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ABSTRACT 

Advance Rhode Island Clinical and Translational Re-
search (Advance RI-CTR) is a statewide consortium 
funded by the Institutional Development Award (IDeA) 
Program of the National Institute of General Medical Sci-
ences. Over the past decade, it has strengthened Rhode 
Island’s clinical and translational research ecosystem. 
Led by Brown University in partnership with Brown Uni-
versity Health, Care New England, the Providence VA 
Medical Center, and the University of Rhode Island, the 
consortium provides infrastructure, pilot funding, work-
force development, and community-engaged resources 
aligned with state health priorities.
	 Guided by environmental assessment and sustained 
community input, Advance RI-CTR prioritizes chron-
ic disease and aging, behavioral and mental health, and 
maternal and child health, with crosscutting emphases 
on substance use disorder, social determinants of health, 
and healthcare delivery. Through five integrated cores, 
the program supports investigators statewide.
	 Major accomplishments include establishing a practice- 
based research network, expanding informatics capacity, 
strengthening implementation science, enhancing work-
force training, and increasing competitiveness for extra-
mural funding. The program demonstrates strong return 
on investment and measurable statewide impact.

KEYWORDS:  Clinical/translational research; research 
infrastructure; workforce development; community-
engaged research; research funding  

BACKGROUND

Advance Rhode Island Clinical and Translational Research 
(Advance RI-CTR) is in its 10th year of funding through the 
National Institute of General Medical Sciences (NIGMS) 
IDeA Program (U54GM115677). It has provided the re- 
sources, funding, and infrastructure to fuel a decade of 
discovery for clinical and translational research in Rhode 
Island. Advance RI-CTR is based at Brown University and 
is a consortium of research institutions in partnership with 
Brown University and the Warren Alpert Medical School, 
including Brown University Health (Brown Health), Care 

New England (CNE), the Providence VA Medical Center 
(PVAMC), and the University of Rhode Island (URI). Led by 
JAMES PADBURY, MD, and EDWARD HAWROT, PhD, ini-
tially, Advance RI-CTR was one of the first successful state-
wide partnerships of Rhode Island universities and health 
care institutions. The mission of Advance RI-CTR is to sup-
port Rhode Island investigators through funding, research 
resources and services, and professional development offer-
ings, with the goal of fueling discoveries and collaborations 
that are responsive to the health priorities of the state’s com-
munities. Advance RI-CTR has submitted a renewal applica-
tion that is currently under review at the National Institutes 
of Health (NIH) which would provide, if funded, another 
five years of support to expand our network of impact 
and increase services and opportunities for Rhode Island’s  
clinical and translational research workforce. 

Advance RI-CTR strategically prioritizes research proj-
ects that address Rhode Island’s most pressing health needs. 
Identification of these priorities was informed by multiple 
inputs, including guidance from the Advance RI-CTR’s Com-
munity Advisory and Action Board (a group convened to rep-
resent community perspectives across the state), along with 
Affordable Care Act-mandated Community Health Needs 
Assessments conducted by Advance RI-CTR’s partner hos-
pitals, and the Rhode Island Department of Health’s strate-
gic framework for reducing health disparities and achieving 
health equity.1-8 Priority areas are also informed by the qual-
ity indicators reported in the Commonwealth Fund’s Score-
card on State Health System Performance and the National 
Healthcare Quality and Disparities Reports from the Agency 
for Healthcare Research and Quality. Three distinct prior-
ity areas emerged: Chronic Disease & Aging (including can-
cer), Behavioral & Mental Health, and Maternal & Child 
Health.9 Interdomain themes include addressing health 
determinants, healthcare coordination, and healthcare pro-
vision and management [Figure 1]. Important crosscutting 
areas not explicitly noted in the figure include disability and 
functional status, healthcare quality, infectious disease, pal-
liative and end-of-life care, and substance use disorder. The 
services, resources, funding and professional development 
opportunities provided by Advance RI-CTR serve investiga-
tors to advance research that will directly improve health 
outcomes in these identified priority areas. 

http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2026-07.asp
https://www.rimedicalsociety.org
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ORGANIZATIONAL STRUCTURE

Advance RI-CTR comprises five Cores responsible for the 
provision of services, training, seminars, consultations and 
funding awards, in addition to a centralized Administrative 
Core (AC). Each Core is led by distinguished faculty from 
each of Advance RI-CTR’s partner institutions and staffed 
by a core manager reporting to the AC. 

Community, Engagement and Outreach (CEO) Core 

The CEO Core, led by ALISON TOVAR, PhD, and JACLYN 

HUGHTO, PhD, (Brown University School of Public Health); 
JOSEPH DIAZ, MD, (Care New England), and MARGARET 

SALINGER, MD, (Brown University Health), prepares inves-
tigators to launch research in community-based settings and 
implement best practices for community engaged research. 
The CEO Core offers expert faculty consultations and virtual 
and in-person training opportunities. In the past two years, 
the CEO Core has launched an innovative new offering for 
researchers: “Community Engaged Studios” (Studios). These 
Studios facilitate respectful conversation between a panel 
of community experts (e.g., people from the population 
that a researcher aims to serve or other stakeholders) and a 
research team planning, implementing, and/or disseminat-
ing information about a planned or in-progress study. The 
overall goal of the Studios is to facilitate the collaborative 
engagement of community experts and researchers to gather 
information that is meaningful to all stakeholders. Since its 
inception in 2024, the CEO Core has organized 10 Studios, 
and formal evaluative findings have shown a high degree 
of satisfaction and impact for both the researcher and for  
community participants [Table 1].

In addition to the Studio offerings, the CEO Core has 
established and provides administrative support for a 
Practice-Based Research Network (PBRN). The PBRN is a 

collaborative network of practicing clinicians who strive 
to formulate and answer clinical and organizational ques-
tions relevant to their practices and the communities they 
serve. By participation in the PBRN, practice organizations 
and providers can access resources from Advance RI-CTR, 
including vetted research proposals. These proposals align 
with the practices’ and providers’ goals and priorities, such 
as improving healthcare quality, fostering innovation, and 
achieving significant breakthroughs for patients, providers, 
and communities. Individual providers and practices have 
the flexibility to choose whether to participate in the pro-
posed projects that have been proposed by external research-
ers or internally developed by the practices and/or providers. 
Currently, the PBRN includes 104 private, hospital-affili-
ated, or Federally Qualified Health Center practices. These 
practices represent over 400 providers and 300,000 patients, 
and eight studies are underway in this network [Table 2]. 
Moving forward, we aim to increase the number of research 
studies in the primary care practices of the PBRN. 

Biostatistics, Epidemiology and Research Design  

(BERD) Core 

The Biostatistics, Epidemiology and Research Design (BERD) 
Core is led by CHRISTOPHER SCHMID, PhD; MELISSA 

CLARK, PhD, and SHIRA DUNSIGER, PhD, (Brown SPH), 
and ROCHELLE ROSEN, PhD, (Brown Health). This Core is 
responsible for providing easily accessible, multidisciplinary 
collaborative support for quantitative and qualitative 
research design, analysis, interpretation, and dissemination 

Investigator Studio Title

Joanne Wilkinson Patient Engagement for Diabetes 

Management in Latinx Communities

Gisela Jimenez-Colon Transgenerational Trauma in Latinx Families: 

Impact on Parenting, Child Suicidality, and 

Access to Mental Health Services

Julia Shinnick Intravesical Gentamicin to Prevent Recurrent 

UTIs

Ana Abrantes Exercise as a Treatment for Depression

Liqi Shu Efficacy of Portable EEG Systems in 

Identifying Large Vessel Occlusion Strokes in 

the Prehospital Setting

Michelle Wilson Exploring the Lived Experience of Southeast 

Asians During the COVID-19 Pandemic

Joanne Wilkinson & 

Annmarie Moraitis

Transition Off Active Treatment

Alexis Gimovsky Community Perceptions of a Shared Decision-

Making Application for Labor and Delivery

Odinaka Anyanwu Enhancing Birth Equity

Natalie Fenn Novel Civic Engagement Intervention to 

Improve Mental Health Outcomes Among 

LGBTQ+ Adults

Table 1. Community Engaged StudiosFigure 1. Advance RI-CTR Health Priority Areas

http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2026-07.asp
https://www.rimedicalsociety.org
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that can work seamlessly with and within existing health 
research structures. Expert faculty facilitate trainings in 
study design, epidemiology, biostatistics and qualitative and 
mixed methods to clinical and translational researchers and 
research staff, delivered in a variety of formats, both syn-
chronous and asynchronous (both in-person and remote), 
using the latest educational methods and technologies. 
During the past five years, the BERD Core has completed 
over 900 consultations, contributing to over 80 reported 
research products (e.g., publications, presentations).

Biomedical Informatics, Bioinformatics, and 

Cyberinfrastructure Enhancement (BIBCE) Core

The Biomedical Informatics, Bioinformatics, and Cyber-
infrastructure Enhancement (BIBCE) Core is led by NEIL 

SARKAR, PhD; ELIZABETH CHEN, PhD, and RUBEN MAR-

TINEZ, PhD, of Brown University Division of Biology and 
Medicine (Brown BioMed). The BIBCE core is focused on 
the creation and maintenance of a sustainable and extensi-
ble informatics infrastructure to support: (1) expanded data 
sharing & analysis; (2) statewide cohort discovery; and (3) 
a more integrated and efficient approach to data collection 
and management. The BIBCE Core develops innovative 
data, software, and technology solutions in collaboration 
with clinical and translational researchers and provides 
state-of-the-art informatics training and engagement with 
clinical and translational research stakeholders. The BIBCE 
Core has operationalized a best-of-breed infrastructure, 
including Fast Healthcare Interoperability Resources (FHIR) 
and SMART-on-FHIR Apps, as well as Observational Health 
Data Sciences and Informatics (OHDSI) standards and tools 
(e.g., Observational Medical Outcomes Partnership (OMOP) 
Common Data Model) to maximize use of real-world elec-
tronic health records (EHR) data across institutions. The 
utilization and education in artificial intelligence (AI) 
approaches through enhanced literacy programs focused on 
responsible AI practices (including algorithmic bias assess-
ment, model interpretability standards, and transparent 

reporting frameworks) has strengthened data governance 
protocols to enable secure, ethical sharing of EHR data 
across partner institutions while maintaining compliance 
with privacy regulations and institutional policies, all of 
which will help catalyze multi-institutional collaborative 
research across this rapidly evolving field. 

The BIBCE Core also offers services in Implementa-
tion Science in collaboration with the Brown Research on 
Implementation and Dissemination to Guide Evidence Use 
(BRIDGE) Program. Implementation science aims to maxi-
mize the public health impact of interventions and reduce 
the research to practice gap by encouraging implementers 
and program creators to examine barriers and facilitators to 
a practice being used, pick strategies to work with facilita-
tors and overcome barriers, and plan for sustainable imple-
mentation. The BIBCE Core provides consultations and 
trainings, including an annual Implementation Science (IS) 
Retreat focusing on the research-practice gap for physician 
scientists. The IS retreat featured a keynote speaker, panel 
discussion, four didactic breakout sessions, and a network-
ing lunch. These events foster interinstitutional collabo-
ration and a team science culture among the clinical and 
translational workforce. 

Professional Development (PD) Core

The Professional Development (PD) Core, led by METHO-

DIUS TUULI, MD, (CNE), and AUDRA VAN WART, PhD, 
(Brown BioMed), has provided funding mechanisms, cohort-
based training, and programming to connect faculty, men-
tors, and teams across our network institutions. Key 
accomplishments during the last 10 years include 10 two-
year Mentored Research Awards (MRAs), which led to 34 
federal and non-federal research grant awards and six grant 
resubmission awards, resulting in five funded federal and 
non-federal awards. The PD Core also offers the year-long 
Advance-K scholar program to assist junior faculty in prepa-
ration of NIH K and VA Career Development Award appli-
cations. The Advance-K program has graduated 37 faculty 

Investigator Study Title Clinic Name

Joanne Wilkinson Patient Engagement in Diabetes Management in Urban Latinx Communities CNEMG

Joseph Diaz & Charles Eaton  Association between Social Drivers and Cancer Screening Uptake CNEMG & RICPCP

Linda E. Guzman & Hannah E. 

Frank

Enhancing Depression Screening for Spanish-Speaking Adults in Primary 

Care Settings: An Implementation Science Approach

IM – letter of intent with 

Clinica Esperanza 

Charles B. Eaton Diabetes Health Equity Data Pilot Brown Physicians Incorporated, 

CNEMG, RIPCPC, PCHC

Louisa Thompson Accelerating Digital Cognitive Screening for Alzheimer’s Disease in the 

Primary Care Setting (Dig-Cog)

CNEMG

Jennifer Freeman Team-Based Cognitive Behavioral Treatment (CBT) for Pediatric Anxiety in 

Primary Care

RIPCPC

Jamie Blalock Contextual and Social Predictors of Perinatal Mental Health Proposal in a RIPCPC

Joseph Diaz & Stacey Ranucci CKD Screening and Monitoring CNEMG

Table 2. Practice-Based Research Network (PBRN) Studies

http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2026-07.asp
https://www.rimedicalsociety.org


ADVANCE RI-CTR

10J U L Y  2 0 2 6   R H O D E  I S L A N D  M E D I C A L  J O U R N A L   R I M J  A R C H I V E S  |  J U L Y  I S S U E  W E B P A G E  |  R I M S

scholars, 65% of whom submitted research, career-devel-
opment grant applications (of which 46% were funded and 
11% are currently in review) and >50 other research awards. 
Satisfaction with this program has been high, raising confi-
dence among participants. The PD Core also offers a four-
month Advance-R program for investigators planning to 
submit their first R type research awards. Advance-R has 
supported 11 scholars who submitted seven research grant 
applications (two funded to date). The PD Core provides 
research mentor training based on a nationally recognized 
program developed by the University of Wisconsin. About 
300 Brown and URI faculty have completed this research 
mentor training and 40 also completed advanced training 
modules. Finally, the PD Core has provided a rich program 
of educational offerings, including a monthly CTR sem-
inar series, good clinical practice training workshops, and  
entrepreneurship training [Figure 2].

