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NIH Collaboratory Ethics and Regulatory Core: Initial Consultation 
Coordinated Care Pain Management Technology Implementation (CARNATION) 

January 21, 2026; 3:00-4:00 pm ET (via Zoom) 

Attendees: 
• Core, Coordinating Center, and NIH: Joe Ali (Johns Hopkins University), Anthony Domenichiello (NINDS), Rebecca Hommer (NINDS), Luke Gelinas

(Advarra), Beda Jean-Francois (NCCIH), David Magnus (Stanford University), Kevin McBryde (NCCIH), Stephanie Morain (Johns Hopkins University),
Pearl O’Rourke, Caleigh Propes (Johns Hopkins University), Tammy Reece (Duke University), Damon Seils (Duke University), Jeremy Sugarman (Johns
Hopkins University), Dave Wendler (NIH Clinical Center)

• Study team: Lynn DeBar (co–principal investigator), Meghan Mayhew (project director)

AGENDA ITEMS DISCUSSION ACTION ITEMS OWNER 
Overview of the trial Meeting attendees received the project’s specific aims, research plan, and data 

management and sharing plan with the agenda (see supplementary material 
attached). Jeremy Sugarman facilitated introductions and described the 
purpose of the consultation. Co–principal investigator Lynn DeBar represented 
the CARNATION team, along with Meghan Mayhew (project director). 

Project overview: Lynn gave an overview of the project, which is supported 
through the NIH HEAL Initiative by a grant from the National Institute of 
Neurological Disorders and Stroke (NINDS) using a UG3/UH3 award 
mechanism. The CARNATION team will partner with a national network of 
community health centers to test a multicomponent implementation support 
intervention designed to enable community health centers’ systematic use of 
EHR technologies for coordinating primary care–based pain care that is 
congruent with integrative pain management (IPM). IPM includes elements of 
biopsychosocial-based pain management strategies. The team’s prior research 
showed that high-impact chronic pain is most prevalent among adults living in 
poverty, those with less than a high school education, and those with public 
health insurance, and hence they are a focus for this study. The project builds 
further on the team’s prior research involving qualitative interviews with 
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community health center staff and patients regarding the delivery and receipt of 
nonpharmacologic treatments for chronic pain in these settings. 
 
Sponsoring institution: Kaiser Foundation Research Institute. 
 
Collaborators: OCHIN, Inc; community health centers in the OCHIN Network; 
RAND. 
  
NIH Institute Providing Support/Oversight: National Institute of Neurological 
Disorders and Stroke (NINDS). 
  
Study design: The research team plans to conduct a hybrid type 3 
implementation-effectiveness cluster randomized trial to test a multicomponent 
implementation support intervention to help community health centers use the 
EHR-integrated Compass Rose module in Epic to coordinate multimodal pain 
management. The trial will involve 20 community health centers in the OCHIN 
network, each with a minimum of 50 eligible patients. The clinics will be 
randomly assigned 1:1 to either the early intervention arm or the delayed 
intervention arm. In the UG3 planning phase, the research team will engage key 
advisors and identify the participating community health centers, tailor the 
health IT infrastructure and EHR tools to optimize facilitation of IPM-congruent 
care delivery, ensure the adequacy of the health IT infrastructure, and refine the 
process and outcome measures. In the UH3 implementation phase, the 
research team will conduct the pragmatic trial, assess impacts on pain-related 
functioning, and conduct a formative evaluation and budget impact analysis. 
 
Outcomes: The primary outcome is a clinic-level composite measure of IPM-
congruent care. It is a binary measure representing whether an eligible patient 
received all core components of coordinated pain care within 6 months of their 
initial primary care encounter. To meet the criteria for this outcome, all 5 of the 
following must be documented in the EHR: initial pain screening and at least 1 
reassessment; medication review and management; receipt of physical 
reconditioning services (such as physical or occupational therapy); receipt of 
pain-related psychological support; and evidence of IPM-care coordination, 
such as the use of specific CMS care coordination codes. 
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Secondary outcomes focus on clinical impacts on the patients. The study will 
measure changes in pain-related functional impairment within 6 months of 
initiating coordinated care. This is evaluated using the following patient-reported 
measures: resolved high-impact chronic pain, measured by the Graded Chronic 
Pain Scale-Revised (GCPS-R); Pain, Enjoyment of Life, and General Activity (PEG) 
score; and whether patients had at least a 30% (partial response) or 50% (full 
response) improvement in their PEG score. 
 
The study will use the PRISM RE-AIM framework to measure implementation 
outcomes. 
 
David Magnus asked about the relationship between this trial and the research 
team’s previous work in the PPACT, Back On Track, and RESOLVE studies. Lynn 
explained that CARNATION will assist with care coordination, rather than 
administer the component parts. Often this kind of IPM is done in tertiary care 
settings. CARNATION seeks to emulate that care coordination in a way that is 
tailored to what is available in community health center settings. 
 

Status of IRB approval 
 

 

Oversight is provided by the Kaiser Permanente Interregional IRB (KPiIRB). 
Approval for UG3 planning phase activities was received on December 15, 2025. 
OCHIN’s reliance agreement with KPiIRB is currently in process and is expected 
to be finalized by the end of January 2026. The research team intends to submit a 
modification containing the final UH3 trial protocol in July 2026 to ensure 
approval by August 2026. The research team has had discussions with the IRB 
about the study’s rationale, focusing on the clinic-level measures and the use of 
EHR data rather than obtaining consent and collecting data individually from 
patients. 
 

  

Risk (Does the project 
meet regulatory criteria for 
being considered minimal 
risk?); and consent 
(planned processes for 
relevant subjects) 
 

The research team anticipates that the project will meet the criteria for minimal 
risk. The intervention occurs at the clinic level, involving implementation support 
provided by OCHIN staff whose standard jobs include such technical and 
workflow services. The IPM services that patients will receive are considered 
part of existing standard clinical care at the community health centers. Only 
limited analytic patient-level datasets will be transferred outside OCHIN. 
 
Jeremy asked whether there are additional burdens, risks, or data collection 
activities related to clinic staff. Lynn responded that the research team is trying 
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to ensure that the intervention is not perceived to be more burdensome for the 
staff in these settings. 
 
Pearl O’Rourke asked for clarification about whether data will be collected at the 
clinic level or the individual provider level. Megan Mayhew responded that one of 
the implementation support components provides reports on use; the intent is 
to do this at the clinic level to help clinic staff and leadership understand 
implementation barriers. The research team is not planning to create provider-
specific reports. They will see what amount of coordinating has been done at the 
care coordinator level but not for primary care physicians. The care coordinators 
are staffed out of the clinics in ways that work for their clinical workflow. This is 
akin to care coordination services that OCHIN helps with routinely for other 
conditions. The research team will not be looking at individual physician-level 
data. 
 
Pearl and Luke Gelinas asked about notification to providers that the study is 
occurring. Lynn DeBar responded that a requirement for participating clinics is 
to have a physician champion for the program. Pearl and Luke expressed that, 
although the clinic is the object of study, there are good reasons (such as 
transparency) to make sure providers are informed that their sites are 
participating in a research study. 
 
After the meeting, Lynn provided more information in response to the question 
about whether individual data will be collected from care coordinators that may 
render them subjects. Care coordinators will be asked to provide consent for 
participation in formative or qualitative data collection. Consent will not be 
obtained for obtaining data regarding usual care coordinator activities, which are 
standard clinical care flow processes in the OCHIN clinics, including the audit 
and feedback reports planned as part of the practice facilitation process.   

Privacy (including HIPAA) The research team will request a waiver of HIPAA authorization. Due to OCHIN 
network member agreements and the use of a research data warehouse, public 
sharing of patient-level datasets is not feasible. Aggregate data and codebooks 
will be shared instead. Only limited, deidentified analytic datasets will be 
transferred outside OCHIN to the Kaiser Permanente Washington Health 
Research Institute for analysis. 
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Monitoring and oversight An independent monitoring committee of 3 or 4 experts will be established. The 

committee will first meet in June or July 2026 to review the protocol before UH3 
submission and will meet every 6 months thereafter to monitor scientific 
integrity and progress and to ensure the interests and needs of the community 
health centers are well served. 
 
Anthony Domenichiello agreed to double-check NINDS policy to determine if a 
formal DSMB is required. 
 

Double-check 
NINDS 
requirements with 
respect to DSMBs. 

Anthony 
Domenichiello 

Issues beyond this project 
(regulatory and ethics 
concerns raised by the 
project, if any) 
 

Core members discussed that, as pragmatic trials increasingly target clinics 
rather than individuals, the traditional regulatory framework (which focuses on 
individuals) may need to evolve to address the system or clinic as the subject. 
 

