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CORE O. OVERALL CORE – SPECIFIC AIMS
The mission of the University of Rochester Clinical and Translational Science Institute (UR-CTSI) is to develop,
demonstrate and disseminate methods and approaches to advance translational research, by: 1) providing education and training, 2) fostering transdisciplinary teams, 3) improving quality and efficiency, and 4) engaging
community and national stakeholders and partners. Our vision is to become a replicable model environment for
research, across the translational spectrum from molecules to populations, responsive to community priorities,
conducted by transdisciplinary, patient- and community-engaged teams, that improves population health. We
build on a decade of exceptional accomplishments in translational research: vibrant workforce training programs, national contributions to research methods and education, and productivity of UR-CTSI supported
translational researchers. We train leaders in team science, including data science, informatics, regulatory science, and population science. We are committed to diversity in workforce development, community engagement, and research participant recruitment. The UR-CTSI fosters transdisciplinary teams, connecting them with
resources, and tracking metrics of success to continuously improve research quality and efficiency. We direct
pilot programs that accelerate translation of basic science and bedside discoveries into clinical therapeutics,
and develop novel research competency and regulatory science programs. We advance translational research
by developing innovative informatics methods and research support. A cornerstone of our work is the dynamic
integration of healthcare delivery and research, clinical trials, and implementation of novel evidence-based interventions, the “living healthcare laboratory,” at the University of Rochester Medical Center (URMC), the academic home of the UR-CTSI. We actively participate in the CTSA Consortium leadership in the Domain Task
Forces, and recently collaborated on seven X02 Innovation Network applications. Our Aims include the following:
Aim 1: Workforce Development: To train the next generation of translational science workforce leaders
in the collaborative, technical, and regulatory skills necessary to improve the translation of discoveries
to clinical application and to improve population health. This will include education, support for translational science workforce diversity, translational science degree programs, regulatory and human subjects’ research science, and training in high impact areas such as informatics, and population-based, communityengaged research across the lifespan. We will continue to strengthen workforce diversity at all levels, from staff
to trainees to faculty.
Aim 2: Collaboration and Engagement: To accelerate translational research collaboration and engagement across the spectrum of community stakeholders. We will foster community-driven research by
engaging practice-based networks, by ensuring the active participation of community members in research design and oversight, and by implementing innovative methods of research participation (e.g. mobile devices).
Key to our success will be comprehensive support for transdisciplinary team science through education, collaboration, and development of innovative tools and strategies. We will extend our national collaborations,
leadership, and the development of metrics and standards within the Collaboration and Engagement Domain
Task Force (DTF).
Aim 3: Integration: To accelerate efficient integration and translation of research findings and data analytics into transformative clinical practices and population health improvement. We will accomplish this
by: 1) integrating translational science efforts across the research and clinical realms by providing education,
resources, and integrated support for transdisciplinary teams; 2) Improving the quality, efficiency, and timely
completion of clinical trials (investigator initiated, NIH/NCATS sponsored, industry-partnered); and 3) creating a
programmatic focus on the health of complex and disadvantaged populations across the lifespan using innovative methods that reach broader segments of the community.
Aim 4: Methods and Processes: To develop and disseminate methods and processes that advance
translational research locally and nationally across the CTSA Consortium and beyond. We will advance
the scientific study of the conduct of translational science, which includes regulatory science, outcomes metrics, network science, implementation science, social research and data science. These efforts also include
development of processes that accelerate translational research, standardized patient consents and IRB processes, rapid access to specific study populations, and participation in the CTSA Consortium.
Aim 5: Informatics: To catalyze translational research speed, quality, and impact though a research
friendly ‘data environment’, including innovative informatics, secure and integrated data management
tools and support, and workforce training. Data integration and dissemination is critical to accelerating
translational research. We will achieve this aim by supporting research teams with core and innovative informatics methods and services, including data collection (EMR, data set integration), secure warehousing,
HIPAA compliant de-identification, informatics analysis, and data sharing across the CTSA Consortium.

CORE O. OVERALL CORE – RESEARCH STRATEGY
O.1 BACKGROUND
The University of Rochester Clinical and Translational Science Institute (UR-CTSI) is located in Upstate New
York, and has its academic home within the University of Rochester and the University of Rochester Medical
Center (URMC). The URMC provides advanced healthcare for Upstate and Western New York and is the
premier translational research institution in the region. For the last decade, the UR-CTSI has built on the University’s innovative research history and strength in sponsored research (Figure O1). We have advanced
translational research workforce training, sustained highly successful mentoring and pilot programs in translational research, been a national leader in community engagement, developed novel methods for improving
quality and efficiency in translational research, built a naFigure O1. University of Rochester Medical Center NIH
tionally recognized program in regulatory science, and
Funding and Ranking
provided translational research leadership on a national
level to the CTSA Consortium and NCATS. Our building
has been literal. In 2011 the University of Rochester built
the Saunders Research Building, with 200,000 sq. ft. of
integrated space to house the UR-CTSI and affiliated
translational research programs. This physical support,
along with extensive institutional support from the UR
(Table O1) has allowed us to achieve a critical mass for
synergy and collaboration, and to lead changes that accelerate translational research at the URMC, as well as
nationally. As exemplified by our recent set of ten collaborative NCATS X02 grant proposals, we continue to develop exceptional and nationally recognized expertise in translational research informatics, clinical research data
integration, mobile device-driven research, research regulatory science, network science, and training in research competencies.
At the UR-CTSI, are committed to transdisciplinary team science, and our strong commitment is reflected in
our leadership structure. With our current multi-PI grant, our Principal Investigators form a team with extensive
and diverse translational research expertise, spanning from molecules to populations (basic science, informatics, clinical trials, population science). This emphasis is injected into every aspect of our translational research,
workforce development, and education programs. We have vibrant and successful TL1 and KL2 training programs, organize and administer new certificate and degree programs in Translational Science and Medical Informatics (see Section O.3.1, Table O3), and have programs such as the Deaf Scholars Bridges to Science
program engaged in training a diverse translational workforce. Importantly, we also have a very successful
track record of nurturing individuals into successful and self-sustaining translational research careers, and a
similar success record of helping cutting edge research teams develop into self-sustaining research centers.
Examples of such success can be found in the subsequent grant sections.
UR-CTSI programs are also integral drivers of the
University of Rochester “learning healthcare sysTable O1. Five-year institutional support for the UR-CTSI
Amount
tem”, working to bring translational clinical research Core
Administrative
$3,890,389
findings into clinical practice, and to improve the
Informatics
$475,937
health of, and healthcare delivery to, patients and
Community and Collaboration
$232,229
populations. The UR-CTSI actively supports and
Translational Endeavors
$2,481,511
partners with URMC programs that innovate and
Research Methods
$127,260
then pilot interventions to improve clinical outHub Research Capacity
$2,594,771
Network Capacity
$58,984
comes. As the largest employer in the region, the
Optional: Translational Network Science
$60,858
only academic medical center within a 60 mile raOptional: Regulatory Science of Precision Medicine
$78,061
dius, and the dominant healthcare provider for an
$1,170,076
In-Kind Salary Support
urban/suburban/rural population that mirrors the
Total
$11,170,076
nation, we are uniquely placed within the CTSA
Consortium to explore the impacts of translational research on the health of a population reflective of the nation.
The UR-CTSI continues a driving force in advancing diversity at the University of Rochester Medical Center.
An outstanding example is our unique and longstanding work with Deaf, GLBT, and underserved populations.
We have several pioneering education programs for training deaf researchers within the workforce, including
the Bridges to Science program for PhD level workforce training and a K12 post-doctoral training program. We
are committed to the principle that a diverse workforce fosters diversity in translational research, and have

Deaf faculty, medical trainees, graduate students, laboratory technicians and research coordinators throughout
the Medical Center. We have extensive minority and underserved community programs through the Center for
Community Health (led by Dr. Nancy Bennett, UR-CTSI PI), and across the URMC. Other efforts are highlighted in the Diversity section below. In the next 5 years, our goal is to extend this blueprint for advancing diversity
across the CTSA Consortium, and to disseminate our methods to other CTSA hubs. As a measure of our
commitment, we have established a UR-CTSI Director of Diversity and Inclusion to oversee these programs.
We intend for this position to serve as a model for other CTSA hubs, and for the UR-CTSI to continue to be at
the vanguard of inclusion of underserved and special populations within translational research and the workforce.
The UR-CTSI is deeply involved with the University of Rochester Goergen Institute for Data Science, which
contains the 5th most powerful academic supercomputing facilities in the country. Our Informatics group is at
the forefront of developing new methods for data exchange within the CTSA Consortium, including data virtualization, integration of EHR data for research, mobile device research, network science and high performance
computing use in health informatics. Our goal is to contribute new innovations in translational data science
and informatics to the CTSA Consortium during the next five years.
The University of Rochester Medical Center and the UR-CTSI, has extensive experience in clinical trial consortia, including participation in NeuroNext, the NIAID sponsored AIDS Clinical Trials Group, the HIV Vaccine Trials Network, and an extensive array of Phase I – IV clinical trials. The UR-CTSI is extensively involved in accelerating translational research through participation in standard contracting and centralized IRB review within
the CTSA Consortium. We have also participated in the Leadership for the recent CRO Accelerated Clinical
Trial Agreement and CRO Accelerated Confidential Disclosure Agreement (ACDA) for the CTSA Consortium,
which will form the basis for clinical trial agreements across all 62 CTSA hubs. Thus, we stand ready to participate in the CTSA clinical trials network.
We view research translation and integration as a bidirectional process, involving active conversations among
our community, UR-CTSI researchers, and the CTSA Consortium. We have an engaged and diverse local
Community Advisory Committee that actively participates in defining research priorities for the UR-CTSI. Their
suggestions are then woven into the fabric of our research pilot grants, workforce development initiatives, research regulatory oversight, and ongoing research education programs. We serve as a model for bidirectional
communication for the CTSA Network, including the Leadership Committee of the Collaboration/Engagement
DTF (Dr. Nancy Bennett, UR-CTSI PI).
Nationally, we continue to be a leader in the CTSA Consortium. Our PIs and other leaders serve in multiple
national leadership and committee positions within the CTSA Consortium, as well as within multiple CTSA
funded supplemental programs and pilots in Regulatory Science, workforce training standards, metrics and
processes, and community engagement.1-4 We have contributed to numerous publications with Consortium
partners sharing our translational research methods and practices.5-11 UR-CTSI faculty and staff are routinely
engaged to contribute their experience and expertise to initiatives launched by partner hubs. Examples include
a sub-contract from Vanderbilt to support development of the now-adopted standardized contract terms, as
well as co-leading/contributing to NCATS-funded projects to establish standards for institutional scientific review of protocols and competency-based training for the research workforce. Other examples include the Sentinel Network Project and Institutional Community Engagement Self-Assessment Project.
During the next five years, we will continue to participate as leaders, and as engaged followers, in the CTSA
Consortium. Efforts will include developing a Trial Innovation Unit to drive efficiency locally and connect with
the CTSA Consortium contributing programs in Regulatory Science and Translational Network Science, developing and disseminating software to increase EMR access and data integration using CTSA Consortium tools
REDCap and i2b2. We are ready to engage in NCATS directed clinical trials, using the Accelerated Clinical
Trial Agreement, centralized IRB and master contract mechanisms. We will continue to serve in leadership
positions throughout the Domain Task Forces. The following section makes clear how our Specific Aims align
with our vision and strategic goals, and how they will be realized by the UR-CTSI during the next five.
O.2 VISION AND STRATEGIC GOALS
The UR-CTSI is a collaborative, engaged, and innovative CTSA hub participating in the CTSA national consortium to implement efficient, high quality translational research.8,9 The UR-CTSI, as one of the first 12 CTSA
awards, has for ten years, used our local community as a laboratory to demonstrate how research can address
community health priorities and significantly contribute to improving health.10,12,13 We measure the health of the
population and correlate our research activities to changes in health status.10 We will create the workforce to
sustain research across the translational spectrum from molecules to populations, be responsive to community
priorities at all translational stages of research,10,14-20 and develop and support transdisciplinary, collaborative,

patient- and community-engaged teams.5,21 We believe that research, properly conducted, will contribute to
improving the health of the population in our local region, and to the development of models demonstrating the
importance of research to the health of the nation. 8,9
Vision: By 2020, the UR-CTSI will be a replicable model environment for research across the translational spectrum from molecules to populations, responsive to community priorities, conducted by transdisciplinary, patient- and community-engaged teams, that improves population health
Strategic Theme: Molecules to Populations. The UR-CTSI focuses on all stages of the translational
spectrum and seeks to further innovative research and education for sustainable impact.
Mission: The UR-CTSI develops, demonstrates and disseminates methods and approaches to advance
translational research, by providing education and training, fostering transdisciplinary teams, improving
quality and efficiency, and engaging community and national stakeholders and partners.
Strategic Result: Increase the impact of transdisciplinary research programs, projects and teams focused on translational research: from basic science discovery to population health improvement, and
from challenges in population health to innovations in basic science.
The UR-CTSI focuses on improving the health of the community and the nation by creating an institutionally
integrated translational research environment that provides resources to the URMC, and to collaborating with
national investigators, to perform innovative, high quality, reproducible, ethical, and efficient research. This environment contributes to the development of a high-performing research community that includes investigators,
staff and students prepared to contribute to the translational research challenges of the future.3 UR-CTSI investigators design and study innovative approaches to team science,5 collaboration,5,22-27 and community/stakeholder engagement3 in a supportive institutional environment. By focusing on population health improvement as the ultimate objective of our work, we address disparities in health status and research participation, seek to develop models for the inclusion of special populations and target our work across the
lifespan.28,29 We develop tools to overcome barriers to the performance and implementation of innovative and
efficient translational research.6,7,30,31 Particular strengths of the UR-CTSI include: experimental therapeutics,3235
community engagement,10,12,14,20,24,36-41 regulatory science,1,25,42,43 research-enabling technologies,34,35,44 data
science and statistical methods,3,31,45-73 clinical trials,35,49,60,62,73-90 and biomedical informatics.91-99
Our Strategic Goals (addressing each Aim) are to:
1. To train the next generation of translational science workforce leaders. We will expand our innovative
approaches to educate and diversify the next generation of translational science workforce leaders. New
approaches are targeted to ensure competence in the collaborative, technical, and regulatory skills necessary to accelerate the translation of high-impact research to clinical and community applications that improve population health. We will develop, demonstrate and disseminate novel educational materials and
methods, focusing on priority areas such as community engagement, team science, informatics, data science, enabling technologies, regulatory science, personal genomics, and population science. (Aim 1)
2. To demonstrate the value of the engagement and participation of multiple stakeholder communities. We will broaden and deepen programs to ensure that research across the translational spectrum addresses the needs of patients, underrepresented populations, special populations, including those with disabilities, and all ages, and eliminate disparities in research participation. We will study the impact of community engagement on the quality of research. (Aim 2)
3. To establish translational research collaboration and engagement among researchers. Specific actions will include enhancing the research environment to support transdisciplinary team science, strengthening institutional support, recognition and rewards for team science, and ensuring team science training.
(Aim 2)
4. To accelerate efficient integration and translation of research findings and data analytics into transformative clinical practices and implementation science. Over the next 5 years we will extend and
strengthen the integration of research into the daily operations and strategic planning of the health system,
and align the UR-CTSI, community and institutional research priorities. Specific targets for this proposal include: expansion of informatics data integration development work with novel software tools to permit rapid
data collection, and integration and analysis from the UR health system and other EMRs. (Aim 3)
5. To establish expertise and capacity to implement and manage multi-site research studies through
the CTSA Consortium. We will strengthen our existing capacity and focus specifically on contributing to
continuous improvement of the research enterprise to prepare our hub and the CTSA Consortium to successfully operate multi-site clinical trials. This will require establishment of a local Trial Innovation Unit and

the real time use of evidence, including the NCATS-standardized CTSA common metrics, to continuously
improve quality and efficiency. We will employ our existing strengths, such as global multi-site study management, development and deployment of novel research-enabling technologies, and development of
standardized contracting arrangements, to implement and manage multi-site research studies. (Aim 4)
6. To establish and sustain a robust informatics infrastructure. We will leverage, expand and boost the
sustainability of our critical, research friendly infrastructure to support translational researchers, enhance
data security, share innovative informatics, and improve data sharing, integration and access to strengthen
precision medicine, population health, and biomedical data science. (Aim 5)
We will address these goals, measuring and continuously adjusting our approaches, to ensure the highest
quality and efficiency of research and education at our institution and in the CTSA Consortium.
O.3 TRACK RECORD IN TRANSLATIONAL AND CLINICAL RESEARCH
The University of Rochester has a long and extensive track record of excellence in clinical and translational
research. In the twelve months ending June, 2015, 1,200 externally sponsored research projects were active at
the medical center, with total awards of $216 million. A number of noteworthy contributions are listed below.
O.3.1 Workforce Development: The UR-CTSI is committed to translational science workforce development
with highly productive programs in pre- and post-doctoral training, support for faculty career development, flexible and innovative didactic training, pioneering programs for research staff development, and commitment to
diversity.
Training and Career Development Programs. The UR-CTSI TL1 has supported over 90 trainees in the translational research workforce (Table O2).
Table O2. UR-CTSI Trainees across multiple programs
Workforce Development Program
Initiated
Trained
The program is highly integrated with
KL2 Mentored Career Development Program
2006
30
the twenty T32 research training proTL1 – Year Out Program (ART)
2006
58
grams at the UR, encompassing 80
TL1 – MD/PhD
2006
14
pre- and 45 post-doctoral positions.
TL1 – PhD in Translational Biomedical Science
2008
11
The UR-KL2 program complements
PhD in Translational Biomedical Science Program
2008
16
34 individual K awards in place at
Junior Faculty Core Curriculum
2013
98
Mentor Training
2007
76
URMC over the last 5 years, 20 federally funded institutional training programs supporting 82 pre- and 48 post-doctoral trainees, and 16 fellowship
awards. The UR-CTSI has a substantial impact on training and career development with many KL2 awardees
going on to individual K awards.
Going forward we will extend the UR-TL1 program to build on our unique strengths in informatics, regulatory
science, and basic science programs, aligning with our theme of molecules-to-populations. We will continue
KL2 development with 3 new themes: Enabling Technologies, Regulatory Science, and Electronic Health
Record Research, aligned with the Optional Core Functions in Regulatory Science in Precision Medicine and
Translational Network Science.
Innovative Didactic Training: To meet the need for programs responsive to current translational research
trends and workforce demands, the UR-CTSI launched 5 advanced translational research certificate programs
this year. In addition, the UR-CTSI informatics program and the UR’s Goergen Institute for Data Science now
offer a joint graduate certificate for advanced
Table O3. New UR Training Programs, Certificates, Courses
study in Biomedical Data Science. Drs. Joan
Program
Year
Adamo and Scott Steele from the UR-CTSI deMasters in Clinical Investigation
2007
Masters in Translational Research
2007
veloped two new courses to teach core compeCertificate in Analytic Epidemiology
2015
tencies in Regulatory Science, in collaboration
Certificate
in
Health
Services
Research
2015
with other CTSA institutions. During the next
Certificate in Clinical Research Methods
2015
funding period, we will develop curricula in the
Certificate in Trial-based Clinical Research
2015
Regulatory Science of Precision Medicine (OpCertificate in Public Health
2015
tional Function H2), which will address the unique Certificate for Advanced Study in Biomedical Data Science 2015
Core Competency Course in Regulatory Science
2015
challenges precision medicine, and in TranslaCourse
in
Regulatory
Science
in
Precision
Medicine
2016
tional Network Science (Optional Function H1),
Course in Translational Network Science
2017
specifically designed for translational research.
Research Coordinator Professional Development: Over the last five years, the UR-CTSI directly advanced
research coordinator workforce training. In collaboration with the Office of Human Subject Protection, we
provide continuing education of research coordinators and staff, ranging from basic orientation to human
subject research, to a more advanced “research boot camp” of 9 topical core modules, and a monthly seminar

series. The UR-CTSI houses the Study Coordinators Organization for Research and Education (SCORE)
group, offering monthly speakers on translational science, an annual half-day symposium, and a matching
resource for researchers to help find full or part-time study coordinators. We worked closely with the
University’s human resources department to institute a set of research coordinator job descriptions, to
standardize qualifications and build a career path. This program has had a large impact at URMC, allowing for
standardized research competencies in hiring, and allowing translational researchers to connect with study
coordinators for grants and projects. We will extend these offerings by integrating research coordinator
competencies and national standards developed by the CTSA Consortium.
Research Degree and Workforce Training for Underrepresented groups: The UR-CTSI, through its component
the CDC–funded Rochester Prevention Research Center, National Center for Deaf Health Research (housed
in the same building as the rest of the UR-CTSI) has built one of the best and most extensive training
programs in the world for deaf students in the biomedical sciences. The NIH-funded Rochester Bridges to the
Doctorate program, a collaboration between the UR and the Rochester Institute of Technology (RIT), prepares
deaf students in the master’s degree program at RIT to be competitive for doctoral training in biomedical
sciences. The NIH K12-funded Rochester Partnership for Research and Academic Career Training of Deaf
Scholars, also a UR/RIT collaboration, supports career development of deaf scholars to become independent
biomedical and behavioral scientists. Building on our 10 year experience in educating and recruiting deaf
scholars, we will extend this model in the next 5 years to training and supporting other underrepresented
groups in translational science.
O.3.2 Collaboration/Engagement: The UR-CTSI is a national leader in research collaboration and engagement.
Community Engagement: URMC is one of the few academic Medical Centers in the country with Community
Service as one its 4 core missions (along with Education, Patient Care and Research), and where our community actively helps to set the institutional research agenda and priorities. Key to this effort is the Center for
Community Health (CCH), founded by Dr. Nancy Bennett (co-PI of the UR-CTSI) in 2006 to address health
inequalities in our community and improve health through research, education, and service. The CCH provides
a large infrastructure (75 faculty and staff) for community engaged research and service, and oversees the
Community Advisory Council (CAC), drawing on diverse community leaders from across the region to advise
the URMC and UR-CTSI. Significantly, two CAC members are active members of the UR-CTSI’s Strategic
Leadership Group and UR-CTSI leaders attend quarterly CAC meetings. This has provided a unique mechanism by which the community contributes to determining priorities for UR-CTSI education, research and funding programs. Based on this model, we propose to extend our community engagement work to include more
consistent community involvement in research across the translational spectrum, expanded community input,
funding of joint CTSI / community-initiated research pilots, and development of new “feed-back” mechanisms to
inform the community of research results and methods.
Greater Rochester Practice Based Research Network (PBRN): In collaboration with the CCH, we created a
research network of primary care practices that treats 80% of children and 45% of the adults in the region.
Over the last 10 years, the GR-PBRN accelerated community based research by pairing over 100 investigators
with network practices on 176 research studies resulting in 50-60 active projects in the PBRN at any time, and
leading to numerous publications.14,24,28,41,59,100-113 In addition to creating a platform for research recruitment, the
GR-PBRN clinicians advise researchers about critical clinical research questions that can rapidly advance
quality of care. In this last 5 year period, collaboration between PBRN community clinicians and researchers at
the Rochester Aging Study yielded the first accurate blood test to predict who is at risk for Alzheimer's
disease.114 In addition, a UR-KL2 study of 400 seniors comparing peer companionship with care-as-usual
examined risk for suicidal behavior in late life showing improved outcomes with peer companionship.19,115 We
propose to advance PBRN capacity and efficiency during the next 5 years by integrating our EMR-based
research tools into practice-based research studies, and enhancing clinical input into research priorities.
Team Science and Collaboration: The UR-CTSI is a primary driver of team science and collaboration, helping
researchers across the URMC to build successful transdisciplinary research programs. We have seeded new
collaborations through the UR-CTSI pilot and incubator programs, the TL1 and KL2 programs, and our
Informatics group. For example, CTSI support at multiple levels was key in the integration of multiple projects
spanning basic science to clinical trials in the Center for Musculoskeletal Research (CMSR). The research
program in rheumatoid arthritis spans molecular research in a murine model to experimental therapeutics in
humans, involving TL1 trainee Kofi Mensah who discovered the role of interferon in non-erosive inflammatory
arthritis; KL2 scholar, Wakenda Tyler recognized early arthritic flare in a patient referred to her oncology clinic,
and subsequently facilitated enrollment of the patient in UR-CTSI Incubator awardee Chris Ritchlin’s clinical
trial of certolizumab in rheumatoid arthritis. This research program, and the CMSR itself, is led by Dr. Edward

Figure O2. UR-CTSI supported investigators
connected by publications – Investigators
building connections through UR-CTSI sponsored publications over 10 years, demonstrating the impact of the UR-CTSI within the University of Rochester. Each node is an investigator’s publication(s) for that year citing the URCTSI grant, and each edge represents a connection between investigators by publication.
The plots are annual, not cumulative, allowing
visualization of the growth in publications. Note
the slight decline in graph density, which correlates with to the decrease in overall NIH funding
for extramural research since 2012.