Pilot Projects Program (PPP) Core

The Pilot Projects Program (PPP) Core, led by GAURAV 

CHOUDHARY, MD, (PVAMC) and TRACIE SHEA, PhD, 
(Brown BioMed) has provided funding for junior investi-
gators to perform clinical and translational research that 
addresses the major health needs of Rhode Island. These 
grants support the development of preliminary data required 
for extramural research funding. The need for this type of 
support was evident from a survey of Brown and URI inves-
tigators performed at the time of initial funding of Advance 
RI-CTR.10 The PPP has fostered inter-institutional and 
interdisciplinary collaboration, mentoring by an established 
investigator, and support for project administration and 
professional development. Advance RI-CTR has awarded a 
total of 99 awards, approximately $10.5 million, in the last 
decade, bringing in over $132 million in subsequent research 
funding to Rhode Island. 

The Advance RI-CTR Pilot Projects Program has sup-
ported a diverse portfolio of studies aligned with the state’s 
top health priority areas. Figure 3 presents funded pilot 
projects during Phase II of the CTR award (2021–2026) cat-
egorized by broad health priority areas. Although the Pilot 
Projects Core emphasizes research that addresses statewide 

health priorities, pilot awards are also made for scientifically 
meritorious research with high potential for impact outside 
these areas (grouped as “Other” in Figure 3).

Beyond supporting investigator development and gen-
erating preliminary data for larger interventional studies, 
these pilot projects have contributed to improved health and 
healthcare in Rhode Island. Their impact spans numerous 
domains, including the identification of novel biomarkers 
and screening modalities, advancements in neonatal and 
maternal care, cancer and chronic disease management, and 
improvements in mental health and population health. Col-
lectively, research funded by Advance RI-CTR has served 
as a substantial catalyst for addressing the state’s priority 
health needs, serving a role that has become even more 
important given the recent delays and decline in federal NIH 
support for early-stage research.

Figure 2. Phase ll Trainings and Reach

Figure 3. Advance RI-CTR Pilot Projects 2021–2026

RETURN ON INVESTMENT

Advance RI-CTR exemplifies the benefits of investing in 
clinical and translational research infrastructure and work-
force development. One way of assessing this is by the mone-
tary Return on Investment (ROI). In Phase I Advance RI-CTR 
was funded for five years in the amount of $19,513,469, and 
in Phase II for a total of $20,799,099, including supplemental 
research awards. Through this investment in the creation 
and expansion of Advance RI-CTR, over $10.5 million was 
awarded to RI investigators in start-up research funds, who 

http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2026-07.asp
https://www.rimedicalsociety.org
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went on to generate $132,345,181 in extramural funding 
through government and private foundations. For every one 
dollar put into Advance RI-CTR, $12.00 has been generated 
as the return on investment, as shown in Figure 4. 

Other important considerations with respect to Returns 
on Investment of research funding and infrastructure pro-
grams are the career development and self-efficacy of par-
ticipating young scientists. The professional growth of 
researchers supported by Advance RI-CTR is periodically 
assessed through surveys and interviews, and is evaluated in 
terms of research outputs, such as subsequent grant funding, 
peer-reviewed publications, presentations at professional 
conferences, and patents awarded. Illustrative qualitative 
feedback from awardees includes comments such as: 

“Seed funding really helped protect my time from having 
more clinical and administrative duties until I secured  
additional funding,” and “I don’t think I could have received 
IRB approval without their [Advance RI-CTR] help]”.11

The remaining articles in this edition of the Rhode Island 
Medical Journal further demonstrate these ROIs. The con-
tributing authors were selected based on their success 
in using the data and experience obtained from Advance 
RI-CTR awards and services in obtaining extramural sup-
port for their subsequent research. It is noteworthy that the 
subjects of the research range from cell and small animal  
studies of osteoarthritis (CHATHURAKA T. JAYASURIYA, 

PhD), to implementation of best clinical practices (DARIA 

SZKWARKO, DO), to community-engaged research (TAYLA 

VON ASH, ScD, and LAURA E. KORTHAUER, PhD), to sophis-
ticated statistical analytic techniques (ASHLEY BUCHANAN, 

DrPH). 

The authors include a clinician (Dr. Szkwarko), psychol-
ogists (Drs. von Ash and Korthauer), a data scientist (Dr. 
Buchanan), and a bench scientist (Dr. Jayasuriya). They are 
employed by Brown University (Dr. von Ash), the Univer-
sity of Rhode Island (Dr. Buchanan), Care New England (Dr. 
Szkwarko), and Brown University Health (Dr. Korthauer). 
Thus, they illustrate the multi-institutional participation 
and contributions to Advance RI-CTR. The recipients of 
support from Advance RI-CTR have made major contribu-
tions towards elevating Rhode Island to the top tier of states 
receiving NIH research support in fiscal year 2024 when 
measured on a per capita (i.e., state population) basis.12

FUTURE DIRECTIONS

In the next phase of Advance RI-CTR, we propose to tran-
sition to a “Networked CTR” (CTR-N), as mandated by 
NIGMS. The purpose of the CTR-N program is to further 
enhance capacity to perform research on health challenges 
faced by the populations served by the CTR-N. It is increas-
ingly evident that impactful and generalizable clinical and 
translational research requires larger populations than may 
be available in a single center. Furthermore, there is increas-
ing interest in “real-world” data from deidentified electronic 
health records. Finally, the powerful tools provided by AI 
will be used to provide new insights and approaches. The 
Advance RI-CTR program will support statewide or multi-
state regional networks to expand existing infrastructure for 
clinical and translational research, and to coordinate clinical 
research activities across partnering IDeA states. To meet 
these objectives, Advance RI-CTR will restructure cores, 
tailor and enhance our consultations and training opportuni-
ties, and expand our research network. The leadership team 
has refined our Vision, Mission and Theme to address these 
goals. The vision is “To improve health outcomes for all RI 
communities” with the theme of “Collaborate to Innovate.” 

There will be several changes to the Core structure in 
Phase III. The BERD and BIBCE Cores will merge to create 
the Research Design, Compliance, and Data Management 
(RDCD) Core comprising four sub-cores: Health Informat-
ics, Qualitative Data, Quantitative Data, and Implemen-
tation Science. Services and trainings will be expanded in 
this next phase to offer expert trainings and consultations  
to help investigators remain in compliance with all gov-
ernment, foundation, and industry regulations and produce 
high-quality clinical translational research.

	The Professional Development Core will expand to 
include trainings for professional research coordinators to 
enhance Rhode Island’s research workforce. At the pres-
ent time Advance RI-CTR and Rhode Island Hospital par-
ticipate in the NIH-funded IDeA State Consortium for a 
Clinical Research Resource Center (ISCORE-RC) with the 
goal to serve as a catalyst to increase the number of clinical 
studies in IDeA states. To achieve this mission, ISCORE-RC 

Figure 4. Advance RI-CTR Return on Investment

http://rimed.org/rimedicaljournal-archives.asp
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leads a comprehensive training program for clinical research  
coordinators and a dedicated service core to build capacity 
for increased clinical study opportunities. In the next phase 
of funding, Advance RI-CTR will expand this program to 
other Rhode Island health system partners and to URI.

In the next phase of funding, the Health Research Core 
(formerly Pilot Projects Program) will significantly expand 
its award opportunities in both duration and funding 
amounts. These award types and amounts address current 
gaps identified in the funding landscape, specifically to: 1) 
offer protected time for clinician fellows and junior faculty 
to develop mentored research programs in conjunction with 
protected time for mentors to have dedicated time for men-
toring activities; 2) longer funding periods for developmental 
projects to support the preparation of extramural applica-
tions; 3) support for community-engaged research using 
the PBRN; 4) support for multi-site collaborative research, 
with a milestone-driven award process; 5) engagement of 
community members and the Community Advisory and 
Action Board (CAAB) of the CEO Core in reviewing appli-
cations to maximize community impact, and; 6) use of an 
evaluation rubric that selects proposals in which merit and 
impact align with the health priorities of RI communities, 
the latter in collaboration with the Tracking and Evaluation 
(T&E) Team.

CONCLUSION

Advance RI-CTR has transformed clinical and translational 
research in Rhode Island through a wide-reaching network of 
partner institutions, community organizations, and institu-
tional affiliates. Since initial NIH funding in 2016, Advance 
RI-CTR has developed innovative approaches to improve 
and strengthen clinical and translational research across 
the state. Building on these impactful achievements from 
Phases I and II, Advance RI-CTR is positioned to address 
newly identified barriers and launch Advance RI-CTR into 
a streamlined and even more connected CTR-N framework 
with increased capacity for collaborative and innovative 
research that effectively addresses current and future health 
needs within RI and beyond.
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Augmentation of Meniscus Surgery with Cartilage Progenitor Cell 

Treatment May Stimulate Healing and Improve Repair Efficacy 

CHATHURAKA T. JAYASURIYA, PhD

ABSTRACT 

Meniscal tearing is one of the most common knee in- 
juries. Meniscus tears seldom heal, making partial menis-
cectomy the primary surgical option for patients seeking 
quick relief. Unfortunately, removal of meniscal tissue 
impedes loadbearing in the knee, which can lead to accel-
erated post-traumatic osteoarthritis. It is hypothesized 
that implementing stem/progenitor cells in the treat-
ment of orthopedic soft-tissue injuries may improve the 
rate of healing. This article discusses the progress made 
by our research group in the Department of Orthopedics 
at Brown University Health, with funding and logistical 
support from Advance RI-CTR, to develop a novel cell-
based strategy for stimulating meniscal fibrocartilage 
healing. We detail the clinical need that fueled (and con-
tinues to fuel) our research efforts, our justification for 
cell selection, and our published studies that have test-
ed the efficacy of this approach using both in vitro and  
in vivo models of meniscal injury.      

KEYWORDS:  meniscus; cartilage; osteoarthritis; stem cells   

BACKGROUND

Tearing of the meniscus is one of the most common knee 
injuries seen by orthopedic surgeons today. It is also an 
injury that doesn’t have an ideal clinical solution for 
long-term relief. The lateral and medial menisci are cres-
cent-shaped fibrocartilage soft tissues that sit inside the 
knee joint, with the primary function being load absorp-
tion and displacement, which fundamentally protects the 
more rigid articular cartilage from being damaged during 
physical activity.1,2 Meniscal tearing leads to about one mil-
lion surgeries annually in the U.S. alone.3 A 2025 study by  
Bergstein et al found that 94% of 2,053,884 million menis-
cus surgeries were meniscectomies—a procedure where 
entire portions of the torn meniscus is excised and removed 
to resolve chronic inflammation in an effort to stop fur-
ther damage to the joint.4 Unfortunately, even partial 
removal of meniscal tissue results in increased load place-
ment on articular cartilage, thereby making it more vul-
nerable to injury and increasing the risk of post-traumatic  
osteoarthritis (PTOA).5,6 

The loadbearing inner two-thirds of the meniscus consist 
of fibrochondrocytes that are well-dispersed and entrenched 
within a dense, collagen-rich extracellular matrix with little 
to no vasculature [Figure 1].7 Meniscal tears in this region 
seldom heal, helping to explain why meniscectomy is the 
predominant intervention today. Finding ways to support 
meniscus healing stands to revolutionize the clinical land-
scape with respect to how meniscal tears are treated. For 
the past eight years, our group has been developing and opti-
mizing a cell-based intervention to help stimulate meniscus 
healing following arthroscopic meniscal repair. Our central 
strategy is to repurpose mesenchymal progenitor cells orig-
inating from articular cartilage, which have a natural pro-
pensity for producing proteoglycans and type 2 collagen, to 
support matrix anabolism and reintegrative healing of the 
tear channel. 

In 2017, we received pilot research support from the (then) 
newly formed and National Institutes of Health (NIH)-
funded program, Rhode Island Clinical and Translational 
Research (Advance RI-CTR), to investigate whether (and 
how) cartilage progenitor cells (CPCs) can be used to stimu-
late meniscal healing. This article will detail the findings of 
the initial project and summarize the overall progress that 
our group at Brown University Health has made in trans-
lational, cell-based tissue engineering since its completion.       

Figure 1. Illustrated diagram of the different zones of the knee meniscus. 

The cross-sectional diagram shows three different regions that constitute 

the meniscus, from left to right. The red-red (RR) zone is the thickest and 

most vascular region. The red-white (RW) zone has limited vascularity. 

The thinnest and most avascular region is the white-white (WW) zone, 

which does not heal on its own. 

 13 

 17 

 EN 

13J U L Y  2 0 2 6   R H O D E  I S L A N D  M E D I C A L  J O U R N A L   R I M J  A R C H I V E S  |  J U L Y  I S S U E  W E B P A G E  |  R I M S

http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2026-07.asp
https://www.rimedicalsociety.org


METHODS

CPC isolation and stabilization

Human CPC isolation and culture experiments are described 
in our original publications.8,9 Briefly, human cartilage tissue 
was obtained with approval from the Rhode Island Hospital 
Institutional Review Board (IRB).  Cells were separated from 
chondrocytes using differential adhesion to fibronectin. Cell 
lines were generated by introducing Large T-Antigen using 
pRetro-E2 SV40 infection.8

Explant culture meniscal injury model

Explant culture experiments are described in the original 
publication.8 Briefly, menisci were collected from three-
month-old Lewis rats, with approval from the Rhode Island 
Hospital Institutional Animal Care and Use Committee 
(IACUC). A radial tear was created in the anterior horn 
and treated with CPCs, bone marrow-derived stromal cells 
(BM-MSCs), or left untreated as a negative control. The 
menisci were cultured for four weeks. Menisci were imaged 
at different time points. Menisci were sectioned and stained 
with trichrome at the four-week mark. 