  

 



SPECIFIC AIMS: Musculoskeletal pain conditions are common, chronic, and disabling disproportionally impact 
those of lower socioeconomic status.1-5 Historically, often treated with opioids, recent evidence has identified 
numerous risks and limited benefits of long-term opioid treatment for chronic pain.6 Current guidelines urge 
substantial caution and limits in using opioid treatment for chronic pain and recommend multimodal pain 
treatment: safer pharmacological options along with non-pharmacotherapy therapies, physical interventions, 
psychological approaches, and complementary and integrative healthcare, congruent with integrative pain 
management (IPM).7-9 Given these treatment guidelines, healthcare leaders recommend aligning frontline care 
to increase patient receipt of such evidence-based treatments, while reducing opioid prescribing.10,11  

Community health centers (CHCs), serving low-income and racial/ethnic minority patients in frequently 
under-resourced clinics, generally perform well in safe opioid prescribing care quality measures.12,13 Yet 
providers in CHCs face substantial challenges, including time and resource constraints, in ensuring that 
patients also receive guideline-concordant multimodal pain management services. Most CHC patients are 
publicly insured or uninsured, making such services less accessible.12-14 To mitigate this barrier, some state 
Medicaid programs now reimburse for an array of nonopioid pain-management services,14-19 and expansion of 
coverage for chronic pain care management services is provided under Medicare 2024/2025 provisions.19-23  

With these policy changes comes a critical need for knowledge of how to effectively support CHCs’ 
ensure that their patients receive such services. This team’s recent study of CHCs in Oregon (where Medicaid 
coverage of non-opioid pain management services was expanded) and California (comparison state) showed 
significant increases in patient receipt of pain-related health services and better patient-reported outcomes 
aligned with the coverage changes.12,14,24 However, without dedicated support and resources to help CHCs 
systematically implement related practice changes, population-level improvement rates were modest. Clinic 
staff, administrators, and patients reported two key barriers to widespread adoption of recommended care 
models for pain: 1) their health informatics technology (HIT) infrastructure did not facilitate the provision of 
multimodal pain management, and 2) they lacked support to implement coordinated evidence-based pain care.  

Potential solutions to these barriers are emergent. In 2022, the Compass Rose care management 
application was activated in the Epic electronic health record (EHR) platform shared by a national network of 
approximately 2,000 CHCs in 43 states. This EHR-integrated application is designed to support the care 
coordination services central to IPM-congruent care. However, optimizing its uptake into CHC care processes 
involves complex clinic-wide practice changes which require implementation support. Effective strategies for 
providing such support are needed. To identify and optimize such strategies, we will partner with this national 
CHC network to test a multi-component implementation support approach designed to enable CHCs’ 
systematic use of Compass Rose to improve provision of coordinated primary care-based pain care. This 
hybrid type 3 implementation-effectiveness cluster randomized trial, the Coordinated cARe paiN mAnagement 
Technology ImplementatiON (CARNATION) study, will achieve the following Aims:    

Aim 1: Use UG3 phase to: a) engage key advisors and identify CHCs to participate; b) tailor HIT 
infrastructure to optimize its facilitation of IPM-congruent care delivery, c) ensure adequate EHR/HIT 
infrastructure and data quality to conduct UH3 trial; d) refine process and outcome measures; and e) finalize 
study protocol. We will partner with clinicians, healthcare system leaders, and patients to ensure the 
implementation support strategies to be tested reflect their priorities, and with the NIH Pragmatic Trials 
Collaboratory to ensure a feasible and rigorous final study design.   

Aim 2: Test the impact of the implementation support intervention package on CHCs’ use of the tailored 
HIT tools for the delivery of coordinated multidisciplinary pain care among CHC patients with chronic 
musculoskeletal pain. This trial will randomize 20 CHCs to 2 study arms: early (intervention) and delayed 
implementation support (control). H2a: Providing multi-component implementation support will significantly 
increase use of core IPM components: medication management, psychological approaches, and physical 
interventions (primary outcome). H2b: Eligible patients in CHCs randomized to the early implementation 
support arm will demonstrate significant reductions in pain-related functional impairment within six months of 
initiating coordinated pain care management (secondary outcome).   

Aim 3: Conduct formative evaluation and budget impact analyses to understand and explain 
implementation Reach, Effectiveness, Adoption, Implementation (both arms), to enhance those elements 
(delayed implementation/control arm) and understand Maintenance (early implementation arm).   