Schwarz, Pilot Translational, and Clinical Studies co-leader. During the proposed grant period, we will build on
this success by developing programs within the TL1 and KL2 programs to foster team science, especially
collaborative translation research by teams of basic and clinical scientists.
UR-CTSI supported trainees, faculty and mentors form highly successful multidisciplinary teams: One objective measure of UR-CTSI success in fostering collaboration within the UR is the large number of publications
by authors with prior support from the UR-CTSI TL1, KL2, BERD, Pilot Project, and Incubator Award projects
(see Figure O2). In the next period, the UR-CTSI will collaborate with the Rochester Center for Health Informatics to use advanced graph theory and network science to study the formation of translational research
teams across the spectrum of training, publication, funding, and self-organizing collaboration.
UR-CTSI fosters regional collaboration: The UR-CTSI established a network of biomedical research institutions in Upstate New York upon its inception in 2006. The Upstate New York Translational Research Network
(UNYTE), a consortium of 18 Biomedical Research Institutions from across New York State, convened by the
UR-CTSI, whose mission is to assist faculty and trainees from member institutions to increase the quality and
quantity of translational research. Leadership from the GR-PBRN and two other regional PBRNs -- SALT-NET
(SUNY Upstate Medical University), UNYNET (State University of New York at Buffalo), meet on a monthly
basis to link researchers from each institution with primary care patient populations across the region. UNYTE
and PBRN partners have received funding from NY State, the CDC, and NIH for multiple projects involving
cancer screening, researcher mentoring (UR Vice-Provost for faculty diversity Vivian Lewis, MD), hypertension
control, and other translational topics. 116
UR leads collaboration efforts in the CTSA Consortium: Faculty and staff connected with the UR-CTSI have
long played important leadership roles in CTSA Consortium committees and groups, such as key function
committees, strategic goal committees and others. In the current NCATS-led network structure, Dr. Kieburtz
has been a member of the CTSA Steering Committee, Dr. Bennett is a member of the Lead Team of the Collaboration/Engagement Domain Task Force (and was previously co-chair of the national Community Engagement Key Function Committee), and Drs. Kieburtz and Zand are members of one of the four Common Metrics
working groups.
O.3.3 Integration: The UR-CTSI has an extensive track record of integrating translational science across multiple phases and disciplines, within complex populations, and across the individual lifespan.
Integrated UR-CTSI supported research: The UR-CTSI supported rheumatoid arthritis program in the previous
section highlights UR-CTSI support for trainees and pilot awardees in multiple disciplines that helped advance
this research program across discovery in a murine model to clinical trials. UR-CTSI TL1 trainee Josef Bartels
assembled a research team under the guidance of mentor Ron Epstein, MD, that included UR Eastman School
of Music Professor Katherine Ciesinski, to conduct a grounded qualitative analysis of silences during physician-patient communication. The team focused on pitch, volume, intensity and rhythm, finding tantalizing evidence that “conversational mirroring” may lead to an objective measure of communication quality. The URCTSI Incubator program funds multidisciplinary, multi-pronged research programs that promise to deliver a
quantum advance in therapies, diagnostic techniques or public health programs. Three such projects have investigated MLK-3 inhibitors in cardiovascular disease and Alzheimer’s;117 development of novel therapeutic
strategies to combat cigarette smoke-induced oxidative stress, inflammation and lung injury;118-125 and novel
technology to sustain extensively self-renewing erythroblasts as an ex-vivo source of human blood.126,127
These programs have been highly successful, leading to a further $21 million in extramural funding in

the last 5 years. During the next 5 years, the UR-CTSI will extend our successful model to bring all institutional incubator and pilot programs under consolidated administration, including solicitation, scientific review, and
tracking metrics of success.
Integrating Special Populations in Research. The UR and UR-CTSI have built an extensive track record of
partnership with numerous complex and special populations across the lifespan. URMC is home to the CDCsponsored Rochester Prevention Research Center: National Center for Deaf Health Research. Now in its
11th year, the NCDHR is a community-based participatory research partnership with deaf and hard-of-hearing
populations that includes deaf researchers and staff.128,129 The UR-CTSI and NCDHR share administrative staff
(Jensen, Lyons, Libby, Fogg), a CTSA supplement funds research on informed consent processes with deaf
sign language users, and a UR-TL1 trainee gained practical research experience with the NCDHR. UR-CTSI
Diversity Director Dr. John Cullen is extensively involved with the justice-involved population studies reducing morbidity and mortality related to intimate partner violence.130 UR-CTSI pediatric pilot funding and KL2
training has helped build a productive partnership for research on issues in families with children with autism
spectrum disorders.131-133 A UR-CTSI funded pilot led by Dan Mruzek, PhD developed a wireless moisture
alarm for urinary continence training for individuals with autism. Career development scholar Suzannah Iadarola, PhD, is developing evidence-based interventions for children with autism spectrum disorder (ASD) and their
families.134 Former UR-KL2 scholar Supriya Mohile, MD now leads a PCORI-supported research program to
investigate improving care for elderly cancer patients.135,136 Cindi Lewis, PhD, worked with the UR Center for
AIDS Research and the Department of Public Health Sciences to establish a partnership with leaders of LGBT
communities for increasing HIV prevention knowledge, and participation in HIV vaccine trials.117
O.3.4 Methods/Processes: The UR-CTSI is in the vanguard of institutions that are creating more efficient and
expeditious approaches the conduct of clinical and translational research. We have extensive experience in
accelerating clinical trials. For example UR is a NeuroNEXT collaborating center, led by PI Robert Holloway,
MD MPH, who also serves as KL2 Director. Dr. Holloway is Co-Chair of the NeuroNEXT Conflict of Interest
Committee, and serves on its Executive Committee. The UR collaborating center is participating in 3 out of 4
currently active NeuroNEXT protocols. The UR has agreed to Central IRB review and master contracts, as it
will for the CTSA Consortium. Network IRB approvals have taken an average of 24 days (vs institutional average of 72) and contracts an average of 63 days (vs 102), adding to trial efficiency.
The UR has internationally recognized expertise in managing global multi-site clinical trials. The Center for
Human Experimental Therapeutics (CHET) specializes in neurology clinical trials, and includes a Clinical Materials Services Unit (CMSU) which provides GMP-compliant investigational drug/device packaging, labeling, distribution, and return services for multi-center, multi-year clinical trials. Through CHET, the UR recently became
a member of the National Institute for Pharmaceutical Technology and Education (NIPTE), an academic research collaboration advancing the quality, safety, affordability and speed to market for new medicines. Dr.
Ray Dorsey, Director of CHET (a former KL2 scholar) will serve on our Trials Innovation Unit. The Heart Research Follow-Up Group specializes in managing national and international multi-site cardiology clinical trials.
The Cancer Control Program serves as the National Hub for the NCI Community Oncology Research Program,
coordinating sites across the country.
Scientific Review of Proposed ReTable O5. Research Projects Involving Mobile Technology and Participating
search. The UR-CTSI simplified and
UR-CTSI Faculty
accelerated scientific review of protoProject
UR-CTSI Faculty
cols prior to IRB submission by impleTracking and prevention of Ebola with mobile technology
Dorsey, Kautz
menting rigorous, department-based
mPower Parkinson’s disease study
Dorsey
review, that includes a standard review
Virtual research visits
Dorsey
template and provision of standard inDetecting depression in the African American men with
Silenzio
formation to the IRB along with the
HIV by mobile technology voice analysis
proposed protocol. During the next 5
nEmesis: Twitter GIS identification of food-borne illness
Kautz
years we will study the effectiveness of
this process (e.g. return on funding for pilots, time to evaluation, investigator satisfaction, and extend this successful model to standardized review of pilot and incubator awards across the UR medical center.
Real-time Remote Research Participation and Data Collection. The UR-CTSI has several cutting-edge programs integrating mobile technologies into research consent and data collection. Translational Biomedical Science PhD student Solomon Abiola developed the Node app (android based) to track the spread of Ebola in
real time and provide people who may be infected with treatment center and prevention information. The app is
currently deployed in West Africa, through an NSF-funded study involving UR-CTSI faculty Dr. Henry Kautz,
PhD, Dr. Ray Dorsey and Mr. Abiola. Other remote and mobile sensing projects include the mPower app
(based on Apple’s ResearchKit technology, developed by Dr. Dorsey’s group) to study of the symptoms of

Parkinson’s disease. The app allows informed consent and participation without travel to a study site, with collection of rich and dense data through the internet. Dr. Dorsey is also PI of a PCORI –funded study of virtual
research visits (akin to Skype) in the management of advanced Parkinson patients as compared to routine
care. In the proposed award period, we will initiate a new KL2 program in Enabling Technologies to build on
this type of cutting edge research.
O.3.5 Informatics: The UR-CTSI’s Informatics Team, led by Tim Dye, PhD, is at the heart of Informaticsrelated and supported research at the UR.
i2b2/REDCap Integration. The UR-CTSI’s Informatics Team developed a novel tool to integrate data from i2b2
into REDCap through an intuitive and powerful graphical user interface that requires no formal training in query
languages. The tool features the ability to aggregate multiple instances of similar data into a single value (for
example, averaging a set of values, or choosing a value with a time stamp closest to a desired time). Researchers have already used the tool to accelerate clinical data acquisition for over 30 studies, and have transferred over 1.8 million individual data items, saving thousands of hours of analyst time and reducing data transcription errors. During the proposed research period, the UR Informatics Team will work with CTSAs at Harvard, Vanderbilt and other institutions to disseminate the tool and develop it further, and develop other such
tools to facilitate clinical data acquisition.
Securely Linking Sensitive Data Across Institutions. The UR-CTSI Informatics Team pioneered the development of an industry-standard “cryptographic hash function” key to facilitate linking of patient data across institutions without sharing the underlying protected health information (PHI). The key is non-invertible, meaning that
the encryption process cannot be reversed by taking the key and re-calculating the original PHI. This method is
already having impact, allowing institutions to link de-identified EMR data for research across multiple data
systems through honest broker systems, and accelerating research efficiency and interoperability. During the
next 5 years, we will collaborate with the CTSA Consortium to make this technology widely available.
Innovative Data Collection Methods. The UR-CTSI Informatics Team has pioneered the use of Amazon Mechanical Turk (mTurk) to conduct survey research across the globe rapidly (thousands of surveys can be completed overnight) and at low cost (for a brief survey, for $0.25 to $1 per survey). This method is now being rapidly adopted by many translational researchers at URMC for survey work, especially for reaching diverse populations. The UR-CTSI will expand this service for translational researchers during the next funding period.
Methodologic Advances. Dongmei Li, PhD, Associate Professor of Clinical and Translational Science in the
UR-CTSI, led a study of statistical methods commonly used to analyze microarray data in DNA methylation
studies in order to develop evidence regarding choice of method based on the sample size. The study compared six techniques and presented advantages and disadvantages of each.160 This methods study has already had a wide impact in the genomics community, garnering over 1,200 views in the first week following
publication. It is the first cross-comparison of these widely used methods published.
Conceptual Advances. Dr. Tim Dye, Director of Biomedical Informatics for the UR-CTSI, has pioneered the
new field of Data Diplomacy, which explores the social, political and ethical dimensions of data sharing across
institutions, locally and globally. The World University Network, of which the UR is a member, will sponsor a
symposium on this topic in New York City in October 2015, led by Dr. Dye.
O.4 INTEGRATION OF HEALTH CARE AND RESEARCH
Figure O3. Integration of Translational research and
healthcare delivery. The spectrum of translational path from
foundational research to operational standard of care. The concept of “stall”, originally developed to describe areas of the
translational process that are
significant barriers to translational
research endeavors. How the
UR-CTSI addresses these issues
is described below

Background: The UR-CTSI is the hub of a regional learning healthcare system centered at the URMC, referred to as UR Medicine. We have an active, productive, and ongoing role in coordinating the translational research enterprise with health care delivery across UR Medicine to ensure synergy, early engagement of clinicians in translational research, implementation of findings, and health systems delivery research. Our efforts

are specifically directed at addressing and overcoming the “stall”, obstacles to research engagement and dissemination within the process (Figure O3)
The URMC delivers medical care to a catchment area of 1,274,936 people across Upstate and Western New
York. The core clinical enterprise includes the University of Rochester Medical Center, with Strong Memorial Hospital and Highland
Hospital (1,090 beds), over 200 primary care and subspecialty offices within a 115-mile radius, over 1,500 primary and specialty care
attending physicians, over 700 advance practice providers, 750
medical residents and fellows, and almost 2 million outpatient visits,
admissions, and ambulatory procedures annually. The data from all
of these interactions are available for research on the URMC
eRecord electronic health record system. In addition, UR Medicine
also includes several regional hospitals (F.F. Thompson Hospital,
Strong West), and numerous satellite subspecialty clinics. Our efforts also extend beyond the URMC, with ongoing and active regional collaborations through the Center for Community Heath,
Figure O4. Areas in New York where patients
Greater Rochester Practice-Based Research Network (PBRN), Up- seeking care at URMC live (gray), and referring regional medical practices (red).
state New York Translational Research Network (UNYTE), Finger
Lakes Health Systems Agency (FLSHA), and Rochester Health Information Organization (RHIO).
Integration of Translational Research and Healthcare Delivery: Several examples from numerous UR-CTSI
projects illuminating our success in these areas inTable O6. Integration of Healthcare and Research
clude: (1) A UR-CTSI Informatics pilot, led by Tim Dye
URMC Research Volunteer Registry
and funded by Pfizer, which is designed to use the
ResearchMatch.org Site
EHR to acquire patient information to enable collaboraEMR – based study population estimation
tive healthcare decisions for patients with menopausal
Patient Reported Outcomes (PROMIS) integrated into clinics
symptoms and their providers; and (2) The use of paURMC Population Healthcare Analytics Team
tient reported data with the PROMIS system in the orSurgical Health Outcomes and Research Enterprise
thopedics group which predicts patient recovery from
Rochester Practice Based Research Network
orthopedic surgery as well as clinical
Clinical Trials Registry at UR Medicine
161,162
measurements.
Online and Mobile Device-Based Research Program

Research Awareness and Recruitment – The UR-CTSI
directly maintains a wide variety of innovative and cutting-edge efforts to enhance research awareness and
recruitment for patients. Through distribution of promotional literature and a dedicated Clinical Research patient web site, patients receiving care at URMC are made aware of ongoing research, and invited to participate
in research opportunities. The UR-CTSI established the URMC Volunteer Registry for clinical research, a webbased site where patients can register and consent to be contacted for clinical research studies for which they
might qualify. The site also has an option for healthy volunteers to register to participate in studies. Researchers can access research volunteer lists via the UR-CTSI. More than 420 participants have registered in the local registry; 1237 participants have registered in ResearchMatch.org; 342 studies have used the website; and
120 investigators have used the registries to identify potential research volunteers. Associated with the site is a
Research Registry hotline, where patients can call and speak with a Research Specialist regarding research
opportunities at the URMC or be connected to the UR-CTSI Recruitment Unit for assistance with questions regarding research consent, monitoring, and participation.
Translation of Research Findings into Healthcare Policy: Adoption of research findings by clinicians, institutions, agencies and policy makers is essential to achieve the ultimate impact of research on population health.
The UR-CTSI has significant local experience that will be leveraged to increase the scope and pace of translation of research findings into policies and practice.9,13,163,164 Some examples include: 1) the Surgical Health
and Outcomes Research Enterprise (SHORE), led by Dr. Katia Noyes, a surgical quality improvement and
healthcare policy initiative, 2) the Community Transformation Grant (funded by CDC) that broadened implementation of evidence based initiatives such as the Diabetes Prevention Programs to underserved/minority
populations, which addressed policy related to the prevention of chronic disease,41 3) an NIH funded Community Based Participatory Research grant to increase adoption of evidence-based breastfeeding
practices across hospitals, prenatal/pediatric practices and WIC peer counselor programs,165,166 4) New York
State funded initiatives to train and support provider practices in the adoption of evidence-based
smoking cessation,20,167,168 5) implementation of protocols to reduce scheduled late preterm deliveries, 6)
Adoption of discharge protocols to shorten length of stay and reduce readmissions169 and 7) Implementation of
evidence-based infection control approaches based on studies in the Rochester Emerging Infections Pro-

gram to decrease healthcare associated infections. The Center for Research implementation and Translation (CRIT), housed in the School of Nursing, serves as a central hub for the development of research implementation science. At CRIT, multidisciplinary scientists and clinicians undertake bio-behavior-environment systems research, and develop approaches that direct the efficient and successful incorporation of promising
treatments into real world practice. CRIT scientists conduct rigorous qualitative, observational, survey and
mixed method studies; in addition to knowledge generation, these studies inform experimental hypothesisdriven studies in which interventions are tailored, tested and systematically incorporated into clinical practice at
URMC.
O.5 WORKFORCE DIVERSITY
Background A diverse research workforce furthers the translational research mission and empowers organizations to ask and answer the broadest, most innovative research questions. Without diverse perspectives, we
cannot begin to adequately answer the multitude of questions that span the spectrum from molecules to populations. The University of Rochester Medical Center (URMC) embraces a commitment to a diverse and inclusive environment that guides and transforms our approaches to research, healthcare, education, and community partnerships. It is a core value reflected in the URMC strategic plan, and the UR-CTSI plays a central role
in the URMC goal of strengthening workforce diversity, particularly in the area of translational research.
Implementing Diversity Recruitment and Retention in the Translational Workforce: For over a decade there
has been a strong emphasis on recruitment and retention of a diverse faculty across the UR. The UR-CTSI
works closely with the School of Medicine and Dentistry, School of Nursing, and the University to assist in recruiting faculty from diverse backgrounds. There are many potential barriers to engaging people from underrepresented groups in science and medicine to pursue a research career. These barriers may be related to
finances or education, to limitations in mentorship or exposure to research careers, or to ongoing experience of
implicit biases and microaggresTable O7. Faculty diversity within the UR-CTSI and University of Rochester Medision.170 The UR-CTSI recognizes
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of a diverse scientific workforce, we have appointed Dr. John Cullen as the Director of Diversity and
Inclusion to serve as the champion for research diversity and inclusion efforts. Dr. Cullen currently works
closely with Dr. Linda Chaudron, the Associate Vice President and Senior Associate Dean for Inclusion and
Culture Development.171 Dr. Cullen is responsible for: 1) coordinating communication involving diversity and
inclusion efforts and supporting recruitment and retention of diverse students, faculty, and staff; 2) overseeing
development of educational curricula related to scientific issues of diversity; 3) overseeing development of
web-based resources focused on diversity in research, local and national training programs, and funding
opportunities; 4) working with the UR Office for Faculty Development and Diversity on the university’s annual
research diversity conference with a focus on highlighting UR-CTSI resources, research, and outreach to
students and trainees from diverse backgrounds; and 5) expanding UR-CTSI processes for tracking program
graduates including improved engagement with and tracking of graduates of URMC pipeline programs for
underrepresented students. During the proposed funding period, Dr. Cullen will also work with the URMC
Office for Inclusion and Culture Development to conduct a culture and climate survey of medical center faculty,
staff, and students, specifically focusing on those engaged in translational research. This will provide critical
insight into the needs and perspectives of the translational workforce. Based on these data, Dr. Cullen will
develop and implement targeted workforce diversity interventions, and also conduct a follow-up survey in 2-3
years to assess change. The UR-CTSI will support the Director of Diversity and Inclusion as a sustainable
long-term position focused on the translational research enterprise, and will support direct links between this
position and central URMC and University-wide efforts related to diversity and inclusion.
Diversity Programs and Priorities at the UR: The UR School of Medicine and Dentistry (URSMD) has a long
history of programs that target underrepresented minorities and their unique needs. For high school and
undergraduate students, the URSMD offers 6 long-standing (since 1982) and successful programs targeting
underrepresented minority students (Summer Undergraduate Research Fellowship, Science and Technology

Entry Program, Pathology Information Technology Training Program, The Perry Initiative, Early Assurance
Program, and the AMS Post-baccalaureate Program). As a result of this commitment to diversity and efforts to
recruit and engage students from diverse backgrounds, the URSMD has a diverse medical student body. The
current URSMD medical student population is over 15% Black or Hispanic and more than half are (52%)
women. The PhD student population at UR is 7.1% Black or Hispanic and 58% women. The success of our
pipeline programs in attracting underrepresented minority students into translational research careers has not
been well established. During the proposed funding period, we will share infrastructure that is used for followup of participants in the KL2 and TL1 programs with these pipeline programs to improve the capacity to track
and engage with program graduates. Use of these UR-CTSI resources will enhance the URSMD’s ability to
discern both program successes and areas for improvement in overcoming barriers to engaging students from
diverse backgrounds to train in research careers.
Fostering diversity in translational research: The UR-CTSI recognizes the unique views that people with
disabilities and diverse backgrounds contribute to translational research, as well as barriers to recruitment and
retention (e.g. bias, lack of mentorship, lack of natural networks). We collaborate with the National Technical
Institute for the Deaf (NTID) to increase the number of deaf and hard-of-hearing people entering the
translational workforce and are a leader in supporting the career advancement of deaf and hard-of-hearing
individuals research or healthcare. Our programs with the deaf and hard-of hearing populations serve as
robust models for our efforts going forward. In the next 5 years, led by Dr. Cullen (Director of Diversity and
Inclusion), we will develop programs to support the unique needs of other underrepresented populations in
order to increase recruitment of diverse translational workforce members. These efforts will also include
mentoring a diverse workforce through the Mentor Development Working Group (established in 2007) within
the TL1 and KL2 programs, which was extended in 2013 to the URMC faculty as a whole, and which includes
those who mentor high school and undergraduate students in pipeline programs mentioned above. In addition,
groups for women scientists and for junior faculty in the biomedical sciences have been developed. The URCTSI will continue to expand these efforts over the next 5 years, targeting underrepresented minority trainees
and faculty for participation. We anticipate that these efforts towards development of a supportive environment
in which faculty receive mentorship and guidance, will be highly valued and promote retention of a diverse
workforce.
Translational research study coordinators are key to enrolling a diverse group of study subjects. In addition to
trainee and faculty diversity, we recognize that diversity at the study coordinator level creates an environment
that enhances a sense of trust, understanding, and research relevance during study recruitment and retention
of a diverse study population. For example, the UR-CTSI has been substantially involved in the Center for Deaf
Health Research, Center for Community Health, and the Victory Alliance for HIV studies, which have study
personnel from Deaf, Latino and African American, and LGBT communities respectively. In addition, the URCTSI has taken the lead in identifying investigators who engage in human subjects research to develop
targeted education and career development, which will include curricula attending to issues of diversity.
UR-CTSI diversity goals for the next 5 years. During this award, we aim: 1) to develop a central
infrastructure through the Director of Diversity and Inclusion that enables consideration of issues of diversity in
all UR-CTSI activities and includes broad impact across the University, 2) to assess the needs of the existing
workforce with respect to environment and support, 3) to improve the recruitment and retention of diverse
faculty, 4) to increase the number of trainees of underrepresented and diverse backgrounds in the KL2 and
TL1 programs, and 5) to improve the education of the scientific workforce regarding issues of diversity. These
efforts will be led by Dr. John Cullen, the newly appointed Director of Diversity and Inclusion, who will
coordinate across the UR-CTSI Cores, including the KL2 and TL1 programs, and work with the Associate Vice
President and Senior Associate Dean for Inclusion and Culture Development, Dr. Linda Chaudron (member,
UR-CTSI Strategic Leadership Group), to assure integration across the School of Medicine and Dentistry and
the School of Nursing. We anticipate that these targeted efforts will foster a culture of inclusion within a diverse
scientific workforce, will result in study recruitment that more accurately reflects community demographics with
respect to age, gender, ethnicity, and other factors, and will expand research topics to more broadly represent
issues that impact the entire population.
Metrics of success. During the next 5 years, we will continue to track metrics of diversity across our
programs. Such metrics will include: 1) climate and culture survey results, 2) benchmarks of diversity of URCTSI-involved faculty compared to national data, 3) numbers of research studies led by faculty from underrepresented groups, and 4) numbers of research studies conducted with primarily underrepresented or diverse
subjects. Metrics will be collected by the Administrative Core, and analyses will be led by Dr. Ann Dozier

O.6 SUMMARY
The UR-CTSI has a long history of research and educational accomplishments, and as one of the originally
awarded CTSA hubs has been efficient and highly productive. We have capitalized on the opportunities presented by being the only academic medical center in a 60 mile radius, the largest regional employer (8th in NY
State), and dominant healthcare provider, to focus on how a research agenda shaped by community input can
improve the health of the region. Given the relatively small number of healthcare providers, we have been able
to establish principles for access to local health care data (just one facet of health), which we can link with established indices of health from the region, as well as to the practice patterns of physician referral and utilization. We can target research activities to the areas of greatest local and national need. Established programs in
suicide prevention, obesity prevention, emerging infection control, immunization, and HIV disease are examples of successful efforts impacting the community. We have also committed to including all of our communities in our research and educational efforts, seeking diversity and inclusion. The strong collaboration with the
locally prevalent Deaf community is an example we intend to extend to other communities (autism spectrum,
developmentally delayed, others), taking advantage of emerging technologies to reach a population spread
from an urban center to a broad rural surround. We have brought together the translational research infrastructure and programs under a single roof, but maintain open collaborations with every element of the University.
The space also serves as common ground for regional community meetings and collaborations. All that said,
we see a new set of challenges for the next 5 years as outlined in the Cores that follow. Innovations we intend
to build over the next 5 years include a Director of Diversity and Inclusion for the UR-CTSI, a Trial Innovation
Unit to drive efficiency locally and connect with the CTSA Consortium, a CTSA-wide competency based curriculum for Regulatory Science, and new research technologies to reach anyone, anywhere, no matter what their
disability, income, race, ethnicity or gender.
Table O8. Major Milestones Planned for the Next Five Year Grant Cycle
Overall

Year 1

Year 2

Year 3

Year 4/5

Initiatives

Implement strategic plan

Online/Mobile consent

Clinical innovations

Continue

Workforce Diversity

CTSI Dir. of Diversity & Inclusion

Culture/climate survey

Policy/practice changes

Reassess

Evaluation/CI

Refine internal reporting

CTSI impact assessment

Common metrics

Continue

Novel eval. methods

Collab. evaluation methods

Translation evaluation methods

Disseminate

Disseminate

Quality and Efficiency

Data reproducibility standards

Universal opt-in

Standardize GxP training

Enhance

Q&E infrastructure

Document management system

CTMS

Investigational drug system

Maintain/upgrade

Resources

Create 6 resource clusters

Assess and refine

Refine

Refine

Data

Res. Data Warehouse

Data virtualization

Refine

Maintain/upgrade

EHR

Improve research access

EHR as a res. platform

Integrate PROMIS

Maintain/upgrade

Education

Enhance skills training

MS in biomed. data sci.

Refine

Refine

Comm. Engagement

CE Consultations

Training/Pilot Award Program

Impact metrics

Health impact

Collab./Team Science

MTS consultations

MTS online portal

MTS-supportive policies

MTS facilitators

Workforce Development

Innovative approaches

Competency evaluation Tools

National collaborations

Continue

New education programs

Regulatory Science

Network Science

Precision Medicine

Expand

Pilot studies

Expand program

Collaborative review standards

Unify CTSI/URMC pilots

Continue

BERD

Research Methods Forum

Online training

Disseminate training

Refine

Novel methods

Novel methods pilots

Disseminate methods

Continue

Continue

Regulatory Training

Regulatory affairs training

Study coordinating training

Regulatory Science

Expand

Regulatory capacity

Enhance GxP capacity

Disseminate GxP capacity

Data reproducibility standards

Disseminate

Special Pop. Engagement

Office, consultations & skill-building

Integrate research teams

Expand

Expand

Adapt Tools

Research participant survey

Community research survey

Pediatric PROMIS

Older adults

PCI

Enhance scientific review

Support study activation

Research best practices

Hand-off support

Trial Innovation Unit

Trial tracking system

Study engagement

Disseminate capacity

Enhance

Recruitment Unit

Recruitment consultations

Universal opt-in

Recruitment marketing

Enhance

Methods

Patient journey

Team science processes

Disseminate

Enhance

Curriculum

CDF modules/ online courses

Network Science Symposium

Disseminate

Enhance

Needs Assessment

National Forum

Decision tools/review

Case studies

Disseminate

Education

URMC curriculum

Broaden/disseminate

Enhance

Enhance

Administrative Core

Informatics Core

Community & Collaboration Core

Translational Endeavors Core

Research Methods Core

Hub Research Capacity Core

Network Capacity Core

Network Science Optional Function

Regulatory Science Optional Function
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CORE A. ADMINISTRATIVE CORE – SPECIFIC AIMS
The primary goal of the Administrative Core (AC) is to provide overall leadership for the UR-CTSI. Our organizational and governance structure supports participatory communication among the Cores and translational
research spanning the institutional, community, and national levels. A cornerstone of our AC is our multiple PI
leadership structure. This is intentional —in our UR-CTSI leadership structure, we lead by example. As translational research requires a team of domain experts capable of true transdisciplinary leadership, so does the
leadership of the UR-CTSI. Our Leadership Team of three UL1 PIs possess complementary expertise in population health science and community engagement (Bennett), translational clinical trials and regulatory science
(Kieburtz), quantitative basic science and health informatics research (Zand). Strong collaboration requires
good governance, continuous evaluation processes and collection of metrics. AC support includes integrated
administrative resources and governance for the UL1, TL1, and KL2 programs. Integration with institutional
priorities is facilitated by extensive PI involvement in UR governance at the highest levels. Integration with national CTSA Consortium strategic priorities is provided by robust participation in the CTSA Consortium leadership and task force initiatives. Our Specific Aims for the Administrative Core include:
Aim 1: To provide administrative oversight of the UR-CTSI organization, via governance, collaboration
and communication. Under the direction of the AC director, we will achieve these aims by:
a. Providing administrative organization and support for the UR-CTSI, including integration across the
UL1, TL1 and KL2 programs. A single governance structure will administer all programs and integrate
with relevant university leadership.
b. Providing institutional and multi-PI governance structure for the UR-CTSI. This includes comprehensive leadership across the UR-CTSI, with PIs that have complementary domain expertise, facilitating
seamless and highly effective integration of administrative responsibilities across all Cores, as well as
conflict resolution and leadership succession plans.
c. Actively championing and supporting collaboration and communication between UR-CTSI stakeholders,
internal and external collaborators, and workforce trainees. (i) through decision making that integrates
stakeholder input from a diverse range of internal and external partners and interactive team leadership
across the UR-CTSI; (ii) by managing competing institutional perspectives and resources to actively
connect trainees and researchers with the resources and expertise they need for successful transdisciplinary research; and (iii) through a programmatic focus on transdisciplinary research across populations, institutions and cultures.
Aim 2: To develop and utilize evaluation and continuous improvement metrics across the UR-CTSI, including NCATS Consortium standardized performance metrics. We will develop and implement rigorous
metrics to monitor progress and effectiveness of the UR-CTSI:
a. We will continue to implement process that evaluate, improve and accelerate translational research.
This includes standard enumeration metrics (papers published, grants submitted), and systems/process
oriented metrics (e.g. workforce training success, utilization of high throughput informatics methods,
team formation, sustainability)
b. We will implement CTSA Consortium evaluation and continuous improvement metrics.
c. We will ensure annual reviews by the UR-CTSI Leadership Team, the External Advisory Committee, local community local and regional stakeholders.
Aim 3: To direct and support improvements in translational research quality and efficiency. To achieve
this aim, we will
a. Implement initiatives based on the metrics developed in Aim 2 to increase research quality, including
scientific and human subjects protection review and consent processes, and methods to improve research efficiency across the translational spectrum
b. Work with the CTSA Consortium to implement CTSA processes that enhance research efficiency.