In Vivo meniscal injury model

Studies in live rats are fully detailed in the original work.9 
Briefly, skeletally mature RNU athymic male rats were used 
in the study, with approval from the Rhode Island Hospital 
IRB. A 1.0 mm meniscal tear was surgically created using 
micro scissors, ensuring that the meniscus did not detach 
into two separate pieces. Cells were administered by intraar-
ticular injection through the patellar tendon at Weeks 1 and 
4, post-surgery. Repair efficacy was evaluated by sectioning 
the menisci, staining with Saf O/Fast green, and measuring 
the mean area of the open tear channels in each experimen-
tal group, seven weeks following treatment. Articular car-
tilage was also stained with Saf O/Fast green and Modified 
Mankin scoring was used to evaluate cartilage quality.     

Statistical Analysis

Statistical analyses are detailed in our original publica-
tions.8,9 To summarize, analysis was performed using a 
student’s t-test, when comparing only two groups. When 
comparing more than two groups, a one-way analysis of 
variance (ANOVA) was used, followed by post-hoc analysis. 
For live rodent experiments, when examining the effects 
of the treatments on meniscus defects and Mankin scores, 
generalized linear models were used, as detailed in the 
original published work. P-values smaller or equal to 0.05 
were considered statistically significant. Sample sizes were 
always greater than or equal to 3 and error bars represent ±1  
standard deviation of the mean.

RESULTS

Progenitor cells native to articular cartilage exhibit pheno-
typic specificity for rebuilding inner meniscus tissue.

The tissue microenvironment of the inner meniscus is 
remarkably similar to that of articular cartilage. Much like 
the inner meniscus, articular cartilage has a dense tissue 
matrix that is rich in type II collagen and proteoglycans. 
These proteins form networks that contribute to the resil-
ient mechanical properties of both tissues. Specifically, 
aggrecan is a proteoglycan that is abundant in both tissues 
and functionally important because it is negatively charged 
and attracts water molecules. Hyaluronic acid (HA) is 
another proteoglycan that aids in holding the Aggrecan core 
proteins together, while the type II collagen network pre-
vents excessive expansion that comes with water retention, 
which helps to build the compressive tension within the 
extracellular matrix (ECM) that is the essential functional 
feature of these loadbearing tissues. 

Another similarity is that unlike the elongated spin-
dle-like fibrochondrocytes that are native to the outer third 
of the meniscus, cells in the inner meniscus are round and 
resemble chondrocytes—the resident adult cell population 
in articular cartilage. Hence, in our pursuit to identify a 
source of cells that are well-suited to help rebuild damaged 
inner meniscal tissue, we first considered utilizing chon-
drocytes. However, despite their well-reported capacity for 
producing an ideal ECM, rich in type II collagen and aggre-
can, chondrocytes have several features that make them 
unideal for our needs. Chondrocytes are fully differentiated 
adult cells that, while immune-privileged compared to other 
mature cell populations,10,11 no longer exhibit the extensive 
immunosuppressive capabilities characteristic of less com-
mitted cells like mesenchymal progenitor/stem cells.12,13 
This feature helps cells to evade a host recipient’s immune 
system so that they can function properly while minimiz-
ing the chance of rejection and/or immune reaction. Fortu-
nately, there is a satellite cell population within cartilage 
that fits this description. Cartilage-derived progenitor cells 
are a sparce population of mesenchymal progenitors that are 
native to articular cartilage.14 They exhibit all the important 
key features we were looking for, including a high chondro-
genic capacity for essential ECM protein synthesis, immu-
nosuppressive capabilities, and high proliferative capacity 
(for in vitro expansion).15,16 

Human cartilage progenitor cells stimulate mending  

of meniscal tears in ex vivo culture. 

In our 2017 pilot study funded by Advance RI-CTR, the pri-
mary goal was to find a bioavailable source of CPCs and test 
their efficacy for stimulating meniscal healing, ex vivo and 
in vivo. We isolated these cells from cartilage using fibronec-
tin adhesion. Compared to chondrocytes, CPCs exhibit high 
expression of CD49e (receptor for fibronectin), which makes 
enriching these cells relatively easy and cost effective, by 
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taking advantage of their high propensity for binding to 
fibronectin. Since CPCs are a rare, satellite cell population 
that make up less than 1% of cells within cartilage, we engi-
neered stable CPC cell lines by introducing Large T Antigen 
[Figure 2].8 We selected two of these engineered cell lines 
to validate that their differentiation potential, most impor-
tantly their chondrogenicity, was not impeded as a result of 
immortalization.8

Using an ex vivo meniscal injury model, we tested our 
hypothesis that CPC treatment can stimulate meniscal 
healing.8 A radial tear was created in the white-white zone 
of rat menisci and treated with a fluorescently labeled CPC 
line in explant culture [Supp. Figure 1]. The control groups 
consisted of tears that were either left untreated or treated 
with fluorescently labeled bone marrow-derived stromal 
cells (BM-MSCs). Veritably, CPC treated meniscal tear chan-
nels exhibited complete filling by 20 days post treatment, 
whereas BM-MSC-treated menisci did not achieve this end. 
Histology analysis performed four weeks following CPC 
treatment demonstrated bridging at the tear channel [Supp. 
Figure 2]. [Editor’s note: Email author for supplementary  
figures 1,2].

Figure 2. Illustrated diagram of procedure used to establish human cartilage progenitor cell lines. Healthy 

human cartilage was diced into small pieces and digested using pronase and collagenase. Released cells 

were washed and strained to remove clumps. Cells were seeded at low density and individual single-cell 

derived colonies were separated and stabilized using SV-40 mediated delivery of Large-T antigen. 

[Figure 2 panels and legend are reprinted from Jayasuriya et al. 2019. Human Cartilage-Derived Progenitors Resist 

Terminal Differentiation and Require CXCR4 Activation to Successfully Bridge Meniscus Tissue Tears. Stem Cells 

37:102-114. with permission from publisher.]

Human cartilage progenitor 
cells stimulate meniscal healing 
and delay onset of post-traumatic 
osteoarthritis in athymic rats.

Encouraged by these findings, 
we next tested whether CPC treat-
ment could have the same effect 
in a live animal model of menis-
cus repair. We worked closely 
with Janine Molino, PhD, MS, of 
the Advance RI-CTR Biostatis-
tics, Epidemiology, and Research 
Design (BERD) Core to design 
this study. We used a rat medial 
meniscus tear model to evaluate 
CPC-stimulated meniscus healing 
[Figure 3] in comparison to treat-
ment with BM-MSCs [Figure 4] or 
treatment with saline/vehicle as a 
negative control [Figure 5]. A 1.5 
mm longitudinal tear spanning the 
full thickness of the meniscus was 
created on the medial meniscus 
of 15-week-old skeletally mature 
rats. Fluorescently labeled human 
CPCs (1.6 million cells) were 
administered via intra-articular 
injection twice (at day 7 and at day 
28 post-meniscal injury). There 
were two control groups: BM-MSC 

injected animals and vehicle (PBS) only injected animals. 
Rats were sacrificed and their medial menisci were evalu-
ated using fluorescence imaging of the tear site seven weeks 
post-surgery. Localization and engraftment of injected cells 
(labeled fluorescent red) to the tear site was confirmed on 
tissue sections. Analyses showed that CPC-treated ani-
mals exhibited increased tear filling compared to the group 
treated with BM-MSCs [Figure 6].9 These experiments sug-
gested that CPC-treatment stimulates fibrocartilage healing 
in an animal model. 

We also analyzed the articular surface of the medial knee 
compartment as a secondary outcome measure of success.9 
Animals treated with CPCs exhibited less cartilage damage 
in the medial compartment of the tibial plateau, which sits 
directly below the injured medial meniscus. The medial fem-
oral condyles and medial tibial plateaus were sectioned and 
stained with Safranin-O/fast green. Mankin histopathology 
scores demonstrated that the CPC-treated group exhibited a 
significant improvement over the vehicle only treated saline 
control group, whereas the BM-MSC-treated group did not. 
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Figure 3. CPC-mediated healing of isolated medial meniscus tears in rats 

46 days following treatment with CPCs. 3.2 million fluorescently labeled 

CPCs were injected into the joint capsule following meniscus injury. CPCs 

from the treatment are fluorescently labeled (red). Nuclei of all cells (both 

native meniscus cells and injected cells) are labeled with Dapi (blue). Yel-

low lines and arrows signify areas that remain open without healing, with 

yellow dotted lines inscribing the unfilled areas. Scale bar = 100µm

Figure 4. BM-MSC-mediated healing of isolated medial meniscus tears 

in rats 46 days following treatment with BM-MSCs. 3.2 million fluores-

cently labeled BM-MSCs were injected into the joint capsule following 

meniscus injury. This was used as a control group to compare against 

the CPC-treated group. BM-MSCs from the treatment are fluorescently 

labeled (red). Nuclei of all cells (both native meniscus cells and injected 

cells) are labeled with Dapi (blue). Yellow lines and arrows signify areas 

that remain open without healing, with yellow dotted lines inscribing the 

unfilled areas. 

Figure 5. A medial meniscus tear in rats 46 days following treatment with 

no cells. This group was the negative control group. Nuclei of all native 

cells meniscus cells are labeled with Dapi (blue). Yellow lines and arrows 

signify areas that remain open without healing, with yellow dotted lines 

inscribing the unfilled areas. 

Figure 6. Open areas remaining within the meniscal tear channel was 

quantified by image analysis and compared across experimental groups. 

A 0-week control group was used to determine the open area of the 

meniscal tear before healing, or further tearing due to the in vivo en-

vironment, can take place. Data points above the dotted line indicates 

menisci that were broken in two at the time of harvest. N≥8 per group. 

***, P≤0.005. 

[Figure 5B and corresponding part of the legend are reprinted from Desai et al. 

2022. Stable human cartilage progenitor cell line stimulates healing of menis-

cal tears and attenuates post-traumatic osteoarthritis. Front Bioeng Biotechnol 

10:970235. with permission from publisher.]
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DISCUSSION

Our goal is to develop a novel cell-based treatment to stim-
ulate healing in the meniscus. The studies detailed in this 
article are the first to demonstrate the efficacy of admin-
istering CPCs as a means of accelerating meniscal healing. 
We have shown that CPCs can maintain a highly chondro-
genic phenotype without the need for exogenous growth fac-
tors. We have shown that these cells can migrate to areas 
of fibrocartilage injury and accelerate the integration of 
tears, both in ex vivo culture and in live animals that have  
compromised immunity.

Since completing these studies, we have explored ways 
that CPC might be implemented to treat tears in fully immu-
nocompetent live animals,17 and to treat human meniscus 
tissue using an explant injury model.18 We have also inves-
tigated the molecular mechanism(s) that constitute the ana-
bolic and anti-catabolic effects of CPCs that may contribute 
to their propensity for musculoskeletal tissue repair,19,20 as 
well as their potential to be further primed for chondrogene-
sis using commercially available small molecules.21 Based on 
our findings, we expect that augmenting the standard clini-
cal procedure of meniscus suture repair with adjuvant CPC 
therapy has practical potential for significantly improving 
repair efficacy in the near future.   
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ABSTRACT 

INTRODUCTION: Mothers, especially those with margin-
alized identities, often struggle to meet physical activity 
(PA) guidelines. We examined feasibility, acceptability, 
and preliminary efficacy of Moms on the Move (MOMs), 
a community-based PA promotion intervention target-
ing Hispanic and Black mothers delivered in partnership 
with a youth sports organization in Providence, RI.

METHODS: Feasibility targets centered around enroll-
ment (i.e., n>30 participants), retention (i.e., >80% of 
participants through follow-up), and assessment (i.e., col-
lection of PA data from >80% of participants at multiple 
timepoints), while acceptability targets centered around 
participant satisfaction (i.e., >80% of participants being 
satisfied with the intervention). For preliminary efficacy, 
we assessed weekly minutes of moderate-to- vigorous in-
tensity PA (MVPA) via 7-Day PA Recall (PAR) at baseline, 
intervention end (8 weeks), and follow-up (12 weeks), and 
examined within-person changes in MVPA over time us-
ing paired T-tests. Stratified analysis was used to exam-
ine differences between participants who were already 
meeting the national guideline of >150 minutes of MVPA 
per week at baseline and those who were not.

RESULTS: We met recruitment (n=35) and retention (94%) 
targets but only collected PA data at multiple timepoints 
from 21 participants (64%). Most participants (94%) 
were satisfied with the intervention, all (100%) said they 
learned from the program, and all (100%) said they would 
recommend participation to a friend. Participants who 
were not meeting the MVPA guideline at baseline (n=12) 
reported an increase in MVPA at both intervention end 
(mean change: 110.27 minutes, Cohen’s d: 0.89) and fol-
low-up (mean change: 82.09 minutes, Cohen’s d: 0.76). 

CONCLUSIONS: Findings around recruitment, retention, 
and participant satisfaction were promising, though as-
sessing MVPA via the PAR, which requires a semi-struc-
tured interview, proved challenging. Nonetheless, the 
findings, which also showed that insufficiently active 
mothers had significantly higher levels of MVPA at in-
tervention end and follow-up, support testing MOMs in a 
fully powered, randomized controlled trial.

KEYWORDS:  physical activity; youth sports; mothers; 
community-based; pilot   

INTRODUCTION

It is unquestionable that mothers face unique health con-
cerns. They experience health issues, including those spe-
cific to pregnancy and childbirth, even long after giving 
birth (e.g., dyspareunia and chronic postpartum pain1). In 
addition, mothers experience generalized health concerns 
that are contextualized by their social role. Mothers care for 
the needs of their families before caring for themselves.2 By 
recognizing the complex nature of mothers’ health within 
the context of their social role and environment, we can bet-
ter understand how to implement interventions to improve 
health outcomes for mothers.

