criticisms of the Training Plan and of limited evidence of collaborations with Mentors is carefully and effectively presented, with relevant specifics. Listing of numerous joint publications and presentations is just the kind of evidence a Review Group will find impressive.     



CANDIDATE BACKGROUND
My interest in caregiver adaptation to child chronic illness stems from personal experiences with relatives who had mental and behavioral health conditions and observing my mother, a special education teacher, working with parents during home visits to her students with autism and special needs. As a pediatrician, I value partnering with caregivers of children with complex needs to co-develop treatment plans, while addressing their emotional needs. In these experiences, I have noted considerable variation in how caregivers adapt and cope. 

Formative training and past research activities: I majored in health behavior and sociology at the University of Pennsylvania, where I also worked as a research assistant.4 While in medical school at the University of Rochester (UR) and during a research year, I found that one of the most important strategies used by caregivers and providers to process their emotions is discussing their experiences with others. I interviewed and observed caregivers and physicians across the US, and published a book summarizing a qualitative analysis of my interviews and field notes.5 During my residency at Children’s Hospital of Philadelphia, I investigated burnout among peers6, 7 and led a study to enhance caregiver-provider communication.8, 9

I joined the UR faculty in 2018 and am currently an Assistant Professor of Pediatrics. In my first year, I led a quality improvement (QI) study to enhance the family experience of blood draws, and mentored trainees to publish 3 papers.10-12 I quickly recognized my passion for research and have been supported by my Department to transition from a primarily clinical role (90%) to a research-focused role (75% research, 25% clinical). With institutional support, I have completed training in research methods, health services research, and scientific writing. During a two-year KL2 award (completed in 6/2025), I have built foundational knowledge in community-engaged research (CER). I have completed 22 of 31 credits for a Master’s in Clinical Investigation (MS-CI), including coursework in qualitative and quantitative methods and introductory clinical trial design. To graduate, I will complete courses prior to this K23 in Epidemiology, Program Evaluation, and Social and Behavioral Medicine (one per term: Spring, Summer, Fall 2025). The proposed K23 courses are not part of the MS-CI.

Current primary research activities: I continue to study caregiver adaptation and the emotional experience of child chronic illnesses, though I have narrowed my focus toward a specific population. For the past 5 years, I have examined adaptation of caregivers of children with medical complexity (CMC). CMC have multi-system conditions and often rely on medical devices. I have found that compared to caregivers of other children, CMC caregivers are at the highest risk of poor mental health (with mentor Kuo and advisor Halterman).13, 14 Funded by a Young Investigator Award and with my full mentor team, I found that CMC caregivers adapt by finding meaning, coping, and organizing their caregiving systems.1, 2, 15 This K23 application has been shaped by my work during a KL2 institutional award with my K23 mentor and advisor team (7/2023-6/2025), and also supported by a University Research Award ($75,000) (see Approach: Preliminary Studies). During the KL2, I built my foundational experience in CER by incorporating caregiver input throughout study co-design and implementation. I conducted a needs assessment with CMC caregivers to understand their support needs and gather their preferences for group support. Collaborating directly with a caregiver-inclusive advisory group I founded in December 2023, we piloted 12 Parent Cafés, a peer support intervention. CMC caregivers reported high acceptability with the intervention, but suggested improvements including offering Cafés consistently over Zoom and modifying content to increase relevance to their caregiving contexts. 

Directly related to this K23 proposal: I have published 5 manuscripts (3 first + 1 senior + 1 co-author), another 2 manuscripts are currently in review (1 first + 1 senior), and another 3 first-author manuscripts are currently under development from my KL2 studies (see Approach: Preliminary Studies 5, 6, 7). In total, I have published 15 manuscripts (8 first + 2 senior + 5 co-author), with 2 in review, and presented 8 oral presentations and 14 posters at national conferences.

EDITORIAL COMMENTS:  This section is remarkable in two ways. First, it is well focused on the topic of the K23 study. The PI’s primary interest, which is chronically ill children and their parents, is fascinating to observe as it develops over the years. For example, his year-out project as a medical student is quite unusual, yet totally in line with his career plan. He has persisted in asking “What strategies will most help children with medical complexity?” and the answer is “Helping their parents.” This investigator is determined to do what his patients, and those they depend on, critically need, even though the topic is outside the NIH mainstream of “typical” mechanistic medical research. 

Second, the PI provides strong evidence of his academic success. He has built a track record of excellent education, multiple publications (most first or senior authored), and grant awards. He reports on 5 years of research on CMC caregivers, with grant support from 3 sources. He has published three articles on how these caregivers adapt to the stress of their experiences by “finding meaning, coping, and organizing their caregiving systems.” These publications provide excellent support for the K23 study. The PI’s work with CMC caregivers during this 5-year period has allowed him to fundamentally modify the caregiver training intervention proposed in the initial, unfunded K23 application to create a new intervention that provides peer support through Parent Cafés.  


CAREER GOALS AND OBJECTIVES
My long-term goal is to become an independent investigator focused on improving caregiver adaptation to enhance health outcomes for both caregivers and their CMC. Building on my KL2 pilot work on Parent Cafés, this K23 proposal adapts Parent Cafés (originally created for foster parents) into the Café-CMC intervention to support caregivers of young CMC (Aim 1), and pilots a RCT of Café-CMC (Aim 2). This K23 will generate preliminary data for a future R01 testing Café-CMC for efficacy to improve caregiver adaptation. I propose to commit 75% of my professional time (see LOS Institutional Commitment) to achieve my training goals and research aims through targeted courses, professional development, and research experiences (Table 1). The scope and timeline of my training plan is highly feasible and like my efforts in the past 5 years, will balance research efforts with clinical, educational, professional, and academic duties.
Training Goal 1: Deepen knowledge of behavioral science, stress-coping, and lived experience of CMC caregivers to better understand CMC caregiver adaptation. To achieve Research Aim 1 and 2, I need to expand my knowledge of how CMC caregivers adapt, and strengthen my understanding of their lived experience in the context of behavioral science and theoretical stress-coping frameworks. 
Mentor Lead: O’Connor, Secondary Mentor/Advisor: Johnson, Kuo
Coursework: School of Education at UR: 1) The Family and Social Dynamics (ED 418, Yr 1): Review of family psychology and theoretical frameworks that shape caregiver behavior and stress-coping.
Professional Development: To expand my understanding of the CMC caregivers’ lived experience, I have become active in 2 organizations that offer services for CMC caregivers and education for professionals 1) David’s Refuge is a local organization that offers CMC caregiver wellbeing programs and bi-annual summits for networking and collaborations between professionals and CMC caregivers. 2) Courageous Parents Network is a national organization that empowers families and providers caring for CMC by offering online education and community events. I have attended several of their webinars (e.g., Managing Stress as a Couple) and will continue attending quarterly webinars. As a pediatric complex care hospitalist (25% FTE), I will partner with CMC caregivers while on clinical service. I will remain an active member of the APA’s Complex Care Interest Group, which meets annually at the national Pediatrics Academic Societies conference and has an active listserv sharing webinars, caregiver perspectives, and research. 
Mentored Research Experience: Mentor Dr. O’Connor, as a psychologist investigator, will supervise this Goal and ensure my research activities are grounded in theoretical frameworks of family psychology and stress-coping. I will deepen my knowledge of CMC caregiver lived experience by directly collaborating with Advisor Mrs. Johnson (a CMC caregiver) to conduct all activities including adapting the Café-CMC intervention (Aim 1) and conducting the pilot RCT of Café-CMC (Aim 2). Leveraging his decades of expertise in the complex care field, Mentor Dr. Kuo will mentor me to effectively collaborate with CMC caregivers.

Training Goal 2: Increase expertise in adapting caregiver interventions, guided by community-engaged research (CER). I have experience adapting caregiver interventions using QI methods. During my KL2, I have built foundational experience in CER by pilot testing Parent Cafés in collaboration with CMC caregivers. To accomplish Research Aim 1, I must gain advanced skills in adapting behavioral interventions using CER. 
Mentor Lead: Iadarola, Secondary Mentor/Advisor: Johnson, Be Strong Families, Petrenko, Yousefi Nooraie
Coursework: UR CTSI 1) Community-Engaged Research and Population Health (Yr 1): 20-hour self-paced online training that builds CER skills in co-developing interventions with relevant communities.
Professional Development: I will enroll in a 1-week Integrated Care and Family Therapy Intensive (Yr 1), at the UR Institute for the Family, to improve my skills in co-adapting interventions with caregivers. In Yr 1, I will also complete two 1-hr webinars: 1) “Optimization of Behavioral Interventions,” by Society of Behavioral Medicine, which covers the process of intervention adaptation and testing; and 2) “Using ADAPT-ITT process to Enhance Cultural Relevancy, Reach and Efficacy,” by Columbia University.
Mentored Research Experience: Mentor Dr. Iadarola, a psychologist expert in co-designing interventions using CER, will supervise this Goal. I will adapt the Café-CMC intervention with our Caregiver Advisory Group, Mrs. Johnson, and Be Strong Families (Aim 1). My primary mentor, Dr. Petrenko, a psychologist expert in intervention adaptation, will mentor me to use the ADAPT-ITT process as she has done with other mentees.16 Advisor Dr. Yousefi, an expert in dissemination and implementation (D&I), will attend CAG meetings, offer feedback, and help me apply D&I and sustainability principles in my activities.