CORE A. ADMINISTRATIVE CORE – RESEARCH STRATEGY
A.1 AIM 1: TO PROVIDE ADMINISTRATIVE OVERSIGHT OF THE UR-CTSI ORGANIZATION, VIA GOVERNANCE, COLLABORATION AND COMMUNICATION
A.1.1 Organization and Governance
The UR-CTSI is the major organizing force for clinical and translational research at the University of Rochester.
It is housed within the School of Medicine and Dentistry (SMD). Our UR-CTSI organization reflects our overall
goal of team science, with clear responsibility for operations activities, and liaison responsibilities to advisory
groups and NCATS (Figure A1). We actively connect at the leadership level with the School of Nursing, the
Eastman Institute for Oral Health, the School of Engineering and Applied Sciences, and other University structures. Nationally, we connect to the NCATS
Figure A1. UR-CTSI Institutional Governance
Consortium through collaborative projects
and leadership positions on the NCATS
Domain Task Forces.
The UR-CTSI Executive Team, made up of
the Directors and Executive Directors, provides ultimate oversight over programs and
projects and the allocation of resources. The
three PIs (Bennett, Kieburtz, Zand) have ultimate responsibility for the functions of the
UR-CTSI and are called CTSI Directors.
PI/Directors are accountable to Dr. Mark
Taubman, Dean of the SMD and Medical
Center CEO. The Corresponding PI (Kieburtz) serves as the Senior Associate Dean
for Clinical Research, with responsibilities to
Dean and Medical Center CEO Taubman.
All three PIs are appointed as Directors of the UR-CTSI by University President (Seligman) and by the University Board of Trustees. In addition, the PIs of the TL1 and KL2 Cores, who are appointed by the UL1 PIs in
consultation with the Vice Dean for Research, serve on the Executive Team. The TL1 (Dye) and KL2 (Holloway) PIs report to the Corresponding PI (Kieburtz). Each Director is supported by an Executive Director
(Fogg, Jensen, Rubinstein), who has responsibility for program operations and is accountable for Core performance and progress towards NCATS goals and UR-CTSI Specific Aims, as outlined below. This matrix organization has several significant advantages:
•

Team Governance – We lead by example, and our governance structure emphasizes team science leadership within the UR-CTSI. This highly functional structure exemplifies and models our vision for team science at all levels. This structure leverages the diverse and complementary skill sets of the PIs and Executive Directors.

•

Accountability – We recognize that team members must know who has primary responsibility for any
task, function or communication within the UR-CTSI. Thus, each PI and Executive Director dyad has a defined portfolio of responsibilities and accountability.

•

Efficiency and Flexibility – The five primary NCATS goals (Workforce Development, Informatics, Collaboration/Engagement, Methods and Processes) cut across all the Cores. Our leadership structure assigns
responsibility for each of the 5 goals to a PI and Executive Director dyad, to ensure that we have high level
vision and accountability.

Overall Organization: The Executive Team is advised by a Community Advisory Council, an External Advisory
Committee, and a Strategic Leadership Group (an internal advisory committee with local stakeholder/ community representation). The Operations Committee is made up of the Executive Team and function leaders. It
provides a communication forum on progress and priorities, active guidance and direction for implementation
of strategy and tactics, and ensures integration across all programs. Also reporting to the Executive Team are
the TL1 Training Program Steering Committee, and the KL2 Career Development Program Steering Committee (described in their respective cores). Reporting to the Operations Committee are the UR-CTSI cores, which
provide a focused level of leadership across thematic domains reflecting CTSA program priorities. Cores are
overseen by a core director (Table A1), are supported by an Executive Director, and benefit from other URCTSI leaders with operational involvement in the given domain, including program managers.

UR-CTSI Leadership also leads within the Medical Center and University. CTSI Directors are closely integrated with the leadership of the Medical Center and School of Medicine and Dentistry. Dr. Kieburtz has a dual role
as the Senior Associate Dean for Clinical Research. He has authority over the allocation of space in the Saunders Research Building (the home of the UR-CTSI and related programs), and guides policies and institutional
resources related to clinical research via the Clinical Research Review Process Improvement Team. The influence of the UR-CTSI at the Medical Center is also manifested through membership and direction in numerous
committees throughout the Medical Center.
A.1.2 Executive Team Members
The UR-CTSI Executive Team is the primary governing body of the UR-CTSI, and comprised of the three UL1
PIs (with Dr. Karl Kieburtz, Dr. Martin Zand, and Dr. Nancy Bennett), the TL1 and KL2 PIs (Dr. Timothy Dye
and Dr. Robert Holloway, respectively) and three Executive Directors (Kathleen Jensen, Thomas Fogg, and
Eric Rubinstein). The UR-CTSI Executive Team meets weekly to review strategy, program activity, opportunities, and budget. They have primary responsibility for 1) appointing and evaluating leadership of the UR-CTSI,
2) financial oversight, 3) setting Institute policy, and 4) approving the Institute’s strategic, financial, and operational plans. The Team meetings are highly collaborative and interactive, and frequently include representatives of the University or Medical Center leadership to discuss plans and issues specifically relevant to their
domain of expertise. The Team regularly reviews metrics and program alignment with the Medical Center,
University and community directions and strategic plans.
Table A1. UR-CTSI Executive Team Responsibilities
UL1
Nancy Bennett MD MS Karl Kieburtz MD MPH Martin Zand MD PhD
Strategy & Integration PI Corresponding PI
Operations PI

TL1
Timothy Dye PhD
TL1 PI

Eric Rubinstein JD MPH

Thomas Fogg MS MPH

Collaboration/
Engagement
Community and
Collaboration;
Hub Research Capacity
Strategic Leadership
Group
Community Advisory
Council

Kathleen Jensen RN
MHSA
Integration/Lifespan
Research Methods;
Network Capacity;
Regulatory Science to
Advance Precision
Medicine
External Advisory
Committee

Thomas Fogg MS MPH

KL2
Robert Holloway MD
MPH
KL2 PI
Thomas Fogg MS MPH

Methods and
Informatics
Processes
Administrative Core;
TL1 (NRSA Training ProInformatics Core;
gram)
Translational Endeavors;
Network Science

Workforce
Development
KL2 (Institutional Career
Development Program)

Operations Committee

KL2 Steering
Committee;
KL2 Internal Advisory
Committee

TL1 Steering
Committee;
TL1 Internal Advisory
Committee

Karl Kieburtz, MD, MPH, is corresponding PI, and serves as the Institutional and CTSA Consortium PI with a
primary responsibility for connections to other elements of the University and CTSA Consortium. He is the
Senior Associate Dean for Clinical Research for the School of Medicine and Dentistry, the Robert J. Joynt Professor in Neurology and Professor of Public Health Sciences and Environmental Medicine. Dr. Kieburtz leads
the Research Methods and Network Capacity Cores, and is the primary liaison to the to-be-established NCATS
Recruitment Innovation Center (RICs) and Trial Innovation Centers (TICs). He has been involved in the development of novel therapeutics for chronic diseases for 30 years, and has had over 20 years of continuous independent NIH and foundation funding in Parkinson’s, Huntington’s and HIV diseases. Dr. Kieburtz has had independent NIH funding for clinical trials in epilepsy and eye disorders, as well as in applied research in clinical
research ethics. He served as the Chair of the Food and Drug Administration (FDA) Peripheral and Central
Nervous System Advisory committee, and of the VA Cooperative Studies Scientific Review Committee. He has
been an educator and research faculty within the UR-CTSI since its inception, served on the national CTSA
Steering Committee, and currently serves on the NCATS/PCORI contracting working group.
Nancy M. Bennett, MD, MS, serves as the Strategy and Integration PI, chairs the UR-CTSI Strategic Leadership Group, and directs the Community and Collaboration and Hub Research Capacity Cores. She also
serves on the SMD Scientific Advisory Committee, the Medical Center Senior Advisory Committee, and the
Community Advisory Council. Dr. Bennett is a Professor of Medicine and Public Health Sciences and the
founding Director of the Center for Community Health, a unique interdisciplinary academic center that combines research and practice to improve the health of the local community and develop national models for population health improvement. For almost 20 years, Dr. Bennett has participated in and provided leadership to

the Emerging Infections Program, a CDC-funded 10-site, multi-PI cooperative agreement that has been extremely productive1 resulting in critical new knowledge about infectious diseases and their prevention. She is
the PI of a recent Burroughs Wellcome Fund award: Institutional Program Unifying Population and Laboratory
Based Sciences. She has been a key member of the UR-CTSI since its inception, leading Community Engagement, and is a member of the Lead Team of the NCATS Collaboration/Engagement Domain Task Force.
Martin S. Zand, MD, PhD is the administrative and operations PI. He directs the Administrative and Translational Network Science Cores, and chairs the Operations Committee. He is the UR-CTSI liaison to the Institute
for Data Science, the URMC Clinical Analytics and Population Health Committee, and the Center for Integrated
Research Computing. Dr. Zand is Professor of Medicine in the Division of Nephrology, and Director of the
Rochester Center for Health Informatics. His research is in B cell immunobiology, computational modeling and
informatics, and application of network science to gene regulatory networks and healthcare systems. Dr. Zand
has extensive administrative experience managing clinical trials and other studies, and has been funded by
NIH grants for over 18 years. He has previously served in several leadership positions on multi-disciplinary
teams including as co-PI/co-Director for the University of Rochester Center for Biodefense Immune Modeling
funded by NIAID, and Medical Director of the Kidney and Pancreas Transplant Programs. He is a member of
the CTSA Methods and Processes Domain Task Force.
The TL1 and KL2 program PIs are integrated into the Executive Team:
Robert Holloway, MD, MPH, is the Core Director and PI for the UR-KL2 Career Development Program. Dr.
Holloway is Professor and Chair of the Department of Neurology with a joint appointment in the Department of
Public Health Sciences. He has been Director of the UR-KL2 Program since the initial CTSA award in 2006. In
addition to the UR-KL2 Program, Dr. Holloway is the PI for and currently directs two other educational programs: 1) the UR Empire Clinical Research Investigator Program Optimizing Patient Journey, Improving Patient Outcomes and 2) the T32 Training Grant Experimental Therapeutics in Neurological Disease (T32
NS007338-26). He has received past K24 support and has supervised the training of over 20 fellows and early
career investigators in clinical investigation, and was awarded the URMC Junior Faculty Mentoring Award in
2008. See the KL2 narrative for a more in depth description of Dr. Holloway’s qualifications.
Timothy Dye, PhD, is the Informatics Core Director and PI for the TL1 Training Program. Dr Dye is a Professor
of Obstetrics and Gynecology, with joint appointments in the departments of Pediatrics, Public Health Sciences, and Medical Informatics. He serves as Associate Chair for Research in the Department of Obstetrics and
Gynecology, a capacity requiring ongoing research mentoring of residents, fellows, and faculty. Dr. Dye is an
active researcher, and presently serves as PI or co-PI of numerous awards in informatics and data science,
perinatal epidemiology, and global public health from the CDC, NIH, Pfizer, and several foundations, including
an NIH R25 Research Training award entitled MundoComm: ICT for Maternal Health in Costa Rica and Latin
America (R25 TW009697) from the Fogarty International Center. Dr. Dye developed and directs the new Biomedical Data Science Graduate Certificate at the UR. See the TL1 core narrative for a more in depth description of Dr. Dye’s qualifications.
Each PI is paired with an Executive Director:
Thomas T. Fogg, MS, MPH, is the Executive Director for Operations, a position he has held since the inception
of the UR-CTSI in 2006. Mr. Fogg has been active in the CTSA Consortium, having served as a member of the
Consortium Management Group (a team of NIH staff and CTSA administrators charged with improving the efficiency and effectiveness of the Consortium) from 2009 to 2011, and as the first chair of the CTSA Communications Key Function Committee from 2007 to 2009.
Kathleen M. Jensen, RN, MHSA, is the Executive Director of Finance. She has served as financial officer for
the UR-CTSI and the Clinical Research Center (CRC) since 2006. She is the Senior Administrator for the
Rochester Prevention Research Center, the National Center for Deaf Health Research and the NIH/NIGMS
K12 postdoctoral training program for Deaf and Hard of Hearing scientists. Her past CTSA Consortium activities include the Clinical Services Core and Administration Key Function Committees and the Grants Management Task Force.
Eric P. Rubinstein, JD, MPH, is the Executive Director for Research Services and heads the UR-CTSI Office of
Regulatory Support; he has served in these roles since 2007. He has served as chair of the CTSA Champions
of Change and as a leader for the NCATS-supported project “Enhancing Research Professionals’ Training and
Qualifications,” as well as numerous other CTSA Consortium activities. Mr. Rubinstein has responsibility for

institutional initiatives to enhance efficiency of clinical research operations and quality of research, developing
institutional standards for scientific review of research protocols and as part of the related NCATS initiative.
A.1.3 Governance Groups (Figure A2). In addition to the Executive Team, the UR-CTSI has four primary
governance groups:
External Advisory Committee (EAC, Table A2): The EAC meets twice per year, once by teleconference and
once in person in Rochester. Dr. Kieburtz (PI) serves as the liaison to the EAC. The committee reviews progress, producing an annual report
Table A2. External Advisory Committee meets bi-annually to review progress and
for the Executive Committee,
suggest changes in program activities
which is included in our annual
Member
Title
Timothy F. Murphy, MD,
Senior Associate Dean for Clinical and Translational
report to the NIH and to the
Chair
Research, SUNY Buffalo
Dean’s. The EAC report is reConnie
Delaney
PhD
RN
Dean, School of Nursing, University of Minnesota
viewed by the UR-CTSI Executive
Margaret Grey, DrPH, RN
Annie Goodrich Professor, Yale School of Nursing
Committee and the Strategic
David S. Guzick, MD, PhD
Senior Vice President for Health Affairs, University of
Leadership Group, who prioritizes
Florida
the recommendations and formuMichael Poole, MD
Director, Global Health Office of the President, Bill and
Melinda Gates Foundation
lates an action plan and metrics
Todd B. Sherer PhD
CEO, Michael J. Fox Foundation for Parkinson’s Refor the coming year. Metrics are
search
then reviewed with the EAC prior
to the next meeting. EAC members are drawn from the CTSA Consortium, and private foundations.
Strategic Leadership Group (SLG, Table A3): The SLG is chaired by Dr. Bennett (PI) and meets monthly to
develop strategic direction for the UR-CTSI and align priorities with those of the CTSA Consortium, the University of Rochester, and the commuTable A3. Strategic Leadership Group. The committee meets monthly to develop
nity. Members are drawn from
strategy for the CTSI.
across the institution and communiMember
Title
ty. The PIs and Executive DirecErika Augustine, MD, MS
Associate Director, Center for Human Experimental
tors, as well as the TL1 and KL2
Therapeutics
PIs, also attend the SLG meeting.
Harriet Kitzman, PhD
Senior Associate Dean for Research, School of Nursing
Ann Marie Cook
President and CEO, Lifespan
A significant amount of preparation,
Henry Kautz, PhD
Director, Institute for Data Science
including review of materials, ocJeffrey Lyness, MD
Senior Associate Dean for Academic Affairs
curs in preparation for the monthly
Elissa Orlando
Vice President, Television, WXXI Public Broadcasting
meetings. Over the last year, the
Robert Quivey, PhD MS
Director, Center for Oral Biology; Associate Director for
SLG reviewed and revised the URResearch, Eastman Institute for Oral Health
CTSI Mission, Vision, Values and
Strategic Plan to align with the new NCATS structure for the CTSA Consortium, and reviewed resource allocations within the UR-CTSI. Recommendations formulated by the SLG, once approved by the Executive Team,
are passed to the Operations Committee, who are accountable for implementation. After implementation, metrics of success are reported back to the SLG.
Community Advisory Council (CAC): The CAC (further described in
the Community and Collaboration Core) provides community guidance across all mission areas of the medical center, including research. Wade Norwood, Chief Program Officer at the Finger Lakes
Health Systems Agency, serves as Chair of the CAC, and Scott
Benjamin, President and CEO of the Charles Settlement House
serves as Vice-Chair. The CAC is broadly representative of the
greater Rochester community, and included representatives from a
wide variety of community organizations and interests, including the
Urban League of Rochester, the Rochester City School District, the
Latino Health Coalition, the African-American Health Coalition, the
Finger Lakes Development Disabilities Service Office, the Mental
Health Association of Rochester and Monroe County, neighborhood
centers, settlement houses and others. Two members of the CAC,
Ann Marie Cook and Elissa Orlando, have taken on the added responsibility of serving on the SLG (Table A3).

Figure A2. UR-CTSI Committee Structure

Table A4. UR-CTSI Operations Committee
Core/Function
Administrative Core
Org., Gov., Collab. and Communication
Evaluation and Continuous Improvement
Quality and Efficiency
Informatics
Community and Collaboration
Community Engagement
Collab. and Multi-Disciplinary Team
Science
Translational Endeavors
Translational Workforce Development
Pilot and Translational Clinical Studies
Research Methods
Biostatistics, Epidemiology and Research
Design
Regulatory Knowledge and Support
Hub Research Capacity
Integrating Special Populations
Participant and Clinical Interactions
Network Capacity
Liaison to Trial Innovation Centers
Liaison to Recruitment Innovation Centers
Optional Functions
Translational Network Science
Regulatory Science to Advance Precision
Medicine
KL2
TL1

Core Director/
Function Leader
M. Zand
T. Fogg
A. Dozier
S. Zaccaglino
T. Dye
N. Bennett
G. Newton
K. Noyes

Titles

M. Zand
J. Dolan
E. Schwarz
R. Moxley III
K. Kieburtz
E. van Wijngaarden

PI; Director, Rochester Center for Health Informatics
Vice Chair for Education, Dept. of Public Health Sciences
Director, Center for Musculoskeletal Research
Helen Aresty Fine and Irving Fine Professor of Neurology
PI; Senior Associate Dean for Clinical Research
Chief, Division of Epidemiology, Dept. of Pub. Health Sci.

R. Strawderman
E. Rubinstein
N. Bennett
S. Barnett
G. Schifitto
K. Kieburtz
K. Rabinowitz
A. Dozier

Chair, Dept. of Biostatistics and Computation Biology
UR-CTSI Executive Director
PI; Director, Center for Community Health
Director, National Center for Deaf Health Research
Director, Clinical Research Center
PI; Senior Associate Dean for Clinical Research
Assistant Dean, Clinical Research
Interim Chair, Department of Public Health Sciences

M. Zand
S. Steele

PI; Director, Rochester Center for Health Informatics
Deputy Director, Goergen Institute for Data Science

R. Holloway
T. Dye

Chair, Department of Neurology
Vice Chair for Research, Dept. of Ob/Gyn

PI; Director, Rochester Center for Health Informatics
UR-CTSI Executive Director
Interim Chair, Department of Public Health Sciences
Director, Research Quality and Compliance
Vice Chair for Research, Dept. of Ob/Gyn
PI; Director, Center for Community Health
Director, Community Health Partnerships
Scientific Director, Surgical Health Outcomes Research

Operations Committee: Dr. Zand (PI) chairs the Operations Committee, which meets twice each month, and
consists of the UR-CTSI Executive Team and function leaders (Table A4). Highly interactive discussions in the
Operations Committee meetings provide critical opportunities for cross-talk between the Executive Team, core
directors and function leaders to ensure programmatic integration of all aspects of operations. The Operations
Committee also reviews all fiscal, performance and other core and function metrics. Strategic plans brought
from the Strategic Leadership Group are discussed with respect to implementation, and sub-committees are
formed when necessary and tasked with developing operations and implementation planning. Because membership in the Operations Committee cuts across all Cores, Functions and leadership roles within the URCTSI, it provides a responsive, and cross-disciplinary team structure that actualizes operations.
A.1.4 Communication: The Administrative Core will ensure bidirectional flow of communication between the
UR-CTSI and the CTSA Consortium Steering Committee and NCATS through regular communication, progress reports, annual participation in person at the NCATS PD/PI meetings, and monthly PD/PI calls with the
NCATS Program Officer. Dr. Kieburtz is designated as the corresponding PI for communications with NCATS
and NIH. UR-CTSI representatives from the Executive Team are each assigned to one of the five CTSA Domain Task Forces, and will continue to actively participate in these activities. We will continue to serve on the
CTSA Steering Committee. We will continue to lead and collaborate on CTSA Consortium projects, metric development, evaluation efforts, and dissemination activities.
A.1.5 Synergy between the UL1, TL1 and KL2 award leaders: The strategy, planning, evaluation and management of the U, K and T awards are fully integrated through leadership, program direction and staff activity.
Dr. Robert Holloway who leads the KL2 program, and Dr. Tim Dye who leads the TL1 program are both members of the UR-CTSI Executive Team, and sit on the Strategic Leadership Group and Operations Committee.
They also meet with the External Advisory Committee. The KL2 and TL1 Steering Committees meet quarterly
to review all aspects of these programs, and report to the Executive Team through the TL1 and KL2 PIs. The
Strategic Leadership Group and the Operations Committee provide critical opportunities for cross-talk between
the Executive Team, Core Directors (including the KL2 and TL1) and function leaders (e.g.: operational chang-

es within functions or changes in scholar or trainee needs) in order to ensure the proper programmatic integration of educational and training programs.
A.1.6 Program Oversight and Conflict Management Plans
Leadership conflict management plan: Any administrative conflicts or issues that cannot be resolved between
Drs. Kieburtz, Bennett and Zand (PIs) will be arbitrated by Dr. Mark Taubman, Dean of School of Medicine and
Dentistry at UR. Drs. Kieburtz, Bennett and Zand have each agreed that any decision by the Dean is binding,
and will abide by it. Finally, Drs. Kieburtz, Bennett and Zand have each directed and co-directed several multidisciplinary centers over the last decade, as well as dual-PI grants, and are extensively familiar with the responsibilities and conduct of the multiple PI role. The trio has worked through joint leadership on program priorities in the current year of collaboration (including submitting the Annual Progress Report and completing this
renewal application) in a spirit of mutual respect and optimism. They are personally committed to the model of
group leadership as a path to novel research efficiency and effectiveness, and recognize that they lead by example.
Conflict management among the executive directors or function leaders: Should a conflict arise among executive directors or function leaders, the appropriate Director (Drs. Kieburtz, Bennett or Zand) will take up the matter and attempt to resolve the issue through consensus. If consensus cannot be reached at this level, the Director(s) will present a set of options for discussion at the Operations Committee, which will attempt to reach
consensus on a resolution. If consensus is not achieved at that level, the matter will be decided by the three
Directors. Should the Directors be unable to reach a decision, the matter will be decided by the Dean of the
School of Medicine and Dentistry. The three Directors have
Table A5. Institutional Committees with UR-CTSI Leadership Representation
agreed to abide by any deciCommittee
UR-CTSI Representative(s)
Medical Center Senior Advisory Committee
Bennett, Holloway, Kieburtz
sion so made.
Scientific Advisory Committee

Bennett, Dozier, Kieburtz

Succession plan: If a PI beSponsored University Research Group
Kieburtz
comes unable to serve, the
Sponsored Research Advisory Committee
Kieburtz
Kieburtz
Dean will recruit a replacement Conflict of Interest Committee
Electronic Health Record Steering Committee
Dye, Dozier, Fogg
from, in order of preference,
Electronic Health Record Research Steering ComDye, Dozier, Fogg, Rubinstein
(1) the Operations Committee,
mittee
(2) through an internal recruitClinical Analytics Steering Committee
Zand, Dozier
ment process, or (3) through
URMC Informatics Directors Board
Dye
an external search. If a PI for
Clinical Research Review Process Improvement
Fogg, Jensen, Kieburtz, RubinTeam
stein
the TL1 or KL2 component
Privacy and Security Executive Committee
Rubinstein, Rabinowitz
should similarly become unaInstitute for Data Science Advisory Committee
Zand, Steele
ble to serve, The Directors will
recruit a replacement principal investigator through internal recruitment. Should a function leader or Executive
Director become unable to serve, the Directors will recruit a replacement through internal or external searches.
Continuity in operations is assured through the team structures described in this section which exist at all levels of the UR-CTSI.
Plans are in place for managing competing institutional perspectives,
disparities in institutional culture and resources, sharing institutional
expertise and resources, and collaborative leadership; Directors,
Executive Directors and function leaders serve in multiple leadership
roles and are members of numerous influential decision-making bodies throughout the institution (Table A5), and thus influence institutional plans to promote the mission and vision of the UR-CTSI.
A.2 AIM 2: To develop and utilize evaluation and continuous
improvement metrics across the UR-CTSI, including NCATS
standardized CTSA Consortium metrics.
A.2.1 Background (Figure A3): Evaluation and Continuous Improvement (CI) are integrally related, with evaluation informing and
identifying areas for improvement and continuous improvement, i.e.,
a process to identify and implement needed changes. This is a key
component for assuring “evaluation use”, a commonly acknowledged weakness across evaluations. Our existing infrastructure and

Figure A3. UR-CTSI Continuous Improvement Process – Showing administrative
groups responsible for each step. SLG = Strategic Leadership Group, Metrics = Methods
and Processes, OPS = Operations Committee,
EVAL = Evaluation Team.