Physical activity (PA) is a modifiable lifestyle behavior that 
has numerous health benefits, including reducing the risk of 
obesity3 and chronic disease.4 In fact, meeting the national 
PA guidelines, which include >150 minutes of MVPA per 
week,5 is associated with a 29% reduced risk of all-cause 
mortality.6 However, mothers are less likely to engage in 
sufficient  moderate-to-vigorous intensity PA (MVPA) to 
experience benefits compared to the general population,5 
and trends indicate PA among mothers is decreasing.8,9 In 
response, research has focused on both understanding bar-
riers and facilitators of PA among mothers, and developing 
interventions tailored to addressing these needs. Barriers 
to PA for mothers include lack of social support, lack of 
childcare, lack of time due to competing responsibilities, 
prioritization of children’s needs, and guilt associated with 
exercise as an activity that takes away time from family 
obligations.10-13 Successful PA interventions developed for 
mothers have focused on increasing social support (Juwono 
et al, 2020) by implementing group-based interventions.14-16

While such interventions hold promise for improving 
mother’s PA, previous studies have had low representation 
of mothers from underserved and marginalized social groups. 
Increasing PA among mothers with multiple marginalized 
identities may benefit from an intersectional approach,17 
which acknowledges that individuals hold multiple social 
identities, embedded within interlocking systems of oppres-
sion and privilege, allowing for nuanced understanding 
of PA experiences and resources. Notably, Hispanic and 
Black women, and those with low socioeconomic status 
(SES) report especially low levels of PA,18-21 contributing to 
increased risk for poor health outcomes.22,23 In addition to 
PA barriers experienced by mothers generally, those with 
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marginalized identities often lack  access to PA opportuni-
ties.7,24,25 As PA interventions for marginalized populations 
tend to focus on women, without the specific tailoring to 
mothers, there is a significant need to address barriers expe-
rienced by low SES and/or Hispanic and Black mothers.

To date, few PA interventions have focused on addressing 
the needs of mothers with marginalized identities. In a sys-
tematic review of mothers’ PA and related interventions,7 
merely three studies included samples with at least a fourth 
of the participants identifying as Hispanic and/or Black,26-28 
and only one of these included a focus on low-income moth-
ers.27 While all interventions included similar components 
(e.g., in person group PA sessions), only three of the interven-
tions successfully increased PA among mothers.27-29 Among 
these, just one study assessed PA maintenance post-inter-
vention, reporting that PA increases were not maintained.29 
Notably, none of the studies used an intersectionality frame-
work to address the multiple and intersecting identities 
of the mothers. Together, the interventions demonstrate 
modest and growing evidence in support for PA interven-
tions addressing the unique needs of mothers with multiple  
marginalized identities.

The current study builds on our team’s prior work demon-
strating the feasibility and acceptability of partnering with 
youth sports organizations to deliver group-based PA ses-
sions to mothers.30 Specifically, we assess the feasibility, 
acceptability, and preliminary efficacy of the communi-
ty-based Moms on the Move (MOMs) intervention, which 
was intentionally developed to address PA barriers experi-
enced by Hispanic and Black mothers with low SES. To our 
knowledge, this is the first PA intervention for mothers that 
was designed using an intersectionality approach.17 Our pri-
mary aim was to examine whether a priori targets for enroll-
ment, retention, assessment completion, and participant 
satisfaction were met. We also examined changes in MVPA 
from baseline to intervention end, and one-month post-in-
tervention to assess preliminary efficacy. In doing so, this 
study adds to a very limited literature of studies examining 
maintenance of PA intervention effects among mothers. It 
was funded by Advance Rhode Island Clinical and Transla-
tional Research (Advance RI-CTR), which is supported by 
Institutional Development Award Number U54GM115677 
from the National Institute of General Medical Sciences of 
the National Institutes of Health. Advance RI-CTR also pro-
vided support through targeted consultations to strengthen 
the study design.

METHODS

Study Design

We conducted an eight-week, single-arm open pilot trial 
during the fall of 2023 football season to assess the prelim-
inary efficacy of MOMs. We examined changes in self-re-
ported MVPA from baseline to intervention end (at 8 weeks) 

and a month later (at 12 weeks) to assess maintenance. The 
intervention was delivered in partnership with a youth foot-
ball and cheerleading organization in Providence, RI, that 
predominantly serves Hispanic and Black families. Pro-
cedures and materials for the study were approved by the 
Brown University Institutional Review Board, and the study 
was registered at www.clinicaltrials.gov (NCT05461742).

Participants

Participants were at least 18 years old, self-identified as 
female, were the mother or primary caregiver of a child who 
was on one of the partner organization’s football teams or 
cheerleading squads, had email access, and spoke English. 
Eligibility was not restricted based on minutes of MVPA at 
baseline, but for safety reasons, participants were required 
to pass the Physical Activity Readiness Questionnaire.31 
Research assistants recruited participants by approaching 
parents and distributing flyers at the field where the organi-
zation was practicing. The president of the organization also 
shared the flyer with parents via social media and an app 
used to communicate with families. All participants pro-
vided written informed consent and received remuneration 
for completing assessments.

Intervention Description

The MOMs intervention consists of three components: 
in-person group PA sessions, goal setting with motiva-
tional interviewing, and tailored written materials. The 
theory-driven intervention was designed using the intersec-
tionality framework,32 social cognitive theory (SCT),33 and 
the Transtheoretical Model (TTM).34 The intersectionality 
framework32 was used to ensure that PA barriers faced by 
Hispanic and Black mothers, due to their intersecting iden-
tities, were addressed by the intervention [Table 1]. For 
example, MOMs was administered during children’s sports 
practices to address time and access barriers. By partnering 
with youth sports organizations whose mission is to pro-
mote exercise, and including a group PA component, the 
intervention also addressed social support barriers. Further, 
by holding the group PA sessions during practice, where chil-
dren were supervised and mothers already traveled to and 
from, the intervention addressed childcare and transporta-
tion barriers, and alleviated guilt that mothers report when 
taking time away from family obligations. With respect to 
behavioral theory, MOMs targeted SCT and TTM constructs 
that influenced PA in our prior studies,35-38 including PA 
social support, enjoyment, self-efficacy, outcome expectan-
cies, and cognitive and behavioral strategies used to advance 
through the stages of change.

The previously published in-person component was 
designed using a staged approach with a community advi-
sory board (CAB) of coaches and parents from the partner 
organization.30,39 This ensured that the intervention was cul-
turally relevant, feasible, and acceptable to the organization 
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and its families. One-hour group PA sessions, facilitated by 
an experienced personal trainer who was part of the part-
ner organization, were scheduled three times per week 
during practice. Sessions were offered free of charge and 
participants could attend as desired. All PA equipment used 
was provided, including a yoga mat and workout bag with 
resistance bands, small weights, and a jump rope. Sessions 
included a five-minute warm-up, 50 minutes of circuit-style 
aerobic and strength-training activities with modifications 
to accommodate different fitness levels, and a five-minute 
cool down. Child supervision was available for participants 
who had additional children (e.g., five years and under) that 
were not practicing football or cheerleading.

The goal-setting and written materials’ components,  
evidence-based approaches to teach behavioral skills, were 
especially included to promote PA maintenance. These 
components were adapted from prior successful women- 
targeted PA interventions conducted by our team.35-37 Partic-
ipants were invited to complete two, one-on-one goal-setting 
phone calls (~20 minutes) with a research assistant trained 
in motivational interviewing.40 The first call was scheduled 
at baseline and the second midway through the interven-
tion (four weeks). Participants learned about key behavior 
change techniques (such as goal-setting and self-monitoring) 
and established personal PA goals. The second call allowed 
participants to check their progress, set new goals, and dis-
cuss being active once the sessions end. For written materi-
als, participants were emailed materials weekly throughout 
the intervention period. Materials included tip sheets on 
PA-related topics (e.g., useful facts about PA, health benefits, 
stretches) and motivation-matched PA manuals based on 
their responses to questionnaires at baseline and four weeks. 
Manuals emphasized behavioral strategies for increas-
ing activity, including goal-setting, self-monitoring, prob-
lem-solving barriers, increasing social support, and planning 
rewards for meeting PA goals. These evidence-based mate-
rials have been shown to help Hispanic and Black women 
increase PA in our prior studies.36-38, 41-43

Measures

For feasibility, we examined whether a priori set targets for 
enrollment (i.e., n>30 participants), retention (i.e., >80% of 
participants through 12 weeks), and assessment (i.e., collec-
tion of PA data from >80% of participants at multiple time-
points) were achieved. Thresholds were informed by existing 
literature on intervention pilot studies,44,45 expected effect 
size in a fully powered randomized controlled trial given our 
team’s prior studies promoting PA among racial and ethnic 
minority women,38,41,46 and contextual factors specific to 
the study population and setting, including the number of  
families belonging to the organization.

For acceptability, we examined participants’ responses to 
a consumer satisfaction questionnaire, also used by our team 
in prior studies.38,47-49 This was completed at the end of the 
intervention via an online questionnaire. The intervention 
would be deemed acceptable if >80% of participants were 
satisfied with it, felt they learned something, and would rec-
ommend the program to a friend.

For preliminary efficacy, we assessed whether participants 
experienced changes in weekly minutes of MVPA. Weekly 
minutes of MVPA were self-reported using the 7-Day 
Physical Activity Recall (PAR)50 at baseline, intervention 
end (8 weeks), and follow-up (12 weeks). The 7-Day PAR, 
conducted via a semi-structured interview, has been used 
across many PA studies and has consistently demonstrated 
acceptable reliability, internal consistency, and congruent 
validity with objective PA measures,51-55 along with sensi-
tivity to changes in MVPA.56,57 Our team has extensive expe-
rience with administering the 7-Day PAR, which requires 
annual recertification. Participants were given the flexibil-
ity of completing 7-Day PARs in-person during practice or 
via phone. In assessing changes in MVPA during the study 
period, self-reported occupational PA was excluded.

Participant characteristics (i.e., age, number of children 
living at home, marital status, employment status, race/eth-
nicity, educational attainment, annual household income, 
and self-reported height and weight) were assessed via an 
online questionnaire at baseline.

Table 1. Intervention strategies to address physical activity barriers experienced by racial and ethnic minority mothers

*Especially pronounced among individuals with low SES

Identity Physical Activity Barrier Strategy

Mother Lack of time due to other responsibilities Intervention occurs during children’s sports practices; a time mothers have already blocked off

Guilt from not prioritizing children Participants can be active while present for their children’s extracurriculars

Lack of social support* Group PA sessions create a community of mothers who are active together

Lack of childcare* Children under coach supervision; childcare available for additional children

Racial/ 

Ethnic 

Minority

Lack of culturally relevant interventions Intervention is adapted for Hispanic & Black women; also offered in Spanish

Lack of access to PA opportunities* Intervention is provided free of charge in a safe and accessible space

Lack of transportation* Intervention is at a location where participants must already travel to and from
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Statistical Analysis

We descriptively analyzed feasibility targets, acceptability 
targets, and participant characteristics. Stratified analysis 
was used to examine differences in characteristics between 
participants who were already meeting the national MVPA 
guideline at baseline (i.e., self-reported >150 minutes per 
week) and those who were not. Fisher’s exact tests were used 
to examine group differences for categorical variables, while 
T-tests were used to examine group differences for ordinal 
and continuous variables. To assess preliminary efficacy, 
we examined within-person changes in weekly minutes 
of MVPA over time. Specifically, we ran unadjusted paired 
T-tests to compare baseline MVPA to MVPA at intervention 

end (8 weeks) and follow-up (12 weeks), first for the full 
sample and then stratified by baseline MVPA (i.e., meeting 
the guideline vs. not). Change scores and effect sizes (i.e., 
Cohen’s d) were calculated for significant findings. Analyses 
were run using StataSE statistical software and an alpha of 
0.05 was used for significance.

RESULTS

We recruited 35 participants in less than a month, exceeding 
the target of >30 participants. Only two participants with-
drew from the study, resulting in a retention rate of 94%, 
also exceeding the target of >80%. However, while 7-Day 

Study  

sample

(n=21)

Those already meeting MVPA guideline 

at baseline with multiple 7-Day PARs

(n=9)

Those not meeting MVPA guideline 

at baseline with multiple 7-Day PARs

(n=12)

P-value 

for group 

comparison

Age in years

      Missing (n)

37.18 (5.00)

10

35.00 (4.95)

4

39.00 (4.65)

6

0.201

Number of children living in home

      Missing (n)

1.93 (1.22)

6

1.50 (0.55)

3

2.22 (1.48)

3

0.278

Marital status

   Married or living with partner

   Single

      Missing (n)

3 (20%)

12 (80%)

6

1 (14%)

6 (86%)

2

2 (25%)

6 (75%)

4

0.554

Employment status

   Unemployed

   Part-time

   Full-time

      Missing (n)

6 (38%)

4 (25%)

6 (38%)

5

2 (29%)

2 (29%)

3 (43%)

2

4 (44%)

2 (22%)

3 (33%)

3

0.591

Race/ethnicity

   Non-Hispanic White

   Hispanic

   Black

   American Indian/Alaskan Native

   Multiracial

      Missing (n)

1 (6%)

6 (38%)

5 (31%)

1 (6%)

3 (19%)

5

0 (0%)

3 (43%)

2 (29%)

1 (14%)

1 (14%)

2

1 (11%)

3 (33%)

3 (33%)

0 (0%)

2 (22%)

3

1.000

Educational attainment

   <12 years

   High school

   Vocational/technical school

   Some college

   College graduate

   Post-graduate studies

      Missing (n)

1 (6%)

4 (25%)

1(6%)

4 (25%)

4 (25%)

2 (13%)

5

0 (0%)

3 (43%)

1 (14%)

2 (29%)

1 (14%)

0 (0%)

2

1 (11%)

1 (11%)

0 (0%)

2 (22%)

3 (33%)

2 (22%)

3

0.181

Annual household income

   <$30k

   $30k<50k

   >$50k

      Missing (n)

6 (38%)

4 (25%)

6 (38%)

5

2 (29%)

2 (29%)

3 (43%)

2

4 (44%)

2 (22%)

3 (33%)

3

0.591

Body mass index

   <18.5

   18.5–24.9

   25–29.9

   >30

      Missing (n)

0 (0%)

0 (0%)

3 (21%)

11 (79%)

7

0 (0%)

0 (0%)

1 (17%)

5 (83%)

3

0 (0%)

0 (0%)

2 (25%)

6 (75%)

4

0.733

Table 2. Participant characteristics

P-value is for Fisher’s exact test for categorical variables and T-tests for continuous and ordinal variables
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PAR data was collected for all participants at baseline, MVPA 
data was only collected for 21 participants (64%) at multiple 
timepoints, which did not meet the target of >80% of the 
sample. Among participants in the analytical sample (n=21), 
57% self-reported <150 minutes of weekly MVPA at base-
line. On average, participants were 37.2 years old (SD: 5.0) 
and had 1.9 children (SD: 1.2). While not an inclusion crite-
rion, all participants were classified as either overweight or 
obese (i.e., had a BMI >25); however, self-reported height or 
weight information was missing for seven participants. The 
racial/ethnic composition of the sample was 38% Hispanic, 
31% non-Hispanic Black, 19% multiracial, 6% American 
Indian/Alaskan Native, and 6% non-Hispanic White. Most 
(80%) of the sample were single mothers, with 38% unem-
ployed, 25% working part-time, and 38% working full-time. 
The sample was diverse with respect to socioeconomic sta-
tus [Table 2]. No significant differences in participant char-
acteristics were found between those meeting the MVPA 
guideline at baseline and those not.