Training Goal 3: Develop knowledge and skills to conduct pilot trials for behavioral interventions and evaluate feasibility of trial design and intervention implementation to inform larger scale RCTs. I need to acquire these to become an independent investigator who leads R01 trials.
Mentor Lead: Petrenko, Secondary Mentor/Advisor: Wang
Coursework: During my KL2, I completed the general Design of Clinical Trials course (proposed in my initial K23 proposal). Early in Yr 2 prior to Aim 2, I will complete a course in Survey Research (Public Health Sciences (PHS) 412): survey administration, outcome analysis, reliability, validity, and factor analysis.
Professional Development: Early in Yr 2 prior to Aim 2, I will complete the Summer Institute on Randomized Behavioral Clinical Trials offered by the NIH Office of Behavioral and Social Sciences Research, which is a 1-week program with 9 virtual meetings. Early in Yr 2 prior to Aim 2, I will complete two 1-hr webinars: 1) “Pilot Trials of Health Behavioral Interventions,” by Science of Behavior Change; and 2) “State of the (Implementation) Science in Designing Feasibility and Pilot Studies,” by UR CTSI.
Mentored Research Experience: My primary mentor, Dr. Petrenko, a psychologist expert in developing and evaluating behavioral interventions through RCTs to improve health outcomes for caregivers and children with disabilities, will mentor me to achieve this Goal. I will perform hands-on research to conduct my proposed pilot trial examining the feasibility of the trial design, procedures, and Café-CMC intervention implementation. Dr. Petrenko will guide me to fully design and conduct the pilot RCT, and direct the feasibility and implementation outcome analysis. Advisor Dr. Wang, a biostatistician and expert in the conduct and analysis of RCTs, will support me in study design, outcome measurement, and data analysis.

Training Goal 4: Develop leadership and professional skills to succeed as an independent investigator. I have excelled as a leader, as Lead Physician of the complex care service (2018-20), as Director of my early-stage lab with 3 part-time research assistants, and PI on research projects. To become an independent investigator, however, I need more advanced experience as a research director and principal investigator.
Mentor Lead: Kuo, Secondary Mentor/Advisor: Halterman, Baldwin
Coursework: 1) Grantsmanship (PHS 438, Yr 3) develop skills in writing successful R01-level grants. 
Professional Development: I will attend the UR Seminar Series for Early-Stage Investigators (e.g., Growing Your Lab: Hiring Good Employees). I will maintain my training in human subjects protection. Each year, I will publish 1-2 manuscripts and present my findings at the Pediatric Academic Societies conference.
Mentored Research Experience: Mentor Dr. Kuo, a national leader in Complex Care and co-director of the UR faculty mentoring program, will supervise this Goal to further my skills in team and study management, as I become a national complex care leader. Advisor Dr. Halterman, as director of a large research program, will help me progress toward leading an R01-level research program with sustainable resources, grant and project strategies, and budgeting skills. Advisor Dr. Baldwin, an expert in scientific writing, will help me plan, submit, and revise manuscripts and grants. During year 3, I will write and submit an R01 for an efficacy trial of the Café-CMC intervention, presenting it for feedback at the UR CTSI Research Methods Forum and K-Club (both mock NIH study sections). I will resubmit in year 4 if necessary.



Table 1. 4-year Plan for Career Development: Training Goals Linked to Research Aims
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EDITORIAL COMMENTS: This section is very well written, with a lot of detail squeezed into limited space. The first paragraph includes all the important introductory material to set the stage for the rest of the section: statement of long-term goal, description of future funding plan, mention of the 2 research aims, and summary of preliminary work. 

The CD activities are written with active, higher-level verbs.  For example, in Goal 1, the PI uses “deepen knowledge” because he has studied these topics and published about them in the past. Likewise, Goal 2 is phrased as “increase expertise,” while a weaker verb like “learn about” would sound elementary, in comparison. The goals are also very specific to the proposed project, as is the description of how they will be implemented. It is a strength that mentors are frequently mentioned in the descriptions of goal implementation, with planned timing of meetings with each mentor. A common criticism by reviewers of K grants (including the PI’s preceding K23 proposal) is that the mentors’ roles are not sufficiently described.

The timeline in Table 1 summarizes the Career Development Plan, and aligns it with the Specific Aims, thereby providing a clear link from the CD plan to the Research Strategy section that will follow. The Table is packed with information in a small space. Use of the same categories of activity in the Table as in the goal descriptions (e.g., Courses, Professional Development, Mentored Research Experience) makes this section easier to read and remember. The Table also communicates how the career development and research will be interdigitated, a critical goal of this section of the proposal. Overall, this is a very effective and efficient CD plan. 

Every PI, in writing this section, needs to carefully manage the space used, in order to allow sufficient space for discussion of the Research Strategy in the remainder of the proposal. That said, creating a well-developed CD Plan is essential. I have seen K proposals that failed because of inadequacies in this section, e.g., failure to clarify current knowledge and skills as a background for proposing future CD activities. 



Table 2. K23 Mentor & Advisor Team, Training Goals (TG) Involvement with Areas of Expertise
	Mentor
	Title(s)
	TG
	Relevant Expertise
	Funding and Mentoring

	Thomas O’Connor, PhD
	1. Wynne Distinguished Professor of Psychiatry, Neuroscience, Obstetrics and Gynecology, UR
2. Director, Wynne Center for Family Research
	Lead 
For 
TG 1
	Content: clinical psychologist, caregiving stress, behavioral science in diverse clinical and community populations17-19
Methods: observational, clinical, longitudinal, and extensive expertise in randomized trials of behavioral interventions
	1. Funded by NIH NICHD, OD, NIMH, NIEHS, NIDCR, and NINR on R01 and U grants 
2. Has been mentor to K23s and K99s from NIMH, NICHD, and NINR

	Suzannah Iadarola, PhD
	1. Haggerty-Friedman Associate Professor of Pediatrics and Public Health, UR 
2. Director, Strong Center for Developmental Disabilities
	Lead 
For 
TG 2
	Content: children with IDD, peer support, caregiver self-care, behavioral RCTs20-23  
Methods: CER, co-development behavioral interventions, multi-site RCTs
	1.  Funded by NIH, HRSA, IES, ACL
2.  Has been mentor to 2 KL2 scholars and 1 K01 from 2022-2025

	Christie Petrenko, PhD (primary)
	1. Research Associate Professor of Psychology, Pediatrics, at Mt Hope Family Center, UR
2. Director, Clinical Training, Psychology
	Lead 
For 
TG 3
	Content: caregivers, children with fetal alcohol spectrum disorders and other disabilities24-27
Methods: CER, intervention adaptation and evaluation, RCTs of behavioral interventions
	1. Funded by NIH NIAAA on U01, UH2, R34, R61 from initial F31/K01
2. Has been mentor to F31s from NICHD, NIAAA, 3 current doctoral, 4 PhD graduates, and clinical training to 50+ students

	Dennis Kuo
MD, MHS
	1. Purcell Family Distinguished Professor of Pediatrics, UR
2. Division Chief for Developmental and Behavioral Pediatrics
	Lead 
For 
TG 4
	Content: national founding leader for CMC, children with disabilities, family-centered care, caregiver lived experience28-34
Methods: multisite research through national research networks, CER
	1. Funded on R01-level work by HRSA, MCHB
2. Has been mentor to 4 Ks from NCATS, NHLBI, NICHD, extensive mentoring of junior faculty



	[bookmark: _Hlk187763206]Advisor
	Title(s)
	TG
	Relevant Expertise

	Jennifer Johnson, BS
	1.  Lived expertise as CMC caregiver: mother of Grace, her daughter who had a severe congenital diaphragmatic hernia
2. Director of Family & Community Outreach, UR
	TG 1,2
	Content: Lived experience as CMC caregiver, leadership, family centered care, advisory groups
Methods: Community engagement, family co-leader