reporting processes provide for this evaluation-CI linkage. This also positions us to collect data for the common
metrics that are currently under development through NCATS in the areas of workforce, hub resources and
services and collective impact. The UR-CTSI has also contributed extensively to the metrics used by the CTSA
Consortium,2-8 and we will continue to both contribute and to implement standard metrics mandated by
NCATS. Our infrastructure also supports the evaluation of training and research innovations discussed within
the KL2 and TL1 Cores. The Evaluation Working group is led by Ann M. Dozier, RN, PhD, and includes Camille Martina, MS, PhD, Nicole O’Dell, MLS, Thomas T. Fogg, MS, MPH and Eric P. Rubinstein, JD, MPH.
A.2.2 Prior Accomplishments: Over the last 10 years, we developed and refined internal processes for continuous improvement, and plan to continue this over the next grant period, including collection and use of program metrics and milestones through a quarterly reporting process. Many of these processes and metrics
arose from our work within the CTSA Consortium.2-8 This includes a sophisticated dashboard for quarterly reporting available through a common SharePoint web site, which allows the Operations Committee to easily review program progress. We annually assesses the metrics and milestones for each program and, through collaboration with program leaders, recommends modifications to assure that the data generated through this
process is informative and drives programmatic decision-making (CI).
Assessment of UR-CTSI impact on collaboration among researchers at URMC. In 2011, we launched a novel
research-collaboration-assessment process that identifies existing and emerging research collaborations
among URMC investigators through a biennial online survey. Social Network Analysis of this network of over
1000 investigators, which we have termed the UR-CTSI ‘Collaboratome’ already resulted in one publication 2
and several manuscripts under development. These research network data are now linked to publications and
grant-funding data extracted from PubMed and the UR grants database.
Metrics for improving translation, population health, and time to implementation. We interview investigators to
better understand how ideas move (handoff) from investigator to investigator (i.e. following the idea). Such
qualitative work is essential for identification of barriers to translation of research. Using these methods, we
have identified potential opportunities to improve these handoffs, an area we plan to study further, including
within the Translational Network Science Optional Function.
Evaluation and improvement database: Since 2006, we have maintained and updated databases including
information on the following: UR-CTSI Trainees (with the KL2 and TL1 Cores), UR-CTSI Project Funding, Investigators that have benefitted from UR-CTSI support, and URMC Research Resource Inventory (RRI).
These data are used to inform metrics, and quantitatively track progress for enumerative metrics (papers published, grants awarded, scholars completing programs).
We have participated in national CTSA Consortium evaluation initiatives including the design and pilot testing
of the CTSA Common Metrics Project 7 to assess feasibility of establishing common metrics as well as a trainee metrics initiative with other CTSAs.5 Further, by design, our evaluation work interdigitates with the Research
Performance Progress Report (RPPR) process. The Evaluation Working Group also provided guidance to the
Institutional Community Engagement Self-Assessment Project, led by the UR-CTSI and which involves eight
Academic Health Centers (CTSA institutions or applicants; see Community Engagement and Collaboration
Core for additional details).8
A.2.3 Goals: During the proposed funding period, we will expand our evaluation and metrics efforts. Most importantly, we have been and plan to continue to be active in the committees developing the NCATS guidelines
to be implemented across the CTSA Consortium in the five NCATS goals/Domain Task Force (DTF) areas.
Specific areas of innovation will include the following:
Expand the UR-CTSI evaluation plan to include bidirectional impact evaluation across five primary groups of
stakeholders, including the Medical Center as a whole, the larger University of Rochester, the local community,
other biomedical research Institutions including other CTSA hubs, and the CTSA Consortium. This will be accomplished through enhanced engagement with and annual feedback from key research groups (also see Table A5) including the Scientific Advisory Committee (Medical Center), UR Research Office (Dr. Rob Clark,
Senior Vice President for Research, see letter of support, Overall Section), Community Advisory Council institutions (also see CAC above and Core C, Community and Collaboration), and an annual exercise identifying
involvement of UR investigators with regional, CTSA hubs and CTSA Consortium/NCATS activities. This work
will demonstrate improvements/increases and opportunities for improvement in UR-CTSI impact on research,
priorities, and policies involving the Medical Center, University and/or local community, as well as UR-CTSI
involvement in research with other regional and/or CTSA institutions and NCATS. Additionally this work will
identify the extent to which these constituencies impact/strengthen the UR-CTSI. Metrics for this work will in-

clude Interactions/visibility of UR-CTSI in key URMC/UR research groups and inter-institutional research collaborations.
Assessment of team science on collaboration at UR. We will expand analyses and utilization of findings from
analyses of the Collaboratome including additional publications. This will include conduct of biennial assessments of URMC investigator research collaborations, and expansion of this methodology to other UR and nonUR investigators. We intend to create an exportable tool kit for use by other CTSAs with the goal of developing
joint CTSA initiatives to analyze commonalities and differences as an impact on collaboration and team science. Outcomes will include dissemination of team science findings based on network analysis of the URMC
Collaboratome, including development of data-driven approaches to facilitate new and enhance current research teams. Metrics will include publications, and adoption of Collaboratome methodology by other CTSA
hubs. New methods based on network path analysis will be developed in collaboration with the Translational
Network Science Optional Function, and extended to examine team formation, collaboration, and integration.
Improving Translation of Research Findings. With the broad array of publications and published studies, passively awaiting citations and other mechanisms to draw attention to results is inefficient. Often, despite appropriate dissemination of results, promising discoveries are insufficiently recognized resulting in delays in developing the next translational inquiry and in identifying the appropriate investigative team to conduct the research. In collaboration with the Translational Network Science and Hub Research Capacity cores, we will develop methods to assess opportunities for translation (handoffs) of ideas and findings across the research continuum. First, using existing data sources within UR-CTSI and other CTSAs to identify successful handoffs and
stalled translation of findings and associated contributing factors, we will seek to determine evidence of roadblocks that would benefit from handoff facilitation. We will then engage the CTSA Consortium or specific partners to test these specific approaches. Outcomes will include development and testing of methodology to identify stalled findings and approaches for facilitating successful handoffs, to continue translation. Metrics will include assessment of successful and stalled handoffs by faculty at UR and other CTSAs.
In pursuit of continuous improvement, we will refine the UR-CTSI quarterly program-reporting process to ensure the quality, utility and efficiency of metrics and their utilization for data-driven decision-making. The program reporting process will includes process and outcome metrics defined by each program and will be reported quarterly. These will be reviewed and reported to the Operations Team along with recommendations for
next steps (e.g. program modification). The Evaluation Working Group also will review these reports and
through at least yearly meetings with each program and with the Operations Team implement an ongoing process that includes careful review/refinement of metrics, based on their usefulness for program modification and
alignment with program objectives, assessments of how findings are used to implement program modifications
and follow-up monitoring that changes have resulted in program improvements. Key to these efforts is an objective to optimize our processes such that we are collecting the data we need and using the data we collect.
Implementation of the CTSA Consortium Metrics: Once the forthcoming CTSA common metrics are finalized
they will be incorporated into our program metrics.
Another critical aspect of continuous improvement includes consultation with our EAC. An analysis/evaluation
report of the UR-CTSI will be provided to the EAC in advance of our annual meeting with them. Based on their
feedback, the Executive Team will develop recommended changes. The Evaluation Working Group, as part of
our continuous improvement role will track implementation of these changes. Based on feedback from the EAC
over the last 5 years, the UR-CTSI has made significant changes with positive impact. These included the following:
•

Enhanced institutional approach to informatics, including broad development of informatics methods and
tools, and improved coordination and tracking of expert consultations. This included recruitment of Dr.
Timothy Dye as UR-CTSI Director of Informatics, and adding Dr. Martin Zand (PI) with extensive expertise
in both clinical and basic science informatics methods.

•

Implementation of extensive new methods for data sharing and development of novel technologies, including a new software solution for integrating i2b2 and REDCap data.

•

Integration of efforts with the Rochester Center for Health Informatics (RCHI, led by Dr. Zand). The RCHI
uses advanced graph theory and network analysis to analyze very large data sets of patient journeys
through the healthcare system. This collaboration has significantly enhanced the our ability to integrate research findings in population health and health systems research into clinical changes at URMC

•

Formalized our emphasis on the molecules to populations theme, enhanced by the training program run by
Dr. Nancy Bennett (UR-CTSI PI)

•

Defined evaluation metrics for community health and population health studies.7,8

•

Provided more career guidance to trainees in interdisciplinary clinical and translational research programs

•

Conducted regularly scheduled sessions that bring together UR-CTSI trainees in a common venue

•

Continued to strategically develop novel 21st century clinical trials methods and technologies4,9,10

A.3 AIM 3: TO DIRECT AND SUPPORT IMPROVEMENTS IN TRANSLATIONAL RESEARCH QUALITY
AND EFFICIENCY.
To positively impact the health of the population, sound research data must be efficiently generated within a
culture of quality. This culture of consistent and customary practices is best developed and maintained by a
workforce knowledgeable in and committed to the tenets of quality processes. That workforce can then develop systems and methods to effectively recruit and maintain participants in robust clinical studies. We are then
able advance research from “molecules to populations” and ensure excellence in our clinical and translational
research enterprise.
A.3.1 Background:
At the heart of our operational efforts to direct and support translational research quality and efficiency is the
Research Help Desk, which is overseen by Executive Director Eric Rubinstein JD MPH, and our Research Engagement Specialist Carrie Dykes PhD. The CTSI Research Help Desk serves as a single, integrated point of
contact for researchers. All help requests are recorded in the Research Request Dashboard (RRD), a webhosted request management system (see informatics example in Figure B2). The Research Engagement Specialist evaluates submitted information and engages requesters to clarify needs and identify solutions.
Through RRD, researchers are expediently connected to resources (e.g. i2b2, UR research core facilities),
provided with support (e.g. letters of support for grant applications,
Figure A4. CTSI Research Help Desk – Is
consultation for research design), assisted with team formation
the central point of contact for researchers at
(e.g. research coordinator support for studies, collaboration sugthe University of Rochester Medical Center,
gestions, connections to other teams), and provided with assisconnecting researchers with resources, help
and services to accelerate their work.
tance in subject enrollment, as well as a variety of other services
(Figure A4.). All requests and responsive activities are logged,
and quality and utilization improvement reviews occur semiannually, including user satisfaction surveys, resource utilization,
referrals, and other metrics.
The UR-CTSI also has a long track record of establishing quality
systems and standards in support of a wide range of regulated
research. The URMC hired a Research Quality & Compliance Director, Sharyl Zaccaglino in 2013. This position complements the
UR Human Research Protection Program (HRPP) described below. The director is responsible for providing institutional quality
and compliance direction and oversight regarding US FDA regulatory requirements for research. For FDA-regulated Good Manufacturing Practice (GMP), the director oversees quality for the recently constructed Upstate Stem Cell cGMP Facility (USCGF), a
fully validated facility designed for the manufacture of stem cells
for early-phase clinical trials as well as research grade monoclonal
antibody products. The USCGF is a key component of the University’s Stem Cell and Regenerative Medicine Institute and serves
as a regional resource for both academic and industrial scientists.
The USCGF is a multi-use cGMP manufacturing and testing facility with the goal of accelerating “first-in-man”
early-phase clinical studies. Another University initiative for meeting quality standards in drug and device development is our Clinical Materials Services Unit (CMSU). The CMSU is a fully GMP compliant packaging, labeling and distribution operation, which manages entire supply chains to produce Clinical Trial Materials (CTM)
for use in multi-center clinical trials. The CMSU partners with the University of Iowa Pharmaceuticals (UIP) for
manufacturing CTM. Both CMSU and UIP are members of the National Institute for Pharmaceutical Technology and Education whose main goals are to collaborate with other (14) CTSA institutions for drug product development. Support for pre-clinical research conducted under good laboratory practice (GLP) regulations is
also now available. Regulatory experts provide tailored training regarding regulatory requirements and can

serve as the Quality Assurance Unit (QAU), conducting system audits and critical phase inspections to GLPcompliant research within the URMC.
Accredited by the Association for Accreditation of Human Research Protection Programs (AAHRPP), the
HRPP ensures that human subject research is guided by the ethical principles stated in the Belmont Report.
The University's fundamental commitment to the protection of human subjects applies to all human subject research conducted by University faculty or staff, regardless of funding source or site of the research. The University follows the Department of Health and Human Services (DHHS) regulations at 45 CFR Part 46, and the
FDA regulations at 21 Code of Federal Regulations (CFR) Parts 50 and 56. In developing its policies and procedures, the University considers the guidance provided by the federal Office of Human Research Protection
(OHRP) and the FDA as part of its commitment.
The UR Office for Human Subject Protection (OHSP) ensures that the rights and wellbeing of human subjects
are protected, educates researchers on how to improve study conduct, and assesses research risk. Partnering
with OHSP, the UR-CTSI plays an active role in the enhancement of research infrastructure, advancing high
quality, safe and ethical research that is well designed and efficiently operated. Throughout the lifecycle of research planning, operations, analysis and reporting, the UR-CTSI has engaged the research community in
process improvement.
University policy requires that department chairs or their delegate(s) review protocols submitted to the HRPP
for review by the Research Subjects Review Board (RSRB, our Institutional Review Board (IRB) prior to submission to the RSRB to ensure that the proposed science is sound, risks to subjects have been identified and
minimized and the proposed research team has the resources and qualifications necessary to implement the
protocol, as designed. The UR-CTSI convened an initiative that included development and and implementation
of standard criteria for inclusion in all department-managed scientific reviews. The resultant policy and process
guidelines were contributed to the CTSA Consortium as part of participation of an NCATS CTSA Steering
Committee prioritized supplemental project aiming to establish standards for scientific review for all CTSA hubs
with Eric Rubinstein MPH JD leading the UR-CTSI contribution.
Research plan review for safety, efficiency, and feasibility: Throughout the University research enterprise, researchers engage processes for developing an idea into a refined research question and an efficient, safe and
ethical research plan. Long before a human subject research protocol is reviewed by a scientific reviewer or
by an Institutional Review Board to evaluate whether the potential benefits to answering the research question
justify the potential risks to human subjects, researchers have access to expertise to support study design. As
described more fully within the BERD function of the Research Methods Core, the UR-CTSI draws on these
successful approaches to provide methodological input and access to subject matter experts with whom to collaborate. The Quality Improvement (QI) group within OHSP conducts regulatory and Good Clinical Practice
(GCP) reviews and ensures compliance with UR policies and procedures. They provide consultation services
for study start-up to educate research team members in applicable regulations required to ensure human subject protection, protocol compliance, research documentation, and to facilitate the site activation process.
Recruitment and Retention: To guide effective strategies for recruitment and retention of research subjects,
the UR-CTSI created a Recruitment Unit, as described in the Network Capacity Core LRIC function. To assure
development of an effective and appropriate study-specific recruitment plan, the above-described scientific review requires that the Plan for recruitment, retention and follow up with subjects is feasible.
Effective monitoring of clinical investigations is critical to the protection of human subjects and the conduct of
high quality studies. The University has several ongoing initiatives in this regard including the development of
risk based monitoring within the Clinical Trials Coordination Center (CTCC). A risk based approach will focus
on risks to the most critical data elements and processes necessary to achieve study objectives. The Informatics Core narrative describes increased focus on patient safety by alerting health care workers in the EHR of a
patient’s enrollment in a research study. In addition, the UR-CTSI has piloted a Clinical Trial Management
System to establish more efficient means of monitoring all aspects of trial activation and execution and early
intervention for futile or non-adherent studies.
Coordination of communication within the UR-CTSI and the UR as a whole is essential for the continuous execution of high quality studies and continuous process improvements. Appropriate channels for communication
have been established. One such venue is led by Karl Kieburtz, co-PI and Director of UR-CTSI and Senior
Associate Dean for Clinical Research. Dr. Kieburtz chairs the Clinical Research Review Process Improvement
Team (CRRPIT), which provides input and guidance for improvement of governing institutional researchmanagement processes. CRRPIT provides for innovative development and institutional adoption of solutions

to systemic process challenges. Another venue is the newly formed Quality & Compliance Forum led by the
Research Quality & Compliance Director, which has as its mission to foster communication, institutionalize
quality processes, leverage skills, and educate the greater university community on quality.

A.3.2 Goals
Goal: A culture of quality is pervasive in our institution. We will continue to improve institutional capacity to ensure quality and efficiency of research by pursuing this culture of quality throughout our University research
enterprise. As described in the Research Methods (Regulatory knowledge and support (RKS) function), we will
contribute to developing standards for data reproducibility, test those standards in research environments and
disseminate evidence-based standards throughout the University and the CTSA Consortium. We will measure
the number of new studies using data reproducibility modules (including the use of predefined Common Data
Elements (CDEs) as set forth by NIH), the changes in process time for development of study databases after
protocol approval, and the changes in process times from database lock to high level results given availability
of reproducible analytical modules.
We will expand participation in the Quality and Compliance Forum by including other groups. We will facilitate
skill sharing and dissemination of best practices to reduce negative findings from monitoring and auditing activities. We will measure the changes in: (1) the number of research units represented in the Quality and Compliance forum; (2) the number of standard operating procedures (SOPs) and quality document practices utilized
across the University; and (3) the change in the number of negative findings from both internal and external
monitoring and audits.
Goal: Research tools and processes are available to enable more efficient and higher quality research. As described in the Network Capacity Core Liaison to the Recruitment Innovation Center function, we will implement
processes to ensure that patients of our learning healthcare system are presented with the opportunity to learn
about opportunities to volunteer as a research subject. We will introduce efficiencies in identification and recruitment of research subjects to ensure nimble and effective accrual of study-specific target populations and
sample sizes. We will measure changes in process times from study initiation to fulfillment of accrual goals.
Aligned with NCATS expectations and coordinated through CTSA Trial Innovation Centers and our local Trial
Innovation Unit (TIU) (see Network Capacity, Liaison to the Trial Innovation Center function), we will deploy
coordinated clinical trial management systems to enable our ability to monitor study quality and timelines, to
provide real time monitoring of into accumulating serious adverse events (SAEs), to track futile studies for
timely termination and also to intervene for course correction, if needed. Such a system provides the TIU with
increased central monitoring of the scope and breadth of studies in the University human subject research
portfolio. We will measure the proportion of studies that complete on time as established in the IRB-approved
protocol, changes in the rate of subject withdrawal prior to study completion, the proportion of serious adverse
events reported to sponsors, regulatory agencies and IRBs on time and the number of actively enrolling, completed and published clinical trials.
We will implement a document management system to improve compliance with procedures, to reduce time for
review and approval by coordinating parallel review processes, to ensure consistency of process and to improve efficiencies by reducing duplicative work effort for related review processes (e.g. IRB and scientific content review). Further, we will measure the number of audit findings regarding document controls, changes in
time for revision processing, and the numbers of research units utilizing standardized procedures.
We will continue collaborations with the URMC Department of Pharmacy Investigational Drug Service (IDS)
and CMSU to select and implement software to manage investigational study drugs that will minimize wasted
drug, provide more efficient means of study drug maintenance and tracking of expiry dates and enhance compliance in the event of a recall or recovery of short-dated supplies. We will measure cost savings realized
through more efficient allocation of supplies and process time for execution of supply recovery versus paper
based systems and will reduce dispensing errors.
Goal: The University clinical and translational workforce is effectively trained to produce high quality research
that is efficiently managed. As described in the Translational Endeavors Core translational workforce development function and the Research Methods (Biostatistics, epidemiology and research design and RKS functions), we will contribute to and adopt common currency for GCP, GLP and GMP training and will develop
standard expectations for competency based training. The outcome of these efforts will be that researchers are
educated in regulatory requirements and study design methodology and competent to perform their assigned

roles and duties. We will measure changes in the numbers of funded studies, stratified by faculty rank, the
number and proportion of Investigational New Drug and Investigational Device Exemption applications submitted to the FDA that are accepted upon first submission and the change in the number of FDA-issued “Clinical
Holds” prior to target study start date.
A.4 SUMMARY, OUTCOMES AND METRICS
The Administrative Core Approaches, Outcomes and Metrics are summarized below, including new initiatives
and how we will measure success across the Specific Aims and Sub-Aims
Table A6. Administrative Core Approaches, Outcomes and Metrics
Approach
Outcomes
Metrics
SA1: To provide administrative oversight of the UR-CTSI organization, via governance, collaboration and communication.
Continue team-based senior leadership
Efficient decision-making; effective repreTypes of issues resolved by Executive
model
sentation of UR-CTSI interests and capaciTeam; leadership participation in instituties at institutional and national levels
tional and national initiatives
Continue cross-disciplinary Operations
Efficient management of UR-CTSI cores
Types of issues resolved by Operations
and Steering Committees for U, K and T and resources; effective communication
and Steering Committees
components
among core and function leadership
Continue to receive guidance from
Innovative strategic planning and implemen- Impact of recommendations on CTSI opcommunity-based, external (national)
tation
erations and organization
and internal experts
SA2: To develop and utilize evaluation and continuous improvement metrics across the UR-CTSI, including NCATS standardized
CTSA Consortium metrics.
Expand evaluation of UR-CTSI impact
Participation in UR-CTSI initiatives; utilizaUnderstanding of UR-CTSI mission and
on key stakeholders
tion of CTSI resources and programs
programs; impact of inter-institutional collaborations
Apply team science approaches to
Novel team science research methods;
Adoption of novel methods and approachevaluation of collaboration among renovel approaches to promoting team scies
searchers
ence
Develop novel methods to assess trans- Novel methods to track research translation; Adoption of novel methods and approachlation of ideas and findings
novel approaches to promote research
es
translation
Refine quarterly program reporting
Continuous improvement of CTSI proImpact of process improvements on CTSI
grams/resources
operations
Implement CTSA common metrics
Identification and implementation of best
Impact of implemented best practices
practices across the CTSA Consortium
SA3: To direct and support improvements in translational research quality and efficiency.
Assist in development of data reproduc- Researchers utilize best practices to proImpact of adoption of standards on reibility standards
mote reproducibility
search translation
Implement Universal Opt-In
Study feasibility is rapidly ascertained; stud- Time from study activation to full recruities reliably recruit subjects
ment
Deploy information systems to support
Research resources (personnel, materials,
Proportion of studies that reach a succlinical trial management
volunteers) are effectively utilized
cessful conclusion; Financial outcomes of
studies
Implement standard expectations for
Researchers are educated in good research Value of training as perceived by trainees
competency-based GxP training
practices
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CORE B. INFORMATICS – SPECIFIC AIMS
Informatics is a central capacity that facilitates an effective clinical and translational science enterprise1 and
increasingly drives the research agenda prioritizing science that informs precision medicine,2-4 population
health,5-7 and biomedical “big data” science.8-10 The University of Rochester (UR) has amplified informatics
across the institution with a $100-million investment to establish the Goergen Institute for Data Science (IDS),11
with the inclusion of data science as the University’s top priority in its 2013-2018 Strategic Plan,12 an emphasis
on electronic health records-driven care and research in the UR Medical Center Strategic Plan,13 and with the
inclusion of informatics capacity as a critical investment in the School of Medicine and Dentistry Research
Strategic Plan.14 UR has one of the most powerful academic computing systems in the nation, and conducts
groundbreaking research in health data mining of social media,15-17 computational modeling and molecular
informatics,18-20 and population health informatics.21,22 In addition to the IDS, UR houses the Health Sciences
Center for Computational Innovation (HSCCI), a partnership between UR, IBM, and the State of New York, that
facilitates access to high-performance computational resources for biomedical research; the Center for
Integrated Research Computing (CIRC) that provides researchers across the University with hardware,
software, training, and support necessary to utilize computational and data analytics technology in research;
and the New York State Center of Excellence in Data Science to leverage basic research, training and
technology development to drive regional economic development; and numerous specialty Centers/Institutes
with informatics, technology, and health research priorities. The overall goal of the Informatics Core is to
catalyze translational research speed, quality, and impact though a research friendly ‘data
environment’, including innovative informatics, secure and integrated data management tools and
support, and workforce training. Data democratization, integration, and dissemination accelerate
translational research. We will achieve this goal by supporting research teams with innovative informatics
methods and services, including data acquisition, secure warehousing, HIPAA compliant de-identification,
informatics analysis, and data sharing across the CTSA Consortium with the following Specific Aims:
Aim 1: To coordinate researcher-friendly and accessible resources to support informatics-engaged
research toward science informing precision medicine, population health, and biomedical data
science.
a. Create a wrap-around system for service provision, informatics-engaged policy development, and
resources deployed through thematic and technical informatics clusters.
Aim 2: To leverage and expand the sustainable informatics infrastructure at the UR that supports
translational researchers, enhances data security, and improves data sharing and access.
a. Develop a Research Data Warehouse and Data Virtualization System to enhance efficient and
secure data access
b. Create a technical infrastructure cluster that engages the University’s technical resources
c. Enhance the Electronic Health Record (EHR)-base that supports informatics-engaged research
Aim 3: To establish, promote, and provide access to educational programs in informatics and
biomedical data science in collaboration with medical school and other partner stakeholders (degree
and certificate programs, non-traditional opportunities) for students, staff, trainees, and faculty.
a. Expand informatics-specific continuing education, credit-bearing, certificate, and degree options for
staff, students, and faculty (including for KL2 scholars and TL1 trainees)
b. Convert training options (courses, modules, materials) to an online portal enabling public access
The overall approach to expansion of the Informatics Core is based upon several assumptions, including: 1)
EHR as the major institutional resource around which informatics and informatics-based research is centered;
2) Informatics resources at the University are embedded and distributed throughout the Institution and
provision of informatics-related services and expansion of expertise occurs in collaboration and partnership
with other University and external entities; and 3) Driving priorities underlying informatics at UR include data
availability (security, source, quality), sharing and usage (access, analysis, tools), and governance
(researcher/community engagement, policy development/implementation). With a strategic focus on creating a
sustainable informatics research resource, the CTSI anticipates that the Informatics Core will enable continued
rapid expansion and progress of UR’s research enterprise. UR informatics partnerships are established and
productive from local to global levels, and the institution’s resources and investment are significant. The CTSI
is poised to expand its scope to facilitate research accessing new informatics technologies, data types, and
analytic methods to support new research directions across the translational research spectrum.

CORE B. INFORMATICS – RESEARCH STRATEGY
B.1. BACKGROUND
UR-CTSI informatics activities to-date (Table B1) have included supporting and engaging with governance of
the University’s data science and informatics initiatives and policies; prioritizing development and
implementation of tools that provide access to EHR and to research repositories for clinical researchers;23
securing protected health information (PHI) and datasets through novel data management and access
strategies;24 enabling sharing of data within and across institutions through technical and policy cooperation;25
and creating tools and systems that support population health research.26,27 Further, CTSI activities have
included establishing institutional governance in these areas, and development of internal and external
partnerships to facilitate their accomplishment. The CTSI Informatics Core has leveraged t informatics capacity
with approximately $2 million in additional extramural funding during the past year for informatics-related
research that focused on use of EHR to improve care (Pfizer), for informatics-focused global population health
research and training (CDC, NIH), for biorepository development (Mae Stone Goode Foundation), and for
pioneering the development of “data diplomacy” to address inter-institutional and international data sharing and
governance (World University Network). The practical foundation for much of UR informatics activity surrounds
the research use of the Medical Center’s enterprise-wide installation of the Epic EHR. Implemented in 2011,
the EHR contains approximately 11 million encounters, 1 million patients, and 3 million diagnosis events.
B.2. APPROACH
Table B1. UR-CTSI Informatics Capacities
Informatics-related UR Informatics Capability
System/Service
Current Status
activities are
Medications; Diagnoses; Labs; Social
EHR Integration
eRecord; MyChart
embedded
History; Encounter details
throughout UR
Research Data Warehouse
Epic RDW; Data Virtualization
Under development
and with its local
937,420 patients;
Secondary use of UR EHR data for Research Data Warehouse
11,420,546 encounters;
partners (for
(RDW), i2b2
research and cohort discovery
2,682,040 diagnostic instances;
example, the
updated weekly
Rochester Health
MQIP(MCH); AWAKEN (Neonatal
MQIP/ AWAKEN Under
Information
Sharing EHR for multisite
Kidney Disease); N2QOD
development; N2QOD in process;
Organization, or
surveillance and research
(neurosurgery); UNYSQI
UNYSQI implemented
(surgical outcomes)
RHIO). As such,
Patient consent to be contacted for
Policy developed; under review with
the overall
Universal Authorization Policy
possible recruitment to UR study
institution
approach to the
390/428 local registrants contacted
CTSI Informatics
Recruitment/ retention support;
OPENDOOR recruitment portal to
for participation in research; 1237
personal, scalable, with community researchmatch.org
Core is
have registered nationally
necessarily
Electronic notification to clinicians of
Implemented in emergency
Research Flag
engaged and
a patient's research participation
department
distributed in a
Adapted from Vanderbilt CTSA; URPrimary research data capture
REDCap
CTSI provides technical
context of shared
assistance/training
governance. The
Integrate
data
capture
capabilities
REDCap-i2b2
linkage
developed
work of the Core
Tool developed; abstract presented
with Electronic Health Record
and disseminated
will therefore
Piloted local system; Developed Will move toward CTMS creation with
Clinical Trial Management System
occur in the
tracking in OnBase
establishment of NCATS TIC/RIC
context of
Biorepository management and
Research Resource Catalog
Implemented catalog of biospecimen
“clusters” that
integration across institution
(RRC)
and data collections
Patient reported outcomes; iPad
PROMIS is integrated into EHR
involve key
PROMIS
patient assessments
system, searchable and usable data
informatics
Research help request, follow-up,
partners
Research service matching,
Research Navigator System
and billing management system
networking, CTSI evaluation
throughout the
implemented
institution, but will
Electronic Application and
Developed and implemented
be coordinated by Support of translational pilot process Review Process
the CTSI. The
National informatics initiatives
Dye member of iDTF; Krusch/
Co-lead iDTF subcommittee on
participation
Dye NIH grant reviewers
sustainable informatics
overall approach
to the Informatics Core will prioritize integration of, and access to, data from EHR, clinical research databases,
sensor-based and continuously streamed data, social media, patient-generated data, regional health
information exchange data, and publically available data sources. This comprehensive approach crosses
numerous organizations within and outside of UR, and requires federated collaboration. The CTSI Informatics
Core will often function in a substantive way in these collaborations, as a single point-of-entry coordination for
researchers, enabling a clear and simple pathway to access informatics resources. We term this wrap-around
set of services from ideation to action, to convey that researchers have CTSI informatics support and insight
as needed throughout the research development and implementation process.