Sixteen participants completed the consumer satisfac-
tion survey [Table 3]. Most participants (94%) were satisfied 
with the intervention. Specifically, 75% of participants were 
very satisfied with the intervention and 19% were satisfied; 

6% were a little satisfied and 0% were not satisfied. All  
participants (100%) reported that they learned something 
about exercising from participating in the program and that 
they would recommend the program to a friend; thus, accept-
ability targets were met. All participants also found the PA 
sessions pleasing (75% very pleasing) and most found them 
beneficial (56% very beneficial). When asked how motivated 
they felt to continue to exercise after the program, 75% felt 
motivated or very motivated.

Participants in the analytical sample reported engaging in 
an average of 106.5 (SD: 131.0) minutes of MVPA/week at 
baseline, 136.4 (SD: 120.9) minutes of MVPA at intervention 
end (8 weeks), and 103.4 (SD: 100.9) minutes of MVPA at 
follow-up (12 weeks); changes in MVPA over time for the 
full sample were not statistically significant [Table 4]. From 
stratified analyses, participants who were not meeting the 
guideline at baseline reported significantly more MVPA 
at both intervention end (mean change: 110.27 minutes, 
Cohen’s d: 0.89) and follow-up (mean change: 82.09 minutes, 
Cohen’s d: 0.76) compared to baseline. Conversely, partici-
pants who were meeting the guideline at baseline reported 
significantly less MVPA at follow-up compared to baseline 
(mean change: –116.75 minutes, Cohen’s d: –1.26).

Study 

sample

(n=16)

Those already meeting 

MVPA guideline at 

baseline (n=8)

Those not meeting 

MVPA guideline at 

baseline (n=8)

P-value 

for group 

comparison

How satisfied were you with the program overall?

   I was not satisfied

   I was a little satisfied

   I was satisfied

   I was very satisfied

0 (0%)

1 (6%)

3 (19%)

12 (75%)

0 (0%)

0 (0%)

2 (25%)

6 (75%)

0 (0%)

1 (13%)

1 (13%)

6 (75%)

0.693

How pleasing did you find the physical activity sessions?

   They were not pleasing  at all

   A little pleasing

   They were pleasing

   They were very pleasing

0 (0%)

0 (0%)

4 (25%)

12 (75%)

0 (0%)

0 (0%)

1 (13%)

7 (88%)

0 (0%)

0 (0%)

3 (38%)

5 (63%)

0.278

How beneficial did you find the physical activity sessions?

   Not beneficial at all

   A little beneficial

   They were beneficial

   Very beneficial

1 (6%)

1 (6%)

5 (31%)

9 (56%)

0 (0%)

1 (13%)

1 (13%)

6 (75%)

1 (13%)

0 (0%)

4 (50%)

3 (38%)

0.273

Do you think that you learned something about exercising from 

participating in this program?

   Yes

   No

16 (100%)

0 (0%)

8 (100%)

0 (0%)

8 (100%)

0 (0%)

1.000

Would you recommend the program to a friend?

   Yes

   No

16 (100%)

0 (0%)

8 (100%)

0 (0%)

8 (100%)

0 (0%)

1.000

How motivated do you feel to continue exercising after the program?

   I do not feel motivated

   I feel a little motivated

   I feel motivated

   I feel very motivated

1 (6%)

3 (19%)

4 (25%)

8 (50%)

0 (0%)

1 (13%)

3 (38%)

4 (50%)

1 (12%)

2 (25%)

1 (13%)

4 (50%)

0.646

Table 3. Participant satisfaction with the intervention

n (%); p-value is for Fisher’s exact test for categorical variables and T-tests for continuous and ordinal variables
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DISCUSSION

Feasibility and acceptability findings around recruitment, 
retention, and participant satisfaction were very promising. 
However, missing data for PA at intervention end and fol-
low-up was abundant. Notably, we assessed PA via the 7-Day 
PAR, which requires a semi-structured interview. Given the 
relatively short study period (e.g., intervention end and fol-
low-up being only four weeks apart), we limited the com-
pletion window for PARs to two weeks at each timepoint; 
in addition, getting in contact with participants to schedule 
and conduct PARs within such a limited timeframe was dif-
ficult. As such, we strongly recommend that future studies 
with similar constraints consider alternate measures of PA 
such as self-reported survey measures and accelerometry.

Preliminary efficacy findings, particularly for mothers who 
are not meeting PA guidelines, were also promising. These 
findings and the high participants’ satisfaction are likely the 
result of MOMs being designed specifically to address PA 
barriers experienced by high-risk mothers. The growing use 
of the intersectionality framework in PA research is evident 
from a recent systematic scoping review58; however, it is 
worth noting that 41 of the 45 studies were qualitative, none 
were interventions, and only one study59 included mother-
hood as a relevant identity. Findings from the latter, com-
bined with the present study, underscore the importance 
of social and community support, and addressing access, 
affordability, childcare, and mom guilt when designing PA 
interventions for this population.

Our team previously pilot-tested the in-person component 
of MOMs and similarly observed increases in MVPA among 
participants not meeting the MVPA guideline at baseline.30 
However, in the previous six-week pilot, increases were sig-
nificant midway through the intervention (three weeks), 
but not at intervention end (six weeks). A notable differ-
ence between the two pilots, aside from intervention length  
(6 weeks vs. 8 weeks), is that while all PA equipment was 
supplied for the initial pilot, aside from yoga mats (which 
were gifts to the participants), the equipment stayed on 
site at the practice field and was later donated to the sports 
organization. By providing participants with their own 
PA equipment to keep in the present pilot, we facilitated 

opportunities for participants to complete workouts outside 
of the scheduled PA sessions, which may have contributed 
to the significant increases in MVPA found among those 
who were insufficiently active at baseline, especially when 
assessing the maintenance of the intervention effect at 12 
weeks, a month after the PA sessions has ended.

Expanding on the initial pilot, this pilot also included 
goal-setting with motivational interviewing and tailored 
written materials. Goal-setting and motivational inter-
viewing are widely used strategies in successful PA inter-
ventions, supporting both the initiation and maintenance 
of MVPA over time.60-62 Written materials offer a low-cost 
way to easily disseminate important PA-related informa-
tion, with research demonstrating the positive effect tai-
lored materials specifically can have.35-38,63 These additional 
intervention components also likely contributed to the sig-
nificant increases in MVPA found among those who were 
insufficiently active at baseline, though future, larger stud-
ies could examine the individual and potential synergistic 
effects of the different MOMs intervention components.

Taken together, findings from this pilot study support 
testing MOMs in a fully powered randomized controlled 
trial (RCT), though it is important to note this study has sig-
nificant limitations. The single-arm open pilot trial design 
with no control group precludes causal claims. As we cannot 
attribute the observed changes in MVPA to the intervention, 
caution is warranted when interpreting the preliminary effi-
cacy findings. Notably, that we observed a decrease in MVPA 
among sufficiently active participants, makes regression to 
the mean a possible explanation for the findings. That said, 
given that the baseline assessment occurred during August 
and the follow-up assessment occurred during November, 
the observed decreased in MVPA among sufficiently active 
participants is also consistent with well-documented PA sea-
sonality effects.64 A fully powered RCT would address this 
key limitation. That those who were already meeting the 
MVPA guideline at baseline did not experience an increase 
in MVPA is not perceived as a limitation, as sufficiently 
active individuals are generally excluded from PA promotion 
interventions. We did not exclude active individuals because 

Table 4. Self-reported weekly minutes of MVPA at baseline, 8 weeks, and 12 weeks

SD: standard deviation; CI: confidence interval; *: p < 0.05

Baseline mean (SD)

[95% CI]

8 weeks mean 

 (SD)

[95% CI]

P-value for baseline to 

8 weeks comparison

(n)

12 weeks mean 

(SD)

[95% CI]

P-value for baseline to 

12 weeks comparison

(n)

Analytical sample 106.48 (131.01)

[46.84, 166.11]

136.40 (120.94)

[79.80, 193.00]

0.461

(n=20)

103.42 (100.91)

[54.78, 152.06]

0.961

(n=19)

Those already meeting 

MVPA guideline at baseline

219.33 (127.11)

[121.63, 317.04]

142.56 (133.52)

[38.13, 246.99]

0.111

(n=9)

105.63 (91.24)

[29.35, 181.90]

0.010*

(n=7)

Those not meeting MVPA 

guideline at baseline

21.83 (34.89)

[-0.34, 44.00]

131.36 (113.84)

[54.88, 207.85]

0.014*

(n=11)

101.82 (111.79)

[26.72, 176.92]

0.031*

(n=12)
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it was important to the CAB that the program was offered to 
the entire community and did not create an impression that 
it was only for mothers who were not physically fit. Also, 
that those who were active at baseline reported significantly 
less MVPA at follow-up supports their inclusion in future 
studies. A final limitation of the present study was the use of 
the 7-Day PAR. Not only did this measure likely contribute 
to the large amount of missing PA data at intervention end 
and follow-up, but the PAR is also subject to social desirabil-
ity and recall bias. Thus, future studies should aim to also 
include alternate and more objective measures of MVPA 
(e.g., accelerometry).

Despite limitations, this study contributes to the nascent 
literature on PA interventions for mothers by demonstrating 
how an intersectionality approach helps more fully address 
PA barriers and through assessment of the maintenance of 
intervention effects.
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ABSTRACT 

OBJECTIVE: Alzheimer’s disease and related dementias 
(ADRD) pose a growing public health challenge, with 
45% of cases attributable to 14 modifiable risk factors. 
Midlife represents a critical window for prevention. His-
panic/Latino adults face disproportionate ADRD risk, 
compounded by health inequities such as limited health-
care access and higher prevalence of cardiovascular and 
metabolic conditions. In Rhode Island, where 17.6% of 
residents identify as Hispanic/Latino, culturally tailored 
interventions are urgently needed. This study aims to 
inform the cultural adaptation of the TEACH interven-
tion (Tailored Education for Aging and Cognitive Health),  
an evidence-based, multidomain behavioral intervention 
designed to reduce ADRD risk through lifestyle mod-
ification, to ensure its cultural relevance for Hispanic/ 
Latino adults.

DESIGN AND METHODS: The research team will follow  
the Cultural Adaptation Process (CAP) model to guide 
the adaptation of the TEACH intervention, emphasizing  
linguistic and cultural relevance for Hispanic/Latino 
adults in southern New England by incorporating the 
views and perspectives of key stakeholders. We will 
conduct semi-structured qualitative interviews with bi-
lingual stakeholders (N=6-8) and Hispanic/Latino adults 
aged 40-69 (N=10-12) recruited from clinical and com-
munity settings. Interviews will explore brain health be-
liefs, perceived intervention needs, barriers, and cultural 
values. Qualitative data will be analyzed using frame-
work matrix and applied thematic analysis approaches 
to identify adaptation priorities across language, content,  
and delivery.

RESULTS: This project was funded in September 2023. 
Data collection began in 2024, and analysis is projected 
to be completed in 2026. 

CONCLUSIONS: Findings will guide cultural adaptation 
of the TEACH intervention using the CAP model. This 
work addresses a critical gap in ADRD prevention for 
U.S. Hispanic/Latino populations and lays the founda-
tion for a future randomized controlled trial to evaluate 
efficacy of the adapted intervention.

KEYWORDS: Alzheimer’s disease and related dementias; 
dementia prevention; cultural adaptation; Hispanic/Latino; 
Latinx; behavioral intervention  

INTRODUCTION

Alzheimer’s disease and related dementias (ADRD) are a 
growing health concern, with major implications for indi-
viduals, families, and healthcare systems. A recent report 
from the Lancet Commission on Dementia Prevention iden-
tified 14 modifiable risk factors that account for 45% of 
dementia cases worldwide.1 Modifying risk factors such as 
low physical activity, increased stress, and social isolation in 
middle age and early older adulthood could prevent or delay 
the onset of ADRD. Neuropathologies start to accumulate 
10-15 years before the onset of symptoms, making middle 
age a critical window for ADRD intervention.2,3 

This early intervention period is particularly important 
for populations such as Hispanic/Latino Americans who 
are at elevated risk for developing AD and constitute a 
rapidly growing segment of the U.S. population. Hispanic/
Latinos in the U.S. are 1.5 times more likely than non-His-
panic Whites to develop Alzheimer’s disease and related 
dementias (ADRD) and 12% of older adults in the Hispanic/
Latino population are diagnosed with Alzheimer’s disease.4,5 
Between 2022 and 2023, Hispanic individuals accounted 
for nearly 71% of  total U.S. population growth, contribut-
ing the majority of the overall population gain.6 Hispanic/
Latinos of any race now make up approximately one-fifth 
of the U.S. population, the largest group after non-Hispanic 
Whites. This rapid growth emphasizes the public health 
relevance of ADRD disease prevention efforts in Hispanic/
Latino communities. 