	Be Strong Families
	1. Robyn Harvey, Director of Training
2. Tiffany Murphy, Training and Technical Assistance Manager
	TG 2
	Content: Caregiver support, children w/ special needs
Methods: Conducting trainings for caregiver leaders to conduct Cafés, intervention adaptation, support

	Reza Yousefi Nooraie 
MSc, PhD
	1. Associate Professor of Public Health Sciences, UR
2. Associate director, Qualitative and Mixed Methods Center
3. Co-director, D&I Core, UR CTSI 
	TG 2
	Content: Complex interventions, social networks, D&I
Methods: Mixed methods + qualitative

	Hongyue Wang, PhD
	1. Research Associate Professor of Biostatistics, UR  
	TG 3
	Content: biostatistics 
Methods: quantitative, design and analysis of RCTs

	Jill Halterman, MD, MPH
	1. Professor of Pediatrics, UR
2. William H. Eilinger Chair for Department of Pediatrics
	TG 4
	Content: children w/chronic conditions, asthma
Methods: multiple multisite R01 RCTs

	Constance Baldwin, PhD
	1. Professor of Pediatrics, UR
2. Associate Program Director, Academic General Pediatrics Fellowship
	TG 4
	Content: scientific writing (grants, manuscripts)
Methods: faculty development, 1:1 mentoring



MENTOR TEAM AND MEETING PLAN



A strong and committed team of mentors and advisors is crucial for me to achieve my K23 training goals (TG). My K23 team (Table 2) includes national leaders with expertise in behavioral science, stress-coping, CMC 
caregiver lived experience, intervention adaptation using CER, and conducting RCTs of behavioral interventions. Each mentor serves as the leader of one TG to encourage depth and accountability.

I have been meeting with these mentors and advisors since 2020 to complete preliminary studies, manuscripts, and grant proposals, including developing this K23 application. They express commitment and enthusiasm for continuing to help me transition to an independent investigator (see letters). I will receive mentoring at regular meetings, when we will review my progress in completing TGs, research aims, and identify strategies to address challenges. I will meet with my primary mentor, Dr. Petrenko, twice per month and as needed. I will meet with my co-mentors (O’Connor, Iadarola, Kuo) at least monthly, alternating between 1:1 meetings and joint mentor meetings to integrate and bring together their advice, skillsets, and expertise. I will also meet with my entire K23 Committee of mentors and advisors quarterly, when our full team will discuss my career, training, and research progress, optimize their cohesion, and offer joint feedback.

Achievement of the following milestones is expected during my K23:
1. Adapt and produce a finalized peer-delivered CMC caregiver support intervention called Café-CMC. 
2. Produce preliminary data for an R01. Apply for R01 RCT by end of K23 Yr 3 +/- resubmission in Yr 4.
3. Disseminate findings from K23 Aims to be published in 1-2 papers/year in collaboration with mentors and advisors, notably including CMC caregiver Advisor Mrs. Johnson (see Aims, Expected Outcomes).

EDITORIAL COMMENTS: The content of this table of mentors and advisors is very impressive! It is well organized, and full of information. Because the table is so detailed, and so much is said about mentors in the Career Development Plan, not a lot more needs to be said in this Mentor Team section. Without the table, this section would have required much more detail. If you can put details in tables, which are allowed to use small fonts, you can save space in the narrative parts of a grant proposal. 

The milestone summary works very well here, even though it is only 4 lines long. It focuses on the most important outcomes: intervention, publications, and R01 grant development.


SPECIFIC AIMS: Medical advances have resulted in a growing cohort of children with medical complexity (CMC).35 These children have complex multi-system chronic conditions and often rely on medical devices including feeding tubes and respiratory supports.36 Their increasing numbers and intense resource utilization have fueled an emerging complex care research field, although there are few R01-level investigators and a great need for more foundational research. Among caregivers of all children, CMC caregivers experience the highest rates of emotional distress, anxiety, and depression.37-41 They experience tremendous meaning and purpose, but they also face unique challenges. CMC caregivers must manage high use of health services while navigating system inadequacies, provide intensive care for their child at home, and cope with unmet emotional needs, including loneliness.42 Caregiver mental health impacts children’s health, and this relationship is bidirectional.43, 44 Accordingly, there is an emerging focus on caregiver adaptation, a well-recognized process by which caregivers cope with their circumstances to meet their own needs and those of their children.45 Caregiver adaptation is supported by 3 processes: coping, social support, and self-efficacy.3 Recent interventions, focused on care coordination and health services optimization, show promise in improving caregiver and child health.46, 47 How to support CMC caregiver adaptation, however, is a significant knowledge gap, and there is a critical need to develop support interventions and test them in an evidence-based approach.29, 48-54 The American Academy of Pediatrics, National Academy of Medicine, Maternal and Child Health Bureau, and more recently the Surgeon General in August 2024, have emphasized the need to better support CMC caregivers.33, 55-57

[bookmark: _Hlk180098280][bookmark: _Hlk180098374][bookmark: _Hlk180098394]My long-term goal is to become an independent investigator who improves the health of CMC and their caregivers by enhancing caregiver support. Funded by a Young Investigator Award, a University Research Award, and a KL2, I have completed 7 studies and published 5 manuscripts directly related to this K23. To collect preliminary data, I conducted a needs assessment, partnering with our CMC Caregiver Advisory Group. We found that CMC caregivers’ support needs could be met through small group, peer-led support sessions. I also found that peer support for CMC caregivers is an unmet national need.13 Using a community-engaged research (CER) approach, I piloted with our team of trained caregivers an intervention called Parent Cafés, and conducted 12 monthly Cafés over 1 year (6 Zoom, 6 in-person). Cafés are evidence-based, structured conversations led by experienced caregivers; caregivers self-reflect, experience peer-to-peer learning, and build social connections. Cafés were first developed for the foster care system. They have been shown to strengthen caregiver supports and wellbeing.58-66. In our pilot, participants reported high acceptability and felt that the Cafés enhanced their adaptation. However, they did not feel that the Café intervention was ready for a full-scale randomized controlled trial (RCT), providing the scientific rationale for this project. CMC caregivers strongly recommended adapting the Café intervention to increase relevance to their lived experience, consistently using Zoom for Cafés, and examining pilot trial procedures for feasibility prior to conducting a full-scale RCT. Their preference for Zoom delivery aligns with increasing evidence that virtual methods are effective to provide clinical care and family support.67-69 My specific goal is to adapt the existing Parent Café intervention for CMC caregivers to create Café-CMC and pilot test the trial and intervention package. My central hypothesis is that conducting a pilot RCT of Café-CMC is feasible, and that Café-CMC will enhance caregiver adaptation and improve coping, social support, and self-efficacy.

AIM 1: Adapt a peer support intervention for CMC caregivers to enhance caregiver adaptation. Using the ADAPT-ITT process,70 we will modify Parent Cafes to produce the Café-CMC intervention, increasing relevance to CMC caregivers and focusing discussion prompts and content on coping, social support, and self-efficacy. We will deliver all Cafes via Zoom. Using CER, we will collaborate closely with our CMC Caregiver Advisory Group, meeting monthly to adapt and conduct trial runs of Café-CMC. Exit focus groups will provide caregiver input to inform iterative adaptation.

AIM 2: Conduct a pilot RCT of our adapted intervention, Café-CMC. We will randomize 64 CMC caregivers (of children 0-3 years) to receive either the Café-CMC intervention (n=32) or Usual Care (n=32). We will use the RE-AIM evaluation framework to examine feasibility of the trial design, procedures, and intervention implementation (focusing on recruitment, adoption, retention, intervention fidelity), and preliminary efficacy (with self-reported outcome measures of caregiver adaptation, coping, social support, and self-efficacy).71, 72

This K23 will propel me toward becoming an independent investigator. This project benefits from a robust research environment and support of mentors experienced in developing and testing behavioral interventions. Achieving the research aims and training goals will enable me to gain expertise in behavioral science, CMC caregiver lived experience, intervention adaptation using CER, and RCTs of behavioral interventions. Findings will support a R01 RCT to test the efficacy of our Café-CMC intervention to improve caregiver adaptation.


EDITORIAL COMMENTS: This Specific Aims section has 2 unusually long introductory paragraphs, and therefore 2 quite short statements of the aims themselves. Normally I would not recommend this approach, but there are good several reasons for its use here: 1) The PI is creating a strong rationale for the kind of study which is not typical of NIH-funded mechanistic research; 2) He needs to defend a study of a two-layered population: first, children with medical complexity, and second, the caregivers of these children. The study focuses on the caregivers, but their importance depends on the high medical needs of the children they care for. Hence he makes the point that “Caregiver mental health impacts children’s health, and this relationship is bidirectional. ”42, 43 Of course caregivers’ need for better lives should in itself be a strong selling point, but reviewers usually prefer to fund studies of patients. 3) The PI has conducted an unusually large number of preliminary studies, many of which are already published; this is likely to be a powerful persuader to reviewers. 4) This unusual productivity has been possible because the PI has been awarded three small grants since the first version of this K23 was submitted (and rejected). Again this evidence of success should make a positive impression. 