B.2.1 Approach, Aim 1: To coordinate researcherfriendly and accessible resources to support
informatics-engaged research toward science
informing precision medicine, population health,
and biomedical data science.
Aim 1 is designed to facilitate productive, impactful
informatics-engaged research across the lifespan of a
researcher’s program, from ideation to action
covering the informatics spectrum of translational
research. Because the technical and content scope of
this informatics spectrum is vast, the CTSI Informatics
Core builds on its prior success in facilitating service
and expertise across organizational lines via preexisting relationships with key technical stakeholders.
Through the Research Request Dashboard (RRD)
component of the CTSI’s Research Help Desk,
researchers will have a single point of entry to obtain
whatever informatics technical assistance is needed,
facilitated by CTSI Informatics Core staff, but
engaging others from throughout the University,
wherever technical and context expertise may reside.
Our overall model to approach Aim1 will be to
aggregate existing expertise and informatics
capacities from throughout the institution and
community into Informatics Core Clusters; this will
provide a mechanism through which informatics
services and assistance will be provided to
researchers and where technical issues,
opportunities, and challenges facing researchers at
the institution will be addressed. Broadly, there will be
six clusters: 1) data capture and management (Data);
2) analytic expertise across the spectrum of
informatics, from bioinformatics to public health
(Analytics); 3) engagement with communities and
community health needs (Population Health
Informatics); 4) technical infrastructure (Technical
Infrastructure); 5) the vast scope and volume of the
Institution’s EHR (EHR); and 6) education related to
informatics (Informatics Education). In all cases, we
designed clusters to provide a single point-of-contact
within the CTSI Informatics Core that facilitates wider access to related resources from across the University.
In each cluster, a CTSI Informatics Core staff member will coordinate the work of the cluster. Cluster functions
will include: 1) fielding service requests that fall within that cluster’s
Figure B2. Research Engagement System
domain, matching researcher with institutional informatics resources
to meet requests; 2) monthly meetings (and virtually as needed) to
discuss and strategize institutional developments, policy needs, and
workload that relate to that cluster; and 3) serve as the go-to
resource for the University for the focus area of the cluster. The
existing CTSI RRD is a web-hosted request management system
that serves as the ‘front door’ through which requests are made
(directly by researcher or service requester, or facilitated through a
CTSI Research Engagement Specialist). The Research Engagement
Specialist (Figure B2) will identify the Cluster Coordinator that best
matches the researcher or service request to manage that particular
requirement and will bring in other clusters as needed. This primary
Cluster Coordinator will follow task progress in the RRD until the task
is closed out. Researchers and requests that come directly to an
Informatics team member will enter the same RRD management
cycle.

Cluster Descriptions (also see biosketches of named cluster members)
The Data Cluster will be the primary mechanism for providing expertise and
Table B2. Data Cluster
Leadership (see biosketches)
access to resources regarding capture and management of all types of data.
Jack Chang, MS (CTSI),
Our enhanced expertise in sensor-generated, social media, and unstructured
Coordinator
data, in addition to more typical clinical, EHR (which has its own cluster), and
Henry Kautz, PhD (IDS)
other data. The data cluster (represented in Figure B1, with leadership
Jiebo Luo, PhD (CS)
named in Table B2) will be constructed especially to represent expertise and
Karl Kieburtz, MD, MPH (CTSI)
16,17,28-33
capacity for data acquisition and analysis of social media data (Kautz),
Ray Dorsey, MD, MBA (CHET)
Jeanne Holden-Wiltse, MPH (BCB)
machine learning and unstructured data (Luo),34-38 continuously-measured
clinical data (Kieburtz),39-41 sensor-generated data (Dorsey)42-44 and biological, genomic, and molecular data
(Holden-Wiltse).18,45-48 Our practical expertise in novel data acquisition and analysis of myriad data types will
complement existing strong expertise within the CTSI Informatics Core in clinical and public health data
management, and create an innovative, unique institutional mechanism for the development of novel platforms
and tools to embed these data types within clinical and translational research. The data cluster will both propel
collaboration, policy, and tool innovation while facilitating expertise to federated data resources throughout the
institution. Table B2.
Table B3. Analytics Cluster
For the Analytics Cluster, we will provide technical assistance and
Leadership (see biosketches)
expertise for analysis of biomedical informatics and bioinformatics data,
Dongmei Li, PhD (CTSI), Coordinator
providing assistance to researchers directly or by connecting them to the
Helene McMurray, PhD (Miner)
external UR community with the required analytic skills. This analytic
Robert Strawderman, ScD (BCB)
Ekaterina Noyes, PhD, MPH (SHORE)
capacity will be particularly relevant for researchers using novel or unusual
Martin Zand, MD, PhD (CTSI/RCHI)
data capture and EHR sources facilitated by the Data Cluster and the EHR
Cluster. We will prioritize bioinformatics analysis of complex computational biological data (McMurray),49-52
high dimensional data analytics (Strawderman),53-56 evaluating the cost and quality of health care and
outcomes analysis (Noyes),57-60 graph theory/ network analysis (Zand),18,61,62 and public health and informatics
(Li).63-66 Of note, we will support the UR-CTSI Translational Network Science module submitted with this
application. Collectively the set of resources assembled in the Analytics Cluster will cover a wide range of
analytic skills, software expertise, and approaches addressing many current and emerging research questions
that engage the informatics enterprise. Further, the UR high-performance computing facility (CIRC) will provide
the platform and mechanisms for analytic work of this cluster. Table B3.
Table B4. Population Health
For the Population Health Informatics Cluster, we will provide informatics
Informatics Cluster Leadership
design and systems expertise to communities and community-engaged
(see biosketches)
researchers and other researchers interest in population health. This expertise
Kathleen Holt, PhD (CTSI),
Coordinator
will include designing systems, assessing needs, and evaluating community
Margaret Demment, PhD (CTSI)
programs addressing informatics and information (Holt),67-70 mixed methods
Ann Dozier, PhD (PHS)
research and qualitative analysis of unstructured data (Demment),71-73 clinical
Nancy Bennett, MD (CCH)
Dongmei Li, PhD (CTSI)
research recruitment and program evaluation (Dozier),74-77 community
engagement, community research study design and implementation (Bennett).78-82 Further, D. Li (Analytics
Cluster) will maintain investigator access to a wide range of public health data sets from the National Center for
Health Statistics and elsewhere, which enhance the resources of this cluster. This cluster is closely affiliated
with the CTSI-supported Center for Community Health (N. Bennett, CCH Director; K. Holt, CCH Informaticist)
and the department of Public Health Sciences (Dozier and Li), ensuring integration with the applied work and
related education in both. Table B4.

B.2.2. Approach, Aim 2: To leverage and expand sustainable informatics infrastructure at the UR that
supports translational researchers, enhances data security, and improves data sharing and access.
Aim 2 involves three mechanisms to facilitate technical informatics infrastructure: 1) create a focal point for
research-related informatics infrastructure and systems through the Technical Infrastructure Cluster that
leverages resources and capacities across the institution, 2) support the development of a Research Data
Warehouse (RDW) and Data Virtualization (DV) system to streamline access to and security of data for
research, and 3) support a robust EHR-based infrastructure accessible to researchers.
The Technical Infrastructure Cluster, together with the other components for Aim 2, will enhance security of
and access to research data and databases by facilitating involvement of a range of leaders from throughout
the Institution along with significant leveraging of technical resources that assure access to and appropriate
use and understanding of the technical and computing infrastructure to support informatics. Coordinated by
CTSI Senior Research Informaticist J. Chang, the Technical Infrastructure Cluster leverages the resources of
the Medical Center’s Academic Information Technology (AIT) capacity to address the specific technical
requirements of researchers engaged with the Informatics Core along with central involvement of S. Wormsley,

Senior Associate of Research Informatics and Director, Research and Academic Information Technology for
the School of Medicine and Dentistry. Additionally, the involvement of D. Krusch (who heads Medical
Informatics and enterprise-wide installation of EPIC) who is responsible for technical requirements of the EHR
system-wide, and B. Mort who heads the Institution’s Center for Integrated Research Computing, the high
Table B5. Technical Infrastructure
performance computing facility, will enable researchers to access computer
Cluster (see biosketches)
resources that facilitate access to clinical data and big data analysis.
Jack Chang (CTSI), Coordinator
Further, the CTSI technical team of A. Tatro (who facilitates researcher
Steven Wormsley, PhD
access to EHR and directs the University’s i2b2 installation), C. Irvine (who
David Krusch, MD
directs the University’s REDCap installation), and P. Ng, a senior research
Brendan Mort, PhD
programmer analyst embedded within the eRecord system, will provide
Adam Tatro, MS RN
Carrie Irvine, MS
additional assurances that researchers can access the informatics resources
Philip Ng
of the Core easily to facilitate their research. Table B5.
Research Data Warehouse and Data Virtualization: While the URMC possesses a rich variety of data from
diverse clinical and research systems, these data are not necessarily integrated nor standardized, which
imposes unnecessary data handling burdens on investigators and introduces security risk as physical data
moves from device to device. Our major goal over the next 5 years will be to enhance data management
capabilities, prioritizing access and security. We will support this goal (Figure B3) by contributing to the
development of a Research Data Warehouse (RDW; S. Wormsley, Lead) and Data Virtualization (DV; J.
Chang, Lead). URMC Figure B3: UR Proposed Research Data Warehouse and Data Virtualization System
has developed a
Clinical Data
Warehouse (CDW)
with information
derived from clinical
systems that include
inpatient and
outpatient EHR
systems as well as
laboratory, radiology,
and financial
information systems.
Over the next 5 years,
the CDW will be
expanded and
integrated into an
RDW with other data
sets located at the
University and with its
partners. In addition,
to allow integration of
URMC databases, we
propose implementing data virtualization that provides “just-in-time” inventory of data, available as needed by
submitting standardized and reusable extraction and integration programs. The RDW will be a solid foundation
for data analysis and reporting, delivering intelligent insight into data with enhanced data quality, consistency
and historical intelligence. DV will improve access and security by combining disparate data sources into a
"virtual" data layer, thereby providing unified access, integrated and agile data services, unified data
governance and security to consuming applications in real-time (right-time), with significantly reduced cost.
Shown in Figure B3, for the purpose of mining data and acquiring information and knowledge about the patient
population, the RDW aggregates data from clinical systems and selected research systems, carries out
research-driven and meaningful data transformation, extraction, integration, annotation, quality improvement,
and unstructured data pre-processing using advanced Natural Language Processing and Machine Learning
technologies. Translational research, however, demands data services (e.g. access, integration, security, etc.)
far beyond what the traditional data warehouse solution can provide alone with ever-increasing quantity,
diversity, complexity, and distribution of research data and data sources. Data Virtualization represents an
innovative, contemporary approach for provision of real-time data access and integration to deal with the
complexity, heterogeneity and volume of research data, while providing far greater enhanced security. The
hybrid architecture for the RDW and DV will result in scalable infrastructure that fulfills the research demands
for data.

Electronic Health Record Central Record Resource: The central resource driving patient-based research
and the UR population health approach is the EHR system,
Table B6: Electronic Health Record
(EHR) Cluster Leadership (see
depicted in Figure B4. While one of many data systems of interest
biosketches)
to researchers, it is the most widespread, complex, and central to
Adam Tatro, MS, RN (CTSI), Coordinator
URMC and is the focal point of many CTSI Informatics resources.
David Krusch, MD (ISD)
David Mitten, MD (OITCA)
Much of the recent experience with EHR informatics has been
Laurent Glance, MD (Anesth)
developmental and experimental in that it is a new resource that did
Ted Kremer, MPH (RHIO)
not exist at the time of the last CTSI renewal and the CTSI has
been part of the national movement to make EHR more accessible through development of tools and methods.
In the next cycle, we will continue our EHR goals to: 1) simplify access to EHR content; 2) develop and
implement tools for research (e.g. to create analytic databases); 3) promote use of the EHR platform for
conducting clinical and practice-based research; 4) use the EHR to alert patients and clinicians to research
opportunities; 5) enhance inclusion of patient-reported outcomes within the EHR system; and 6) facilitate
CTSA-wide EHR-based quality
Figure B4: UR Medical Center EHR-Population Health Infrastructure
collaboratives. These priorities will be
facilitated through coordination of the
EHR Cluster, engaging relevant
resources and expertise from
throughout the institution.
Through the EHR Cluster, we will
facilitate researcher access to and use
of EHR data along with the abovementioned goals, The EHR Cluster
evolved from prior informatics
partnerships at UR that contributed
toward the enterprise-wide
implementation of i2b2, REDCap, an
i2b2 to REDCap tool, and development
of a cryptographic hash function tool, all
of which facilitates data democratization
and improves researcher access to
clinical data. We will ensure maximal
researcher use and access to timely
EHR data, facilitated by the EHR’s
technical home (ISD) and the Chief
URMFG: UR Medical Faculty Group; DSRIP/FLPPS: Medicaid reform partners; VNS: Visiting Nurse
Medical Information Officer (Krusch)
Service; RHIO: regional health information organization; AHP: URMC accountable care organization
and the CTSI technical team managing
i2b2 (Tatro). The EHR core will also facilitate patient-generated outcomes measurement through the PROMIS
(Patient Reported Outcomes Measurement Information System) methodology. Further, we will liaise with
researchers within and outside of UR to facilitate EHR-centered quality initiatives, such as the National
Surgical Quality Improvement Program and the Maternal Quality Improvement Program (Glance).
Importantly, we will continue our integral, innovative collaboration with the regional health information
exchange for the Rochester region (RHIO). As a repository of vast clinical, laboratory, and imaging data from
throughout the entire Rochester region, the RHIO presents an opportunity for collaboration involving
population-based EHR-informed research. Table B6.
B.2.3 Approach, Aim 3: To establish, promote, and provide access to educational programs in
informatics and biomedical data science with partner stakeholders (degree and certificate programs,
non-traditional opportunities) for students, staff, trainees, and faculty.
For Aim 3, we will focus on coordinating access to training opportunities in use of informatics tools such as
methods and techniques for informatics data management, bioinformatics analysis, and data science. These
offerings will be available to staff, faculty, and students (including KL2 scholars and TL1 trainees) and will
include: training to access informatics resources such as continuing education offerings for i2b2 and REDCap.
Skills Building Training for Informatics will include offerings from Miner Library’s Bioinformatics Consulting and
Education Service (BCES) on many bioinformatics topics. Additionally, the Center for Integrated Research
Computing (CIRC) offers programming/ analytic language training. The CTSI Informatics Core is home to the
Graduate Certificate of Advanced Study in Biomedical Data Science (CAS-BDS), which offers a range of
courses offered across the institution such as Data Structures and Data Mining (offered through Computer
Science), Biomedical Informatics and Team Science (offered through Public Health Sciences), and Applied
Statistics in Biomedical Science (Biostatistics and Computational Biology).

For Aim 3, we will also support establishment of an Informatics Education portal online, providing public access
to informatics-related training materials that can be used as self-study, or can be integrated into training
programs of other CTSA, Research Centers in Minority Institutions, or other infrastructure initiatives. Selected
courses from continuing education, certificate, and degree options will be converted to provide public access
through the UR Informatics Education portal, and also as massively open online courses (MOOCs). In addition,
areas of unique capability at UR-CTSI (e.g., social media analysis, network analysis, data virtualization, data
diplomacy, statistics supporting bioinformatics) will be promoted as
Table B7. Governance Cluster
Timothy Dye, PhD (CTSI, coordinator)
specialized offerings available to the community of researchers
Karl Kieburtz, MD MPH (CTSI)
worldwide.
Nancy Bennett, MD (CTSI/CCH)

Martin Zand, MD, PhD (CTSI/RCHI)
Informatics Core Governance: The Informatics Team (including
Stephen Dewhurst, PhD (SMD)
cluster coordinators) is co-located and will meet bi-weekly to review
Steven Wormsley, PhD (SMD)
progress and needs. The CTSI Informatics Core governance cluster
David Krusch, PhD (ISD)
(Table B7) aims to: 1) assure communication and cooperation among
Henry Kautz, PhD (IDS)
the major stakeholders in informatics at UR; 2) harmonize with the
overall goals and aims of the CTSI; and 3) connect with the wider CTSA and clinical research community
across the US. Timothy Dye (Professor of Obstetrics and Gynecology, Pediatrics, Public Health Sciences, and
Medical Informatics) currently serves as the CTSI Director of Biomedical Informatics and will continue to do so
for the next CTSI cycle. He is funded by NIH, CDC and foundations, with extensive leadership and research
experience in informatics, currently serving on the CTSA Informatics Domain Task Force and Co-Leading the
Informatics DTF Working Group on Sustainable Research Informatics Infrastructure. He also designed and
directs the Certificate of Advanced Study in Biomedical Data Science, and serves on numerous advisory
boards and steering committees related to informatics at UR. The leadership structure, linked with informatics
representation on the CTSI External Advisory Board, assures collaboration among the major informaticsrelated resources and entities involved in the CTSI Informatics Core, and provides mechanisms for connection
to the CTSA Consortium through the PIs and External Advisory Committee. A CTSI-coordinated Annual
Informatics Planning Retreat with the wider university community will review progress, needs, and
developments, and harmonize informatics workplans.
Table B8. Informatics Core Approaches, Outcomes and Metrics
Approach
Outcomes
Metrics
SA1: To coordinate researcher-friendly and accessible resources to support informatics-engaged research toward science informing
precision medicine, population health, and biomedical data science.
Aggregate existing institutional informatics
Easier, faster access to collaborative expertise Impact of published research using clusters
expertise into Core Clusters (Data, Analysis, and resources through a single point of contact
and Population Health Informatics)
for each cluster
SA2: To leverage and expand the sustainable informatics infrastructure at the University of Rochester that supports translational
researchers, enhances data security, and improves data sharing and access.
Establish supporting technical clusters
Enhanced integration and interoperability of
Utilization of institutional data resources for research
(Technical Infrastructure, EHR Data)
institutional data resources
Implement a federated Research Data
- Centralized key data resources
Impact of published research utilizing Research Data
Warehouse
- Improved security and researcher access
Warehouse
Implement a Virtual Data Warehouse
- Efficient and secure researcher access to
Impact of published research utilizing Virtual Data
disparate data sources as needed
Warehouse
- Minimal impact on operational resources
SA3: To establish and provide access to educational programs in informatics and biomedical data science in collaboration with other partner
stakeholders (degree and certificate programs, non-traditional opportunities) for students, staff, trainees, and faculty.
Establish Informatics Education Cluster
Enhanced and integrated educational options in Percentage of generally accepted informatics
informatics and related fields
competencies covered in UR educational programs
Establish new and maintain existing
Trainees (faculty and staff) skilled in accessing Impact of research published by trainees (i.e., where
educational programs (skills training,
and managing research data, and in applying
they are author or co-author) utilizing informatics
certificate programs, degree programs)
established and novel informatics methods to
methods
advance translational research

Table B9. Informatics Core Timeline
Event/Activity/Milestone
Organize six resource clusters
Research Data Warehouse
Data Virtualization
Integrate PROMIS into EHR for research
MS in Biomedical Data Science
Online Informatics Education Portal

Year 1

Year 2

Year 3

Year 4

Year 5

X
X

X
X

X
X

X
X
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CORE C. COMMUNITY AND COLLABORATION – SPECIFIC AIMS
The UR-CTSI views community engagement and collaboration/team science as the means to improve the
effectiveness and efficiency of research to significantly improve health. Our community and increasingly, our
region, is a laboratory where we can demonstrate how research directly and indirectly impacts the health of the
population through better, more rapid translation of science to clinical and community solutions. To do this, we
engage communities and stakeholders early and throughout the research process to identify: the most
important research needs for our community, culturally tailored research designs, meaningful outcomes, and
the best implementation practices. These groups may include patients, clinicians, members of
underrepresented minorities, disease advocacy groups, special populations, community based organizations,
and the business community. Although these stakeholders may have widely divergent interests, the principles
of engagement are the same. For scientific research to be embraced by the public, we must demonstrate its
value - its impact - on the health status of the nation. We measure our success by our capacity to respond to
local health priorities and to link research to population health improvement. The URMC commitment to
community health, the similarity of our region to most of the US (urban, suburban and rural populations), and
the community’s collaborative nature provide fertile ground for this ambitious goal.
Translational science requires expertise from a variety of disciplines and communities, because of the
complexity of human science and because of the necessity of reaching across the continuum from “molecules
to populations.” Scientists and stakeholders must identify their common interests, learn to work together,
develop infrastructure for their work, and appreciate multiple perspectives. The synergy that grows from
bringing multiple disciplines together results in new insights and methods that, in turn, more rapidly and
efficiently advance research and health improvement. We will strengthen the skills of our workforce – both
trainees and current investigators – to better understand and implement these concepts and practices through
a variety of training opportunities – both didactic and experiential. Personnel from this Core will actively
collaborate with all UR-CTSI education initiatives (Workforce Development, TL1 and KL2) to ensure integration
of community engagement and team science constructs.
Our expertise in community engagement and collaboration will ready our hub to contribute to and lead national
research networks, expediting and supporting multi-institutional research. We disseminate our best practices
throughout the CTSA Consortium and similarly, learn from other hubs. Knowledge and implementation of best
practices in team science and strong and deep engagement with communities, special populations, patients,
and stakeholders will yield high quality, more readily applicable research to improve the health of the public.
Collaboration among investigators and with community stakeholders will be integrated across all UR-CTSIsupported initiatives and will ensure the development of future productive and efficient transdisciplinary teams.
Over the next grant period we will accomplish the following:
Aim 1: Community Engagement: To deepen and broaden community and stakeholder engagement
across the research spectrum.
a. Engage community stakeholders (including disease advocacy groups, local business, special
populations, community based organizations, business) more deeply in specific research projects to
advance the science of community engaged research.
b. Increase capacity to conduct community-based participatory research and community-engaged
research across the full spectrum of translational research.
c. Build on existing educational opportunities for researchers/staff, health professions students, and
increase opportunities for community members to learn about research.
d. Lead CTSA Consortium activities to measure the value of community engagement and collaboration.
e. Document the relationship between UR-CTSI activities and community health improvement.
Aim 2: Collaboration and Multi-disciplinary Team Science: To enhance the research environment that
supports transdisciplinary science by training a research workforce that can easily adopt the best
practices of team science, and ensure an institutional environment that supports team science.
a. Further institutional culture change
b. Increase Opportunities for Experiential Learning/Guided Practice in Multidisciplinary Team Science
c. Accelerate research collaborations in Upstate New York Translational Research Network (UNYTE)
d. Strategically expand the number of GR-PBRN member practices and create formal mechanisms to
increase research deriving from clinician interests.

CORE C. COMMUNITY AND COLLABORATION – RESEARCH STRATEGY
C.1 Aim 1: Community Engagement: To deepen and broaden community and stakeholder engagement
across the research spectrum.
Community engagement (CE) is an historic strength of the URMC and is a critical tool for the improvement of
translational research and population health. The UR-CTSI aims to improve population health and therefore
requires the engagement of many communities including underrepresented minorities, communities across the
lifespan, special populations, patients, and stakeholders. We support research that addresses the critical
health challenges identified by our community and facing the nation. Our proposal demonstrates how
communities can become an integral part of all research, informing study design, recruitment and retention,
dissemination and implementation, and thus increasing the value and efficiency of research to improve
population health. We have fully embraced CE by integrating the Community Advisory Council (CAC) into the
leadership and fabric of the UR-CTSI, thus bringing the community perspective to all parts of our institute.
Although this description focuses specifically on the activities of the Community and Collaboration Core, the
influence of our community and critical stakeholders is apparent throughout the Institute.
C.1.1 BACKGROUND AND ACCOMPLISHMENTS
As outlined in Principles of Community Engagement, Second Edition1, we define CE as the process of working
collaboratively in a bi-directional manner with communities and stakeholders in the research endeavor. Our
CTSI has benefitted from deep URMC commitment to improving the health of the Rochester region, dating
back to 2004 when community health was added to patient care, research and education as a critical mission
area. Examples of the impact of research on community health in Rochester include: higher immunization
rates, lower childhood lead poisoning rates, and lower breast cancer death rates among African American
women compared to national data. Since 2006, our CE function has had the following aims: 1) To Increase
community engagement in the design and conduct of research; 2) To increase provider participation in
research; 3) To improve the CE capacity of investigators and students; and 4) To increase diversity in research
subject recruitment and retention. Significant progress has been made through the development of strong
infrastructure and programs as described below.
One critical asset is the Center for Community Health (CCH), which serves as the UR infrastructure for CE and
community health improvement.2 The CCH is a model of CE and team science, combining service and
research, with the mission, “To join forces with the community to promote health equity, improve health through
research, education and services, and to establish local and national models for prevention and community
engagement.” The CCH was founded in 2006 by Dr. Nancy Bennett, CTSI co-PI and Community and
Collaboration Core Director; it is located off-campus in the heart of the Rochester community, and employs six
multidisciplinary faculty members and 69 staff. The Center receives $1M in institutional support and
approximately $5-6M in extramural funding each year, supports community-academic partnerships, and
provides consultation and support to faculty, staff, and students throughout the URMC to establish communitybased initiatives and research. The CCH coordinates and convenes the Community Advisory Council and the
Population Health Interest Group, both advisory to the UR-CTSI. The philosophy of the CCH, joining research
and community service, has resulted in increased CE across departments and schools leading to research
addressing community priorities, such as obesity, diabetes and mental health, and increased attention to the
translation of basic science to community health improvement. The URMC Community Advisory Council
(CAC), created in 2006, provides guidance across all institutional mission areas including research. (See Letter
of Support, Norwood and Benjamin) The CAC, comprised of 22 community leaders from multiple sectors (e.g.,
health and human service agencies, government, business, community-based organizations, the faith
community, media, and community coalitions) establishes priorities, provides consultation to investigators in all
phases of research, partners on specific research projects, and participates in the dissemination of findings.
The CAC works with the CCH to identify and analyze community health data, a critical part of the prioritization
process. Two members of the CAC are members of the Strategic Leadership Group, and UR-CTSI leaders
attend CAC quarterly meetings. UR-CTSI and CCH staff members participate in multiple other community
coalitions such as the African American and Latino Health Coalitions. Outcomes of this close collaboration
have included improved attitudes (surveyed periodically, Recruitment Unit, Network Capacity) towards clinical
research (e.g., value to society, value to community, future of clinical research) among all respondents (to
>90%), especially African Americans. Likelihood of participation in research (by self or family member
encouragement) also increased to nearly 80%, with a reduction in the disparities between minority and nonminority respondents. In addition, data regarding inclusion of underrepresented groups showed an increase in
African Americans (from 10 to 18% - greater than their percentage of the population) enrolled in all studies
closed in 2014, compared to 2010. A similar increase did not occur among Latinos, but their distribution (712%) is similar to their proportional of the regional population.