ADRD rates differ across Hispanic/Latino subgroups, 
which is thought to be due to migratory, cultural, and 
socioeconomic differences, among other factors. For exam-
ple, ADRD rates are disproportionately higher among indi-
viduals of Caribbean Latino subgroups (e.g., Puerto Rican, 
Dominican, and Cuban) compared to non-Hispanic White 
adults and Latino individuals from Central American or 
Mexican origin.7 This is particularly salient for intervention 
efforts in Rhode Island, where the majority of Latino res-
idents are of Dominican (4.9% of the total RI population) 
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and Puerto Rican (3.8%) origin. This subgroup-specific risk  
profile makes culturally and linguistically responsive inter- 
vention strategies especially critical for effective engagement.

Elevated ADRD risk in Hispanic/Latino older adults is, in 
part, related to individual health risk factors, such as higher 
rates of overweight/obesity,8 cardiovascular disease,9 diabe-
tes,10 and hypertension,9 compared to non-Hispanic Whites. 
However, these are associated with and compounded by soci-
etal barriers, including economic disparities, higher rates of 
un- or under-insurance, lower access to medical resources, 
cultural and linguistic barriers, and discrimination.11 These 
health inequities are particularly acute in Rhode Island, 
where in 2022, 21% of the Hispanic/Latino population was 
uninsured, 23.7% reported having no doctor, and 17.6% 
reported being unable to afford medical care.12 Therefore, 
there is a strong need for scalable, culturally appropriate, 
lifestyle medicine interventions to reduce risk for ADRD. 

Multi-domain interventions targeting lifestyle factors 
have been shown to reduce ADRD risk in older adults in 
U.S. and international studies.13 For example, the U.S. 
POINTER study randomized 2,111 older adults at elevated 
risk for ADRD to a structured lifestyle intervention, includ-
ing physical activity, dietary recommendations, cognitive 
challenge, social engagement, and cardiovascular health 
monitoring, compared to a lower-intensity self-guided inter-
vention. The study found that the structured, multidomain, 
behavioral intervention showed greater cognitive benefits 
over two years compared to the self-guided intervention, pro-
viding evidence for the efficacy of this approach. However, 
only 5.9% of participants enrolled in the U.S. POINTER 
trial identified as Hispanic/Latino despite representing 
19.5% of the total U.S. population.9 Because these interven-
tions are often designed for English-speaking, non-Hispanic 
White populations, they may not be culturally appropriate 
or address the barriers faced by Hispanic/Latino individu-
als.4 This raises concern about the generalizability of these  
findings to this growing population.

The goal of this study is to lay the groundwork for a cul-
tural adaptation of a multidomain behavioral intervention, 
Tailored Education for Aging and Cognitive Health (TEACH). 
The existing TEACH intervention was designed using prin-
ciples from the science of behavior change to motivate long-
term maintenance of target health behaviors to prevent or 
delay the onset of ADRD. TEACH has been delivered to 
English-speaking middle-aged adults in an eight-week, video 
conference-based format, which makes it briefer and poten-
tially more scalable than the two-year, in-person group ses-
sions in the U.S. POINTER trial. The intervention provides 
education about modifiable risk factors for ADRD, along 
with a structured framework for goal setting and problem 
solving for long-term behavior change. One of the core ele-
ments of the TEACH intervention is using the Health Belief 
Model to educate participants about health belief factors, 
including perceived threat of disease, perceived benefits, and 

self-efficacy.15 Participants undergo a comprehensive assess-
ment of modifiable ADRD risk factors and intrapersonal 
health beliefs. They receive a profile showing their scores on 
seven intrapersonal health belief factors, including future-
time perspective, self-efficacy, reward sensitivity, response 
inhibition, executive control, consideration of future con-
sequences, and ability to defer gratification. By integrating 
personalized education about these intrapersonal health 
beliefs with targeted information about modifiable ADRD 
risk factors, TEACH gives individuals a tailored frame-
work for initiating and sustaining health behavior changes  
relevant to their own ADRD risk. 

Research shows that culturally adapted treatments are 
more effective than their non-adapted versions, particularly 
when they incorporate adapted language and culturally rele-
vant values.14 We therefore will adapt TEACH for Hispanic/
Latino adults living in southern New England, many of 
whom are from Caribbean and Central American heritage 
groups. This study will use the Cultural Adaptation Process 
(CAP) model to culturally adapt the TEACH intervention 
for Rhode Island Hispanic/Latino adults. The CAP model is 
an evidence-based framework for adapting interventions to 
better fit target populations, using Bronfenbrenner’s Ecolog-
ical Validity Model to guide adaptation along eight relevant 
dimensions.16 The model emphasizes collaboration between 
researchers, community stakeholders, cultural experts, and 
community members to ensure that adaptation is relevant. 
The CAP model has three primary phases. The first phase, 
which is the focus of this study, involves identifying the need 
for adaptation, reviewing relevant empirical and cultural lit-
erature, and involving stakeholders from the community to 
evaluate cultural fit and barriers. The second phase focuses 
on modifying intervention content and delivery through sur-
face (e.g., language translation) and deep (e.g., incorporating 
cultural beliefs and social norms that influence behavior) 
structure adaptations. Finally, the third stage involves pilot 
testing the adapted intervention, evaluating the feasibility, 
and refining the intervention based on the feedback and  
outcome data.

METHODS

Stakeholder Interviews

We will conduct individual, semi-structured, qualitative 
interviews with key multilingual and multicultural stake-
holders, including community leaders, healthcare provid-
ers who serve predominantly Hispanic/Latino patients in 
Rhode Island, and Hispanic/Latino adults who are potential 
end users of the intervention (2-3 per stakeholder group). 
Stakeholders will be purposively selected based on their 
professional roles, community engagement, and experience 
with working with Hispanic/Latino adults.

Interviews will be conducted in either English or Spanish 
based on stakeholder preference and will last 30–45 minutes. 
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All interviews will be digitally audio-recorded and tran-
scribed. Spanish language interviews will be transcribed in 
Spanish and translated into English for analysis by the wider 
study team, though Spanish-speaking study team members 
will ensure that cultural and linguistic nuance is maintained 
when interpreting findings.

A semi-structured interview guide has been developed to 
draw out stakeholders’ perspectives on brain health, ADRD, 
and the cultural adaptation of TEACH. This was informed 
by the CAP model, which uses the Ecological Validity Model 
to identify eight dimensions across which an intervention 
may need to be adapted [Table 1].16 Interview questions 
focused on two primary areas: the perceived need for a brain 
health intervention and developing a culturally adapted ver-
sion of TEACH. Regarding perceived need for brain health 
interventions, stakeholders will be asked about common 
cultural beliefs related to brain health and aging within 
their local community (e.g., whether dementia is perceived 
as preventable, where community members receive infor-
mation about ADRD). We will specifically elicit informa-
tion about awareness of modifiable risk factors for ADRD. 
Intervention development questions will address potential 
barriers within the stakeholders’ local community (e.g., 
time constraints, trust of healthcare establishments, access 
to technology), elements that would enhance the effective-
ness of the intervention, and culturally relevant values or 

Dimensions TEACH Adaptation

Language Professional Spanish translation; refinement  

of language by working group

Evaluate appropriateness for those with lower  

literacy skills

Persons Consider cultural context and traditions for different 

Latino origin groups

Intervention delivery by bilingual/bicultural providers

Metaphors Incorporate dichos (sayings or proverbs) and specific 

language participants use to describe health 

Content Incorporate cultural knowledge about values, 

traditions, and customs

Concepts Evaluate health belief descriptions to ensure they are 

culturally appropriate

Adapt intervention concepts (e.g., diet or physical 

activity recommendations) to align with cultural 

context

Goals Ensure goal-setting framework aligns with positive 

cultural values

Methods Consider logistics of intervention delivery (e.g., 

preferences for in-person vs online format, location)

Develop measure of intervention fidelity

Context Incorporate social determinants of health and structural 

barriers to behavior change into the intervention

Table 1. Dimensions of cultural adaptation from Ecological Validity  

Model, which is embedded in the Cultural Adaptation Process Model

practices that should be incorporated into the program (e.g., 
familismo, a Hispanic/Latino cultural value emphasizing 
family closeness and wellbeing; specific Spanish words or 
phrases that may promote understanding of core interven-
tion targets,  and relevant community norms). Stakehold-
ers will also be asked to identify qualities that are perceived 
as important to promote acceptability of the intervention 
(e.g., intervention being led by a healthcare provider versus 
community health worker, importance of bilingual and/or  
bicultural interventionist, intervention setting). 

Individual Qualitative Interviews

To prepare for adaptation of intervention content, we will 
conduct 10–12 individual qualitative interviews with Span-
ish speaking participants recruited from the Rhode Island 
Hospital Neuropsychology Program and through commu-
nity organizations and events (e.g., libraries and community 
centers). We will enroll participants aged 40–69, as this is 
the target age for the TEACH intervention. We will purpo-
sively sample to ensure representation from multiple coun-
tries of origin reflective of Rhode Island’s Hispanic/Latino 
demographics (e.g., Dominican Republic, Puerto Rico, Gua-
temala, Mexico). Individual interviews were preferred over 
focus groups because of the potential to collect in-depth per-
sonal perspectives on health beliefs and behavior change for 
topics that may be sensitive or abstract. During interviews, 
participants will be presented with descriptions of seven 
health belief constructs that have been identified as medi-
ators or moderators of health behavior change: future time 
perspective,17 consideration of future health consequences,18 
delay discounting,19 deferment of gratification,20 response 
inhibition,21 executive control,22 and self-efficacy.23 Partic-
ipants will be asked to reflect on the acceptability, appro-
priateness, applicability, and perceived relevance of each 
construct to their own health behaviors and perceived risk 
for ADRD. 

A phenomenographic approach will guide the interview 
process. Phenomenography is a well-established qualitative 
method used to examine how individuals understand and 
experience certain concepts within educational and health-
care settings.24,25 This approach focuses on two aspects of 
learning: the referential aspect (the meaning individuals 
give to a concept) and the structural aspect (how the concept 
relates to their own experience). For example, interview ques-
tions will address appropriateness of intervention concepts 
(e.g., “In your own words, what does self-efficacy mean?”) 
and applicability (e.g., “Does self-efficacy feel relevant to 
your own health, in relation to your risk for dementia?”). 
Interviews will be conducted both in person and remotely to 
increase accessibility. All interviews will be audio-recorded, 
transcribed, and translated into English for analysis. 

Qualitative Analysis

In consultation with the Advance RI-CTR Biostatistics,  
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Epidemiology, and Research Design (BERD) core, we created 
an analysis plan for qualitative data. To rapidly integrate 
stakeholder perspectives into the planned intervention 
adaptation, we will use a framework matrix approach.26  
A framework will be developed based on codes and sum-
maries of participants’ comments will be abstracted from  
the qualitative agenda. Relevant quotes will also be collected 
and entered into a matrix summaries. Two team mem-
bers will review the matrix and summarize key codes for  
completeness and accuracy.

To ensure a rich understanding of participants’ experi-
ences, we will use an applied thematic analysis approach for 
the individual qualitative interviews. A codebook of both 
deductive and inductive codes will be created. Deductive 
codes will be developed based on the study aims and the-
oretical frameworks guiding the research, including health 
belief concepts and cultural adaptation domains. Inductive 
codes will be generated from participants’ responses and 
feedback to capture themes. Code summaries will be writ-
ten, reviewed and discussed with the study team. Data will 
be managed and coded using NVivo software. 

DISCUSSION, IMPACT, AND FUTURE DIRECTIONS

The goal of this study is to adapt a personalized, multi-
domain, behavioral intervention for primary prevention 
of ADRD in middle-aged Hispanic/Latino adults in Rhode 
Island and neighboring areas. While international studies 
such as the Latin American Initiative for Lifestyle Inter-
vention to Prevent Cognitive Decline (LatAm-FINGERS) 
are currently underway, there are no known multidomain 
behavioral interventions for dementia prevention adapted 
for a U.S. Hispanic/Latino population.27 This is a critical gap, 
given the growing U.S. Hispanic/Latino population and dis-
proportionately higher prevalence of modifiable risk factors 
that increase dementia risk.

Following completion of data collection, we will review 
qualitative data from stakeholders and potential end users of 
the intervention. While the relevant empirical and cultural 
literature points to a need for culturally adapted interven-
tions for Hispanic/Latino adults at risk for ADRD, the CAP 
model asks that we consider whether the community has an 
identified need for intervention adaptation and how stake-
holders evaluate cultural fit and potential barriers. These 
data will directly address these considerations and will 
inform the next phase of the CAP model, which is to modify 
intervention content at both the surface level (translation of 
intervention materials into Spanish) and deep level (incor-
porating important cultural beliefs or community norms). 
Because the intrapersonal health belief constructs are con-
ceptually abstract, we specifically elicit words and phrases 
from participants that can be used to describe these concepts 
effectively. The goal is to not only translate intervention 
material into Spanish, but to ensure its cultural relevance 

and appropriateness for our local community, considering 
language dialects, acculturation status, common idioms, 
and cultural norms. 

There is a robust literature in implementation science 
examining contextual determinants of implementation 
outcomes.28 Patient perspectives, clinician characteristics, 
organizational and health care systems, and broader socio-
cultural context all affect the adoption, effectiveness, and 
maintenance of interventions. These factors are especially 
important to consider when adapting an intervention to a 
different population or cultural context, as the core inter-
vention elements and mechanisms of action may differ 
across settings. We therefore view the present study as a 
preliminary step in the adaptation of the TEACH interven-
tion. Considering the perspectives of stakeholders, includ-
ing community members and prospective end users of the 
intervention, will provide data about the perceived need of 
a health behavior intervention, core intervention character-
istics, appropriateness of the methods, and implementation 
determinants. 