The description of Aim 1 can afford to be shorter than usual because the PI and his community engagement team (who were recommended by the reviewers) have already tested the Café group process monthly over 12 months, as described in ¶2, and found it to be well received by the CMC caregivers. Much of Aim 1 discusses how the team will focus on the recommendations for improvement received from the pilot group of caregivers. Aim 2 can also afford brevity for the same reason. Here, the goal will be testing of feasibility and preliminary efficacy. The PI makes it clear that full efficacy testing will occur in the future R01-funded RCT. 

The final paragraph, in 3 sentences, describes the intended combined effects of the CD plan and the Research Strategy, ending (as usual) with the future R01 that will be enabled by the studies in this K23.


RESEARCH STRATEGY

BACKGROUND AND SIGNIFICANCE
Children with medical complexity (CMC) are one of the fastest growing at-risk pediatric populations in recent decades.35 CMC have chronic conditions affecting multiple organ systems, functional limitations, high health care use, and intensive caregiving needs. Although only 1-2% of the pediatric population, they account for >30% of pediatric health care spending (~$100 billion annually).31 CMC caregivers experience tremendous fulfillment with meaning and purpose, and tremendous challenges with isolation and navigating complex health care systems.1, 42, 73-77 Compared to caregivers of other children, CMC caregivers live with 5 times the rate of mental health conditions; emotional distress negatively affects both their wellbeing and their children’s health through relational health.37-41, 78-81 Evidence suggests that improving caregiver mental health will benefit child outcomes.43, 44 The early childhood years are especially challenging, as caregivers must adapt by re-imagining their expectations for their child and adjusting to new family and parental roles.82 

Research on caregivers of adults with chronic conditions (e.g. Alzheimer’s, dementia, cancer, etc.) links caregiver distress to poor health outcomes for caregivers and care recipients.83, 84 Evidence shows that support groups for caregivers of adults with chronic conditions mitigate caregiver burden and distress.85 Likewise in pediatrics, strength-based approaches to support caregiver adaptation are gaining recognition.51, 86-89 Caregivers are often parents, but also include individuals who act in a parental role and are primarily responsible for a child’s care. Caregiver adaptation encompasses coping strategies, social support access, and skill-building to meet their needs and those of their children.45 The American Academy of Pediatrics, National Academy of Medicine, Maternal and Child Health Bureau, and more recently the Surgeon General in August 2024, have highlighted an urgent public health crisis to better support CMC caregivers.33, 55-57

Existing CMC caregiver support interventions have included parenting programs, respite care, health service transition support, and care coordination. These interventions have shown some promise to improve child health and caregiver navigation of the health system.46, 47, 52 Intervention development and RCTs have been centered mainly within the health system and focused on health care utilization and cost (e.g. hospitalizations, emergency room visits, annual spending).47, 90-92 These ongoing interventions clearly provide value to children and caregivers, but leave important knowledge and research gaps in addressing the emotional components of CMC caregiver adaptation through peer support and group models.48-51, 93 Furthermore, CMC caregivers have routinely been excluded from co-designing programs intended to support them.  

Peer support interventions have proven effective for caregivers of children with autism, asthma, and cancer to improve caregiver adaptation, access to resources, and child health outcomes.94-99 Participants in peer support interventions report emotional benefits in connecting with others with shared experiences and practical benefits in exchanging knowledge to build skills.100 Despite potential benefits, peer support remains underexplored for CMC caregivers, even though the few CMC caregiver-focused studies have shown a high satisfaction in connecting with peers. The two most recent reviews of CMC caregiver interventions found limited tests of peer support interventions and an unmet need to better tailor peer support programs to their lived experiences.52, 90, 101, 102 A 2021 Cochrane review found inconclusive evidence for CMC caregiver peer support due to poor study quality, although qualitative studies seemed to reveal benefits.103

Parent Cafés are a caregiver support intervention where trained caregivers guide other caregivers in group conversations to promote adaptation and wellbeing. They have been widely implemented for  families in distress, but never in CMC caregiver populations. The Cafés facilitate reflection, peer-to-peer connection and learning, and promote strength-based protective factors (Figure 1).104, 105


Figure 1. Protective factors of the Parent Café model
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The Parent Café is a caregiver peer-led intervention (Figure 2). For the Zoom version, trained caregivers act as “Café Hosts” to facilitate large-group conversations in the virtual main room, and as “Table Hosts” to facilitate small-group conversations in virtual breakout rooms. Other caregivers act as “Participants” to attend the Café without any required prior training and receive instructions during the Café.
The activities in ~1.5 hour Parent Cafés include:106,61 
1. Intro and agreements on expectation setting (e.g., confidentiality, camera on promoting engagement, privacy)
2. Active listening dyad exercise 1:1 conversation between caregivers as ice breaker in virtual 1:1 breakout rooms
3. Two rounds of hosted small-group conversations (3-5 caregivers in each small group virtual breakout room) facilitated by a Table Host. Discussion prompts are related to strength-based protective factors, such as: "What beliefs stop you from asking for help? What circumstances have caused you to change your mind?" 
4. Written commitment: after the last small-group conversation, participants make an electronic commitment (e.g., email with delayed send) to themselves to act on what they have learned
5. Debrief of insights through a large-group conversation facilitated by the Café Host in the virtual main room 
6. Conclusion by all attendees sharing one word to summarize their Café experience and takeaways 

Strengthening Families Illinois, a partnership between the Doris Duke Charitable Foundation and the Center for the Study of Social Policy, originally developed Parent Cafés in 2007, and they are now housed with Be Strong Families, an organization based in Chicago.104 Parent leaders representing more than 40 early childhood programs developed the intervention.59 Hundreds of organizations across 30 states in the US and internationally have implemented Cafés funded by Departments of Health and Human Services and other agencies, reaching thousands of parents. Cafés, originally designed for foster parents, have been adapted for dads, parents of teens, and parents of LGBTQ+ children. Observational data has shown that the Parent Café intervention improves family and caregiver adaptation, enhances caregiver resilience, reduces child maltreatment, builds parent leadership, and improves child developmental outcomes.58-66

Cafés are designed to be delivered in person or virtually through a videoconference platform such as Zoom (currently the most common method according to Be Strong Families). Accelerated by the COVID-19 pandemic, group-based virtual services for emotional support have proven feasible and produce similar outcomes to in-person methods.107 CMC caregivers prefer virtual care because it reduces costs (e.g. transportation, missed work, etc.) and increases access, especially for those in rural areas.46, 67-69, 108

Scientific rationale: Our preliminary data from CMC caregivers demonstrate that the existing Parent Café intervention is not fully applicable to their needs, providing scientific rationale for adapting the Parent Café intervention into Café-CMC. Effectively supporting CMC caregivers requires tailored interventions.51 CMC caregivers have unique adaptation and support needs, which include: a need to transform child and caregiver expectations to find acceptance, develop a medical provider and advocacy role, integrate medical devices into their home, and navigate high utilization of services.73-76, 109, 110 Café-CMC content needs to include discussion prompts relevant to the specific lived experience of CMC caregivers. There are also key gaps in understanding how CMC caregivers will engage with a RCT of a support intervention such as Café-CMC. No R01-level RCTs have been conducted to evaluate the efficacy of the Café intervention. There is a need to evaluate the adequacy and feasibility of our proposed pilot trial and procedures prior to progressing to a large-scale RCT.

Innovation: 
· Few published studies have addressed, much less shown improvement in adaptation among CMC caregivers.48-51, 93 In addition, no NIH or R01-level studies investigating the Parent Café model have been reported. All studies have been observational. Our series of studies would be the first to evaluate Parent Cafés through RCTs. If efficacy of the Café model is demonstrated, this approach could be applied by our team and others to support caregiver groups across the life course. Potentially relevant populations could include caregivers of children with autism, disabilities, CMC adolescents, and even older adults.
· Delivery of this intervention virtually, as requested by our pilot group of caregivers, will contribute to ongoing research efforts to better understand virtual group support interventions to enhance wellbeing for caregivers.
· We are applying a well-established theoretical framework of caregiver adaptation in chronic pediatric disorders from Wallander and Varni to a new setting of CMC caregivers (see Approach).3

EDITORIAL COMMENTS: The first three paragraphs are an expansion of the opening paragraphs of the Aims section, providing more details, with many references, regarding CMC needs and costs, and CMC caregiver support needs. The special focus of the planned intervention is caregiver adaptation to the challenges of their new and unexpected role, which includes developing coping strategies, accessing social support to fight isolation, and skill-building around the complex tasks of being a CMC caregiver.  Peer support is emphasized in ¶3: although peer support in Cafés was welcomed by caregivers in the preliminary studies, insufficient proof of efficacy exists in the literature. 