The study will generate urgently needed evidence on how to make coordinated multidisciplinary pain 
care available to CHCs for whom limited resources present numerous barriers to the delivery and coordination 
of such care. Results will provide empirically based guidance on how to optimize HIT infrastructure and provide 
related support for its uptake to enhance the primary care-based delivery of coordinated multidisciplinary pain 
care services in high-need CHC populations.  
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3.A. BACKGROUND AND SIGNIFICANCE   
Chronic pain is pervasive, and disproportionately impacts socioeconomically vulnerable populations. 
Chronic musculoskeletal (MSK) pain conditions are among the most common, disabling, and costly public 
health problems in the U.S. and a primary reason that patients seek medical care.4 About one in ten U.S. 
adults experience high-impact chronic pain (HICP), defined as pain lasting >3 months and accompanied by at 
least one major activity restriction, such as being unable to work outside the home, go to school, or do 
household chores.5,25 Disproportionately prevalent in underserved, low-income, rural, and racial / ethnically 
diverse (i.e., health disparate) populations and those with public or no health insurance, HICP – along with 
complicating features such as depression and medical comorbidities – is associated with elevated risk of 
adverse outcomes and suboptimal pain management among these patients.5 
Multimodal integrated pain management (IPM)-congruent services improve patient outcomes. Much 
pain-related healthcare uses a biomedical model, assuming a singular biological cause for chronic pain and 
that identifying this cause will “cure” pain.26 Yet evolving understanding of the contributors to chronic pain 
suggests that a biopsychosocial model that shifts the focus from “fixing” causes of pain toward improving the 
experiences of individuals with chronic pain and enhancing functioning is more appropriate.4,27-29 A 2022 
update to the CDC guideline for prescribing opioids for pain emphasizes the importance of individualized care 
and the critical role of nonpharmacologic therapies (NPT) and non-opioid multimodal treatment (i.e., NPTs and 
pharmacotherapy).29 Recent systematic reviews show that a variety of noninvasive NPTs for chronic pain can 
improve pain and functioning without the concomitant risks of opioids.8,9,30 In particular, exercise, physical 
therapy, and evidence-based psychological therapies are recommended as core components of multimodal 
IPM, along with medication management.7 Several complementary and integrative health approaches (i.e., 
chiropractic, acupuncture, yoga, massage) also have demonstrated benefits for pain management and are 
often recommended parts of multi-modal IPM-congruent care programs.8,31-34 Given this evidence, healthcare 
leaders have called for realigning frontline clinical care to provide coordinated access to these IPM-congruent 
services while reducing potentially unsafe opioid prescribing,10,11 and public insurers, including some Medicare 
and state Medicaid programs, are now expanding coverage for multimodal IPM-congruent health services.14-23  
Key barriers to facilitating patient access to IPM services could be overcome with effective health 
information technology (HIT) functions, and support for clinics’ adoption of such HIT. Coordination of 
IPM-congruent services can be particularly challenging in under-resourced community health centers (CHCs), 
where many of the nation’s most socioeconomically vulnerable patients receive primary care. Physical therapy 
and psychological services are typically unavailable within CHCs. Therefore, to facilitate CHC patient access to 
all core components of multimodal IPM-congruent care, CHC care teams must: conduct comprehensive pain 
assessment and re-assessment to guide care plan development; enable appropriate referrals; and promote 
ongoing bidirectional communications with and coordinate linkages to multiple external providers. Existing HIT 
infrastructure elements could support these coordination efforts if optimized to meet CHCs’ needs; specifically, 
recently released EHR-based technologies designed to support general care management needs have the 
potential to address some of these barriers including ‘closing the loop’ on referrals and tracking receipt of 
pertinent pain services outside the CHC. But optimizing these HIT tools to support IPM-congruent care is 
beyond what most CHCs can do without help, and improving HIT tools does not ensure their use; the 
widespread uptake of such tools requires up-front support in both HIT infrastructure and workflow 
redesign to integrate care teams’ use of HIT that supports IPM-congruent care provision. Few reimbursement 
mechanisms cover these investments, hampering CHCs’ ability to use HIT for coordinated IPM-congruent care. 
Furthermore, care teams’ uptake of HIT in IPM-congruent care involves adoption of complex practice 
changes. Therefore, simply making this technology available in CHCs’ EHR is unlikely to lead to its 
widespread adoption to support IPM-congruent care. Evidence from studies of the implementation of other 
care programs and HIT tools, including some by our team, makes clear that CHCs’ adoption of new HIT 
requires implementation support strategies that are aligned with the technologies targeted for 
implementation and tailored to meet CHCs’ unique needs. Thus, there is also a need to identify 
implementation support strategies that effectively overcome barriers to the integrated use of HIT for pain care 
coordination. Identifying effective support approaches must involve co-developing and testing these strategies 
with CHC clinicians, staff, and patients.  
Our study site is ideal for studying how to support CHCs’ adoption of such technologies. OCHIN (not 
an acronym) hosts a customized instance of Epic, supporting the nation’s largest network of CHCs on a single 
EHR system (see OCHIN Facilities & Other Resources). As of late 2024, 155 of OCHIN’s approximately 200 
member organizations have activated the care management Compass Rose EHR module. Epic is the most 
widely implemented EHR application in ambulatory care. Its novel Compass Rose module was developed to 
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support care coordination through EHR-integrated technologies such as registries, care planning, coordination 
across care teams, social risk screening, referrals to and enrollment in community programs, and tracking 
outcomes of these referrals over time. Compass Rose is well suited for adaptation to support IPM-congruent 
care coordination; OCHIN conducts similar CHC-focused Epic enhancements regularly. 
OCHIN’s activation of Compass Rose is the first instance of a care management-targeted integrated 
technology that is available across a large CHC network. We will partner with CHC clinician and staff 
advisors to tailor Compass Rose to optimize its support of IPM-congruent care coordination for high-need CHC 
patients. We will then test whether and how a set of evidence-based implementation strategies (leadership 
support, staff training, local champions, practice facilitation, and audit and feedback data) tailored to the needs 
of CHCs per feedback from these advisors enhances the adoption of the newly available Compass Rose 
module for IPM-congruent pain care coordination. The Coordinated cARe paiN mAnagement Technology 
ImplementatiON (CARNATION) study results will yield new, critically needed evidence on how to support 
CHCs’ use of care management technologies in the care of patients with chronic MSK pain. 
3.B INNOVATION. To our knowledge, this study is the first to evaluate an EHR-based care management tool 
tailored to enhance receipt of IPM-congruent health services within healthcare settings (CHCs) focused on 
serving diverse populations for whom socioeconomic barriers yield critical challenges to accessing healthcare. 
Thus, the proposed work is highly responsive to RFA-NS-24-041 objectives and to national pain care priorities. 
Another innovation is our emphasis on ensuring that clinic champions receive adequate time and training to 
prepare them to direct their clinic’s adoption of practice changes related to use of the targeted HIT functions. 
Though many prior studies showed that champions are key to driving such change,35,36 few have adequately 
considered whether that champion has the resources needed to succeed. Finally, the study is innovative in its 
focus on the use of practical, scalable implementation support strategies, refined through CHC partner input 
and deployed using existing practice improvement processes within this large national network of CHCs, 
enhancing the sustainability and likelihood of broader dissemination of this model for supporting IPM-congruent 
care. Results will provide needed, novel evidence on how to align existing EHR tools to support IPM-congruent 
care management, and support the widespread adoption of such tools, in primary care. 
3.C. APPROACH  
3.C.1. Study Overview. The eventual UH3 trial will be a hybrid type 3 implementation-effectiveness cluster 
randomized trial to evaluate the adoption of HIT-based innovations for enhancing primary care-based IPM-
congruent care for patients with high-impact musculoskeletal chronic pain receiving care in CHCs. Twenty 
CHCs will be randomized to 2 study arms: 1) early receipt of the implementation support intervention described 
in Table 3 (n=10 intervention CHCs); and delayed implementation support (n=10 control CHCs). This trial 
design is highly appropriate for assessing implementation strategies that have real-world application, where 
there is policy momentum for implementation, and where the study outcomes incorporate adoption of a given 
technology. Hybrid type 3 trials primarily assess the effectiveness of implementation support strategies with a 
secondary emphasis on the effectiveness of the clinical intervention(s) being implemented on patient outcomes 
(i.e., not a primary outcome); such interventions’ clinical effectiveness must be established before assessing 
their implementation.37  
 During the one-year UG3 planning phase, the implementation support strategies to be tested in the UH3 
trial will be adapted through CHC clinician and staff engagement to meet the specific needs of CHCs seeking 
to adopt HIT functions (the EHR-based Compass Rose care management tool) to improve their ability to 
provide and document the provision of coordinated IPM-congruent care. A CHC clinician/staff advisor-driven 
adaptation process will first be applied to a bundled set of promising implementation strategies, including 
training, staff support, project champions, practice facilitation, and audit & feedback (A&F) (see 3.C.8.2.), which 
have been selected based on evidence for their effectiveness in supporting adoption of other HIT-based 
innovations.35,36,38-45 In the UH3 phase we will test the effectiveness of the refined implementation strategy 
bundle in the hybrid type 3 implementation-effectiveness trial, as described above.  
 Guided by the RE-AIM framework, study outcomes will prioritize assessing patients’ receipt of IPM-
congruent core components collectively (primary outcome) as well as the separate receipt of the component 
parts, including HICP screening, assessment of pain-related functioning and patient experience to guide IPM-
related service referrals, patient receipt of IPM services, and care manager utilization of HIT-embedded tools to 
support IPM-congruent care. The delayed control design ensures that all study clinics eventually receive the 
implementation support, which will both help with study recruitment and allow us to secondarily evaluate 
whether user feedback-driven refinements of Compass Rose tailoring and of the implementation support 
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strategies further improve uptake and impact in the control (delayed implementation) clinics. The delayed 
control design will provide a suitable CHC cohort for our budget impact analysis.  
3.C.2. Setting. OCHIN, Inc. is a non-profit health center-controlled 
network that provides a shared Epic EHR platform for 253 member 
organizations (healthcare systems) comprised of more than 2,000 
CHCs across 43 states. These CHCs are part of the nation’s primary 
care safety net, and annually provide care to 6.3 million patients 
from health disparate populations.46 The demographic profile of 
OCHIN members’ patient population mirrors national estimates of 
patients served by CHCs, making results generalizable to similar 
health centers nationwide. OCHIN’s centrally managed EHR and 
diverse membership make it a unique “community laboratory” for 
testing intervention impacts. In addition, OCHIN is a national leader 
in developing and implementing HIT/EHR-embedded digital 
interventions in partnership with CHC stakeholders and testing how 
such tools can be used to address health inequities.47-54 Table 1 
provides descriptive statistics of patients aged 19 years and older 
with MSK pain diagnoses who had primary care visit at OCHIN 
CHCs in 2023. 
3.C.3. Relevant Preliminary Studies. The CARNATION study’s 
concept and development were informed by the programmatic body 
of research outlined below. Back On Track is a recently completed 
PCORI-sponsored mixed methods study evaluating a state Medicaid 
reimbursement policy supporting provision of evidence based and 
IPM-congruent services for patients with back and neck pain. 
Carried out across 81 diverse OCHIN CHCs in Oregon and 
California (comparison state),  It showed significant changes in the 
receipt of pain-related health services aligned with the coverage 
changes and better patient reported pain-related outcomes in 
Oregon compared to those receiving care in California (prospective 
cohort study involving 2,495 participants).12,14,24 With no provision of 
dedicated implementation support and resources, however, changes 
in health service use and patient outcomes were modest at a 
population level across Oregon. Extensive qualitative data from the 
study collected from clinicians, staff, healthcare administrators and 
patients suggested that inadequate HIT infrastructure and lack of 
support for evidence-based pain healthcare service coordination 
were substantial barriers to CHCs optimally benefitting from such 
coverage changes and enhancing alignment with the tenets of IPM. 
The CARNATION study is designed to address these gaps.  
 Our team also conducted a pragmatic clinician-level cluster randomized trial of a primary care-embedded 
IPM program for patients with chronic pain on long-term opioids across three healthcare systems (PPACT). It 
found that the multidisciplinary IPM-congruent intervention resulted in significant improvements in both pain 
intensity and pain-related interference post-treatment, with effects sustained through 12 months of follow-up 
when compared to outcomes of those receiving usual care.55 The intervention was also found to have a cost-
offset such that those in the intervention had lower total follow-up costs even when accounting for intervention 
costs and its delivery as well as greater outcome (QALY and responder) gain,56 suggesting the cost savings 
possible with primary care-based IPM services, albeit within an integrated care delivery system.  