In conclusion, this study will directly prepare our team 
to conduct a community-informed linguistic and cultural 
adaptation of the TEACH intervention, with a long-term 
goal of designing a randomized controlled trial to examine 
the efficacy of TEACH versus basic health education in U.S. 
Hispanic/Latino. This has the potential to address health 
disparities and reduce risk of ADRD through long-term 
maintenance of target behaviors to promote brain health.
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ABSTRACT 

OBJECTIVES: To evaluate the impact of a Rhode Island 
(RI) Latent Tuberculosis Infection (TB Infection) Ex-
tension of Community Healthcare Outcomes (ECHO) 
telementoring program on primary care clinicians’ self- 
reported learning and performance.

METHODS: Utilizing an exploratory, sequential, mixed- 
methods design, we first conducted 24 qualitative in-
terviews with RI primary care clinicians and nurses to 
identify TB infection management gaps. These findings 
informed the curriculum for a six-session RI TB Infection 
ECHO course launched in 2021. Participant learning and 
performance were evaluated using pre- and post-course-
structured questionnaires and follow-up qualitative  
interviews.

RESULTS: Qualitative analysis revealed that partici-
pating clinicians felt comfortable with TB infection 
screening but lacked confidence in treatment initiation 
and selection. Following the ECHO course, participants 
demonstrated significant increases in self-reported confi-
dence across the majority of TB infection practice areas 
(P<0.05). Notably, 75% of post-survey respondents re-
ported making specific practice changes, such as adopt-
ing shorter treatment regimens and improving newer test 
interpretation.

CONCLUSIONS: The mentored research award was 
instrumental in the establishment of the first Project 
ECHO hub at The Warren Alpert Medical School of 
Brown University. By achieving Level 5 (Performance) 
on Moore’s Educational Framework through documented  
practice change, the program demonstrated that tele- 
mentoring can effectively democratize specialized TB in-
fection knowledge. This framework has since scaled to a 
regional TB infection ECHO program.

KEYWORDS:  Tuberculosis infection; Project ECHO   

BACKGROUND

In Rhode Island (RI), there are currently an estimated 44,000 
people with latent tuberculosis infection (LTBI).1 If untreated, 
5% to 10% of individuals with TB infection will develop 

TB disease, which is the major contributor to transmission 
of TB in the United States.2,3 While this progression can be 
averted with TB infection treatment, decreasing progression 
to TB disease by 80%, only about 30% of individuals with 
TB infection have successfully completed treatment.4,5

Historically, TB infection and TB disease have been treated 
within specialty clinics. In RI, the RISE clinic in partnership 
with the RI Department of Health is traditionally staffed by 
academic-based specialty departments (infectious disease 
specialists or pulmonologists) caring for patients with both 
TB infection or TB disease. One of the reasons TB infec-
tion management was centralized within specialty clinics 
related to insurance coverage—TB infection screening only 
became a Grade B recommendation by the US Preventive 
Services Task Force (USPSTF) in 2016, opening a path for 
primary care coverage for TB infection screening and treat-
ment.6,7 However, barriers such as transport, time, language, 
and finances continue to contribute to individuals with 
TB infection being unable to access specialty care for TB  
infection treatment.8,9

Democratizing specialized care into primary care clinics 
that are easier to access is a potential solution to improving 
TB infection treatment outcomes in the United States. For 
example, a Massachusetts TB infection educational initia-
tive led to increased self-reported confidence among clini-
cians across multiple TB infection management steps.10 This 
educational initiative utilized an innovative telementoring 
model (Project ECHO–Expansion of Community Health-
care Outcomes) that incorporates a hub-and-spoke frame-
work.11,12 A hub team of specialists connects virtually via 
Zoom with primary care team members to create a learn-
ing community in which specialized knowledge is taught to 
individuals who are trusted clinicians for the patients they 
serve. The Massachusetts (MA) Introductory TB infection 
ECHO was the first TB ECHO in the United States to focus 
on TB infection training for primary care team members to 
manage TB infection.      

The model had never been replicated before and it was not 
known whether primary care clinicians in RI had the same 
knowledge gaps in TB infection management. With sup-
port from Advance Rhode Island Clinical and Translational 
Research (Advance RI-CTR), an exploratory sequential prag-
matic study was conducted. The first aim was to conduct 
a qualitative study to further explore primary care team 
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members’ knowledge, attitudes, and skills (KAS) regarding 
TB infection management. The results from this aim have 
been published, and demonstrated that primary care team 
members expressed more knowledge and comfort with TB 
infection testing, and less knowledge and comfort with TB 
infection treatment [Figure 1].13 Afterwards, the study team 
updated the design of the RI TB infection ECHO program 
and evaluated the impact of this program on RI primary care 
team members’ learning and performance. The purpose of 
this paper is to share results from this post-course study.

DEVELOPING A RI TB INFECTION  

ECHO HUB AND PROGRAM

We found that the existing MA TB Infection ECHO curricu-
lum adequately addressed the knowledge gaps identified by 
RI primary care team members. The qualitative interviews 
reiterated the fact that primary care team members feel less 
comfortable with treatment selection. 
Therefore, we replicated the MA TB Infec-
tion ECHO curriculum in RI and ensured 
inclusion of cases related to treatment to 
see if we would get similar quantitative 
results. In order to run an ECHO course, 
an ECHO hub had to be created at Brown. 
In collaboration with leadership at The 
Warren Alpert Medical School, legal doc-
uments were signed with the University 
of New Mexico (the founding institution 
of Project ECHO) to become an official 
ECHO hub. Once that infrastructure was 
developed, members of the study team met 
with TB experts at the RI Department of 
Health and the RISE clinic to finalize the 
curriculum, discuss recruitment, create a 
website and obtain CME accreditation.14 
A launch session followed by a six-session 
RI TB Infection ECHO course took place  
in 2021. 

QUANTITATIVE EVALUATION OF RI TB  

INFECTION ECHO COURSE PARTICIPANTS’ 

LEARNING AND PERFORMANCE

The curriculum and session attendance can be found in Table 
1. Structured questionnaires were distributed electronically 
for continuing medical education evaluation purposes. We 
asked participants whether they changed their practice as 
a result of the TB Infection ECHO course. Seventy-five  
percent of post-survey respondents stated that they changed 
their practice. The percentage of post-survey respondents 
who reported they would make a practice change and ratings 
of session quality are also found in Table 1. When consid-
ering continuing medical education activities, the Moore’s 
Educational Framework suggests that practice change that 
can impact patient care is one of the highest achievements 
(aside from community impact).15 That our ECHO led to 
75% of participants stating practice change is noteworthy.

Twelve individuals completed the pre-survey, and eight 
completed the post-survey. Despite lower than anticipated 
enrollment, the ability to assess participant confidence and 
performance was not impacted. When comparing pre- and 
post-survey responses, there were significant increases in 
self-reported confidence across the majority of latent TB 
infection practice areas [Figure 2]. 

Given the lower than anticipated survey completion, qual-
itative interviews were conducted with ECHO participants 
to further explore the quantitative findings. Four interviews 
were conducted, and data analysis was completed. Table 2 
includes the final topics and illustrative quotes. Participants 
consistently indicated practice change. For example, partic-
ipants mentioned being able to interpret interferon gamma 

Figure 1. Primary care providers’ and nurses’ knowledge, attitudes, skills 

regarding LTBI Management—Major themes throughout the care cascade

  Name of session Number 

of 

attendees

Attended 

2+ sessions 

(%)

Would make 

practice 

changes (%)

Rated session 

quality “Very 

Good to 

Excellent” (%)

Session 1 TB Infection Background 

and Risk Assessment

n=26 88%; n=23 

(Launch 

Meeting)

41%; 7/17 100%; 17/17

Session 2 TB Infection Diagnosis, 

Testing Options, and 

Testing Nuances

n=18 94%; n=17 64%; 9/14 94%; 13/14

Session 3 Ruling Out TB Disease, 

TB Infection Treatment 

Options

n=18 94%; n=17 58%; 7/12 100%; 12/12

Session 4 TB Infection Treatment 

Considerations, 

Monitoring, and  

Side Effects

n=20 100% n=20 45%; 5/11 91%; 10/11

Session 5 TB Infection in Children, 

Special Considerations

n=18 89%; n=16 36%; 4/11 91%; 10/11

Session 6 LTBI Advanced 

Considerations

n=16 100%; n=16 89%; 8/9 100%; 9/9

Table 1. RI TBI ECHO Curriculum, session attendance, participants’ intention to make practice 

change, and participants’ rating of session quality
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release assay (IGRA) results. The IGRA test requires only 
one venous blood draw compared to the older tuberculin 
skin test, which required two patient visits for placement 
and interpretation. Participants also mentioned changing to 
rifampin, a shorter course regimen. Both of these practice 
changes decrease the number of patient appointments. 

IMPACT OF AN ADVANCE RI-CTR  

MENTORED RESEARCH AWARD ON  

TB INFECTION EDUCATION

The study supported by the Advance RI-CTR Mentored 
Research Award to investigate the impact of the implemen-
tation of a TBI ECHO program in RI ended in 2022. Since the 
course replicated the Massachusetts course and showed com-
parable impact on primary care team member self-reported 
confidence, individuals from other states began reaching out 
asking if the course could be replicated in other states. TB 
education in the United States is supported by the Centers 
for Disease Control and Prevention (CDC), and is decentral-
ized across four regions through the funding of regional Cen-
ters of Excellence. RI and MA are included in the Northeast 
region covered by the Global TB Institute (GTBI) at Rutgers 
University.16 Members from both MA and RI TB Infection 
ECHO hub teams met with the GTBI to discuss the possibil-
ity of creating a regional TB Infection ECHO program. 

Through The Warren Alpert Medical School of Brown 
University ECHO hub that was developed with support 
from the Advance RI-CTR Mentored Research Award, and 
with funding support from GTBI and the Pittsfield Anti-TB 
Association, a regional TB Infection ECHO course has taken 
place over four iterations (2021, 2022, 2024, 2025). The  
hub has also supported other ECHO courses such as a Tele-
medicine for Educators ECHO, a Hepatitis C ECHO, and a  
Perinatal Opioid Use Disorder ECHO.11      
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Topics Sample Quotes

Improvement 

in test 

interpretation

“I can now interpret IGRA results which I really 

couldn’t do before...”

Practice 

change 

in LTBI 

treatment

“I changed to rifampin from INH and B6 which is 

much better for my population. And you know, the 

smile on their [the patient’s] face when it’s only four 

months instead of nine months is pretty good”

“Well you know I think I would be more inclined 

to take on treatment on my own and not send the 

person out...”

Improvement 

in patient 

counseling

“I can now better explain LTBI to my patients. I have 

a better understanding of it now. It’s not only the 

course—I mean the course sort of pushed me to do 

more reading, get into the studies and such like that, 

so the course was a motivator do that.” 

Table 2. Summary of topics and select quotes from post-TBI ECHO 

course qualitative interviews
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ABSTRACT 

The Networks and Causal Inference for Public Health  
Research (NCIPHER) Lab at the University of Rhode 
Island (URI) was established in 2018, with an initial  
pilot project supported by Advance Rhode Island Clin-
ical Translational Research (RI-CTR), to develop meth-
odological and computational approaches for evaluating 
interventions in real-world settings where individuals 
are connected in ways that impact their health. Lever-
aging bioinformatics and high-performance computing 
resources through Advance RI-CTR, we integrate empiri-
cal and simulation methods to estimate causal interven-
tion effects (i.e., change in an outcome caused by a specific 
intervention) beyond treated individuals, including spill-
over through social and healthcare networks and clusters. 
Our work demonstrates that accounting for spillover 
improves understanding of the effectiveness of HIV and 
opioid use disorder (OUD) interventions. In the Trans-
mission Reduction Intervention Project Athens, Greece, 
participants not exposed themselves to community alerts 
about HIV risk, with 50% of their immediate contacts 
exposed, reported three fewer unsafe injection behaviors 
(per 100 participants), compared to those who had 20% 
of their contacts exposed (95% CI: −7, 0). We also found 
26 fewer reports (per 100 persons) at six months under 
individual treatment with medication for opioid use dis-
order with 60% of other individuals in the network treat-
ed, compared to no treatment with 20% of others treated 
(95% CI: -38, −13). Understanding effects in networks can  
improve translation from intervention delivery to pop-
ulation-level impact, supporting evidence-based policy.

KEYWORDS:  Agent-based models; HIV/AIDS; interference; 
spillover; marginalized populations; substance use  

BACKGROUND

Many public health interventions aimed at addressing the 
syndemics of HIV and overdoses likely not only affect the 
treated, but also others in the treated individuals’ networks. 
This is known as spillover, a systematic, often unintended 
treatment effect on individuals who were not treated them-
selves. This is especially important for the marginalized and 
stigmatized populations with lower access and uptake of 

health interventions who are disproportionately impacted 
by these syndemics.1 There are large disparities in health-
care and outcomes of individuals living with HIV, including 
men who have sex with men (MSM), and people who inject 
drugs (PWID).2-4 Measuring and quantifying spillover can 
improve disease outcomes by expanding the reach of inter-
ventions beyond traditional research and clinical settings, 
informing intervention policy development, and mitigating 
infectious diseases.5,6 

Studying causal mechanisms allows us to understand the 
processes by which HIV-related outcomes occur.7 Causal 
mechanisms include biological, behavioral, or social pro-
cesses through which an intervention affects health out-
comes. Causal inference quantifies what would happen under 
different interventions and determines whether observed 
differences in health outcomes are caused by specific inter-
ventions. Readers may be familiar with confounding bias, 
in which a third variable distorts the relationship between 
an exposure and outcome, and we aim to isolate the effect 
of an exposure by removing confounding either by design or 
analysis. Causal inference using a potential outcomes frame-
work can assess causal effects from both randomized and 
observational study data. In the setting of no interference/
spillover, each individual’s (potential) outcome is indexed by 
their own exposure; however, with spillover, each person’s 
outcome is indexed by their own exposure and the exposure 
of others.6 Heuristically, we can estimate spillover by com-
paring outcomes among individuals with similar character-
istics and exposure histories but differing exposure patterns 
among their contacts.6 By summarizing contacts’ treatments 
through exposure mapping (e.g., the number or proportion 
treated in the group) and appropriately weighting or model-
ing the data, we can assess how modifying the intervention 
for network contacts changes the average outcomes, even 
for untreated individuals.