Half of the Significance section describes and discusses Parent Cafés, the chosen intervention to be adapted in the study and pilot tested with CMC caregivers. A brief but clear diagram explains the protective factors embodied in the Café design, and the process of these events is listed. In addition, extensive data on the proven efficacy of the original Parent Cafés is discussed. However, the PI’s preliminary data on using the original form of the Cafés with CMC caregivers demonstrates the need to modify the intervention to match their lived experience. They need different content (e.g., use a medical devices), and also prefer Zoom delivery. This is the focus of the Scientific Rationale, delivered in the final paragraph. An additional key issue raised is that the response of CMC caregivers to an RCT designed study is not yet known. 

The detail in Significance means that the Innovation section can be brief. Clearly the application of Parent Cafés to CMC caregivers is novel, and no R01-level studies of even the original Café model have been undertaken previously. The potential to apply the newly adapted caregiver Cafés to other populations is also novel, as is the use the Cafés in entirely virtual applications.

Overall, these two sections do a good job of reinforcing the rationale given in the Aims section, with more details, many more references, and a clear restatement of the scientific rationale.  


APPROACH 
Preliminary Studies: I have developed a strong foundation of research examining pediatric chronic disorders, caregivers, CMC, and adaptation. My early research focused on improving caregiver and provider coping for  hospitalized children and those with cancer.6, 7, 11 My intervention research, primarily in the QI field, strengthened the provider-caregiver relationship and enhanced family-centered communication.8-10, 12 Over the past 5 years I have increasingly focused my studies on CMC and their caregivers’ adaptation. For this K23, my preliminary studies have examined adaptation processes and emotional distress for CMC caregivers:

1. National Mental Health Profile of Parents of CMC.13 Along with my mentor Kuo and advisor Halterman, I performed a secondary analysis of national survey data. I found that nationally, 85% of parents of CMC reported no emotional support from peers. Compared to parents of less complex children, parents of CMC had significantly greater odds of reporting poor mental health and not knowing where to go for help.
2. National Profile of Caregivers of Children With Disabilities and Medical Complexity.14 We found that 75% of CMC had experienced at least one adverse child experience (ACE). CMC caregivers were at lower odds of endorsing family resilience and were over 3 times more likely to have depression. 
3. Trends in Health Care Use and Spending for Young CMC With Neurologic Impairment.111 I found that young CMC used health services most during their first 2 years of life, requiring substantial adaptation.
4. I led qualitative studies (n=14 caregivers of CMC aged 1-18 years), funded by a Young Investigator Award with my K23 mentorship team. We interviewed CMC caregivers to examine coping and adaptation: 
i. Coping Factors for CMC Caregivers During Hospitalization.112 I found that caregiver coping was supported by adjusting self-care and balancing their own shifting health needs and those of their child.
ii. Caregivers of CMC: A Qualitative Study of Their Adaptation (in press).113 I found key factors for caregiver adaptation included finding meaning, organizing a practical care system, and coping. 
iii. A Qualitative Study of Emotions in the Adaptation Process of CMC Caregivers (abstract presented in 5/2024, manuscript in review). We found CMC caregivers experiences were characterized by inspiration, confidence, and gratitude as well as isolation, anxiety, and grief.

During a KL2 institutional grant (7/2023 to 6/2025) with supplemental funding from a University Research Award, I have completed 3 additional studies with my full K23 mentor team (2 qualitative and 1 implementation science) which directly informed this K23 proposal (3 first-author manuscripts in preparation).

5. Caregivers of Young CMC: A Qualitative Study of Their Adaptation. I led a qualitative study (n=31 caregivers of CMC aged 0-3 years) with my K23 mentors to examine CMC caregiver adaptation. We found that CMC caregivers emotionally adapt by forming peer relationships to communicate and form bonds.
6. Needs Assessment of CMC Caregivers Examining Support Needs and Preferences for Interventions (abstract accepted for presentation in 4/2025). I led a community-engaged needs assessment (n=31 caregivers of CMC aged 0-3) with my K23 mentors to examine CMC caregiver support needs and preferences for interventions. These findings directly shaped the proposed Café-CMCs for this K23.
i. CMC caregivers believed group support interventions could meet their unmet needs for peer support even though they recognized these interventions could not address all their practical needs (e.g., financial needs, health system challenges, lack of adequate home nursing support). 
ii. They thought group facilitators should be peer CMC caregivers. They preferred group size of 5-15 caregivers of children with similar medical device needs. They thought support sessions should be introduced during health encounters (e.g., clinic visit or hospitalization) and occur after the encounter, be delivered consistently over Zoom, occur about monthly, and last for ~3 sessions.
iii. Asked if they would participate in peer support interventions, 60% said Yes/Strongly Yes and 40% said Maybe/No. CMC caregivers thought that the Parent Café intervention was promising to effectively support their unmet peer support needs.
7. Pilot testing of Parent Cafés in Caregivers of Young CMC. Collaborating with our CMC Caregiver Advisory Group, we pilot tested the Café intervention over the past year. Participating CMC caregivers felt that the Cafes were highly acceptable, decreased their distress, and increased their adaptation. 
i. We partnered with Be Strong Families (community organization advisor, see LOS) to train 16 CMC caregivers over 3 days to lead the Café intervention as Hosts. We then conducted 12 monthly Cafés over the past year (alternating between Zoom and in-person, 6-15 CMC caregivers attended each). 
ii. Of the 30 Café participants (70% mothers, 100% of their CMC used feeding tubes and had developmental delays), 100% agreed that Cafés helped them reflect on their strengths. 60% of those we attempted to consent agreed to attend, and we noted a 75% retention rate for >3 Cafés. Exit focus groups revealed that caregivers perceived the Cafés to be effective and highly acceptable.
iii. Caregiver participants strongly recommended (73%) consistently offering Cafés via Zoom.
iv. CMC caregivers recommended adapting Café content and the intervention to better reflect their lived experiences. They felt that the existing Café model was not yet fully relevant to their caregiving context because its content did not include discussion prompts relevant to their unique experiences of re-interpreting their parenting expectations, coping with intensive caregiving responsibility, usage of medical devices, and becoming an advocate to navigate services and community resources. They recommended Cafés focus on these processes. These data directly informed our proposed Aim 1.

These studies provide a strong scientific rationale for more advanced studies to adapt and test the Café-CMC intervention, but the science is still at an early stage of development. My preliminary studies highlight my strong skills and experience in CER, but as described in my Training Plan, I need additional skills and mentoring in several key areas to advance this science and complete an efficacy RCT. In particular, I recognize gaps in applying behavioral science to intervention adaptation using CER, and in negotiating the complexity of leading randomized controlled trials. 

CMC Caregiver Advisory Group (CAG): I established our advisory group in December 2023. To support community engagement, we have met monthly to consistently integrate CER throughout my KL2. Our current CAG is comprised of 10 CMC caregivers with lived experience including K23 advisor Johnson (a CMC mother, see LOS), and 4 health care team members: a social worker, complex care pediatrician, nurse, and community organization member. We meet monthly and have collaborated to complete preliminary studies and disseminate findings (including caregivers as co-authors). I ensure that CMC caregivers’ voices and decisions guide our research activities. Caregivers have been paid $50 to attend these meetings and will continue to do so during Aim 1 and 2, as described below. As a team, we decided to pilot test Parent Cafés during my KL2 and successively piloted 12 Cafés over the past year. We have co-designed this K23 approach to offer Cafés consistently via Zoom, adapt the Parent Café to Café-CMC, and perform a pilot trial. CAG members felt Zoom was the most accessible while offering a sufficient level of engagement and connection. 

EDITORIAL COMMENTS: This is a remarkable set of Preliminary Studies for a K-grant! They represent five years of effort (2.5 years since the first K-23 proposal was submitted), with support from 3 different small grants. The PI has already stated the number of his publications related to the project; here he briefly summarizes 5 peer reviewed papers plus one in review, and then adds in much more detail the content of 2 additional, as yet unpublished preliminary studies: a needs assessment of CMC caregivers, and a pilot test over a year of their experiences with Parent Cafés (about 3 cafés/caregiver). The results of the pilot study were impressive: caregivers found them “effective and highly acceptable,” but preferred content more specific to their needs and delivery by Zoom. This is an ideal set up for the proposed new study.