Challenges in identifying frontline behavioral health providers to provide evidence based psychological pain 
services in both PPACT and Back On Track led us to conduct a comparative effectiveness study (RESOLVE) 
comparing online cognitive behavioral treatment (CBT) to analogous care delivered by behavioral health 
specialists among 2,331 patients with high impact MSK pain from four healthcare systems across the country 
(44% from rural/medically underserved areas).57 Preliminary outcomes show that connecting patients with 3 
months of online CBT services (painTRAINER®) resulted in clinically significant improvements in pain-related 
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functioning, sustained through 12 months, that was lower 
than but not clinically or statistically different from the more 
intensive behavioral specialist coaching model (Figure 1). 
Here, we propose making this free, care manager-trackable 
online CBT program available for all CHC patients eligible 
for IPM-congruent services as a means to lower barriers to 
receipt of this core component of IPM congruent care. In 
addition to these studies, Dr. DeBar’s relevant past work 
includes co-leading two additional pragmatic and 
implementation effectiveness trials58,59 in which alignment 
with CMS service reimbursement as well as studies of 
HICP5 and the revised graded chronic pain scale60 are 
relevant to the proposed trial.  

Team members have also conducted numerous prior 
studies on CHCs’ adoption of new technologies. Of 
particular relevance, Dr. Gold’s DEDICATE study (NCT06489002) is focused on Compass Rose 
implementation targeting social service referrals to address patient-reported adverse social determinants of 
health; its ongoing learnings on how Compass Rose can be modified and supported will inform all aspects of 
the work proposed here. Her prior work on CHCs’ adoption of clinical decision support tools, social risk-related 
EHR tools, and care coordination tools all provide highly useful guidance on how to support CHCs’ adoption of 
practice changes. 
3.C.4. Research Team. This project builds on established partnerships between the scientific investigators and 
the four participating research institutes: OCHIN, the two Kaiser Permanente (KP) Research Centers (KP 
Center for Health Research; KP Washington Health Research Institute), and RAND. Collectively these 
investigators have a long history of multisite pragmatic and implementation trials, policy-focused trials, and 
multimethod observational studies, many targeting patients with pain conditions. Dr. DeBar (co-PI) has led 
numerous multi-site studies focused on primary care-based pain care including large pragmatic trials, hybrid 
implementation-effectiveness trials, and multimethod observational trials in multiple healthcare systems 
including the OCHIN network.12,14,24,55-57,59 Drs. Cook (co-I) and Herman (co-I) have collaborated closely on 
several of these trials57,59 (and with one another61,62) and bring deep experience in Biostatistics including being 
a member of the NIH Pragmatic Trials Collaboratory Biostatistics and Design core and methods expertise in 
large complex trial design63-70 (Cook) as well as over 40 years of experience with a wide range of economic 
evaluation, including the cost impacts of pain-related services71-83 (Herman). Dr. Gold (co-PI) is jointly 
appointed as the Director of Implementation Science Programs at OCHIN and Senior Investigator at the KP 
Center for Health Research. She has expertise in health services research, implementation science, 
informatics, and quality improvement in CHCs. Dr. Gold has led/leads multiple trials at OCHIN focused on 
developing and implementing EHR-based clinical decision support tools in CHCs, including testing the 
effectiveness of: ‘translating’ an EHR-based quality improvement initiative into CHCs,47,84-86 implementation 
strategies to increase CHCs’ adoption of this intervention,41,42,87-89 HIT tools targeting cardiovascular disease 
risk,47,49,51,90-94 and targeting social risk-informed care.48-51,53,95-97 She now co-leads the DEDICATE study 
(NCT06489002) on the implementation support needed to enable CHCs’ use of the same Epic tool (Compass 
Rose) of focus here; in DEDICATE it is used to connect patients with social risks to community services. Ms. 
Gunn (co-I) is a Research Scientist at OCHIN with expertise in medical anthropology, implementation science, 
and health information technology who has led qualitative research on Dr. Gold’s and other OCHIN-led projects 
(including DEDICATE).51-54 Ms. Gunn brings deep experience to understanding EHR functionality to address 
patient social and behavioral needs in these settings. Dr. Carney, a primary care internist and medical 
informaticist at OCHIN, brings deep and lengthy experience in leading informatics-based quality improvement 
initiatives aiming to address health disparities and support the use of HIT that provides evidence-based clinical 
content and improves care team wellness in CHCs. In addition, two clinical researchers with expertise in pain 
management, will serve as consultants / advisors to the study team: Dr. Natalia Morone,98-100 who is also a 
practicing primary care provider, and Dr. Julie Fritz,101-105 a physical therapist. Both have substantial trial 
experience and have collaborated with Dr. DeBar previously. Our team collectively has expertise in designing 
and conducting pragmatic and hybrid trials focused on primary care-based provision of services using EHR-
derived support tools. This includes expertise in core clinical domains of focus in this study (behavioral health 
[DeBar], primary care [Carney and consultant Morone], and physical therapy [consultant Fritz] as applied to care 
for chronic pain) as well as important foundational research expertise (applied clinical trials expertise, 
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implementation science, medical informatics, pragmatic qualitative/mixed-methods research, biostatistics, and 
costing expertise) targeting improvements in healthcare services for patients with chronic pain, including in the 
types of healthcare systems of focus for this study. 
3.C.5. Conceptual Model. The guiding conceptual model for the development of the intervention and study 
outcomes is the Integrated Technology Implementation Model (ITIM).106,107 The ITIM blends key features of 
technology acceptance and implementation science frameworks to describe the internal and external contexts, 
and guide the implementation activities and variables, that influence technology adoption. This model is used 
to develop, apply, and evaluate HIT interventions using implementation strategies in multi-tiered contexts.107-111 
We draw from the PRISM framework to complement ITIM concepts because, although at its core this is an-HIT 
driven implementation study, the complexity of delivering comprehensive IPM-congruent services must 
address further contextual factors affecting CHC clinical workflows and care processes. Table 2 (below) 
outlines how the ITIM model and PRISM elements are applied. 
3.C.6. Community 
Partners/Key 
Representative 
Engagement. This 
study was approved by 
OCHIN leadership, as it 
supports patient health 
outcomes and 
improved CHC clinical 
operations for whole-
person care, and 
positions CHCs to 
provide IPM-congruent 
care that Medicare and 
many state Medicaid 
programs reimburse. 
We will engage CHC 
key representatives 
(Aims 1,3) through 
interviews, guided tours 
of the technology, and 
co-development 
workshops, and 
observing 
implementation team 
meetings and other 
fieldnotes on barriers 
and facilitators to use of 
the Compass Rose HIT 
platform to optimize the 
provision of IPM-
congruent patient 
services. Further, we 
will conduct interviews with patient partners to optimize relevance and accessibility of all patient-facing 
processes and IPM-related clinical support materials. CHCs are appropriate community partners as they 
provide comprehensive patient-centered care which can include direct provision of enabling services or provide 
referrals to needed services for ongoing IPM-congruent selfcare physical conditioning, stress reduction, and 
psychosocial support options. In addition to working directly with CHC study advisors and partners, the study 
will utilize existing OCHIN communication mechanisms as follows. OCHIN’s Clinical Operations Review 
Committee (CORC), comprised of clinical leaders from OCHIN’s member CHCs, provides input on all 
proposed EHR refinements and strategies. The CORC has stated commitment to the proposed study and will 
be engaged throughout the study to review progress, solicit input (e.g., review recruitment messaging, 
interview questions, etc.), and disseminate study findings. Additionally, we will engage OCHIN’s Patient 
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Engagement Panel, a standing national panel of CHC patient and caregiver representatives, in the UG3 
preparatory year and in the UH3 trial to seek their input on framing results and translating findings into practice 
3.C.7. Aim 1/UG3 Clinical Trial Planning Phase. During Phase 1 (UG3) we will complete the milestones 
described below (including partnership with the NIH Pragmatic Trials Collaboratory Research Coordinating 
Center and working groups when warranted) to ensure readiness for the successful implementation of the full 
trial during the UH3 phase (see Figure 2 and Section 3.C.8.2./Table 3 for planned trial implementation 
strategies). 
3.C.7.1. Establish key representative/advisory group structure to advise study team and co-refine 
implementation processes for optimal support of primary care-based IPM congruent services. We will convene 
the advisory group by recruiting 10-12 individuals with diverse perspectives and expertise, including CHC 
clinicians and staff with experience providing IPM-congruent care, clinical specialists in the treatment of pain, 
and those with IPM policy knowledge at state and federal levels. After establishing this group, we will conduct 
semi-structured interviews to understand current approaches, context, and barriers to delivering IPM-congruent 
care, including a focus on HIT infrastructure that supports the coordination of such care. Identifying unmet 
needs is a cornerstone of human-centered design, a problem-solving framework that centers individuals with a 
vested interest in the intervention development process.112,113 Using human-centered design to develop and 
implement interventions can increase their impact and sustainability.114-116 Rapid analysis117,118 informed by key 
ITIM domains will inform subsequent development activities in iterative cycles throughout Phase 1. The 
advisory group structure will be maintained throughout the UH3 phase.  
3.C.7.2. Tailor core health IT (Compass Rose) infrastructure for IPM care coordination, finalize all other 
implementation support interventions elements (Table 3 shows the currently planned supports to be refined), 
and finalize related study materials. In a series of co-development workshops, the advisory group and study 
team members will engage in brainstorming solutions that would optimize existing HIT infrastructure for the 
coordination of evidence-based IPM care and identify/refine the implementation strategies likely needed to 
support such HIT’s integration into clinic workflows. The core intervention will involve refining the existing 
Compass Rose tool; we anticipate making minor customizations to the core Compass Rose program to 
enhance its functions related to eligibility documentation, care planning, patient-reported assessment tracking, 
and referral navigation for IPM services. The intervention also involves additional implementation strategies 
(Table 3) including staff training on the tool, associated workflows, and evidence for coordinated care in pain 
management, as well as focused training and substantial support for clinic champions.119 Refinements are 
expected to involve those elements as well as fine-tuning Epic training and workflow materials and data 
audit and feedback forms to support implementation. The study team will apply ideas from these co-
development workshops to refine both these implementation strategies and Compass Rose customizations. 
 This interventional approach involves resources that are available to most CHCs, though some may 
vary by region and health center (e.g., staffing, availability of IPM providers, rurality, organizational readiness). 
To account for these differences and provide an intervention adapted to unique health center context, we will 
utilize practice coaching as a core component of the implementation intervention. OCHIN practice coaches 
have an established track record of supporting practice change in CHCs, and are uniquely positioned to work 
with EHR trainers, reporting analysts, quality advisors, and clinical subject matter experts to support health 
centers in the proposed work. During the UG3 phase, practice coaches will work with the project team on 
approach refinement, focused on how to most effectively build care teams’ capacity during implementation. We 
will seek feedback during the development process through OCHIN’s EHR Support Analyst Monthly 
Workgroup, Population Health Member Advisory Team, as well as the CORC (see 3.C.6. above) to enhance 
the likelihood of intervention feasibility and sustainability across diverse settings. We will use this feedback in 