Although spillover has been traditionally studied for ther-
apies like vaccines, other interventions may cause mean-
ingful spillover, such as treatment as prevention (TasP) and 
pre-exposure prophylaxis (PrEP) for HIV, medication for opi-
oid use disorder (MOUD), and naloxone for opioid overdose 
rescue. Standard evaluation methods may underestimate 
the benefits of these interventions by overlooking these 
effects, so we must account for them in the design, analy-
sis, and modeling of public interventions. For example, PrEP 
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provides a 90% reduction in HIV acquisition in randomized 
trials among participants with high medication adherence.8 
However, if we evaluate the exposure as receipt of PrEP on 
preventing HIV acquisition only among treated individu-
als, we will miss the additional spillover benefit due to a 
reduction in onward transmission to their partners and pos-
sibly partners’ partners. The Networks and Causal Inference 
for Public Health Research (NCIPHER) lab (co-Directors: 
Buchanan and Katenka) seeks to understand how interven-
tions affect groups of people impacted by these syndemics, 
rather than individuals, recognizing that people are socially 
connected in complex and meaningful ways that can be lev-
eraged to improve public health.

Marginalized populations continue to face a dispropor-
tionately high burden of HIV, including PWID and MSM. In 
2022, the Centers for Disease Control and Prevention found 
that PWID accounted for 10% of all people living with HIV 
in the US.9 PWID face HIV-transmission risk due to sex-
ual and injection-related behaviors and often have limited 
access to harm reduction services, further constrained by 
stigma, incarceration, housing instability, and socioeco-
nomic challenges.10-12 In the PWID population, the majority 
inject unregulated opioids, and many of those individuals are 
also diagnosed with HIV.13,14 Although three FDA-approved 
medications, including buprenorphine, methadone, and nal-
trexone, are available for treating OUD, major treatment 
gaps persist, with fewer than 20% of individuals with OUD 
receiving MOUD in 2022.14-21 Because PWID are members 
of social, drug-use, and sexual networks,22 increased MOUD 
uptake may protect both treated individuals and their con-
tacts, including via medication sharing or the diffusion of 
harm-reduction information,6,23-30 and reducing HIV injec-
tion-related risk behaviors of others in the network.16-22,31

Young Black MSM (BMSM) face substantial barriers to 
optimal use of HIV-prevention modalities, including PrEP, 
due to factors such as misinformation, mistrust, and co- 
occurring substance use disorders that elevate HIV-trans-
mission risk.32-36 Between 2008 and 2014, HIV incidence 
increased among young BMSM in the United States while 
declining in other groups.37 Network-based interventions 
show promise for addressing these disparities.3,38-40 For 
example, The Transmission Reduction Intervention Project 
(TRIP) in Athens, Greece, and Chicago, IL, successfully used 
network recruitment to identify recently infected individ-
uals and link them to care,41,42 and PrEP Chicago demon-
strated that peer-based network interventions can increase 
PrEP uptake among young BMSM.36,43 Yet, how to most 
efficiently leverage networks to maximize spillover effects 
of peer-change agents, treatment as prevention (TasP), and 
PrEP remains unclear. Because many traditional trials and 
cohorts ignore underlying network structure, they risk bias 
from network dependence.44 Developing methods to account 
for this dependence and statistically valid approaches to 
appropriately assess spillover are therefore essential for a 
wide range of study designs and research questions.

REVIEW OF ADVANCE RI-CTR SUPPORT 

The NCIPHER lab was launched with support from an 
initial pilot project by the Advance Rhode Island Clinical 
Translational Research (RI-CTR) in 2018 that improved sta-
tistical methodology for quantifying spillover (disseminated) 
effects using administrative health claims databases. In this 
pilot project and subsequent federally funded research, our 
team has leveraged bioinformatics and computing resources 
from the Advance RI-CTR service cores. We have also gained 
access to important health databases to advance our research 
and impact, including the Rhode Island All-Payer Claims 
Database and the National COVID Cohort Collaborative. 
Through the Advance RI-CTR network, NICPHER lab mem-
bers at URI access the service cores, which offer consultative 
services from experienced investigators skilled in key areas 
such as epidemiologic methods and qualitative research. 

Our work in the Advance RI-CTR pilot project provided 
new insights into how interventions may be leveraged to 
more effectively and efficiently advance OUD prevention 
and treatment among patients receiving medical care across 
the United States. Patients are part of provider-based net-
works (based on medical claims data) and may exert social 
influence on others’ treatment behaviors through shared 
clinical environments, overlapping provider relationships, 
and geographic proximity. These dynamics have the poten-
tial to shape collective norms surrounding opioid use and 
OUD treatment. In this framework, patients who are pre-
scribed MOUD are considered index patients, and indi-
viduals who are not prescribed MOUD, but who share a 
provider-based network with an index patient, are defined as 
network members [(Figure 1]. The individual (direct) effect 
refers to the impact of MOUD on the index patients them-
selves, while the spillover (indirect or disseminated) effect 
represents the impact of these treatments on network mem-
bers who share a connection (in this case, the same health-
care provider) with an index patient.45  

Figure 1. Schematic diagram of the subsets of data used for each 

estimator (direct, spillover, composite and overall) based on a format 

provided in.59 A provider network is a group of patients who share  

the same provider for their medication for opioid use disorder claims.
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PUBLICATIONS AND FINDINGS

We summarized the primary findings from the Advance 
RI-CTR pilot project and subsequent key findings during the 
National Institute on Drug Abuse (NIDA) Avenir Award. 
NIDA’s Avenir Awards focus on innovation and potentially 
transformative research from early-stage investigators, and  
our award was the first given nationally to a biostatistician. 
We examined the impact of timely initiation of buprenor-
phine/naloxone following an OUD diagnosis in a large co- 
hort of insured adults using Optum’s Clinformatics® Data 
Mart from 2010 to 2018 (n=8,388).46 Prior to assessing spill-
over, we quantified the health outcomes and healthcare 
costs associated with timely MOUD initiation. We classi-
fied patients who started treatment within 30 days of diag-
nosis as early initiators and compared them to late initiators 
(those initiating later within one year). We employed gener-
alized linear models to compare outcomes between groups, 
adjusting for baseline covariates and using multiple imputa-
tion to address missing data. After adjustment for baseline 
covariates, early initiation was associated with a 42% lower 
rate of opioid overdose (adjusted rate ratio [aRR] = 0.58, 95% 
CI: 0.52–0.64), a 51% lower rate of opioid overdose–related 
emergency department visits (aRR = 0.49, 95% CI: 0.44–
0.55), and a 31% reduction in total healthcare costs (adjusted 
cost ratio = 0.69, 95% CI: 0.66–0.72) during the year after 
diagnosis compared with late initiation. Early initiation was 
associated with lower overdose risk, fewer ED visits, and 
lower healthcare costs among insured adults with OUD.

We proposed a novel application of causal inference meth-
ods for spillover in retrospective studies using administra-
tive claims data, which can be employed to emulate a target 
trial when randomized trial data is not available. Extending 
this framework to an idealized two-stage randomized trial, 
an evaluation of direct and spillover effects within provid-
er-based networks is possible. We developed an approach 
to build a provider network among individuals based on 
their primary MOUD providers using MOUD prescription 
claims and National Provider Identifiers, then assessed the 
proportion of patients in a provider network who were pre-
scribed MOUD (i.e., coverage). Using generalized estimating 
equations with covariate adjustment, we constructed esti-
mators for both individual and disseminated effects tailored 
to retrospective observational study designs in claims data. 
There were 2,273 patients in 722 provider networks, and 
64% had a MOUD prescription.45 We found modest evidence 
of direct and spillover effects in this setting. For the esti-
mated spillover effect, we would expect 3 fewer overdoses 
per 100 people (95% CI: −5, −1) in untreated patients within 
high-coverage clusters compared to within low-coverage 
clusters. The direct effect was protective with an estimated 
3 fewer cases per 100 people (95% CI: −6, −0) receiving  
treatment (vs no treatment) within 33% coverage clusters.

From 2018 to 2023, our team worked on the Avenir  
project funded by the NIDA. We evaluated the spillover of 

interventions and treatments using both secondary data 
analyses of existing datasets and simulation approaches, 
requiring the development of novel study designs and infer-
ential and modeling methods in networks. We developed 
and implemented a novel methodology to evaluate spill-
over among networks of people who use drugs. Our work 
was largely motivated by TRIP in Athens, Greece, which 
successfully recruited and intervened in this population by 
identifying and engaging injection and sexual networks of 
recently-infected PWID through contact tracing [Figure 2]. 
We developed and evaluated approaches to quantify spillover 
in a network-based study with a non-randomized interven-
tion.47 These methods were used to evaluate spillover of HIV 
interventions, including community alerts, MOUD, and 
antiretroviral treatment (ART). Most estimates of the risk 
differences for community alerts reduced HIV-risk behavior, 
including spillover from sexual and drug use partners.47 We 
estimated spillover effects of the alert intervention coverage 
on risk behavior, with 3 fewer reports per 100 participants 
under 50% versus 20% coverage (95% CI: −7, 0). We also 
employed causal inference methods to evaluate the spillover 
effects of MOUD and ART on subsequent HIV-risk behav-
iors with the spillover set defined by network communities 
or neighbors. Although the magnitude of these effects was 
sometimes sensitive to the community detection method, 
we found significant and protective effects of MOUD on 
HIV-risk behaviors and the estimated total effect was more 
robust to the community detection method used to define 
the interference set. For example, we expect 26 fewer reports 

ADVANCE RI-CTR

Figure 2. The TRIP network by HIV status. This network originally consist-

ed of 10 connected components, and a community detection algorithm 

was used to further divide it into 20 components.49 Individuals (nodes) 

are shaded by their HIV-infection status at baseline.
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per 100 persons (95% CI = −38, −13) at the 6-month visit 
under MOUD in communities with 60% coverage, com-
pared to under no MOUD in communities with 20% cov-
erage.31 However, our team did not observe any significant 
spillover effects of ART in TRIP Athens.48

We developed an agent-based model (ABMs; computa-
tional models to study the impact of the individual’s actions 
on the disease processes in the population) using a novel 
trial emulation framework to quantify spillover effects of 
pre-exposure prophylaxis (PrEP) among a sexual network of 
MSM in Atlanta, GA.50-52 The estimated composite (total: 
direct and spillover) effect was an 85% reduction in the 
cumulative incidence of HIV, comparing agents on PrEP 
within intervention components to agents within control 
components (RR = 0.15, 95% SI = 0.11, 0.20).50 As coverage 
levels increased, the spillover effect of PrEP was larger in 
magnitude, while the direct effect attenuated towards the 
null. Other publicly available resources included R programs 
to implement the new methodology for networks through 
Github53 and a curated TRIP Athens data set.54 

Significance and Future Work

Our current R01 project funded by NIDA will develop and 
apply new methods to evaluate HIV interventions using 
both secondary data analyses and simulation approaches. 
This project will inform intervention-coverage levels con-
sidering spillover and will be used to determine the types of 
individuals who could benefit the most from interventions 
with spillover. This project will provide new insights into 
spillover in the following network studies of MSM in Chi-
cago, Illinois: uConnect [Figure 3], PrEP Chicago, and the 
Neighborhood and Networks Cohort Study.4,36,55 We devel-
oped new methods to quantify spillover in a network set-
ting with a variance estimator that better accounts for the 
network structure. We now need new approaches to address 
missing data and network dependence when assessing spill-
over, ensuring valid analyses in the more realistic data 
settings. We will develop a framework using agent-based 
models to evaluate the spillover of PrEP change agent inter-
ventions and PrEP delivery focused on those with substance 
use. Our team is also advancing methods for more flexible 
estimation approaches in networks that rely less on strong 
modeling assumptions, including targeted learning.56 Tar-
geted learning first learns patterns in the data, then adjusts 
those estimates to quantify a specific causal effect.57,58 These 
methods make minimal and realistic assumptions about 
data distributions and are therefore a critical improvement 
for generating meaningful knowledge from real-world data. 

Our research will provide new insights into spillover to 
reduce the spread and morbidity of HIV and other infectious 
diseases, often complicated by a high burden of substance 
use in marginalized populations. Estimated spillover effects 
in public health are modest at times, but can have a substan-
tial population-level impact across connected individuals. 

Accounting for spillover is needed for valid inference to 
avoid bias and spillover remains largely unknown in many 
settings, especially in HIV prevention and treatment, where 
networks play a major role in disease transmission yet are 
often unmeasured. These advancements in methods and 
study design resources can be used to design and evaluate 
interventions for reducing HIV- risk behavior, increasing 
engagement in HIV-prevention measures, and strengthen-
ing HIV treatment among marginalized populations. These 
methods will also be applicable to studies of other infectious 
diseases, including sexually transmitted infections, hepatitis 
C, tuberculosis, and SARS-CoV-2, and are an important con-
tribution to intervention research methodology. Although 
network structures may differ across contexts, the methods 
developed in our motivating settings may apply to a wide 
range of network types. Collectively, these findings illus-
trate how network causal inference methods can improve 
translation from intervention development to community 
impact, supporting evidence-based policy and demonstrat-
ing the translational value of Advance RI-CTR-supported 
infrastructure.

Figure 3. The uConnect study network with respondent-driven sample 

(RDS), social and sex partner ties, by baseline HIV status. Entity resolution 

was conducted to identify unobserved ties and individuals appearing in the 

network multiple times.55 Individuals (nodes) are shaded by their baseline 

HIV-infection status.
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