The last paragraph is important in describing the CMC Caregiver Advisory Group, because in response to the previously submitted K23, the reviewers criticized the PI’s use of Community-based Participatory Research instead of Community Engaged Research (CER). Throughout this proposal, he repeatedly describes engaging the Caregiver Advisory Group and the community K23 Advisor as collaborators in the new study (note the repeated references to collaboration, co-authors, co-design, partnering). The Advisory Group has already been in place for 15 months.  

[bookmark: _Hlk193121542][bookmark: _Hlk187919799][image: ]Study Overview and Overall Frameworks: This K23 project is grounded in the principles of community-engaged research (CER). We will respond to the CMC caregiver voice throughout the research process to ensure that we meet their unique peer support needs.114 I will closely collaborate with CMC caregivers to adapt the evidence-based support intervention Parent Cafés for CMC caregivers, creating Café-CMC. Informed by Wallander and Varni’s theoretical framework of caregiver adaptation in pediatric chronic disorders,3 my guiding hypothesis is that Café-CMC will enhance caregiver adaptation and improve coping, social support, and self-efficacy (Figure 3). We will use the ADAPT-ITT70 process to adapt the Café intervention’s content. This framework consists of 8 phases that guide the adaptation of an intervention without damaging its core elements (see Aim 1).70 Once the Café-CMC intervention package is finalized, we will conduct a pilot RCT to examine feasibility of the trial, intervention implementation, and preliminary efficacy to improve adaptation using the RE-AIM (Reach Effectiveness Adoption Implementation Maintenance) evaluation framework71 (see Aim 2 and Table 4). Figure 4 diagrams our completed and planned studies that form a chain of evidence supporting a future R01 trial of our Café-CMC intervention to evaluate its efficacy to improve caregiver adaptation (following ORBIT Model phases115).
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EDITORIAL COMMENTS: This project overview provides a theoretical foundation for the planned study, with two diagrams. Fig. 3, the theoretical framework for the Café-CMC intervention, emphasizes the behavioral outcomes that will drive the caregivers’ adaptation to their role. These outcomes will be the focus for evaluation of the study. Fig. 4 shows a sequence of investigative steps over several years that follow the ORBIT model for behavioral treatment development. A schematic like Fig. 4 is very helpful in giving reviewers an overview of the study in the context of preceding and successive stages of development. (Note that throughout the proposal, the PI will use green shading to denote Aim 1, and blue shading to denote Aim 2.) 

AIM 1: Adapt a peer support intervention for CMC caregivers to enhance caregiver adaptation. Using the ADAPT-ITT process,70 we will modify Parent Cafés to produce the Café-CMC intervention, increasing relevance to CMC caregivers and focusing discussion prompts and content on coping, social support, and self-efficacy. Using CER, we will collaborate with our CMC Caregiver Advisory Group, meeting monthly to adapt and conduct trial runs of Café-CMC. Exit focus groups will provide caregiver input to inform adaptation.

Study Population: We will enroll caregivers of CMC who are in clinical care at UR. Eligible caregivers will be ≥18 years old, acting in a primary caregiver role for a CMC, be English-speaking, and of any sex, race, and ethnicity. For multiple caregiver households, each primary caregiver will be eligible. To ensure that our study population is sufficiently homogeneous, we will use a nationally accepted CMC definition: children with ≥2 complex chronic conditions who also use medical devices (e.g., feeding tube, tracheostomy, shunt).36, 116
· CMC Caregiver Advisory Group: We will continue collaborating with our existing CMC Caregiver Advisory Group (CAG, described previously) to adapt the Parent Café intervention to produce Café-CMC. Monthly CAG meetings will function as design workshops. Caregivers will receive $50/meeting.
· Café Hosts: Hosts will be CMC caregivers who have been caregiving for >3 years. They will lead the Café intervention sessions. We will partner with our existing trained Café hosts from the KL2 (n=16) and recruit and train an additional 8 Hosts (Table 3, step 7), making a total Host pool of 24 CMC caregivers. Hosts will receive $50 to lead each Café. 
· Café Participants: For CMC caregivers who will attend the trial run Café-CMC intervention sessions (Table 3, step 8) and act as Café participants, we will recruit caregivers of CMC aged 0-3 years old. They will receive $50 for participation in each activity (Café, surveys, and exit focus group).

Recruitment: A research assistant (RA) will screen caregivers for eligibility from existing electronic health record registries of our inpatient services (NICU, complex care, pediatric hospital medicine, PICU), outpatient complex care clinic, and NICU follow-up clinic at UR. The RA will explain the study in person at health encounters and/or over the telephone. Those interested will be consented using an IRB-approved method including re-consenting existing CAG members and Café Hosts. Recent review showed 300 eligible CMC caregivers on the registries. If caregivers drop out, we will recruit additional CMC caregivers to replace them. 

Methods: Guided by the ADAPT-ITT process, we will adapt and test the Parent Café intervention over 1.5 years and produce our finalized intervention package, Café-CMC (See Table 3 for details of steps and timeline).70 We will conduct monthly CAG meetings over Zoom that will function as design meetings and workshops. I completed ADAPT-ITT Steps 1-3 during my KL2, and I will complete Steps 4-8 during K23 Aim 1.

Sample Size Justification: The sample size for CAG “design workshops” for intervention adaptation and trial runs can be small (n=8-10), because our goal is to collaborate with an involved, committed caregiver group.115
	Table 3.  Using ADAPT-ITT to adapt and test Café-CMC intervention

	ADAPT-ITT steps
	 Methods

	Completed in KL2 Project

	Step 1: Assessed population’s risk and protective factors
	· I led a needs assessment (n=31 caregivers) finding that CMC caregivers prefer support interventions that are peer-led, include medium sized groups of 5-15 caregivers, and composed of caregivers of children with similar medical device needs. They prefer Zoom delivery, about monthly, and lasting for ~3 sessions.

	Step 2: Decided on intervention
	· With our CMC Caregiver Advisory Group, we decided to implement and pilot test Parent Cafés, an evidence-based intervention of caregiver-led structured small group conversations.

	Step 3: Administered intervention for feedback 
	· I partnered with Be Strong Families to train 16 Caregivers to lead Parent Cafés as Café and Table Hosts
· CMC caregiver Café Hosts and our team pilot tested Parent Cafés for acceptability (we conducted 12 Cafés)
· We conducted exit focus groups to solicit feedback. We found the Café model was highly acceptable and caregivers perceived benefit. Caregivers also suggested content modifications to increase relevance.

	To be Completed in K23 Project

	Step 4: Production of Intervention Draft

   *Months 1-3
	· Using CER to ensure that our intervention meets the needs of CMC caregivers, our CAG and I will collaboratively produce a Café-CMC draft intervention in monthly co-design “workshops.”
· We will co-design Café content and discussion prompts specifically tailored to the CMC caregiving context. We expect to incorporate topics related to caregiver adaptation, coping, social support, and self-efficacy. 

	Step 5: Topical expert consultations

   *Months 4-5
	· My CMC caregiver advisor Mrs. Johnson and I will discuss our drafted Café-CMC intervention with experts including Be Strong Families advisors, local CMC caregiver support organization (David’s Refuge), and psychologist mentors. Mentor Kuo, a national expert in complex care, will provide CMC system perspective.
· We will elicit expert feedback to improve model clarity and relevance to CMC caregiver adaptation. 

	Step 6: Integrate feedback into intervention
   *Months 6-10
	· Once we co-design a draft of the Café-CMC intervention, we will hold another design “workshop.” We will have the CAG members participate in one full Café-CMC in its drafted version. At the next CAG meeting, we will debrief and further adapt Café-CMC to produce another modified version. We will iteratively repeat this process until we produce a finalized Café-CMC intervention (expect 3 rounds of modifying the intervention).

	Step 7: Train personnel delivering intervention

   *Months 11-12
	· We will recruit an additional 8 CMC caregivers to act as Café Hosts (to lead Cafés) and collaborate with Be Strong Families to train them (beyond current 16 CMC caregivers trained as Café Hosts during KL2). 
· This training will be the same as our previous 3-day training to prepare CMC caregivers to be Café Hosts in February 2024, involving manualized Café materials, learning activities, and practice opportunities. Caregivers were also trained to create emotionally safe spaces, recognize and communicate with stressed caregivers, and to build strong peer relationships with other caregivers. They also received training in HIPAA

	Step 8: Test full intervention package 

   *Months 13-18
	· We will then test our finalized Café-CMC intervention package by conducting an open pilot trial run, which we expect will involve a dose of a total of 3 monthly Café-CMCs according to our preliminary data and CAG input. We will recruit 8 caregivers of CMC aged 0-3 years to participate in this trial run of the intervention package. 
· We will perform the trial run using the same methods as in the pilot RCT intervention arm (see Aim 2), to fine-tune and run through the recruitment, trial procedures, planned dose, and outcome assessment through surveys at baseline pre-intervention (T1), post-intervention (T2), and 2-month follow-up (T3). We will perform an exit focus group of Cafe Hosts and Participants and modify the trial protocol to address identified issues.