addition to that from the co-development workshops to revise all implementation strategies and associated 
technology components in preparation for the trial. 
3.C.7.3. Ensure adequacy of EHR-derived clinical data for trial support and quality control processes. Because 
primary implementation outcomes and secondary exploratory clinical effectiveness outcomes are EHR-derived, 
it will be important to validate the extractability of core elements of our primary aggregate binary outcome 
(3.C.8.4.1 and Table 5) including: identification of pertinent pain medication orders, referrals for PT/OT and 
psychological support services, indicators of receipt of such care (closed-loop referrals), and patient 
completion of clinical pain assessments (see 3.C.8.2.1; clinical pain assessments already available for routine 
patient care in Epic). Further, patients eligible for screening for HICP are identified as those receiving MSK 
pain diagnoses during ambulatory care contacts, so we will ensure our ability to track this in real time through 
weekly EHR pulls. The UG3 exploratory EHR data pulls will also serve to identify important clinic 
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characteristics to refine analytic plans for stratification. Finally, lowering barriers for administration/re-
administration of patient assessment core to IPM and summarizing such clinical information along with patient 
use of IPM-related service in an actionable dashboard for CHC clinician and staff use will be addressed.   
3.C.7.4. Refine and pilot patient pain service assessment for routine use within participating CHCs. This EHR-
based pain service assessment is intended to capture information on the IPM care that patients have received 
and the outcome of such services (see Appendix for draft tool). Enabling patients to describe their pain 
treatment and its effectiveness will help care team members coordinate their care plan approach. Supporting 
CHCs to collect these data is a core focus of the implementation support to be provided. We will engage 
patients from OCHIN’s Patient Engagement Panel (PEP) to help refine and pilot the approach taken to service 
receipt assessment. PEP members have received care at CHCs and often partner on research activities. We 
will conduct cognitive interviews with eight PEP members to refine the service receipt assessment methods. 
Cognitive interviewing is commonly used for developing patient-reported measures and is appropriate for 
determining congruence of question meaning between developer and respondent.120,121  
3.C.7.5. Finalize clinic sites for UH3 hybrid 
implementation-effectiveness trial 
participation. We will recruit 20 CHCs suited 
to conduct HIT-supported IPM-congruent 
care coordination using OCHIN’s standard, 
effective recruitment processes. Eligible 
CHCs will: 1) have core IPM services 
(medication management, support for 
physical functioning, and psychological 
support services) available; 2) treat enough 
patients with chronic MSK pain-related 
disorders within six months to identify 50 
patients with HICP to enroll in IPM-congruent 
care management; 3) agree to assign a clinic 
champion and physician co-champion to 
support implementation (see Table 3); and 4) 
express interest in enhancing IPM-congruent 
services (likely in states / settings with more 
comprehensive Medicaid / Medicare 
coverage of such services). We are confident 
that we will be able to recruit 20 CHCs from 
among the >2,000 OCHIN CHC members. 
OCHIN’s clinical leaders, represented by the 
CORC, have committed to supporting 
recruitment (see Letter of Support) using 
standard communication methods. Further, 
we expect that adoption of state Medicaid 
initiatives14-19 will encourage reimbursement 
for IPM services and that recent and 
expected Medicare-allowed IPM-related 
coverage codes19-23 will enhance motivation 
for study participation. We have a successful 
history of recruiting CHCs for diverse 
research projects. Participating CHCs will 
receive an impact fee in addition to the rich 
implementation support described above.  
3.C.7.6. Other. Finalize study protocol and 
statistical analysis plan, finalize all plans 
related to regulatory oversight and prepare 
UH3 IRB submission, and prepare UH3 
transition report. We will work with the NIH 
Pragmatic Trial Collaboratory and other research teams to incorporate any common practices among studies 
funded as part of this initiative.  
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3.C.8. UH3 Trial Phase  
3.C.8.1. Approach overview. We will conduct a hybrid type 3 implementation-effectiveness cluster randomized 
trial utilizing a delayed treatment control condition among 20 OCHIN CHCs. Execution of the core components 
of IPM-congruent care is the primary powered study outcome. Patient IPM care receipt and pain-related 
functioning will be tracked for at least 50 patients per participating clinic who meet screening criteria for HICP 
after having >1 primary care visit with a MSK pain-related condition diagnosis. No primary data will be 
collected from patients for this study, or individual patient consent sought, as the study is focused on the 
implementation support needed for clinical provision of care. As such, all data used for quantitative outcomes 
will be limited to EHR clinical and health services data. Implementation support strategies will be refined based 
on learnings from early intervention arm sites (n=10) and enabled for clinics randomized to the delayed support 
(control; n=10) arm after 18 months. This ensures all study CHCs receive implementation support and enables 
evaluating the impact of implementation support strategy refinement on implementation and effectiveness 
outcomes. (Figure 2) 
3.C.8.1.1. Randomization to 
early or delayed 
implementation will use 
constrained randomization122 
(controlling for baseline clinic-
level covariates including mix 
of insurance type in the CHC, 
CHC baseline eligible patient 
sample size, rurality, average 
patient age, and diversity of 
patients seen) to conduct 
clinic-level 1:1 ratio 
randomization to the two study 
arms. Dr. Cook, who will have 
no contact with the study 
CHCs, will perform the 
randomization using R 
software prior to the start of the 
trial. This constrained 
randomization method ensures 
balance across arms in 
important clinic characteristics.    
3.C.8.2. Intervention / bundled 
implementation strategies. The 
intervention is comprised of the 
bundled set of implementation 
strategies to support CHC 
IPM-congruent care 
management described in 
Table 3. These include: 
tailoring the Compass Rose 
care management HIT tool to 
enhance its utility for integrated 
pain management based on 
end user feedback and 
collaboration during the UG3 
phase of the project, and supporting a community health worker-level staff person to serve as IPM 
champion(6 months at 50%) in each study CHC, giving them dedicated time for IPM Care Manager training 
and initial support to enroll and help guide staff in connecting qualifying patients (with HICP) with IPM-
congruent pain services using the tailored Compass Rose tool. Additional implementation strategies include: 
CHC staff training, support of PCP Co-Champion, practice facilitation targeting workflow design, and 
providing weekly audit and feedback reports on staff use of Compass Rose for indicated patients. Table 3 
describes the rationale and operationalization for these planned implementation strategies.  
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3.C.8.2.1. Supporting IPM-congruent patient clinical assessment. There are a variety of ways that CHCs 
providing coordinated pain management care might choose to assess pain and related functioning as well 
as ascertain patient experience and preferences for each care component (medication/pain control 
strategies, physical reconditioning support, and psychological/mental health support). The OCHIN Epic EHR 
platform currently has psychometrically validated pain assessments embedded in the system for clinical use in 
identifying patients needing IPM services and assessing functional improvements to guide continued care. For 
this study, we will specifically promote the use of an existing validated pain assessment tool in the EHR – the 
Graded Chronic Pain Scale-Revised (GCPS-R).60 The GCPS-R is comprised of the 3-item PEG scale (Pain 
intensity, Enjoyment of life pain interference, General activity pain interference), the most widely used 
psychometrically validated pain-related assessment tool in primary care,123 plus three additional questions 
assessing pain chronicity and criteria for HICP (see Appendix). As the GCPS-R is useful to screen for HICP 
and to assess progress (PEG) and guide care, it is a practical assessment tool for use in primary care.  
 Further, because many relevant community support services and guidable self-care options (e.g., physical 
reconditioning through supervised exercise programs, online CBT and mindfulness pain management 
programs, non-prescription pain medications/topicals) are not tracked through conventional referrals and 
receipt of clinician-directed care in the EHR, it is important for CHC staff to understand patients’ use of 
various pain care services as a means of supporting patients’ ongoing care coordination and pain 
management planning. Part of the HIT tailoring in the UG3 phase will involve ensuring that needed clinical 
assessments are available and aligned with the Compass Rose IPM care coordination tool and procedures to 
ensure utility and feasibility of administration to guide IPM-congruent care over the 6-month intervention 
window (see Appendix for draft of full clinical assessment tool). Further details are provided below (3.C.8.4.2., 
3.C.8.4.3., 3.C.8.5.3.) and in Statistical Design and Power section.       
3.C.8.3. Data sources. Quantitative data will come from OCHIN EHR data (and will include IPM-pertinent 
health service receipt and patient pain and service clinical assessment). Qualitative data will come from 
observations of CHC implementation meetings and interviews with CHC staff and patients. Observations will 
be conducted during the 6-month intervention phase at each CHC in scheduled implementation team 
meetings. Fieldnotes will be 
composed following a 
templated form to 
systematically capture 
information on 
implementation activities, 
adaptations, and contextual 
factors. Documenting 
implementation activities 
and context supports clarity 
and reproducibility of results 
and informs subsequent 
iterations to the intervention. 
During the 6-month follow-
up period at each CHC we 
will conduct semi-structured 
interviews with key 
informants at each of the 20 
participating CHCs (e.g., 
IPM Champions, other care 
managers, PCP Co-
Champions). We also will 
conduct semi-structured interviews with patients who received IPM care from each of the 20 participating 
CHCs. Interviews will last up to 60 minutes and be audio-recorded with permission from participants.  
3.C.8.4. Quantitative study outcome measures aligned with RE-AIM are described below and in Table 4.  
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3.C.8.4.1. Primary (implementation) outcome. The primary outcome of the trial, summarized in Table 5 below, 
is a binary measure of eligible CHC patients (those identified with a MSK diagnosis) who received all of the 
following IPM-congruent services over the subsequent 6 months: (1) pain-related screening and at least one 
clinical re-assessment to monitor 
progress and guide ongoing pain-
related support services, (2) pain-
related medication evaluation and 
management, (3) receipt of physical 
reconditioning support services, (4) 
receipt of psychological / mental 
health support (can be receipt of the 
evidence-based online 
painTRAINER program, to which the 
study will facilitate access), and (5) 
indication that those providing these 
core IPM services have coordinated 
care among one another as 
indicated by use of 2024/2025 CMS 
IPM CPT codes20-23 or otherwise 
evident in the EHR (final method for 
ascertaining to be identified in UG3 
phase). All component elements of 
this binary outcome will be collected 
from OCHIN’s centralized EHR 
data. Services may include those 
offered onsite as well as outside the 
CHC, all of which are identified in 
the EHR as extractable data. While 
we expect relatively robust use of 
the Compass Rose tool among the 
CHCs with active implementation 
support, which will optimize the 
charting of receipt of such services, 
the basic version of Epic Compass Rose is available to all CHCs eligible for enrollment and often used for 
other types of clinical case management so could be employed prior to active implementation support by the 
CHCs randomized to the delayed implementation condition (control). Therefore, non-use of Compass Rose for 
this purpose indicates a lack of care coordination, so while missing information on any core IPM components 
could indicate a failure to track IPM-congruent services received outside the CHC, if not evident within the 
EHR, it would also indicate that such pain-related care could not be coordinated. As such, missing data should 
be considered a meaningful outcome reflecting inability to coordinate care.   
3.C.8.4.2. Secondary and tertiary / exploratory (implementation) outcomes. Table 5 includes an expanded 