The Population Health Interest Group (PHIG), established in 2006, is comprised of faculty and staff interested
in CE, population health and prevention research. The mission of this group is to improve research and
education programs across the institution. The PHIG enhances CE across the research spectrum and fosters
team science. The PHIG established and oversees the biweekly Public Health Grand Rounds series,
developed an annual award (the Dr. David Satcher Award) for CE research, developed a mini-grant program to
support community-academic partnerships, advocated for promotion and tenure policies that recognize CE and
team science, coordinated CE research across departments, and developed and published a framework for the
evaluation of institution CE activities.3
The Greater Rochester Practice-Based Research Network (GR-PBRN),4 brings the perspective of clinicians
into the research endeavor, facilitates practice based research, and is fully described in the Collaboration
section below. Since the inception of the CTSI ten years ago, CE experts (including the Director of Community
Health Partnerships, the GR-PBRN Coordinator, the CAC, and the Community Clinician Steering Committee)
have provided consultations on more than 200 research projects.
The CAC and other community-URMC collaborative groups enhance CE across the research spectrum as
recommended by the 2013 CTSA Institute of Medicine Report. One example is the UR-CTSI-funded Incubator
Project entitled, “Mechanisms of Obesity and Type 2 Diabetes-induced Musculoskeletal Comorbidities.” This
study addresses a community-identified research priority, and was inspired by discussion at a community-CTSI
Healthy Weight Research Roundtable. This Roundtable brought together 60 investigators (from multiple basic
science and clinical departments) and community representatives, and contributed to the development of an
ongoing transdisciplinary Healthy Weight Research team.
Although communication strategies for research recruitment and retention are specifically addressed in other
sections of this proposal (e.g., OPENDOOR, Network Capacity Core), several were originally developed by our
CE group with contributions of the community and clinicians to developing effective, culturally appropriate
strategies for recruiting and retaining research participants. In conjunction with the Recruitment Unit, CE
consultations include advising on culturally competent, population-specific recruitment and retention strategies.
Further, we have successfully integrated CE training throughout the URMC with many educational
opportunities for students, faculty/staff, and community members in population health, the social determinants
of health, cultural competency and community-engaged and participatory research. (Table C1)
Table C1. CE Education Opportunities supported or sponsored by CTSI
Course
Learners / Students
th
Community Health Improvement Course
4 Year Medical Students
st
Mastering Medical Information – Problem Based Population Health Required for all 1 Year Medical Students
st
Addressing Disparities in Health Care (full day seminar)
Required, all 1 Y. Medical / Accelerated Nursing Students
st
Medical Humanities Course “Health Beyond Health Care”
1 year Medical Students and other interested students
Community Engaged Research On-line Modules
Faculty, staff and students as requested
Infection and Immunity: From Molecules to Populations
PhD students
Community Engagement Seminars (half day)
Medical, Nursing, Dental, Public Health students
CTSI Seminar Series – Population Health
Medical, Nursing, Dental, PH faculty/students
Public Health Grand Rounds
Public Health Science faculty/students
2 Annual Endowed Lectures
Faculty/students/public
GotHealth – Community Education Series
General public

Over the past five years, we have collaborated with other CTSA hubs on CE activities. The URMC was one of
five collaborating CTSAs on two Washington University Sentinel Network5 projects. We led a multi-CTSA
project known as the Institutional CE Self-Assessment Project (ICESA). The ICESA project, which includes 8
CTSA hubs, tested a 2-phase process3,6 for assessing CE in academic centers. Currently collaborating on a
manuscript and strategies for dissemination, we recently agreed to partner on a Medical College of Wisconsinled XO2 pre-application related to social network analysis applied to CE.
C.1.2. INNOVATION AND APPROACH
With the goal of health improvement for the population of our entire region and building on existing structures
and programs, we seek to broaden and deepen our collaborations and integrate our knowledge of team
science and collaboration into our partnerships. While previously, much of our focus has been on
underrepresented groups such as our African American and Latino inner city, populations, we will now broaden
our focus to other special populations, collaborating with the Hub Research Capacity Core to integrate special
populations including patient groups, disability groups, all age groups, and rural populations. We will also
develop specific programs to ensure that the engagements are deeper and result in novel community and
stakeholder engaged research across the translational research spectrum. We will revise our current
consultations, making them more formal and structured; further, we will develop an education program for

teams of investigators and community/stakeholder partners, incentivized by pilot grants. We will also deepen
our dialogue with our community by including additional methodologic information in our existing education
series, and we will work with the CTSA network to apply metrics to assess the value of CE. Finally, we will
continue to study the impact of research on community health improvement.
C.1.2.1 Sub-Aim 1.a: Engage community stakeholders (including disease advocacy groups, local
business, special populations, community based organizations, business) more deeply in specific
research projects to advance the science of community engaged research. 1) We will adapt MeharryVanderbilt’s Community Engagement Studio7 model to expand and formalize our existing consultation
processes, and deepen and broaden community stakeholder involvement. The CE Studio is a structured
program that facilitates project-specific input from community and patient stakeholders to enhance research
design, implementation, and dissemination. Based on this model, CE Consultation will be integrated into the
Research Methods Forum (see Research Methods Core) to increase, broaden (to additional partners) and
intensify our existing research consultation activities. (See Letter of Support, Bernard) 2) We will replicate our
successful topic-specific, community-URMC Healthy Weight Research Roundtable model to address other
community-identified research priorities and other stakeholder groups. Through these two activities, we hope to
increase the number, and improve the quality, of community engaged research studies that address
community priorities.
C.1.2.2 Sub-Aim 1.b: Increase capacity to conduct community-based participatory research and
community-engaged research across the full spectrum of translational research. Develop a CE Training
and Pilot Awards Program, adapted from the Columbia University model that provides training to investigators,
research staff and community members in teams who then compete for pilot research funding. (See Letter of
Support, Ginsberg) The training will be co-led by research (Amina Alio, PhD) and community faculty (TBN)
with a focus on CE and team science. It will be evaluated by its success in generating multidisciplinary,
community and stakeholder engaged research teams with competitive pilot applications, and through
participant satisfaction.
C.1.2.3 Sub-Aim 1.c: Build on existing educational opportunities for researchers/staff, health
professions students, and increase opportunities for community members to learn about research.
Educational opportunities that are currently offered (Table C1) will be continued. GotHealth will be expanded to
additional community sites with a strengthened focus on the impact and conduct of research (in collaboration
with the Network Capacity Core). Special attention will be given to dissemination of research results (in
concert with the Hub Research Capacity Core). This activity will be measured by participant numbers and
satisfaction.
C.1.2.4 Sub-Aim 1.d: Lead CTSA network activities to measure the value of community engagement. Dr.
Bennett is a member of the Lead Team of the Collaboration and Engagement Domain Task Force and the
Lead Team liaison to the Measures for Assessing and Improving Collaborations Work Group. Ms. Newton,
UR-CTSI CE Lead, coordinated the ICESA project described above. We will continue to build upon and
expand this work, and participate in efforts to standardize measures including the CTSA Program Common
Metrics.
C.1.2.5 Sub-Aim 1.e: Document relationship between CTSI activities and community health
improvement. We will actively measure the health of the local population and correlate changes with research
impacts. The long term outcome of our work is community health improvement. We will use our previously
published model to track the impact of research.3 We will work closely with our public health colleagues and
the Informatics Core to identify and analyze community health data. These data are used by the CAC to
establish research priorities. Dr. Holt will focus on the collection and analysis of population data and
coordinate with the Informatics Core.
C.2 Aim 2: Collaboration and Multi-Disciplinary Team Science: To enhance the research environment
that supports transdisciplinary science by training a research workforce that can easily adopt the best
practices of team science, and ensure an institutional environment that supports team science.
C.2.1 BACKGROUND AND ACCOMPLISHMENTS
Over the past two decades, interest and investments in large-scale multidisciplinary team science (MTS)
programs in Rochester and the US have grown dramatically. This is evidenced by the steep growth in the
number of cross-disciplinary publications, journals and RFPs released by public agencies and private
foundations, as well as overall research collaborations. At the UR-CTSI, we believe that the MTS approach is
an essential tool supporting the Research Methods and Network Capacity Cores to promote innovation and
improve efficiency of research collaborations and training. Effective MTS leadership and engaged followership

are also core competencies of the CTSI workforce training and career development programs, and the
Biostatistics, Epidemiology and Research Design (BERD) team in the Research Methods Forum.
The mission of the Collaboration and MTS Group is to foster an environment that promotes and accelerates
scientific innovation by creating productive transdisciplinary alliances thus equipping investigators at all levels
of expertise with skills and resources to effectively communicate with partners outside of their own area of
expertise; this includes academic, government, community, and industry partners. In the past 10 years, URCTSI efforts gave rise to a wide spectrum of pioneering initiatives, programs and interventions that reach
across all UR-CTSI Components. Some examples are outlined below.
1. In 2012, the CTSI helped launch the Surgical Health Outcomes & Research Enterprise (SHORE) built on
the synergy among healthcare quality improvement, healthcare innovation, and medical education.8-12
2. Our MTS experts were instrumental in development of the Healthy Weight Research Initiative and
Roundtable, which brought together 60 investigators from multiple departments and community
stakeholders to discuss transdisciplinary projects addressing healthy weight and obesity.
3. The MTS Group works closely with other community and educational initiatives to design faculty
mentorship training. The Population Health Interest Group successfully advocated for revision of the faculty
tenure and promotion guidelines to recognize and reward CE and team-based productivity. (See Letter of
Support, Lyness) AAMC highlighted this accomplishment as a model innovation.
4. UNYTE was created to assist faculty and trainees from 18 New York State biomedical research institutions
to enhance the quality and quantity of translational research in the Upstate New York region, and improve
access to expertise, technologies, services, and curricula shared among institutions, fostering collaborative
research, reducing resource duplication, and enhancing bidirectional transfer of information between basic
and clinical investigators. We have awarded UR-CTSI Pilot Awards to five UNYTE multi-institutional,
collaborative teams, which have resulted in twelve publications13-24and two additional awards from
foundations. UNYTE hosts regional Scientific Sessions, attracting MTS researchers, on specific topics
(e.g., Neurology, Informatics, and Population Health).
5. The Greater Rochester Practice-Based Research Network (GR-PBRN)4, established in 2007, includes 85
member practices from primary care specialties (family medicine, pediatrics, internal medicine, geriatrics,
medicine, and pediatrics), and all local health systems (URMC, Rochester Regional Health System, and
federally-qualified health clinics). GR-PBRN member clinicians provide medical care to approximately 45%
of adults and more than 80% of children in Monroe County. Sixty-two of our 85 member practices have
partnered on research projects (n=176, Table C2). The GR-PBRN is overseen by a 13-member
Community Clinician Steering Committee (CCSC), who consults with investigators on protocol efficiency,
clinical integration, patient recruitment and retention, study design, and other issues. Our goal is to
increase the percentage of consultations that occur early, prior to funding applications. (Figure C1)
Table C2. GR-PBRN Consultations by Research
Development Stage
Years
Pre-funding Post-funding
1-5 (N=87)
43.7%
56.3%
6- to date (N=89)
64%
35.9%

Figure C1. GR-PBRN Process

C2.2 INNOVATION AND APPROACH
Our novel approach to fostering institutional collaborations and MTS is based on identifying and training a
cadre of internal MTS practitioners and leaders within each department and research center who will then
serve as members of teams, rather than relying on infrequent consultations with external MTS experts. We will
mentor and train these MTS facilitators who are familiar with the unique research culture of each team and
have established strong connections within their department and centers. Furthermore, our proposed
approach to facilitate institutional culture supportive of MTS will incorporate the best evidence from behavioral
modification theory, behavioral economics and complex adaptive system theory to encourage new desirable
behaviors – transdisciplinary collaboration and MTS.25-30
The specific aims, goals and approaches for the next funding period have been formulated to address systemwide barriers to MTS that were identified by ongoing UR-CTSI evaluations as well as systematic problems
reported by other CTSA hubs: common misunderstanding of MTS goals among faculty and academic

leadership; substantial discomfort on the part of individual investigators and cultural resistance to multidisciplinary team-based initiatives; financial and organizational disincentives for formation of cross-disciplinary
collaborations; and shortages of individuals with specific training and expertise necessary for mentorship of
efficient multidisciplinary teams.31-33
C.2.2.1 Sub-Aim 2.a: Further institutional culture change. To lead institutional culture change to support
MTS across all research programs and workforce development initiatives, the MTS expert team will meet with
each Department Chair, Center Director and research team PI, to assess their needs and potential to benefit
from the MTS approach. For programs where MTS is a good fit, the Chair/PI will nominate a MTS practitioner
who can choose from a wide variety of MTS training opportunities (C.2.2.2) from the beginner level
(practitioner) to teacher to expert. As the number of MTS practitioners grows and their expertise expands, we
will aim for each Department and Center to identify a departmental MTS trainer. These MTS trainers will be
mentored by the MTS Expert Team while serving as the key MTS point of expertise within their organizations.
MTS leadership will meet with the key institutional financial and academic officers to discuss evidence-based
approaches to ignite academic productivity and MTS by using financial incentives (e.g., equitable ways for
collaborators from different departments to share indirect recovery benefits), peer recognition (e.g., consistent
use of tenure and promotion guidelines to recognize MTS) and other incentives. We will create an online
registry of MTS activities and available positions/expertise sought (“MTS Hub”) to disseminate best MTS
strategies and opportunities.
C.2.2.2 Sub-Aim 2.b: Increase opportunities for experiential learning and guided practice in MTS (see
BERD Research Methods Forum). We will provide on-line modules, mentoring, small group discussions,
experiential and didactic, hands-on, guided training in team science practices for all levels of investigators,
students and staff. We will participate in introductory team meetings with the Research Engagement
Specialist (Administration Core) to ensure that composition of each multi-disciplinary research team reflects
goals and project needs, and identify MTS practitioners, trainers and experts.
C.2.2.3 Sub-Aim 2.c: Accelerate research collaborations across UNYTE institutions, including
collaborations with UNYTE member and recent CTSA awardee, the University of Buffalo. Our MTS Team will
expand on the success of earlier Scientific Sessions, which have attracted more than 80 participants each, by
holding two yearly Scientific Sessions, bringing together multidisciplinary UNYTE researchers focused on
specific topics. Through programmatic follow up, we will identify and support new collaborations.
C.2.2.4 Sub-Aim 2.d: Strategically expand the number of GR-PBRN member practices and create formal
mechanisms to increase research deriving from clinician interests. Expand the GR-PBRN focusing on
three priorities: geriatric practices, practices in the newly-merged Rochester Regional Health System, and rural
practices in the surrounding region. We will increase the number of projects addressing the research questions
identified by primary care clinicians. Specific activities will be incorporated into the regular meetings of the
Community Clinician Steering Committee (CCSC) to elicit clinician research ideas and to link clinicians to
relevant researchers. Adam Tatro, MS, RN, the CTSI Clinical Research Informaticist, will attend CCSC
meetings when proposed research studies involve changes or utilization of the electronic medical record or
patient portal, thereby ensuring early engagement and coordination between the health care delivery system
and the translational research enterprise demonstrating the “learning healthcare system.” We will continue to
engage clinicians earlier (Figure C1) in the research process for protocol consultations to increase the
feasibility of research studies in primary care settings.
C.3 CORE LEADERSHIP AND KEY TEAM MEMBERS: We will integrate CE and MTS into a single Core led
by Dr. Nancy M. Bennett, MD, MS. The team will meet monthly to track progress towards outcomes and
review metrics. Function teams will meet biweekly and report to Core meetings.
Table C3. Community and Collaboration Core Personnel
Team Member
Role
Nancy M. Bennett, MD MS
Core Leader
Gail Newton
CE Function Leader
Katia Noyes, PhD MPH
Collab & MTS Function Leader
Eric Rubinstein, JD MPH
Executive Director
Gary Noronha, MD
UNYTE/PBRN Coordinator
Kevin Fiscella, MD MPH
PBRN Coordinator, Fam. Med.

Team Member
Carlos Swanger, MD
Stanley Schaffer, MD MS
Theresa Green, PhD MBA
Kathleen Holt, PhD
Amina Alio, PhD

Role
PBRN Coordinator, Int. Med.
PBRN Coordinator, Pediatrics
CE Education Coordinator
CE Senior Scientist
CE Faculty Instructor

Table C4. Community and Collaboration Core Approaches, Outcomes and Metrics
Approach
Outcomes
Metrics
SA1: To increase community and stakeholder engagement across the research spectrum
Develop Community Engagement
Community and stakeholders more deeply # of: Research projects on health priorities;
Consultation in Res. Methods Forum
engaged in research
CE Consultation Forums/Roundtables;
Replicate Roundtables
new collaborations / research teams
Develop and implement a CE Training Increase in institutional and community
# of: Training sessions offered;
and Pilot Awards Program
capacity to conduct CBPR and CER across academic / comm. participants/depts.;
the full spectrum of translational research
pilot projects developed / funded / completed;
ongoing research programs established.
Continue current educational programs Robust CE/pop health education program
Ongoing curricular assessment
Expand “GotHealth” educational series Increase in the community’s support for
# of learning opportunities / participants
and include research methods
research and participation in research
Satisfaction/effectiveness of GotHealth
Participate in efforts to measure value of Application of newly developed measures of Local and CTSA Common Metrics designed and
community engagement
CE to UR-CTSI efforts.
implemented
Correlate CTSI research activities to
Improvement in health through research
Community health metrics defined/tracked and
health improvement
activities
correlated to research supported by UR-CTSI
SA2: To enhance the research environment that supports transdisciplinary science, train a research workforce that can easily
adopt the best practices of team science, and ensure an institutional environment that supports team science.
Develop institutional indirect costReduce financial barriers to collaboration
# of research grants impacted by the new indirect
sharing policy favoring research teams
cost-sharing policy
Disseminate MTS promotion process
Reduce institutional barriers to MTS
# of MTS-focused scientists promoted/retained
Create virtual public forums for team
Increase awareness of team-based science # of: website page views;
scientists to identify and share best
across all research programs and workforce research teams included in registry;
team science strategies (“MTS hub”)
development initiatives
“new” teams formed based on the registry
Require IRB approval to meet with CTSI Ensure composition of each research team # of: seminar sessions held;
reflects team goals & project needs
Research Navigator
attendees/teams by discipline
Identify MTS practitioners, trainers &
MTS area specific expertise and connections Departments/research centers w/ MTS expertise
experts in each department/center;
within each research field
MTS information sessions for
MTS-supportive institutional culture
# of: MTS practitioners, trainers and experts;
administrative and clinical leadership
teams/departments/centers with MTS expertise
Develop and implement experiential
Increased Opportunities for Experiential
# of: investigators who receive training;
training activities for MTS practitioners, Learning in MTS – each
submitted &awarded MTS grants;
trainers and experts for all levels of
Department/Center/Unit has at least one
investigators publishing in new discipline;
investigators and staff
designated trained MTS practitioner
solo projects developing into multidisciplinary
Accelerate research collaborations
Increased number of multi-institutional,
# of scientific sessions / participants / institutions
across UNYTE institutions
transdisciplinary research teams
Feedback from satisfaction survey
Expand GR-PBRN and increase early Increased number of primary care research # of new members of GR-PBRN;
clinician input into research
collaborations between URMC / GR-PBRN research projects from clinician ideas
Table C5. Community and Collaboration Core Timeline
Event/Activity/Milestone
Year 1
Community Engagement Consultation
X
Forum (CECF) Implementation
CTSI-Community Roundtables
X
CE Training/Pilot Awards Program Implem
Expansion GotHealth – methods content
X
Measurement of CE value/health impact
MTS consultations – Center Dir/Chairs
X
Online MTS portal implementation
Plan, financial incentives for MTS
X
Plan, MTS promotion guidelines
X
Implement MTS info seminars & cert.
Every Dept/Ctr has MTS lead
X
UNYTE Scientific Sessions
X
GR-PBRN growth (10 practices/year)

Year 2
X

Year 3
X

X

X
X
X

Year 4
X
X

X
X

X

Year 5
X

X

X
X

X
X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
X
X

X
X

X
X

X
X
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CORE D. TRANSLATIONAL ENDEAVORS – SPECIFIC AIMS
The Translational Endeavors Core will oversee Workforce Training and the Pilot Translational and Clinical
Studies Programs. These functions are designed to develop workforce autonomy, and to develop individual
autonomy and begin the path to a sustainable research program.
Workforce Training Program: In concert with CTSA Network partners, we will develop, implement and
evaluate core competency-based clinical and translational workforce training for faculty, staff and community
members as well as non-degree trainees. Such training will strive to transcend degrees and work roles, and
focus on competencies across the translational spectrum. Training will include in person, remote synchronous
and a-synchronous, platforms for learning, with standardized assessments for achieving competency. Multiand trans-disciplinary training will utilize diverse instructors (and learners) from academia, industry, research
foundations and the community.
Pilot Translational and Clinical Studies Program (PTC): Since its inception, our CTSI has had a robust PTC,
which has continually expanded and evolved. The PTC uses multiple funding mechanisms to foster
collaborative translational research on topics from molecules to populations, and to catalyze translation of
discoveries to treatments. The primary goal of our PTC program is to provide seed funding for highly innovative
translational and clinical research that addresses translational research questions and provides insights
generalizable to other projects. During the next 5 years, we will oversee 15 currently independent URMC pilot
programs, assuring high quality review and monitoring outcomes. We will also continue to work within the
CTSA network to lead development of national standards and metrics for success of pilot programs.
Aim 1: To train the next generation of translational science workforce leaders in the collaborative,
technical, and regulatory skills necessary to accelerate the translation of high-impact research
discoveries to clinical applications that improve population health. Our specific actions will include:
a. Innovative workforce training and support across the transdisciplinary research and implementation
spectrum. We will expand our extensive educational activities with new multi-modal educational content.
New programs will focus on several key areas, including: mentoring for team science, career development
and workforce diversity. New courses in regulatory science dealing with the challenges of therapeutic
development and regulatory requirements in precision medicine will be introduced, along with initiatives in
network analysis in population research across the lifespan.
b. Expand our competency-based evaluation programs with a focus on translational research team science,
integrative informatics for translational research, research regulatory and implementation sciences. We will
accomplish this through new curriculum development in these areas, including development of innovative
tools for the translational research community.
c. Extend our national collaborations with the CTSA consortium to develop and disseminate integrated and
innovative training modules and metrics for national workforce competence.
Aim 2: To accelerate translational research through a comprehensive Pilot Translational and Clinical
Studies Program. Our specific actions will include:
a. Provide seed funding for highly innovative translational and clinical research that: 1) addresses
translational research questions, and 2) provide insights that could be generalizable to other projects. In so
doing, we hope to build multidisciplinary research teams, and promote the next generation of independent
investigators and national leaders in biomedical research. This will be accomplished by the current PTC
administrative team and CTSI faculty using: 1) RFA solicitations, 2) grant review by a multi-disciplinary
committee patterned after an NIH study section to ensure pilot projects are of high methodological quality
and answer important scientific questions, 3) pilot funding, and 4) a proven progress reporting structure
developed during the prior funding period.
b. Work within the URMC and the CTSA network to develop and implement CTSA review standards and
participate in reciprocal reviews with other CTSA consortium members. The UR-CTSI leadership will
continue to work through leadership positions within URMC and the CTSA Consortium.
c. Unify CTSI and URMC pilot funding programs. The PTC leadership will establish a single CTSI PTC
system that hosts 15 independent University of Rochester pilot grant programs in biomedical research. We
will orchestrate a synchronized RFA solicitation including electronic receipt of applications, management of
conflicts for grant reviews, collection of priority scores with written critiques, and infrastructure for short and
long-term progress reporting.

CORE D. TRANSLATIONAL ENDEAVORS – RESEARCH STRATEGY
A fundamental role of CTSA hubs is to develop and maintain a diverse translational workforce capable of
efficiently and effectively advancing scientific discoveries into interventions that improve the health of patients
and populations. Our first Aim describes how we plan to expand our capacity to meet this objective in the next
phase of the University of Rochester Translational Science Workforce Development program. Training must
be complemented with opportunity to develop pilot, exploratory and preliminary research into sustainable and
innovative research programs. To this end, our second Aim describes how we will take the lead at the URMC
in integrating pilot research programs across the Medical Center by expanding the framework of our highly
successful CTSI Pilot and Incubator Award Program.
D.1 AIM 1: To train the next generation of translational science workforce leaders in the collaborative,
technical, and regulatory skills necessary to accelerate the translation of high-impact research
discoveries to clinical applications that improve population health.
D.1.1 Background and Accomplishments: The
Table D1. UR CTSI Workforce Development Programs
University of Rochester (UR) has a number of wellHigh School Programs
Bridges to the Doctorate – deaf pre-doc preparation
established workforce development programs
Online Training Modules (Comparative effectiveness, regulatory
(Table D1), as well as several popular, wellscience, community-based research)
established pipeline programs to expose high school
New certificate programs (Translational Science, Informatics,
and college students, particularly those from
Population Health, Regulatory Science, Biomedical Data Science)
disadvantaged backgrounds, to medical science and
Translational Research Master’s Degrees: MPH/MS-Clinical
research. For example, University-sponsored
Investigation/MS-Health Services Research
activities are available through all high school science CTSI TL1 Training Program
PhD Program in Translational Biomedical Science
classes in the Rochester City school district and 75%
Burroughs-Welcome Program in Immunity: From Molecules to
of UR undergraduate students do some type of
Populations
research. In addition, the University offers Master’s
CTSI KL2 Career Development Programs
degree programs in public health, clinical
Rochester Partnership for Research and Academic Career
investigation, health services research and policy,
Training of Deaf Postdoctoral Scholars (K12)
medical technology innovation, dental science,
Junior Faculty Mentoring Program
UR Master Mentors Program
medical statistics, entrepreneurship, and health
UR Center for Professional Development
professions education. There are also advanced
UR Broadening Experiences in Scientific Training program for
certificate programs in analytic epidemiology, clinical
doctoral students
research methods, trial-based clinical research,
health services research, public health, and biomedical data science (See Table A3 in Overall section). UR
also has a large number of PhD programs relevant to translational science. Aiding the CTSI efforts are The
University of Rochester’s Warner School of Education, which has a rich tradition of applying research to
practice and developing highly trained educational workforce practitioners. It is home to the Center for
Professional Development and Education Reform, which is dedicated to fostering and supporting researchbased innovative professional practice in applied, real-world settings. During the proposed grant period, we will
actively work with developers from the Warner School to upgrade UR-CTSI workforce education programs.
The UR-CTSI led and participated in several collaborative efforts focused on training and education, including
the development of Regulatory Science competencies,1 serving in a leadership role in the NCATS-funded
supplement “Enhancing Clinical Research Professionals’ Training and Competencies” (see Letters of Support,
Barohn and Shanley), and the medical device and drug development component of the CTSA other
specialized competencies project. In these endeavors we worked in partnership with other CTSA hubs, the
FDA funded Centers of Excellence in Regulatory Science and Innovation (CERSIs), NIH, FDA, the PhRMA
Foundation and other organizations and companies. Regionally, in partnership with the University of Maryland
CERSI, our CTSI launched an “America’s Got Regulatory Science Talent Competition” to increase awareness
and student interest in Regulatory Science at which winners presented their ideas to the FDA Chief Scientist
and other FDA scientists. Experiential training opportunities with internal and external partners including
industry, the FDA, non-government organizations, and within the UR-CTSI have also been established in
partnership with the University of Rochester Broadening Experiences in Scientific Training (UR-BEST)
program.
An important common need for all research training and education programs is a pool of qualified mentors. The
CTSI Mentor Development Working group has provided training, support and evaluation to TL1 and KL2
programs since 20072 to assure that all mentors are qualified. Our successful hybrid online- face to face
mentor training is now available to the entire URMC faculty, whose protégés include students (ranging from
high school students to PhD candidates) and other faculty and staff. A recent Long-Term Master Mentors
program expands upon our early UR-CTSI training program to include material from our own multicenter

randomized trial of 150 mentors and their protégés.2 This study showed that mentor training, when combined
with peer mentoring, increased the likelihood that career planning would be discussed, and that the overall
mentor-protégé experience would be rated better than the control group. The qualitative and quantitative
mentor evaluation processes used by the Mentor Development Working Group include widely accepted broad
mentor competencies3 and address a range of relevant topics (research, career planning, teaching, etc.) in
ways that are useful to the protégé.2
D.1.2 Significance and Innovation: Our approach to Workforce Development over the proposed funding
period contains several innovate components, focused on providing education, support, and competency
based evaluation. In addition to updating our existing programs, we will introduce new programs using online
and hybrid learning approaches. To this end, we will add two Educational Course Designers with experience
in creating online courses in collaboration with senior faculty, and leverage our existing web-based learning
resources at the UR. We will continue our extensive contributions in translational research training, with
competency-based evaluation metric development, and disseminate these throughout the NCATS Consortium.
Innovative aspects of our approach include the following:
•
•

•

An integrated approach to online and hybrid Learning across the entire translational workforce spectrum
using online modules, Coursera-based courses, and massive open online courses (MOOCs).
Highly novel programs to prepare competent translational workforce members for in the following emerging
translational research areas: integrative informatics for EMR-based research, network science (see
Optional Function H1: Translational Network Science) in population health, fundamentals of team science,
implementation science, and regulatory science issues in precision medicine (see Optional Function H2:
Regulatory Science to Advance Precision Medicine).
Inclusion of community, high school and college learning modules