	*The expected timeline is informed by our prelim studies piloting the Café intervention and guidance from Be Strong Families. 






Alternative Approaches: Although my preliminary data and CAG input have directly informed this K23 plan, we may further adapt our approach to incorporate CAG and Café participant input and follow CER principles.114 If caregiver feedback from any step including Step 8 (the trial run of the final Café-CMC package) does not support proceeding, we will continue iteratively adapting the intervention. We will adjust the timeline to still achieve K23 milestones. We anticipate some barriers to study activity attendance because caregivers may need to unexpectedly care for their child. We may need to offer flexible options for participation, such as providing opportunities for CAG to provide asynchronous feedback and additional make-up meetings or Cafés.

Expected Outcomes of Aim 1: The key product is a finalized caregiver support intervention package, Café-CMC. I will also publish 2 manuscripts: 1) Description of the adaptation process for the Café-CMC intervention using CER and ADAPT-ITT; and 2) Description of finalized Café-CMC Intervention Package.

EDITORIAL COMMENTS: The language of Aim 1 is quite brief, because the Study Overview and Overall Frameworks section has already set the stage, and Table 3 provides a very detailed, step-by-step description of the adaptation and testing process. The smaller font allowed for tables and figures can be used to save a lot of space in a proposal. The Table is very carefully laid out, with numbered, marked ADAPT-ITT steps and grant months (see explanatory asterisk). Note also the use of blue and green shading in the narrative, figures and tables to distinguish Aim 1 and  Aim 2.

The Subject Recruitment section is straightforward. The PI distinguishes between the greater experience of Café Hosts (caregivers of children >3 years), compared to Café Participants (new caregivers of children 0-3 years). 

Inclusion of a section on Alternative Approaches is expected. The PI is careful to state that they may go back for iterative adaptation of the intervention at any stage of the pilot test, if the participants identify problems. This alternative reflects his strict compliance with CER methods. 

AIM 2: Conduct a pilot randomized controlled trial (RCT) of our adapted intervention, Café-CMC. We will randomize 64 CMC caregivers (of children 0-3 years) to receive either the Café-CMC intervention package (n=32) or Usual Care (n=32). We will use the RE-AIM evaluation framework to examine feasibility of the trial design, procedures, and intervention implementation (focusing on recruitment, adoption, retention, intervention fidelity), and preliminary efficacy (with self-reported outcome measures of caregiver adaptation, coping, social support, and self-efficacy). 71, 72


Study Population: We will enroll CMC caregivers using the same criteria as in Aim 1 (see study population).
· CMC Caregiver Advisory Group: We will continue collaborating with our CAG to conduct the pilot trial, discuss each cohort’s feedback, interpret trial results, and co-design the R01 during quarterly meetings.
· Café Hosts: For caregivers who will lead the Café-CMCs as Hosts, we will partner with our existing trained caregivers from the KL2 (n=16) and those trained in Aim 1 (n=8), totaling 24 potential Hosts.
· CMC caregivers for trial: We will recruit caregivers of CMC aged 0-3 years old for the Café-CMC intervention and Usual Care arms. The rationale for focusing on this age group of CMC is that the first years are an opportunity to optimize caregiver-child relational health. Pilot Café participants and CAG members reported this eligibility criteria and coordination into Cafés created a beneficial group dynamic with a balance of commonalities and differences. In our pilot Cafes, we found that including caregivers of CMC with similar young ages, complex chronic conditions, and medical device usage (e.g., feeding tube) ensured that they shared common experiences of caregiving for a young child with medical needs. 

Recruitment and Randomization: An RA will screen caregivers for eligibility from existing electronic health record registries and consent caregivers for the CAG, Hosts, and trial, as in Aim 1. Recruitment will continue until 64 caregivers are enrolled for the trial in cohorts of 16 caregivers every 6 months (8 in each arm), yielding 64 over 2 years. Caregivers will be randomly allocated 1:1 to Café-CMC intervention versus Usual Care using a block randomization to balance each cohort of 16 caregivers with 8 in each arm.117 If dyads (mother and father) participate, they will be assigned to the same arm. Assignment will be based on a computer-generated sequence using the REDCap randomization module and revealed to the RA and caregiver after completion of the baseline survey (T1). Given our primary objective is to examine the pilot trial’s feasibility, we will not pursue matching, stratification, or constrained randomization based on caregiver or child characteristics. Informed by our findings, we may incorporate these strategies in the R01 RCT design to better protect against confounding.    

Intervention Arm (Café-CMC): The finalized intervention package will be generated in Aim 1. Informed by our preliminary data, CAG, and Be Strong Families, who have advised hundreds of Parent Café teams, we expect  the optimal dose of our intervention package will include a total of 3 Cafés lasting 1.5 hours each, with a monthly frequency, a group size of 8 caregivers, and delivery over Zoom. In Aim 1, we will adapt the Café-CMC intervention to include discussion prompts that will be relevant to CMC caregivers and focused on
adaptation processes including coping, social support, and self-efficacy. For the intervention arm, we plan to conduct 4 cohorts over the course of 2 years (i.e., a total of 4 cohorts with 3 Cafés/each per 6-month period, for an expected total of 12 Cafés during Aim 2). Pacing in this manner with a 3-month gap period will ensure that recruitment can assemble blocks of 16 caregivers. Activities for each caregiver in the intervention arm would be 3 Cafés, 3 surveys, and 1 exit focus group. Caregivers will also receive usual care support services. 

Usual Care Arm: This arm will receive support services through their existing clinical providers and community organizations. This will include care coordination, social work, and referrals to community resources. Activities for each CMC caregiver in the usual care arm would be 3 surveys and 1 exit focus group. 

Retention: Café Hosts will receive $50 for leading each Café. CMC caregivers in both arms of the pilot trial will receive $50 for each Café, survey, and exit focus group. To maximize the opportunity for the intervention arm participants to attend the full dose of 3 Cafés, we will schedule for 4 Cafés during each cohort (the fourth as a potential make-up Café). We will also implement personalized reminders, flexible scheduling, technology support, expressions of gratitude, and consistent open communication with the study team to build trust.

Evaluation Methods: We will use quantitative and qualitative methods to examine the feasibility of the trial design, procedures, intervention implementation, and preliminary efficacy focusing on recruitment, adoption, retention, and intervention fidelity (see Table 4). We will examine RE-AIM evaluation framework domains: Reach, Effectiveness, Adoption, Implementation, and Maintenance.71, 118, 119 Informed by our preliminary data, CAG input, and Wallander and Varni’s framework of caregiver adaptation, we have chosen validated outcome measures of adaptation, coping, social support, and self-efficacy.3 Evaluation timepoints will occur at baseline pre-intervention (T1), post-intervention (T2), and 2-month follow-up (T3). Data collection will involve caregiver self-report surveys administered through REDCap, study documentation, and exit focus groups over Zoom.

	Table 4. Using the RE-AIM evaluation framework to examine feasibility of pilot RCT and outcomes

	RE-AIM Construct
	Methods and Feasibility Outcome Description
	T1
	T2
	T3

	Reach to evaluate feasibility of recruitment, enrollment, and participation level of individuals
	QUANT: Caregivers will complete surveys to self-report sociodemographics, child health conditions, and use of existing support programs; chart review will supplement.
	X
	X
	X

	
	QUANT: Using study team documentation, we will determine characteristics and absolute numbers to determine: 1) Consent rates: participants enrolled relative to those who were invited (eligible) but did not enroll and 2) Retention rates: those randomized to the Café-CMC intervention who attended >1 Café and all 3 expected Café-CMCs. 
	X
	X
	

	Effectiveness* to evaluate preliminary efficacy for the intervention’s impact on caregiver outcomes 

*This will be preliminary as Aim 2’s goal is primarily to evaluate feasibility of the pilot trial and its procedures
	QUANT: Through caregiver self-reported surveys, we will measure:
· PRIMARY outcome of Caregiver adaptation, Coping Adaptation Processing Scale (CAPS): 15-item validated scale measuring caregiver adaptation, score ranges 15 to 60.120
· SECONDARY outcome of Coping, Emotional Approach to Coping Scale: 16-item validated scale measuring emotion-based coping strategies, mean score 1 to 4.121
· SECONDARY outcome of Social Support: Personal Resource Questionnaire (PRQ2000): 15-item validated scale measuring perceived social support, score ranges 15 to 105.122
· SECONDARY Self-efficacy: Caregiver Competence Scale: 4-item validated scale measuring self-efficacy and caregiving behavior, score ranges 0 to 12. 123
	X
	X
	X

	
	QUAL: In exit focus groups of Café-CMC participants, we will collect responses regarding their perceptions of dose satisfaction and impact of the intervention on caregiver adaptation, coping, social support, and self-efficacy.
	