overall composite measure of IPM congruent care implementation outcome that additionally considers services 
identified through the patient (pain service) assessment as well as consistency of the specific type/dose of IPM 
component service with evidence-based practices. Further, we will disaggregate and describe differences 
across the early and delayed implementation arm in receipt of each component part of IPM-congruent services 
including: (1) initial pain screening and clinical re-assessment, (2) medication evaluation / management, (3) 
physical reconditioning-related care, (4) pain-related psychological support, and (5) evidence of IPM care 
coordination. For components 2-4, referrals, receipt of care, and the consistency of specific service type/dose 
with evidence-based care will be summarized. Further, we will explore receipt of optional IPM services among 
patients in study CHCs including complementary and integrated health services (acupuncture, chiropractic 
care, massage), and pain-related procedures/devices (i.e., injections, TENS units). These disaggregated IPM-
relevant services are summarized in the Statistical Design and Power section.  
3.C.8.4.3. Secondary (effectiveness) outcomes. Administration of the IPM patient pain assessment (GCPS-
R/PEG) will be encouraged for HICP screening among all patients with MSK-related primary care visits in all 
enrolled CHCs from the beginning of the trial, regardless of CHC randomization status (early or delayed). We 
will assist CHCs in encouraging its completion by potentially eligible patients by auto-sending the questionnaire 
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through the Epic patient portal (MyChart) for all patients who have an ambulatory care contact with a qualifying 
MSK diagnosis during the study window as well as consider practice alerts for point of care administration of 
such during the primary care visit. For patients who complete the pain assessment and meet HICP criteria, a 
re-assessment will be automatically sent via MyChart 5-6 months after completion of the first assessment.  We 
expect that this will be the primary mode of reassessment for those in the delayed implementation (control) 
CHCs and will target re-assessment as close to the end of the 6-month care management intervention window 
as possible for patients in all CHCs.  
To evaluate pain-related effectiveness (secondary) outcomes, we will include data on any CHC patient for 
whom two instances of the GCPS-R have been collected over a 6-month window of care – the first instance 
reflecting the initial high impact chronic pain screening and the second closest to six months following the initial 
screening to reflect the impact of receipt of IPM services over the study period. Adequate data among patients 
receiving services at both intervention CHCs in the early implementation support arm as well as those in CHCs 
randomized to delayed implementation support will allow us to compare changes in GCPS-R (resolved high 
impact chronic pain) and PEG scores across study arms. While data from patients receiving services in CHCs 
randomized for delayed treatment support may be limited, we can also evaluate the proportion of patients 
whose change in PEG scores are consistent with minimal clinically important difference (MCID; a patient-
centered concept that measures the smallest change in a clinical outcome that a patient generally perceives as 
important – 30% improvement indicating a partial response and 50% for full response124-126). Finally, 
budgetary/cost-related outcomes will also be collected (see Statistical Design and Power section for more 
information). While there are potential limitations with each of these effectiveness outcomes, 
collectively they will provide important information about the effectiveness of the implementation 
support on patient outcomes and cost of care and as such, provide an important enhancement to our 
primary implementation (powered) outcome.  
3.C.8.5. Power Analyses, Statistical, Mixed Methods, and Budgetary Analysis Plan.  
3.C.8.5.1. Sample size. This study is designed to have at least 90% power to detect a 10% improvement in the 
difference in the percentage of patients who receive the requisite core IPM-congruent services within six 
months of their qualifying primary care encounter (primary outcome) among CHCs randomized to intervention 
(early implementation support) arm versus control arm (delayed support). We varied the CHC-level intra-class 
correlation (ICC), to account for cluster randomization; to be between 0.01 and 0.05, we conservatively 
assumed 50 patients per clinic (>50 expected) and ranged the proportion with the composite outcome in the 
control CHCs to be 0.05, 0.075, and 0.10 (in the UG3 phase we will update with enrolled CHC data where 
available). With 20 CHCs randomized (10 per arm), across most of these scenarios, we have 90% power to 
detect a 10% difference. See Statistical Design and Power section for more details.   
3.C.8.5.2. Primary implementation outcome analyses. To assess if the IPM care coordination improved a 
patient’s documented receipt of the core IPM-congruent services (composite primary outcome) we will estimate 
an adjusted relative risk (RR) of the composite outcome among patients who have a qualifying MSK encounter 
in the 6-month intervention window in CHCs randomized to the early- (intervention) versus delayed-
implementation (control) arms. We will apply a modified Poisson regression model using generalized 
estimating equations to account for cluster randomization.127 We will use a bias-corrected sandwich estimator 
for small number of clusters.128 We will adjust for constrained randomization cluster-level variables (e.g., mix of 
insurance type in the CHC, CHC eligible patient population size, rurality, average patient age and racial/ethnic 
diversity of patients receiving care at CHC) and patient-level demographics (age, sex, insurance coverage 
type, number of pain conditions, mental health diagnoses, federal poverty level, and patient language). See 
Statistical Design and Power section for more details.   
3.C.8.5.3. Quantitative effectiveness analyses (Aim 2b). To assess if the IPM care coordination improved the 
rates of patients resolving high impact chronic pain, or reducing pain, at 6 months post-qualifying MSK 
encounter among those with high impact chronic pain, we will conduct an analysis similar to the 
implementation outcomes primary analysis, but further account for response bias due to not completing the 
initial pain assessment and loss-to-follow-up. See Statistical Design and Power section for more details.   
3.C.8.5.4. Mixed methods approach and analysis (Aim 3). We will conduct formative evaluations to understand, 
describe, explain, as well as enhance (for the delayed support/control cohort of CHCs) all quantitative results 
using the RE-AIM framework to understand Reach, Effectiveness, Adoption, Implementation, and Maintenance 
and use a parallel mixed method design for combined analysis of quantitative and qualitative data. Qualitative 
data will be analyzed following a rapid analytic approach informed by domains from the study’s guiding 
conceptual frameworks. Rapid analysis is an effective method for assessing the intervention and producing 
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contextually rich findings to inform implementation activities.117,118 Analysis will complement and explicate 
quantitative implementation and effectiveness analyses by providing a rich understanding of the mechanisms 
by which the implementation strategies wield change, for which populations, and in which setting.129 During the 
data collection and analysis process, framework-informed summary documents will be prepared and the data 
further distilled in matrices. The multi-disciplinary study team will review emerging themes and concepts from 
the data to encourage iterative dialogue, support interpretation, and identify potential refinements to the 
intervention. Following a similar engagement approach to that used during the UG3 phase, participating CHCs, 
advisory group members, PEP members, and OCHIN workgroup attendees (see 3.C.6) will review and provide 
feedback on interim mixed methods results summaries to ensure interpretive rigor and strengthen validity. 
These engagement methods and subsequent refinement of Compass Rose tailoring and clinical workflows, 
which will be implemented in the control arm CHCs, will be essential for developing an intervention that aims to 
enhance implementation, patient effectiveness outcomes, and reduce disparities in pain management.130 
Mixed methods approaches are vital in assessing processes and identifying areas for improvement. 
3.C.8.5.5. Cost/Budgetary Analyses details are included in the Statistical Analysis and Power section.  
3.C.9. Potential Challenges and Solutions. Our previous experience conducting large-scale effectiveness, 
implementation, and pragmatic trials – many on behavioral pain interventions, with some of the same partners 
– suggest the proposed study is logistically feasible. Nonetheless, we considered several potential challenges 
in designing this study. The first involves generalizability. OCHIN CHCs share an Epic EHR platform. While 
some CHCs use other EHRs, Epic is increasingly the EHR of choice across large CHC networks as well as 
other ambulatory care settings, strengthening findings’ replicability (and the ability to share the tailored HIT 
Compass Rose IPM module); furthermore, implementation principles unrelated to EHR use specifically will also 
be identified and reported. In addition, while other care management technology products are available, 
Compass Rose is the first seamlessly integrated EHR module designed to meet the unique, complex needs of 
care managers providing care to health disparate patients, positioning it for widespread adoption. While this 
study does not address factors that may affect CHC participation in IPM-congruent care coordination such as 
funding, staff retention, and other priorities, its longitudinal data collection will account for the effect of policy 
and/or payment drivers, including increasing state Medicaid and Medicare reimbursement allowances for IPM-
congruent services and their coordination. Further our qualitative data collection and analyses will enable 
assessing perceptions of the extent to which these factors impact IPM care provision, use of Compass Rose, 
etc. Additionally, our delayed implementation control design will allow us to evaluate changes across time as 
policy refinements occur and these CMS-driven IPM-congruent care reimbursement options mature. Following 
our conceptual model, we will work with our community partners to identify internal and external factors outside 
the study scope that may influence outcomes, for consideration in results interpretation. Finally, while we 
considered conducting an implementation-only study (our primary powered outcome), we elected to include 
clinical effectiveness outcomes, despite the potential limitations with each of these effectiveness outcomes, as 
they will collectively provide important information about the effectiveness of the implementation support on 
patient outcomes and cost of care and, as such, provide an important enhancement to our primary 
implementation (powered) outcome.  
3.C.10. Dissemination. In addition to publishing in peer-reviewed journals and scientific meetings, we will 
present results to OCHIN members via standing Committee meetings (see 3.C.6) and to CHCs and CHC 
networks at national CHC meetings. We will also develop and share a white paper on lessons learned for 
implementing integrated technology for IPM-congruent care provision, including automated processes for 
patient screening and assessment, referrals to IPM-congruent services made through clinic-community 
linkages and receipt of such services, and the complement of broader pain-related resources we expect 
patients to report and CHCs to rely on in sustaining patients’ long-term management of their pain.  
3.C.11. Summary of Strengths. We have a strong team of investigators with a long history of successful 
collaboration conducting large and multisite randomized pragmatic and implementation trials that focus on 
EHR-enabled interventions and interventions embedded in primary care settings. The proposed study builds 
on our programmatic body of research. The study is further strengthened by its novel use of HIT infrastructure 
to support frontline care mangers in typically low-resourced settings to provide personalized IPM-congruent 
support to the diverse patients served in CHCs. Conducting the study in partnership with OCHIN, the EHR 
provider for a national network of CHC organizations, using infrastructure and tools routinely used in 
supporting such clinics increases the likelihood that the intervention could be adopted, sustained, and spread if 
it proves successful. Dissemination of study results has the potential to improve IPM-congruent care and 
advance health equity for low-income and racially/ethnically diverse populations cared for across thousands of 
CHCs.    
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Data Management and Sharing Plan 
Our study team is committed to transparency and reproducibility of all research processes and products to 
support real-world decision making around replicability of interventions in real-world settings. 
 