D.1.3 Approach
D.1.3.1 Sub-Aim 1.a: To provide innovative workforce training and support across the
transdisciplinary research and implementation spectrum. Figure D1.
To accomplish this sub-aim, we will utilize the full range of educational methods currently available, including
traditional instructional methods, online learning, short courses and other intensive learning experiences, and
experiential training such as the engaged followership component of our KL2 program proposal. For example,
we recently instituted an online course in grantsmanship designed to provide learners with the background
skills and knowledge needed to effectively and efficiently assemble a research team and write a competitive
grant application. The course is completely online, easily shared with other CTSA hubs, and free from
scheduling constraints to allow for engagement of busy working professionals. We will use similar approaches
to expand access to our existing workforce development programs and extend experiential training
opportunities in translational and regulatory sciences with NIH, FDA, PhRMA Foundation, industry and other
CTSA hubs. The new online training modules proposed for the Biostatistics, Epidemiology and Research
Design function of the Research Methods Core is an example of how will proceed. Mentor education and
training will be adapted to sharpen the focus on workforce readiness for a range of protégés. We will improve
materials already in use, such as the online course in the creation of easily accessible and trackable individual
development plan templates. These modalities are already being rolled out across the UR translational science
Figure D1. Workforce Development Methods

programs. The Mentor Development Working Group will support new and existing peer mentor groups by
making available the types of support used in our CTSA mentoring program2 (e.g. mentor training via a hybrid
online course). This approach was found to be sustainable, highly acceptable to mentors, and effective.
We also will continue a number of successful programs developed and refined over our ten-year UR-CTSI
history. One such program is our Junior Faculty Academic Core Curriculum, which provides a one-week,
intensive introduction to translational research principles. Ronnie Guillet, MD PhD is the program coordinator.
In addition, we will continue support for the Mentor Development Working Group, described above, led by
Vivian Lewis, MD. We will also continue to present our popular seminar series, held once each week
throughout the academic year, with each semester devoted to a theme in translational science (such as the
Regulatory Science series, currently underway, described in the Research Methods core). The CTSI will also
continue support for the PhD program in Translational Biomedical Science and its Program Director P. J.
Simpson-Haidaris, PhD. Finally, we continue to support TL1 training program leadership, specifically Core
Director Tim Dye, PhD; postdoctoral program director Deborah Ossip, PhD; Academic Research Track
program director Robert Gross, MD PhD; and Medical Scientist Training Program director M. Kerry O’Banion,
MD PhD.
Successful translation of high-impact research discoveries to clinical applications that improve population
health requires workforce development programs that are meaningful and accessible to the entire translational
workforce. A key aspect of this is the ability to evaluate competency using standardized metrics such that
competency attained at one CTSA hub meets the standard in place across the CTSA Network. To this end,
we will develop translational research competency evaluation tools across the UR-CTSI programs. We will
engage the Warner School of Education, other CTSA hubs, other academic institutions, and industry to extend
our educational programs to be competency-based, tailored, interactive, and emphasize the collaborative
nature of translational and clinical research. We will work with UR Center for Experiential Learning to design
web-based competency assessment tools, and continue to actively incorporate NCATS assessment tools into
the UR-CTSI offerings. We will also add new curricular elements to support the development of skills essential
for successful team-based translational research, including creativity, brainstorming/concept mapping, group
interaction tools, systems thinking, knowledge management, and implementation and dissemination research.
These activities will include the development of new courses in translational network science (see Translational
Network Science Optional Core section) and implementation and dissemination research. In addition, we will
offer competency-based curricular elements based on existing standards when possible and include cultural
competency, Good Clinical Practice (GCP) for personnel engaged in NIH defined clinical trials, and the newly
defined Regulatory Science competencies.
An important part of providing workforce training and support across the transdisciplinary research and practice
spectrum is engaging members of the translational science workforce who have not been traditionally seen as
members of the clinical research enterprise: students, practicing clinicians, and community members. This
effort address both workforce development and team science. Working in close collaboration with the existing
URMC research and research training infrastructure, our practice-based research network, the Center for
Community Health, and members of our community advisory panels, we will create new opportunities for nonengaged workforce members to learn about translational science and how they can benefit by participating in
the process via online learning, as well as community based education events. These efforts to expand the
workforce will be guided by the experience of the Warner School of Education Center for Professional
Development and Education Reform.
D.1.3.2 Sub-Aim 1.b: Expand our competency-based evaluation programs with a focus on team
science, integrative informatics, network, research regulatory and implementation sciences.
Specific programs to introduce translational research will be expanded for basic science PhD students and
postdoctoral fellows, clinical practitioners, public health workers, local media, and community members. The
process will include new MOOCs dedicated to translational and regulatory science, podcasts, interactive online
training materials, as well as more traditional face-to-face workshops, seminars, formal coursework, and
mentoring. For example, utilizing existing University of Rochester participation in Coursera, we will create new
open online modules that will serve as introductory primers on translational science, network science (see
Optional Function H1) and regulatory science (see Optional Function H2). To help individuals not enrolled in
structured degree programs efficiently access our workforce development resources, we will develop an online
guide to translational science training to help learners identify and select learning activities provided locally and
through collaboration with other CTSA hubs and training partners, enabling them to access appropriate
learning opportunities.
Educational offerings will include a new Regulatory Science curriculum, utilizing the recently developed
competencies to map available courses from several CTSA hubs and CERSIs, a collaborating with other CTSA

hubs to identify and develop mechanisms to share relevant courses, case studies and educational materials.
This will complement our Network Science and Precision Medicine Optional. We will also look for similar,
functioning opportunities to share educational resources with other CTSA hubs. To begin this process, the
CTSI (in partnership with the Department of Public Health Sciences) has proposed a new Regulatory Science
certificate of advanced study, utilizing the Regulatory Science Competencies. Building on the proposed
Certificate, and collaborating with the University of Pennsylvania’s Institute for Translational Medicine and
Therapeutics (ITMAT) existing MS in Regulatory Science, we will develop complimentary on-line course
offerings and case studies to support distance learning for trainees at both institutions. Based on mapping
existing courses (UR course catalog) and core strengths at our two institutions, we will create on-line versions
of Pathways to Medical Innovation (BME 431 and 432) and Fundamentals of Science, Technology and Health
Policy (PM 494); ITMAT will share online courses in Clinical Study Management (REG 611) and Introduction to
Drug Development (REG 612). These offerings will be stored with the CTSA Consortium via web.
D.1.3.3 Sub-Aim 1.c: Extend our national collaborations with the CTSA consortium to develop and
disseminate integrated and innovative training modules and metrics for national workforce
competence
To meet the CTSA goal of advancing innovation in education and training programs, we will work with the
Warner School to develop an ongoing effort to assess the effectiveness of our programs using comparative
education research methods. Eric Fredericksen, Associate Vice President for Online Learning & Associate
Professor in Educational Leadership at the University of Rochester is actively engaged in the workforce
development process.4 He will coordinate efforts to engage Warner School resources and expertise. In
addition, specific educational research proposals will be included in our pilot studies offerings as described
below.
D.2 AIM 2: To accelerate translational research through a comprehensive Pilot Translational and
Clinical Studies (PTC) Program
D.2.1 Background: A critical component of the CTSI since its inception has been a robust Pilot Translational
and Clinical Studies Program (PTC), which has continually expanded and
Table D2. Pilot & Translational
evolved from its initial focus on novel methodologies, to its current form that
Clinical Studies Program
utilizes multiple funding mechanisms to foster collaborative translational and
publications 2011 - 2014
clinical research on topics from molecules to populations to catalyze
Program
n
translation of discoveries to treatments. The primary goals of the PTC
Incubator Program
5
program are to provide seed funding for highly innovative translational and
CTSI Investigator Pilots
20
clinical research that: 1) addresses translational research questions, and 2)
UNYTE Pilot Grants
5
provide insights that are generalizable to other projects. During the past 5
Trainee Grants
7
years, the PTC awarded $2,487,397, which was divided into seven distinct
Biostatistics Methodologies
13
programs (Table D2). Collectively, these awards demonstrated a 5.5-fold
Laboratory Support
5
return on investment (ROI), including $13,617,350 in extramural funding, 87
Clinical Trial Designs
2
primary research articles, and 5 patent applications. This exceptional
Total
87
productivity lead to the promotion of 4 junior faculty members who are now
established investigators.
The PTC has highly cost-effective administration that: 1) solicits applications via its broad CTSI network, 2)
provides written critiques for all applications by appropriate experts, and 3) tracks the short and long-term
output of funded pilots. Based on this exceptional track record, the URMC senior leadership has assigned the
administrative review, award, and follow-up of several institutionally-funded pilot studies and bridge funding
programs to the CTSI PTC. Several NIH-funded P-awards with pilot studies have also chosen to utilize the
CTSI for this purpose. During the next award period, this consolidation will create additional efficiencies by
synchronizing all translational and clinical research pilot funding into a unified calendar cycle, freeing
applicants to spend more time on productive research. Furthermore, the CTSI plans to adopt emerging CTSA
review standards, and participate in reciprocal review support to exchange expertise between hubs, which will
improve the review and administration of both the CTSA-funded PTC and the other programs that will now be
administered through the CTSI. Results will be tracked and analyzed for process improvement.
D.2.2 Innovation: Evidence of clinical and translational science research with great impact from molecules to
populations. Although the CTSI runs a disease agnostic PTC, the following vignette, focused on rheumatoid
arthritis (RA) research, is provided to illustrate the highly leveraged synergies between our programs, which
are producing the next generation of national leaders with sustainable research programs and have great
impact on US healthcare from molecules to populations. RA is a destructive inflammatory joint disease
characterized by intermittent periods of clinical quiescence and enigmatic “flare.” The UR-CTSI training and
PTC programs were instrumental in fostering a multidisciplinary translational research program to test the

hypothesis that tumor necrosis factor (TNF), B cells and lymphatics converge to trigger arthritic. These studies
resulted in several published discoveries5-24 and new NIH grant support. This journey began with the thesis
research of a T32-funded PhD student in Biomedical Engineering.5 His findings were advanced by several PhD
trainees, including an African-American MD/PhD student (Kofi Mensah) funded by the CTSI TL1 grant who is
now completing his Rheumatology Fellowship at Yale. Dr. Mensah discovered the role of interferon in nonerosive inflammatory arthritis.12 Other major breakthroughs in this program were the development of near
infrared-indocyanine green (NIR-ICG)13 and power Doppler-ultrasound (PD-US)18,25 imaging of lymphatics in
mice, which are now being used as clinical outcomes measures in RA patients. Further laboratory studies were
supported by a CTSI PTC Incubator Pilot. Two newly recruited clinician-scientists also participated in this
research: Dr. Wakenda Tyler, a Native American orthopaedic oncology surgeon (CTSI KL2 scholar), and Dr.
Homaira Rahimi, a pediatric rheumatologist (K12 HD068373). Being mentored by the RA investigators, Dr.
Tyler was familiar with the above work, and recognized that a patient referred to her for evaluation of a synovial
sarcoma was actually suffering from early RA flare. Moreover, Dr. Tyler was aware of an open clinical trial
“The Effect of Certolizumab on Lower Extremity Lymph Flow in Rheumatoid Arthritis” NCT01098201, and used
resources from the CTSI-funded Incubator to enroll the patient into the study. Dr. Rahimi retrieved the CE-MRI
data, and performed 3D rendering analyses of synovial and PLN volume on this patient, and 9 other subjects in
this clinical trial, and submitted her 1st author paper. In parallel, collaborations fostered by the Incubator and
CTSI Laboratory Support also facilitated referral of RA patients with end-stage knee arthritis for enrollment into
Dr. Edward Schwarz’s clinical pilot study “Elucidating the Mechanisms of Arthritic Flare and Developing
Treatments,” which is funded by NIH P01 AI078907. The results from these PCT-funded studies were featured
in four newly funded (K08 AR067885, R01 AG049994) and competitively renewed (R01 AR56702, R01
AR069000) NIH grant awards to members of the transdisciplinary research team. In summary, this example of
the highly interactive and efficient Cores in the CTSI demonstrates how we intend to continue our PTC
Program and: 1) educate and train young professionals, 2) publish high-impact innovative discoveries, and 3)
translate these findings into sustainably funded programs to improve the health of our patients.
D.2.3 Approach
D.2.3.1 Sub-Aim 2.a: To provide seed funding for highly innovative translational and clinical research.
Based on its proven track record, the CTSI will continue its PTC for highly innovative translational and clinical
research for the eight distinct programs: 1) Incubator Program, 2) Investigator Pilots, 3) Upstate New York
Translational Research Network (UNYTE) Pilot Grants, 4) Trainee Grants, 5) Novel Methods, 6) Laboratory
Support, 7) Clinical Trial Designs and 8) Community Engagement Training and Pilot Program. This will
continue to be a yearlong process that commences with RFAs for each released in August. The initial step will
be a 1-page pre-proposal online submission due in early September designed to: 1) identify responsive
proposals with a high likelihood of success (we will aim for a 30% payline to reduce applicant and reviewer
burden), 2) provide appropriate feedback to uninvited applicants, and initial feedback to invited applicants so
they can strengthen their full proposals, and 3) inform the PTC Directors and staff of the reviewer expertise
needed for the Study Section. Invited full proposal will be due online by late November. Each application will
be distributed to 3 reviewers, who will provide an online review including overall impact score based on the 1-9
NIH scoring system, and written feedback on strengths and weaknesses. The NIH style study sections for
each category will meet (from January to the end of February) to discuss each application, produce a summary
of discussion for each application, and provide a CTSI Executive Committee report, which will include a ranked
order of the applications. Based on expected funding ($200K CTSI and $600K annual institutional support and
donor directed pilot funding) the CTSI Executive Committee will make final funding decisions. Finally, PTC
directors and staff will produce letters to the applicants that include the funding decision and the Study Section
Critique. For applicants approved for funding, the notice of award clearly will stipulate that: 1) funding is
contingent on the non-competitive renewal of the UR-CTSI, appropriate human subject (IRB) and vertebrate
animal (IACUC) approvals, 2) semi-annual progress reports due in December and June, and 3) all peer
reviewed publications that result from this PCT funding acknowledging the CTSA and being PMCID compliant.
The PCT directors will review all progress reports; and data on publications, extramural funding, patents and
promotions will be collected to quantify the return on investments of the PCT Program.
D.2.3.2 Sub-Aim 2.b: Work within the URMC and the CTSA network to develop and implement CTSA
review standards. Although the CTSI has maintained a “home grown,” robust and highly successful PCT with
a 10-year proven track record, we will be responsive to NCATS initiatives for the CTSA network and the
implementation of national standards that will allow for reciprocal reviews to enable best expertise in the
country to be utilized for each PCT review. Indeed, the CTSI has already implemented inter-CTSA PCT
application reviews for two of its programs. For the last three years, we utilized reciprocal reviews of our
Biostatistics Methodologies with the CTSA-funded Center for Clinical & Translational Science & Training
(CCTST) program in Cincinnati, OH. We note however that the remarkable success of this mutually beneficial

collaboration, which we will continue throughout the next funding cycle, is due in large part to the highly
focused research topics of the applications.
D.2.3.3 Sub-Aim 2.c: Unify CTSI and URMC pilot funding programs. The PTC leadership will establish a
single CTSI Pilot Program Review and Administration program, with a central website that hosts all of the
independent University of Rochester pilot grant programs in biomedical research. Currently there are fifteen
programs within the URMC, with submission, review and funding cycles occurring throughout the year. This
inefficiency results in applicant and reviewer fatigue, a disorganized reporting structure, and sometimes review
of the same application submitted to multiple Pilots, and disorganized accountability of funded institutional
research. To address this problem, the PCT directors and staff will also orchestrate a synchronized RFA
solicitation, electronic receipt of applications, manage conflicts for grant reviews, collect priority scores with
written critiques, and provide infrastructure for short and long-term progress reporting. Since the different pilot
mechanisms must comply with their fiscal budgets that may be different from the July to June CTSI Pilot cycle,
we will implement a January to December RFA to funding cycle, which should accommodate all Pilot Programs
at the University of Rochester.
Table D3. Translational Endeavors Approaches, Outcomes and Metrics
SA1: To train the next generation of translational science workforce leaders in the collaborative, technical, and regulatory
skills necessary to accelerate the translation of high-impact research discoveries to clinical applications that improves
population health
Approach
Outcomes
Metrics
Provide workforce training opportunities
Improve the translational science and
Proportion of program participants who
and support across the transdisciplinary regulatory science competencies of the
successfully fulfill all competencies in their
research spectrum
URMC-related workforce.
area.
Increase the number of multi-disciplinary
# active Translational Science teams
teams involved in translational research.
Increase the proportion of workers actively
# enrolled training participants across
engaged in translational science activities.
URMC translational science workforce
Create and implement an advanced
Expansion of continuing education programs - # trainees enrolled
certificate program in Regulatory
in research regulatory science
- CTSA hubs using the certificate program
Science
Incorporate formal educational research Expansion of competency-based evaluation
# published educational research projects
with our program evaluation plan
based on CTSA activities per year
Develop integrated and innovative
Increase programs shared with and/or
# shared or adopted programs
approaches for presentation of
adopted by other CTSA hubs.
consistent learning modules across the
CTSA training programs
SA2: To accelerate translational research through a comprehensive Pilot Translational and Clinical Studies Program
Approach
Outcomes
Metrics
Provide seed funding for highly
Increased support for clinical and
Abstracts received; Full applications
innovative translational and clinical
translational research projects at the
requested; Full submissions received;
research through: (1) Incubator (2)
University of Rochester
Applications funded; Publications
Faculty and Trainee Pilots (3) UNYTE
resulting from pilot projects; External
Pilots (4) Biostatistics Methodologies (5)
funding resulting from pilot projects; New
Clinical Trial Designs
collaborations; Funding rate
Develop and implement CTSA review
Standardization of review standards across
# reciprocal reviews coordinated
standards
the CTSA consortium
Create a unified system for
Reduce the administrative burden and
Proportion of pilot programs participating
administration of all CTSI and URMC
redundancy between URMC pilot funding
in the unified process
internal pilot funding programs
programs
Table D4. Translational Endeavors Timeline
Event/Activity/Milestone
Enhance mentor education
Develop standard translational research competency assessment tools
MOOC on translational research, network science, regulatory science, others
Develop new assessment methods with Warner School of Education
Solicit, review and award new pilot projects
Develop standards for reciprocal review with other CTSA collaborators
Establish unified solicitation and review process for URMC pilot programs

Year 1
X
X
X
X
X
X
X
X

Year 2
X
X
X
X
X
X

Year 3
X
X
X
X
X

Year 4

Year 5
X

X
X

X

X

X
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CORE E. RESEARCH METHODS – SPECIFIC AIMS
The Research Methods Core will provide support to UR-CTSI investigators in two areas: (1) Biostatistics,
Epidemiology, and Research Design (BERD) for support of clinical research design and analysis, including
educational programs and novel method development and (2) Regulatory Knowledge and Support (RKS),
which will provide investigator support and institutional knowledge to assist investigators in complying with IRB
policies, State laws, and Federal regulations. These Core Functions are foundational strengths of the URCTSI, and during the proposed period, we will extend their reach by developing enduring materials (such as
online documents, webcasts, and courses), and via access to live, sustained, multi- disciplinary consultations.
Directly interacting with well-trained colleagues who have diverse competencies is critical across the spectrum
of professional development. This need exists for faculty, staff and community members who all play central
roles in the research process. To this end, the UR-CTSI provides a single, convenient and central access point
for investigators and teams to access both BERD and RKS support. Through the Research Request
Dashboard (RRD), we will connect researcher to available resources and manage requests for assistance, and
provide on-demand Research Help, including connection to applicable regulatory expertise. Our goal in this
Core is to create a mechanism by which all available expertise in these areas is accessible and interoperableboth locally and within the CTSA Consortium.
The overall objective of the BERD group is to provide support and a central source for technical
collaboration to translational investigators for appropriate study design, interim and final data
analysis, as well as development of novel statistical and analytic methods for clinical and translational
science research. We accomplish this goal through collaborative interactions, by education in appropriate
techniques and methods, and by the development of novel research methodologies. In conjunction with the
Community and Collaboration Core, the BERD group will also assist investigators in developing new
collaborations, facilitating a team’s ability to efficiently generate valid empirical evidence in the pursuit of
improved health care and primary prevention.
The overall objective of the UR-CTSI Regulatory Knowledge and Support (RKS) team is to provide and
enhance foundational regulatory training through both online and in-person approaches, ensuring
guidance and support to researchers for proper data and safety monitoring, timely reporting of
adverse events and compliance with governing regulation. The RKS team provides education and training
regarding such standards through courses, certificate programs, and online training modules to orient
researchers to the requirements of FDA Investigational New Drug (IND) and Investigational Device Exemption
(IDE) applications. Collaborating with partners at other CTSA hubs, RKS has made the content of these
training modules available via a web-hosted sharing mechanism. RKS staff also provides tailored education
and training upon request through collaboration with research teams, through regulatory-content modules, a
range of education programs and through courses specific to FDA regulatory requirements and processes.
We will build on our strong track record in these areas (national BERD leadership, and leading efforts on
regulatory science competency training) to strengthen and advance these capabilities locally and within the
CTSA Consortium. Under the guidance of a Core Director we will achieve the following Specific Aims:
Aim 1: To provide novel means of initially accessing the diverse skill sets required for clinical and
translational research methodology, through the BERD team.
a. Create a bi-weekly Research Methods Forum, including a broad spectrum of consulting disciplines, to
allow for concentrated discussions of novel, transdisciplinary ways to conceive of problems, ask
research questions and collect and analyze data
b. Facilitate interactions of trainees and faculty with potential new colleague collaborators (including from
the community) as they develop new research projects
c. Develop on-line training modules on research methods
d. Foster the development of novel research methods
Aim 2: To provide guidance and training on applicable regulatory standards for translational research,
including compliance with Human Subjects protections with Federally-defined Good Practices.
a. Provide live and online regulatory training
b. Foster Research Coordinator workforce development
c. Utilize a Research Request Dashboard to manage expertise and collaboration
d. Share nationally our ‘culture of quality;’ processes that cover all regulated environments in the
academic space, in an effort to standardize and streamline national efforts, beyond a target of
compliance, with a goal of excellence
e. Develop and provide Regulatory Science Training and Education

CORE E. RESEARCH METHODS – RESEARCH STRATEGY
The focus of the UR-CTSI is to catalyze high quality research, across the translational research spectrum from molecules to populations, through the use of transdisciplinary research teams. The Research Methods
Core, including the Biostatistics, Epidemiology and Research Design (BERD) group and the Regulatory
Knowledge and Support (RKS) team, plays an integral role by providing resources that improve research
design, facilitate the development of new and novel research approaches, and cultivate interdisciplinary
collaborations and productive research teams. As such, BERD and RKS are well integrated with other URCTSI cores and functions (Figure E1),
Figure E1. Contribution of the Research Methods Core to the UR-CTSI
and provide a central point to facilitate
access to 150 research-related
services offered by 27 different entities
both within the UR-CTSI and
elsewhere in the University. The
BERD group consists of leading
experts in scientific areas key to the
clinical and translational research
enterprise, with biostatistics and
epidemiology at the core, but
supplemented by other critical areas
across the translational spectrum such
as informatics, health outcomes research, and ethics. Prior to the creation of RKS in 2007, there existed no
central University team specifically designated to improve scientific integrity, system efficiency, researchparticipant safety and FDA-regulatory compliance. The RKS team brings deep knowledge about research
regulation and implementation to the UR-CTSI.
E.1. AIM 1: To provide novel means of initially accessing the diverse skill sets required for clinical and
translational research methodology, through the BERD team.
E.1.1 Background:
Many individual investigators received UR-CTSI support for study design and statistical analysis during the
previous funding period. For example, in the 2013-14 and 2014-15 fiscal year, 63 and 50 individual
investigators respectively were assisted through the Biostatistics and Epidemiology consulting service. While
these consultations were successful, resulting in 6 peer-reviewed collaborative manuscripts to date1-6, they
were primarily individual, ad hoc consultations. Due to the nature of the consultation, they did not fully take
advantage of the existing collaborative research environment and educational infrastructure at UR that could
have benefitted from the design of the original research study or helped establish a collaborative research
team to develop a new translational research program. Therefore, to facilitate a multidisciplinary involvement,
development of collaborative research teams, and access to educational resources on research methods, we
will transition BERD from the previous system of primarily provision of individual research consultations to a
system comprised of four interactional resources available on a more continuous basis. The end result will
increase researchers’ knowledge base and promote collaborative science.
E.1.2 Innovation: First, the BERD team will collaborate with research faculty at URMC through a bi-weekly
‘Research Methods Forum’ which will provide guidance on trial and observational study designs, study protocol
development, recruitment strategies, survey design, power and sample size calculations, data collection,
statistical analysis, and associative versus causal inferences. The breadth and complexity of clinical and
population research studies requires not only expertise in biostatistics and epidemiology, but also in
informatics, health outcomes, clinical research infrastructure, ethics, intervention research, community
engagement and other relevant fields in clinical and translational research. Second, to better accommodate the
complexity of clinical research, the BERD team will facilitate new research collaborations by helping to
establish connections between faculty seeking research help and collaboration, and researchers who have
expertise in areas of need. BERD will also utilize existing CTSA resources to help establish new research
collaborations across the CTSA Consortium. Third, we will develop new online educational modules to
complement existing modules at the UR-CTSI and available online through CTSA Consortium efforts focusing
on methodologies that increase the validity of clinical and population studies. Lastly, the BERD team will take
the lead in administering a pilot project program for the development of novel research methods that is
integrated with the Pilot and Translational Clinical Studies Program. Figure E2 provides an overview of the
interactions between the BERD team and URMC researchers, as well as its collaboration with other UR-CTSI
Cores and the CTSA Consortium.