	
	X

	Adoption to evaluate trial implementation
	QUAL: In exit focus groups of Usual Care and Café-CMC Participants, we will examine satisfaction with measures and willingness to engage in the intervention and usual care arm.
	
	
	X

	Implementation to evaluate fidelity to the Café-CMC trial and intervention protocol
	QUANT: Using existing checklists (provided by Be Strong Families), we will gauge fidelity and adherence in implementation of the Café-CMC intervention: Café Hosts and RAs will complete a checklist of the completed Café-CMC elements during each Café.
	
	X
	

	
	QUAL: In exit focus groups of Usual Care, Café-CMC Hosts, and Café-CMC Participants, we will identify facilitators and barriers for adherence to protocol during study activities (especially Cafés) and elicit input regarding acceptability, compatibility, and suggestions for RCT modifications to optimize attendance, adherence to procedures, and fidelity.
	
	
	X

	Maintenance to evaluate Café-CMC sustainability
	QUAL: We will conduct exit focus groups with Café-CMC Hosts and Participants to identify strategies that would support retention. We will ask all caregivers in the pilot trial about potential interest, experience, and availability to Host Café-CMCs during the R01 RCT.
	
	
	X




Data Analysis: To examine feasibility of the trial design, procedures, and intervention implementation, we will summarize quantitative feasibility outcomes (see Reach and Implementation in Table 4) with descriptive statistics (e.g., means, standard deviations, medians). To examine preliminary Effectiveness of the intervention on caregiver outcomes, we will perform repeated measure ANOVAs to examine time and group-by-time differences in mean scores of caregiver outcomes (e.g., adaptation, coping, social support, and self-efficacy) at baseline pre-intervention (T1), post-intervention (T2), and 2-month follow-up (T3). The analyses will fit a linear mixed model, with fixed effects for the intercept, time, cohort group, and a group-by-time interaction term. We will control for Café group assignment and caregiver-child characteristics (e.g., demographics). For the qualitative analysis of feasibility outcomes (see Effectiveness, Adoption, Implementation, Maintenance in Table 4), exit focus groups will be audio-recorded, transcribed, and analyzed using MAXQDA qualitative software. We will conduct interpretative analysis to inform refinement of the RCT procedures and intervention implementation.119, 124 Coding will follow the MoSCoW criteria (Must do, Should do, Could do, Would like) with multiple independent coders, generating themes by consensus, and member checking results with our CAG.125

Sample Size Justification: We will have 24 trained Café Hosts. Allowing for attrition, we expect this amount will be sufficient given 2 caregivers host each Café. The proposed pilot trial sample size is 64 caregivers, which is sufficient to obtain feasibility data and parameter estimates to inform sample size and power calculations for the R01 RCT.126, 127  Although determining efficacy is not the primary objective of this pilot trial, power analyses were calculated to provide an estimate of the magnitude of group difference in the primary outcome CAPS-15 (measure of caregiver adaptation) that could be detected. We estimated a pooled SD of CAPS-15 to be 7 and intraclass correlation (ICC) of 0.5. Based on repeated assessments for outcomes, a sample size of 32 subjects per group (assuming a 10% drop out rate) at a two-sided 5% significance level will obtain 80% power to detect a difference of 3.6 in CAPS-15, which corresponds to a moderate effect size of 0.6.128, 129

Human Subjects Protection: Risks will be mitigated by establishing and upholding Zoom agreements for Cafes and CAG meetings (e.g., confidentiality, camera on while participating, private setting) and training of Café Hosts and study team in creating safe emotional spaces (Aim 1: Step 7. Training). The study team will attend all activities to address any distress, conflict, or issue that arises. Mental health risks will be assessed at the end of all study activities, including the Café-CMCs, with a mental health screening protocol (see HSP for details). This process includes referrals to care and emergency management if imminent risk is identified.

Alternative Approaches: We are confident that our team has sufficient expertise and preliminary data to produce an intervention during Aim 1 that will be ready for a pilot RCT in Aim 2. If barriers arise, we will continue to adapt the intervention until we produce a finalized version. We will perform the pilot trial at a single site, which will somewhat limit generalizability. We recognize the limitation of excluding non-English speakers, but conducting Cafés in other languages is beyond this study’s financial scope. We anticipate some barriers to study activity attendance because CMC caregivers may need to unexpectedly care for their child. We incorporated this expectation into our trial design by planning to schedule an extra (fourth) Café as a potential make-up Café for each cohort and recognizing that a Café can accommodate as few as 1 caregiver (as 2 Hosts will also attend). If retention in a cohort is poor, we will adjust to recruit additional caregiver cohort(s).

Expected Outcomes of Aim 2: The key product is a RCT package that is ready to be tested in a R01. I will publish 3 manuscripts: 1) Protocol for a pilot RCT of Café-CMC; 2) Qualitative analysis of caregiver feedback regarding Café-CMC intervention; and 3) Feasibility analysis of pilot RCT. This project will inform my long-term plans to adapt and test the Café and similar interventions with additional populations (caregivers of children with autism, disabilities, and older CMC, non-English speaking caregivers, and caregivers of older adults).


EDITORIAL COMMENTS: In Aim 2, as in Aim 1, the narrative is reduced in length because of the detailed information in Table 4.  However, the Intervention Arm is carefully described to lay out participant numbers per round of Cafés, number and timing of Cafés, opportunities for makeup of missed Cafés, etc. Data from “Usual Care” participants, Café Hosts and RAs are also included. The PI takes special care in discussing the rationale for including participants who are caregivers of children ages 0-3 years, rather than older ages. 

Table 4 describes in considerable detail the evaluation plan, based on the RE-AIM framework, including both quantitative and qualitative methods of analysis. Three evaluation time points are planned for data obtained from surveys, exit focus groups, and Café-CMC data from the Intervention Group. The Usual Care group will participate at the same timepoints with surveys and exit focus groups. Feasibility data are of course of primary importance. However, other critical outcomes from the study, although preliminary, are the self-report measures from all participants on adaptation, coping, social support, and self-efficacy, measures collected using validated tools. These data will be important as the research team plans the upcoming R01 RCT. Hence the data analysis focuses on both feasibility and outcomes (preliminary efficacy). Sample size data are discussed from the perspective of the current study, and estimates of the needed sample size for a future R01 RCT. Human subject protections are discussed here because of concerns voiced by one of the reviewers about mental health and confidentiality risks to caregivers. A full discussion of Human Subject Protections is always included later in these proposals. 

The most likely potential need for alternative approaches involves problems with caregiver attendance, which are discussed in considerable detail in the methods for the Intervention Arm. 

For both Aim 1 and Aim 2, a particular strength is laying out plans for 5 papers that will be written during the project. It is rare for a K-grant proposal to promise this degree of productivity, but the PI’s past productivity argues that the plan is doable. The timing for these papers is included in the Timetable in the CD Plan.
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Figure 3: Theoretical framework of caregiver adaptation applied
to a peer support intervention (Café-CMC) for CMC caregivers
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Figure 4. Series of studies to adapt and test a CMC caregiver support intervention

___________________ I

I Completed |I K23 Aim 1 1 K23 Aim 2 IIFuture RO1’s!

1 in KL2 il Training Goals 1, 2, 4 I'Tralnlng Goals 2, 3,4 !

1 I Year 1-2 (~1.5 yrs) I| Year 2-4 (2.5 yrs) I| |

Clinical |1 Define i Refine Open Pilot II Pilot RCT [ Efficacyana |'

Question 1 Examined CMC II| AdaptParent Conduct open ||| Conduct pilot RCT I| Effectiveness |l

How to I Caregiver Adaptation I Café to Café- pilot trial run of I to evaluate | trials 1

Enhance T + CMC finalized Café- feasibility and -W Conduct RCTs to I
CMC Performed Needs intervention CMC I implementation evaluate Café-

Caregiver | 1| Assessment for Peer |ji intervention | outcomes h CMC I

Adaptation? 1 Support i package || I| 1

I
| — | _ 1 /] S 1