Element 1: Data Type: 
 
A. Types and amount of scientific data expected to be generated in the project: 

The CARNATION study will generate qualitative data on experience with the implementation strategies 
/intervention and opportunities for improvement; this information will be collected from advisory group meetings 
and co-development workshops, qualitative interviews with community health center (CHC) staff and patients, as 
well as meeting observations with CHC teams. 
 
CARNATION will also utilize data from patient electronic health records (EHR) in standardized formats, including 
the data related to pain management care coordination that is entered by CHC staff into the EHR-integrated 
Compass Rose module. However, all clinical data that will be used in this study are existing within patient charts 
and not collected as part of this study. There will be no consenting of individual patients receiving integrated pain 
management-related services supported by the study implementation support, as the clinical assessment and 
pain-related services patents are part of standard care at the CHCs.   
 
B. Scientific data that will be preserved and shared, and the rationale for doing so: 

All qualitative data and EHR-based datasets produced during the project will be preserved on secure OCHIN 
servers. All OCHIN data is hosted in a HIPAA Audited tier III data center. All data work will be conducted on 
secure, password-protected HIPAA compliant OCHIN computers. OCHIN computers are protected through the 
use of passwords and encryption (Microsoft Bitlocker for whole disk encryption) as well as other industry 
standard controls such as password strength, password expiration, screen lockout, password obfuscation, 
defense in-depth (multiple firewalls), IPS/IDS, DLP and centralized audit and event logging of all platforms to a 
central SIEM platform for all services following HIPAA/NIST 800-53 controls. 
 

The analytic EHR-based datasets produced by OCHIN will be transferred to the KPWHRI analytic team (Dr. 
Andrea Cook and Mr. Robert Wellman, biostatisticians) who will conduct the quantitative primary, secondary and 
exploratory analyses. In addition, an analytic dataset will also be provided/transferred to RAND where Dr. Patricia 
Herman will conduct the cost analyses.  
 

Patient-level datasets, qualitative data, and Epic/Clarity electronic health record (EHR) code and variable names 
will not be shared. As described above, all clinical data that will be used in this study are existing within patient 
charts and not collected as part of this study; patient consent will not be obtained for use of these EHR data. The 
OCHIN Research Data Warehouse (RDW) includes patient-level data generated from multiple health systems 
across the OCHIN network; restrictions apply to the availability and re- release of patient-level data under 
organizational member agreements. Therefore, to honor member agreements and protect potentially identifiable 
patient information, patient-level datasets, qualitative data, and Epic/Clarity code and variables names cannot be 
shared publicly. Epic/Clarity variable names will be removed and replaced before sharing statistical data analytic 
code (e.g., R, SAS). The study team discussed this inability to comply with the HEAL Data Sharing Requirements 
with the Scientific/Research Contacts for RFA-NS-24-041 during an October 2, 2024 conference call.      
 
Aggregate data, qualitative codebooks, and statistical data analytic code (e.g., R, SAS) will be shared with 
relevant publications or by the end of the project period. OCHIN defines aggregate data as a dataset or data 
display that consolidates data from multiple individuals (e.g., patients) and does not contain identifiers that can be 
used to identify individual patients. 
 
C. Metadata, other relevant data, and associated documentation: 

To facilitate interpretation of aggregate data to be shared, documentation (i.e., data dictionary), qualitative 
codebooks, and statistical data analytic code (e.g., R, SAS) will also be shared. 
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Element 2: Related Tools, Software and/or Code: 
OCHIN uses SQL to access EHR data stored in a Research Data Warehouse (RDW). Qualitative data will be 
entered into QSR NVivo for data analysis.  
 

Data will be analyzed by the KPWHRI analytic team per the CARNATION study protocol and statistical analysis 
plan using R. 
 
Element 3: Standards: 
All OCHIN researchers and staff are trained in and follow federal HIPAA regulations, which require specific 
protocols for the transferring, storage, and reporting of protected health information (PHI). In addition, OCHIN 
requires all Research personnel to complete CITI training in the Responsible Conduct of Research. OCHIN 
computers are protected through the use of passwords and encryption (Microsoft Bitlocker for whole disk 
encryption) as well as other industry standard controls such as password strength, password expiration, screen 
lockout, password obfuscation, defense in-depth (multiple firewalls), IPS/IDS, DLP and centralized audit and 
event logging of all platforms to a central SIEM platform for all services following HIPAA/NIST 800-53 controls. All 
OCHIN data is hosted in a HIPAA Audited tier III data center. 
 
Element 4: Data Preservation, Access and Associated Timelines: 

A. Repository where scientific data and metadata will be archived: 

All scientific data that can be shared will be deposited as supplementary material with manuscripts in PubMed 
Central or another suitable public repository. Other scientific data generated in this project that cannot be 
publicly shared will be preserved for five (5) years and then archived on secure OCHIN servers as described 
above indefinitely. 

B. How scientific data will be findable and identifiable: 
 
Aggregate data will be included as supplementary material with manuscripts on PubMed Central, thus the 
metadata and persistent identifiers (i.e., PMCID) will be supported by the National Library of Medicine. Each 
PubMed Central study is also assigned a digital object identifier (DOI) to facilitate findability of scientific data. 

 
C. When and how long the scientific data will be made available: 

The research community will have access to aggregate data, qualitative codebooks, and statistical data 
analytic code (e.g., R, SAS) as soon as possible or at the time of associated publication, but no later than the 
end of the project period. Shared scientific data and associated qualitative codebooks, statistical data analytic 
code (e.g., R, SAS), and data dictionaries will be available indefinitely and access will not be controlled by the 
study team or OCHIN. 

Qualitative data: Audio recordings of interviews and online meeting recordings (e.g., Zoom) will be securely 
stored and professionally transcribed by an outside vendor (who OCHIN has a Business Associates Agreement 
with). Recordings will be sent via secure file transfer (SFT) to be transcribed; access to the SFT site will be 
limited to appropriate members of the research team. Any identifiable patient information (inadvertently shared 
by clinic staff) in the transcript will be deleted. The transcriptionist will send back the file to the appropriate 
members of the research team via SFT. Recordings, transcripts, and digital copies of all collected artifacts will 
be kept on a secure network at OCHIN and accessible to qualitative team members. The study team will keep 
an audit trail for all qualitative data and enter data into QSR NVivo for data analysis. Qualitative data will not be 
shared publicly; however, codebooks will be shared as described above. 

 
EHR data: OCHIN EHR data is centrally maintained. No transfer needs to occur from the CHC to OCHIN 
research analysts. Clinical data and research data (once abstracted) are stored on and backed up on secure 
servers and all data work will be conducted on secure, password-protected HIPAA compliant OCHIN 
computers. Facilities that store PHI in paper or electronic form have controlled access procedures and 24 hour 
monitored alarm service. Patient-level datasets containing EHR data will not be shared publicly; however, 
aggregate data will be shared as described above. 
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Element 5: Access, Distribution, or Reuse Considerations: 
 
CARNATION will be registered on ClinicalTrials.gov and the CARNATION protocol and study findings will be 
shared in peer-reviewed journals per journal policies. 

 
A. Factors affecting subsequent access, distribution, or reuse of scientific data: 

As described above, patient-level datasets, qualitative data, and Epic/Clarity electronic health record (EHR) 
code and variable names cannot be shared. All clinical data to be used in this study are existing within patient 
charts and not collected as part of this study; patient consent will not be obtained for use of these EHR data.  

 
The OCHIN Research Data Warehouse includes patient-level electronic health record (EHR) data generated 
from multiple health systems across the OCHIN network; restrictions apply to the availability and re- release of 
patient-level data under organizational member agreements. Therefore, to honor member agreements and 
protect potentially identifiable patient information, patient-level datasets, qualitative data, and Epic/Clarity code 
and variables names cannot be shared publicly. Epic/Clarity variable names will be removed and replaced 
before sharing statistical data analytic code (e.g., R, SAS). 

 
B. Whether access to scientific data will be controlled: 

Manual of Procedures: The KP CHR and OCHIN Research Associates will collaboratively develop a study 
replication plan that will include the Institutional Review Board (IRB)-approved study protocol, approvals, data 
documentation (e.g., data dictionary), analysis plans, and research products. As the study progresses, this 
plan will be updated and made available to interested researchers. 

 
Access to aggregate scientific data and data dictionaries, qualitative codebooks, and statistical data analytic 
code (e.g., R, SAS) will not be controlled. Other scientific data generated as part of the project (e.g., patient- 
level datasets, qualitative data) will not be shared even if requested to uphold OCHIN member and vendor 
agreements and patient and study participant confidentiality. 

 
Types of Research Products: We will share products resulting from this research which have been specified as 
sharable with publications or by the end of the project period. Products will include study process flows, non- 
proprietary assessment tools (e.g., interview guide), the study replication plan, and actionable 
recommendations developed during the mixed-method analysis. We will not be able to share our patient-level 
research datasets maintained by OCHIN, as these data were collected for clinical purposes, and it is not 
allowed to be shared per data use agreements with OCHIN member clinics. 

We developed the following plan for dissemination of study materials and findings to primary care and safety- 
net organizations, including Community Health Centers, and academic colleagues through a variety of 
methods. While conducting this study and disseminating findings, we will use community engagement 
strategies with OCHIN member clinics as active partners. The content of materials disseminated through 
presentations and, and manuscripts will be driven by study findings. 

 
Presentations: Study results will be shared through presentations at international, national, and local 
conferences and forums, including peer-reviewed conferences with large public health and health center 
representation. 

Manuscripts: The research project team will present findings through peer-reviewed manuscripts and 
commentaries. 

 
C. Protections for privacy, rights, and confidentiality of human research participants: 

 
Once patient-level data are pulled from the Research Data Warehouse, direct identifiers will be immediately 
removed by Research Analysts before providing to the research team for analysis to protect human subjects’ 
privacy, rights, and confidentiality. Thus, all identifying information will be removed prior to sharing aggregate 
scientific data. All OCHIN researchers and staff are trained in and follow federal HIPAA regulations, which 
require specific protocols for the transferring, storage, and reporting of protected health information (PHI). In 
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addition, OCHIN requires all personnel contributing to the design and/or conduct of this research to complete 
CITI training in the Responsible Conduct of Research. 
For the proposed qualitative data collection from human research participants, IRB-approved informed 
consent documents will include language describing plans for data management and sharing, motivation for 
sharing data, and explain that any potentially identifying information will be removed. We will not share 
transcripts, even with identifiers removed, but will share qualitative codebooks publicly. 

 

Element 6: Oversight of Data Management and Sharing: 

The OCHIN Research Department is responsible for overseeing implementation and compliance with this 
plan, specifically the OCHIN Principal Investigator, Dr. Rachel Gold. 
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