E.1.3 Approach
E.1.3.1 Sub-Aim 1.a: Research Methods Forum: We will establish the Research Methods Forum that will
meet bi-weekly (or occasionally more frequently if warranted by demand) and will be attended by the BERD
group, RKS team members, and members of other UR-CTSI cores that provide important complementary
research expertise. The structure of the forum is based on a design that the Experimental Therapeutics T32
(NS07338-20) program has used for several decades in the Working Group on Therapeutic Trials and the
Mellow Fellows meeting (both initially run by one of the UR-CTSI PIs, K Kieburtz, for over 15 years; both have
been instrumental in enhancing junior faculty’s research acumen).
Figure E.2. BERD objectives and interacThis approach resulted in an impressive track record of extramural
tions with URMC investigators, other URfunding; in 2012, the year of the last comprehensive survey, 48 past
CTSI cores and functions, and the CTSA
trainees had acquired over 70 extramural grants, including 17 NIH R
Consortium.
7
awardees and 15 NIH K awardees. The Research Methods Forum
will complement these existing T32 seminars by inviting investigators
of all ranks to attend, and by emphasizing multidisciplinary research
methods. The Forum will provide an interactive setting for: 1)
investigators to initially present their research ideas for review,
critique, and receive recommendations from forum attendees and
potential collaborators; 2) review of preliminary results; 3) discussion
of pilot data and idea-generation for future studies; and 4) review of
grant proposals. Interested investigators will be asked to present their
research proposal(s) at least twice at the Forum: once at the early
stages of project development, and again when the research design
and desired collaborative team is more established (see “New
Collaborations” below). These meetings will provide an opportunity
for an unstructured discussion of goals, methods, practical limitations
and issues ranging from design and participant recruitment to funding
and publication strategies. Junior faculty will particularly benefit from
this forum, including acceleration of their integration into the URMC
research enterprise; obtaining early comprehensive feedback on their
proposed research plans; and, ultimately, advancing towards an
independent research career more efficiently. All UR-CTSI-supported
trainees and scholars (TL1 and KL2) and pilot awardees will be
required to both present at this forum, and to attend when other investigators present. This will facilitate
continued learning and further interaction with other research groups. Furthermore, junior investigators from
Cancer Control, Emergency Medicine, Heart Research, Medicine, Neurology, Orthopedics, Pediatrics, Public
Health Sciences, and the Wilmot Cancer Center (for example) whose research focuses on clinical and
translational research will be strongly encouraged to attend the forum (see letters of support from department
chairs and program directors). More senior faculty will be encouraged to attend the forum, especially if they are
mentors of junior investigators, or they will be asked to present on the core elements of their own successful
research programs as practical examples for junior investigators. Information on the Research Methods Forum
and other BERD resources will be provided to both new Assistant Professors and professors of other ranks
new to the URMC as part of faculty orientation and the existing URMC Academic Core Curriculum for Junior
Faculty.
E.1.3.2 Sub-Aim 1.b: New Collaborations: The Research Methods Forum is an interactive format that will be
attended by the BERD team and investigators from a wide range of areas, and as such its structure inherently
fosters new collaborations. The Forum will allow attendees to obtain a better understanding of the researcher’s
needs, and concurrently improve the investigator’s understanding of the research network available to help
him/her while further developing their research idea. During the weekly forum, BERD and other research
experts will identify scientific areas in which new collaborations are likely to translate an initial research idea
into a full-fledged research project that has the potential for generating novel research findings. After the
investigator’s collaboration needs have been identified, the BERD team will identify potential collaborators with
expertise in methodologies relevant to clinical or translational research (e.g., biostatistician, epidemiologist,
health services researcher, informaticist) at either an institutional level (i.e. URMC - allowing for in-person
discussions) or, as appropriate or necessary, secondarily at other universities across the CTSA Consortium.
Potential collaborators at URMC will be identified from the individual network of BERD team members, the
existing CTSI-driven URMC Research Network (Rochester's implementation of the Harvard CTSA's Profiles
research networking system), and the new online registry of ongoing Translational and Biomedical Sciences

activities created by “Collaboration and Multi-disciplinary Team Based Science (MTS)” team (Community and
Collaboration Core). Ideal candidates for collaboration will be those with research interests and methodological
expertise in an area of identified need. Additional collaborators in the CTSA Consortium will be sought from the
CTSA Methods/Processes Domain Task Force (DTF) and the Association for Clinical and Translational
Science (ACTS) BERD special interest group (SIG). These activities will be coordinated with the MTS team
who will then work to help educate the faculty researcher on how to engage a multidisciplinary research team.
E.1.3.3 Sub-Aim 1.c: Online Educational Modules: UR-CTSI members have been actively involved in online
educational initiatives in the CTSA Consortium. For instance, BERD team member Dr. Thurston was Program
Director from 2009-2011 for the CTSpedia, a national effort maintained by members of BERD and others to
collect tools, educational materials, and other items useful for clinical and translational researchers
(www.ctspedia.org). CTSpedia is a widely-used resource, with a range of 10,000 to over 18,000 page views
per month (data from the first 8 months of 2015). Furthermore, the UR-CTSI developed online educational
modules on Community-Engaged and Health Outcomes research. Finally, BERD members previously
participated in a CTSA consortium publication describing and prioritizing statistical competencies in clinical and
translational science education.8 The consortium concluded that coursework should be tailored to individual
researchers’ needs after their baseline knowledge has been determined. Accordingly, we will expand UR-CTSI
offerings and contribute additional content for CTSpedia to increase the breath of topics, and encourage
investigators to view selected modules both before and after their presentation at the research methods forum,
upon determining their learning needs in the context of their particular research project. We will work with the
Translational Workforce Development Core to develop ‘online educational modules’ that will be then made
available to URMC researchers (in particular junior faculty) and the CTSA Consortium. BERD team members
will prepare ~45-minute modules on key topics of interest to new investigators (we will survey investigators at
the URMC Academic Core Curriculum for Junior Faculty) that augment already-available modules. Topics may
include the basic principles of systematic literature reviews, study design considerations to increase the validity
and efficiency of clinical and population studies, and an introduction to methods specifically developed to
reduce bias, confounding, and measurement error in such studies. Once new online modules have been used
and evaluated by faculty researchers, we will share them with the CTSA Consortium through CTSpedia and
other networks.
E.1.3.4 Sub-Aim 1.d: Novel Methods Development: Since 2009, the UR-CTSI has offered a pilot program
for novel biostatistical and epidemiological methods (NBEM). Currently, review of these investigator-initiated
proposals takes place under a swap system (initiated by Dr. Sally Thurston in 2010) in which investigators at
the Cincinnati CTSA review Rochester’s NBEM proposals, and Biostatistics personnel at the University of
Rochester review corresponding NBEM proposals from Cincinnati. From 2011-2015, 11 NBEM pilot awards
were made, which resulted14 peer-reviewed publications9-22 and significant scientific contributions (Table E1),
including a study that helped to support the correction of a fundamental mathematical mistake in existence in
statistical community for more than 40 years19, After the publication of a paper from another NBEM pilot,9 an
investigator from the University of Florida contacted the NBEM recipient about collaborating on a research
project. This started a new cross-university collaboration which includes a draft manuscript on a new gene
expression analysis framework.
Table E1. Number of NBEM awards and resulting peer-reviewed publications, 2011-2015
Award
Projects Publications Pilot Project Title (Investigator)
Period
Funded
# (refs.)
Clustering Differentially Associated Genes (X Qiu, original PI R Hu)
07/01/20112
6 (10-15) Parameter estimation for nonlinear stochastic differential equation models from noisy
06/30/2012
longitudinal data in HIV dynamic research (H Xue)
Novel models for analyzing drinking outcomes: A pilot study comparing competing
07/01/2012approaches (H He)
3
1 (9)
Detecting Intergene Association Changes in Microarray Data (X Qiu, original PI R Hu)
06/30/2013
Integrative Analysis of Pathways to SA and PPD in High Risk Families (Y Xia)
Predictive Models for Longitudinal Technological Home Monitoring Data (A Almudevar)
07/01/20135
Allowance for center effects in the analysis of randomized clinical trial with time‐to‐event
3
06/30/2014
(17-19,21,22) outcomes (C Feng)
A Unified Method for Differential Expression and Differential Association Analyses (X Qiu)
Cure model in recurrent event data (C Feng)
07/01/20143
2(16,20)
Causal Inference with Zero-inflated Predictors: Alcohol, HIV Risk, and Depression (H He)
06/30/2015
Modeling Human Interactions in Social Networks (N Lu)

We intend to continue this successful pilot program, and propose to expand its focus to fund methods outside
biostatistics and epidemiology. We will issue RFPs that target specific areas including novel methodologies to
generate, manage, and analyze large databases from a molecular scale (computational biology) to clinical and
population-level data (health outcomes research). This expanded approach, combining investigator-initiated

proposals with those intended to address specific needs, will facilitate innovative team science and more
efficient clinical research. For proposal reviews, we propose to continue our successful cross-CTSA swap
system with the University of Cincinnati.
E.1.4 Organization: See Table E2. In
addition, we will invite faculty members to
the Forum on an ad hoc basis to
complement the BERD team (e.g.
Community Engagement), and provide
faculty who do not have a role in the URCTSI an honorarium to their department to
support their attendance.
E.2 AIM 2: To provide guidance and
training on applicable regulatory
standards for translational research,
including compliance with Human
Subjects protections and with Federallydefined Good Practices.

Table E2. BERD Team Member Responsibilities
Team member
Responsibilities
E. van Wijngaarden,
Lead research methods forum, interact with faculty
PhD, Function Coinvestigators prior to and after forum presentation,
leader
identify potential collaborators, and foster
development of new collaborative teams. Dr. van
R Strawderman, ScD,
Wijngaarden will also take the lead in organizing
Function Co-leader
and developing new educational modules
S Thurston, PhD,
Direct the NBEM pilot program, develop online
modules, attend research methods forum,
D Rich, ScD
Assist with building multidisciplinary research
teams and development of online educational
modules, attend research methods forum
E Rubinstein, JD, MPH Attend research methods forum
J Adamo, PhD
Attend research methods forum
A Tatro, MS, RN
Attend research methods forum
G Schifitto, MD,MS
Attend research methods forum
K Noyes, PhD, MPH
Attend research methods forum
J McMahon, PhD
Attend research methods forum
C Dykes, PhD
Provide access to UR-CTSI research resources,
organizing the research methods forum, and follow
up
S Messing, MA, MS
Assist with identifying statistical needs and
collaborators

E.2.1 Background: Subject matter experts
housed within the RKS group includes a
Director (E Rubinstein JD MPH); co-Director
(J Adamo PhD); Research Engagement
Specialist (C Dykes PhD); and Manager (N
Needler) of Research Coordinator
Programs. The newly Research Engagement Specialist manages the Research Request Dashboard (RRD)
and other Research Help resources. RKS members have held multiple consortium leadership roles for the past
5 years (Table E3).
Through RKS, we provide guidance on IND Table E3. Integration of RKS Leadership at CTSA Consortium Level
and IDE applications (8 submitted, 6
CTSA Consortium Activity
Rochester Leadership
successful last 5 years), regulatory
Champions of Change
Rubinstein Chair 2011-2013
consultations (n=64 last year), assistance
RKS Key Function Committee
Adamo co-Chair 2012-2013
with FDA audits, and support for registration RKS IND / IDE work group23-25
Adamo co-Chair 2013
26
and results reporting through
RKS Regulatory Science work group
Adamo/Steele co-Chair 2012-15
27
ClinicalTrials.gov. Tailored training is
RKS GLP working group
Rubinstein/Adamo co-Chair 2009-12
provided (n=131 trained in last year),
RKS Research Subject Advocacy group Rubinstein co-Chair 2009-2012
including for regulatory requirements for
RKS Recruitment Retention work group Rubinstein co-Chair 2008-2012
pre-clinical research conducted under FDA
Research Coordinator work group
Needler co-Chair 2012-14
Good Laboratory Practice (GLP)
regulations. In addition, we developed the capacity to serve as the Quality Assurance Unit (QAU) required by
GLP regulations, to provide system audits and inspections for GLP-compliant research. Connecting with the
University Director of Quality and Compliance (see Quality and Efficiency in the Administrative Core), and the
Office for Human Subject Protection (OHSP) Quality Improvement Program, RKS staff are working toward an
enhanced “culture of quality” in the overall University research enterprise.
Course offerings that the RKS function contributes to includes the following: BME 431 FDA Regulatory
Processes and Intellectual Property, BME 432 Navigating FDA Regulatory and Commercialization
Landscapes, PM 494 Fundamentals of Science, Technology and Health Policy, PM 488 Experimental
Therapeutics, ENT 425 New Venture Management and Technical Entrepreneurship, BST 465 Design of
Clinical Trials, MBI 403 Drug Discovery, PHP 404 Principles of Pharmacology, and TOX 521 Toxicology I.
In addition to the education and training described above, RKS staff also contributed to local and national
workforce development through several initiatives: We created the Study Coordinators Organization for
Research and Education (SCORE), which provides peer support and a forum for sharing best practices.
(Monthly meetings (n=20 attendees) and annual ½ day events (n=143) report over 90% satisfaction with the
educational material.) SCORE, via RKS, convened a working group (n=39) of research coordinators,
administrators, URMC Human Resources and the Office for Human Subject Protection (OHSP) that met 7
times in 2013, and adapted templates produced by the Consortium Research Coordinator work group to
propose a 3-level job series for research coordinators, which was implemented in April 2014. Second, RKS

and OHSP personnel contributed to national CTSA supplements on GCP training standards and
recommended competencies for investigators and research coordinators, as members of the leadership team
for the CTSA-consortium project “Enhancing Clinical Research Professionals’ Training and Qualifications.”
(See Letters of Support, Barohn and Mashour) Lastly, University investigators led efforts to convene national
experts to collaborate on new Regulatory Science initiatives, in support of FDA priority areas.
E.2.2 Innovation: Building on the success of our past regulatory training, we will build on-line IND/IDE
management tools, share our GMP and GLP compliance procedures in an academic ‘culture of quality’ across
the CTSA Consortium, and create competency-based training standards for researchers, in collaboration with
Consortium partners. Regulatory Science refers to efforts to shape evolving regulatory policy and requirements
through the application of innovative science,
Figure E3. Intersection of Regulatory Science and Regulatory
while Regulatory Affairs refers to work directed
Affairs
toward compliance with existing regulation. We
will provide leadership in Regulatory Science
training via programs developed in collaboration
with the University of Pennsylvania, and develop
new policy and guidance (Optional Core,
Regulatory Science to Advance Precision
Medicine), on behalf of the Consortium, regarding
regulation of Precision Medicine (Figure E3).
E.2.3 Approach:
E.2.3.1 Sub-Aim 2.a: Provide live and online
regulatory training: We will continue to provide
and enhance foundational regulatory affairs training through both online and in-person approaches, ensuring
guidance and support to researchers for proper data and safety monitoring, timely reporting of adverse events
and compliance with governing regulation. As new research approaches are developed, the RKS group will
provide updated guidance for these emerging methods and technologies –in particular we propose
development of regulatory guidance for precision medicine as outlined in an Optional Core. The operation of
two new systems, the Research Request Dashboard (RRD-completed) and a web-hosted IND/IDE datamanagement tool (partially completed) will continue to facilitate consultations and build connections between
collaborators. We will also develop innovative tools for informed-consent formulation.
We will strengthen and share nationally our capabilities in creating GLP- and GMP-compliant environments
(including stem cell manufacturing, and experimental drug packing and distribution) within an academic
environment. We will use our established GMP quality system as an example of successful manufacturing in
an academic environment, and will also share the experiences of developing a Quality Assurance Unit and
auditing GLP-governed studies. CTSA hubs will continue to be provided with details about the regulated
programs we have built.
E.2.3.2 Sub-Aim 2.b: Foster Research Coordinator workforce development: Building on the successful
initiative to standardize the career path for research coordinators, and drawing from standards under
development via CTSA collaborations for competency-based training, we will standardize education for both
research coordinators and faculty investigators. In addition to assuring baseline GCP training, we will continue
to collaborate with OHSP and CTSA Consortium partners to develop innovative and readily available
modalities for educational content on topics of increasing sophistication, enhancing approaches for
assessment of competency and will develop approaches to evaluate the impacts of such training on quality
and efficiency of research activities.
E.2.3.3 Sub-Aim 2.c: Utilize a Research Request Dashboard to manage expertise and collaboration: The
RRD (a web-hosted request management system) will continue to serve as the ‘front door’ through which
connections to regulatory experts will be facilitated. Regulatory experts also will participate in the range of
activities described above in BERD-coordinated activities. The participation of individuals knowledgeable about
regulatory requirements as contributors to multi-disciplinary collaborative teams will provide for one-on-one
consultations, identification of beneficial online training (e.g., orientation to requirements for FDA IND
application, orientation to medical devices and the requirements for an FDA IDE application, GLP introductory
and advanced training sessions) and connections to outside experts. The Research Engagement Specialist will
assure availability of supportive resources throughout the lifecycle of supported research. A well-prepared and
supported research workforce will be educated and competent to conduct research activities that not only
comply with governing regulation and policy but also that deploy evidence-based best practices.
E.2.3.4 Sub-Aim 2.d: Develop and Disseminate a Culture of Quality: NIH has noted a serious stumbling
block surrounding the lack of reproducibility of data stemming from basic science research laboratories. The

development of our ‘Culture of Quality’ initiative (see Administrative Core) will focus on efficiency in both basic
science and clinical research environments. We will develop and eventually share our Culture of Quality
processes to standardize and streamline efforts for best practices for research environments in the academic
setting, and introduce and encourage adoption of emerging standards for data reproducibility and rigor for
translational research—with a goal of excellence and reliability in research outcomes. We will improve
processes in research-supporting clinical services (e.g. Investigational Drug Pharmacy), and will develop
processes for comprehensive documentation and monitoring of research-related processes (e.g. a robust
document management system). Working in partnership with other hub Cores, including the Administrative
Core, the Data Reproducibility Initiative for clinical and translational research (a multi-institutional project led by
the University of Minnesota and including CTSA hubs collaborating to develop quality system training for
clinical and translational researchers) will be developed and adopted first within participating institutions and
then disseminated to all CTSA hubs. The outcome of these efforts will be to ensure a robust research system
with standardized processes and efficient oversight.
E.2.3.5 Sub-Aim 2.e: Regulatory Science Training and Education: Responsive to the emerging field of
Regulatory Science, and continued collaborations with our KL2 Institutional Career Development and
Translational Endeavors Core, we will support Regulatory Science initiatives that build on our existing UR work
and relationships with FDA-funded Centers of Excellence in Regulatory Science and Innovation in the following
workforce development initiatives: 1. Create a certificate program in Regulatory Science, 2. Develop and
implement experiential learning opportunities in both industry and regulatory agencies (through the UR-BEST
Program, in collaboration with PhRMA Foundation and the University of Pennsylvania ITMAP program) and 3.
Offer a seminar series on the topic of “Advancing Regulatory Science and Translational Science: Research,
Training and Partnerships.” The intended outcome of these initiatives will be to not only train researchers to
comply with existing regulation (regulatory affairs), but to also contribute to evolving regulatory requirements
through innovations in the science of regulation (regulatory science). We will also create a National Forum on
Regulatory Science to Advance Precision Medicine, described in an Optional Core.
Table E4. Research Methods Approaches, Outcomes and Metrics
Approach
Outcomes
Metrics
SA1: To provide novel means of initially accessing the diverse skill sets required for clinical and translational research
methodology, through a BERD (Biostatistics, Epidemiology and Research Design) team
Research Methods Forum
Improved collaborative research methods
Value of feedback as perceived by presenters
Facilitate New Collaborations
New collaborative research teams
Number of publications, grants resulting from
new research collaborations
Online Educational Modules
Researchers learn research methods that
Frequency of views of online modules,
increase study validity
Feedback from viewers on module content
Develop Novel Methods
Novel methods to address identified
# and impact of publications of novel methods
methodological needs
for scientific advances
SA2: To provide accurate guidance and training on applicable regulatory standards for translational research, including
compliance with Human Subjects protections and with Federally-defined Good Practices
Regulatory Affairs Training
Researchers are trained in regulations
Trainee feedback on quality of trainings
Research Coordinator Workforce
The local workforce is well trained to
Frequency, content and form of trainings,
Development
Consortium-endorsed standards
trainees feedback on trainings
Access to Collaborators
Local research design is high quality
Study-design changes made in response to
RKS recommendation, grants/publications
resulting from new collaborations suggested
Develop a Culture of Quality
Research system with standards
# of deviations from SOPs
Develop Regulatory Science Training Innovations in regulatory science
Regulatory science output
(grants/publications) from trainees
Table E5. Research Methods Timeline
Milestone
Research Methods Forum and facilitate new
collaborations
Develop and disseminate modules with
Translational Workforce Development
NBEM Pilot Program
IND/IDE data management tool
Data Reproducibility Initiative
Certificate in Regulatory Science

Year 1

Year 2

Year 3

Year 4

X

X

X

X

X

X

X

X

X

X

X

X

X

X
X
X
X

X
X
X

X
X
X
X

X
X
X

X

X
X
X

Year 5
X

X

X
X
X

X
X

X

X

X

X
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CORE F. HUB RESEARCH CAPACITY – SPECIFIC AIMS
Critical activities for the successful conduct of translational research include ensuring the inclusion of all
populations and the quality of participant and clinical interactions. These activities are necessary for research
findings to be relevant to the many diverse communities that comprise the broad population. To this end,
UR-CTSI programs facilitate the integration of research across the broad spectrum of human diversity (e.g.,
age, gender, disability, health conditions and other demographic characteristics such as race/ethnicity and
socio-economic status). We have developed a participant-centric approach to research recruitment and
navigation (see Network Capacity Core-Recruitment Unit), ensuring access and engagement throughout the
research experience.
At the CTSI, we have a successful history of including diverse populations in research, and of supporting
investigators to do this appropriately. Due to the strength of our Community Engagement efforts, we conduct
collaborative research with traditionally underrepresented populations, such as inner city African Americans,
Latinos and people who are deaf or have hearing loss. As a result of the integration of the National Center for
Deaf Health Research (a CDC Prevention Research Center) with the UR-CTSI, we developed a particularly
strong model for defining specific research needs and supporting the engagement of a special population. In
this regard, the UR-CTSI Workforce Diversity programs complement our Community and Collaboration and
Hub Research Capacity Cores.
We have also created an environment and processes that support continuous improvement for delivery of the
highest quality research and maintenance of the highest ethical standards. Further, we provide support to
investigators in the development of: strong scientific design (Research Methods, Biostatistics, Epidemiology,
and Research Design function (BERD)), realistic recruitment goals (Recruitment Unit), systems to track
enrollment and follow-up, data management to ensure high quality data, data monitoring protocols,
identification of feasibility issues and safety concerns, appropriate response to these issues, efficient and
orderly closure of studies, and monitoring of prompt publication. Clinical studies benefit from a variety of
support services to ensure the quality and efficiency of research, undergo departmental review prior to
submission to the Institutional Review Board (IRB), and are then meticulously reviewed by the IRB.
Dissemination of scientific information is a priority for the CTSI because the ultimate goal of research is to
improve the health of populations. Efficient dissemination requires several steps from prompt communication to
the scientific community, to adaptation of best practices in the clinic and community, and, importantly,
education of the population about research and study findings, all activities supported by the Recruitment Unit.
We view this Core as an incubator for research innovation to improve quality and efficiency. In addition, for
integration of special populations, we will ensure that innovations are responsive to the unique needs of a
broad variety of populations. We propose to establish the Office of Special Populations Integration to
complement Clinical Research Center activities and extend innovations throughout the UR-CTSI and the
institution. In addition, we will share best practices across the CTSA network.
Aim 1: To integrate special populations in the activities of the UR-CTSI through the collaborative
development, implementation and expansion of specialized programs, technical assistance, innovative
methods and other activities to facilitate institutional culture change. The integration of special
populations, including individuals from backgrounds underrepresented in research and individuals from across
the lifespan (children to older adults), supports the UR-CTSI mission to improve population health.
a. Increase the number of researchers who conduct community engaged research that is responsive to
the priorities of special populations.
b. Increase the number of individuals from special populations who participate in research.
Aim 2: To develop and maintain an integrated system that greatly facilitates the implementation of
highest quality research with human subjects. This will be accomplished by increasing early scientific
input, increasing the speed of study implementation, preventing protocol deviations, continuously assessing
and improving quality, and enhancing dissemination of scientific information. These activities will be pursued
not only at our institution but via collaborative efforts with other CTSA hubs.
a. Promote the best science and enhance rigorous scientific review process at UR.
b. Establish best practices for study conduct.
c. Establish scientific handoffs to ensure continued translation of promising findings

CORE F. HUB RESEARCH CAPACITY – RESEARCH STRATEGY
F.1 AIM 1: To integrate special populations in the activities of the UR-CTSI through the collaborative
development, implementation and expansion of specialized programs, technical assistance, innovative
methods and other activities to facilitate institutional culture change.
F.1.1 Background and Accomplishments: The UR-CTSI will continue to integrate special populations into
programs at all levels. Our success with integrating special populations is directly connected to our
commitments to community and stakeholder engagement and to promoting diversity in the translational
science workforce. Our successful research programs involving subpopulations include research on the
interrelationships of health and disease with factors such as environmental exposures, culture and
interpersonal factors, and health-related behaviors. We work with subpopulations distinguished by language,
communication, disability, condition or risk, culture, geographic location/dispersion, and socioeconomic status
(Table F1). This work with special populations complements our work with inner city Rochester populations
(see Community and Collaboration Core).
Table F1. UR-CTSI examples of successful engaged research with special populations
The UR has a portfolio of research
Research across the lifespan includes:
and research training across the
Populations
Adults-childhood Older
lifespan; these resources enhance
Pregnancy Children
conditions
adults
UR-CTSI efforts for translational
Deaf sign language users
X
X
X
research involving children and older People with hearing loss
X
X
X
adults. The URMC Office of Aging
Childhood cancer survivors
X
X
Research and Health Services
Populations at risk for suicide
X
X
X
(OARHS) is a resource for geriatrics Veterans
X
X
and gerontology programs of
People/families with neurological conditions
X
X
X
Online communities
X
X
research, education and clinical
People living with HIV
X
X
X
care. OARHS-associated initiatives
LGBT youth
X
X
include those of the HRSA-funded
People/families with autism spectrum disorder
X
X
X
(2015-2018) Finger Lakes Geriatric
Women/families in the legal system
X
X
X
X
Workforce Enhancement Program
People/families with inherited cardiac dysrhythmias
X
X
X
(FLGWEP), which brings together
Obesity (African Americans, pregnant women,
clinicians and other stakeholders in
deaf sign language users, children and their families,
X
X
X
X
urban and rural areas across the
and people with serious mental illness)
region. OARHS also convenes UR
researchers with complementary foci, such as those examining aging and sensory system function (hearing,
vision, balance), with implications for independence in later life. Research under the umbrella of the URMC
Department of Pediatrics includes six major areas that span the translational spectrum. URMC pediatric clinical
and research programs engage children with chronic and life-threatening conditions, such as cystic fibrosis and
cancer, and these programs follow patients/participants into adulthood, in collaboration with their primary care
clinician. The Greater Rochester Practice Based Research Network (see Community and Collaboration Core)
is another resource to enhance engagement with more children, older adults, and “hard-to-reach” populations.

Rochester NY has large populations of deaf sign language users and people with hearing loss.1 The UR-CTSI
programs with these populations are unique in the CTSA network. Deaf sign language users and people with
hearing loss comprise two groups that differ in many aspects, including language, culture, and lived
experience. Three similarities are: risk for health inequities, barriers to health communication, and limited
engagement with health research. The broad range of human diversity is expressed within populations of deaf
sign language users and people with hearing loss, including race, age, disability status and health conditions.
Our work with populations of deaf people and people with hearing loss provides a framework that we will use to
inform, adapt and develop approaches to enhance integration with other special populations, including other
groups of people with childhood conditions, other older adults, other language minority populations, and other
disparity populations.
The National Center for Deaf Health Research (NCDHR), a component of UR-CTSI, engages deaf and hearing
loss communities in all phases of the research process, from priority setting through research design,
recruitment and retention, interpretation of findings, dissemination, and back to priority setting.2 The
CTSI/NCDHR experience with stakeholder engaged research contributes to our integration of research across
the lifespan (see letter of support, NCDHR External Advisory Committee).
Research with deaf sign language users presents opportunities to conduct stakeholder engaged research
across the translational science spectrum. Most deaf adult sign language users are deaf since birth or early
childhood, and this phenotype has a small number of common genotypes. Public health research that identifies

high prevalence health conditions (e.g., obesity3) or low prevalence health conditions (e.g., current smoking3,4)
leads to basic research to understand the underlying genetics and cellular mechanisms of health and disease,
and the translation of that research to inform precision medicine with individual patients and families.
UR-CTSI work with deaf populations led to methodological innovations and the scientific study of those
methods, and this leads to translation and adaption of those methods for use with other populations. We are
currently conducting a NCATS/NIDCD funded randomized trial to assess three methods of informed consent
with deaf adult American Sign Language (ASL) users: standard written English, a video monologue in ASL,
and a video dialogue/novella in ASL. Video informed consent has applications to other populations, such as
those with low literacy, including young children. UR-CTSI custom software that uses pre-recorded video to
conduct surveys in ASL is being adapted for use with young children who are hearing.
F.1.2 Innovation: UR-CTSI activities are innovative because of the populations we work with, our adaptation
and use of technology to complement and enhance traditional approaches to integration, and our evaluation
and adaptation of novel methods used with one population to use with other populations.
F.1.3 Approach: We will codify many existing activities by establishing the Office of Special Population
Integration (OSPI) to implement and coordinate activities and resources to achieve the aim of integrating
special populations in UR-CTSI. The OSPI will provide technical assistance, offer enrichment activities, and
foster collaborations to develop resources and novel methods that will enhance participation. The OSPI will
evaluate lessons learned from the UR-CTSI experiences working with special populations, and will work to
translate, disseminate, and implement successful approaches across disciplines and programs within the
UR-CTSI, the institution and other CTSA hubs. The OSPI will include faculty, staff and trainees who work with
and/or are members of groups that are underrepresented in research. OSPI will conduct activities to increase
integration of special populations in close collaboration with the Recruitment Unit of the Network Capacity
Core, the Community and Collaboration Core, and the Director of Diversity and Inclusion. We will share
methods/resources with others in the CTSA network, and will evaluate and adapt/translate approaches from
other CTSAs.
F.1.3.1 Sub-Aim 1.a: Increase the number of researchers and research programs that conduct
community engaged research that is responsive to the priorities of special populations.
OSPI technical assistance: Research teams, trainees and community members from UR and the CTSA
network can request consultation from the OSPI. We anticipate that the most common questions will relate to
increasing the research participation of children, people with childhood onset conditions, older adults, people
with hearing loss, and deaf sign language users. In response, the OSPI team (described below) and other
OSPI consultants will recommend approaches and resources used successfully with a specific population, or
will work collaboratively with the research team and community partners to adapt approaches and resources
for use with a new population or in a new setting. The approach will be analogous to our work with inner city
populations. We also expect requests regarding integrating individuals from special populations into research
teams. For example, OSPI and NCDHR will work with research teams to retain individuals already in the
scientific workforce who develop hearing loss. Many of the programs, resources and technology applications
that we develop for use with learners and research participants who are deaf or have hearing loss can be used
with aging researchers, teachers and clinicians who develop hearing loss, to support their continued
contribution in their roles in the scientific workforce. Our experiences with this population have given us
methods and approaches that can be applied to other special populations.
OSPI enrichment activities: We will plan and conduct enrichment activities on topics informed by questions to
OSPI and will address integrating special populations in research, accessible research methods,
community/stakeholder engagement and collaboration, workforce diversity, microaggressions, and institutional
culture change. The target audiences include faculty, students, staff and stakeholders. We will coordinate
educational programing with the Director of Diversity and Inclusion. Presenters will include OSPI team
members from UR and elsewhere. These activities will be filmed, captioned, and archived for future viewing.
OSPI resource development: Data on research experiences and attitudes are essential to adapt existing and
develop new programs that integrate special populations. OSPI will work with the Recruitment Unit and others
to adapt/translate existing tools for use with new populations. For example, we have experience adapting
surveys for use in ASL, with a rigorous process that includes translation, independent back-translation,
individual in-depth cognitive testing, and studio filming.5 We will review and select items in tools such as the
CTSA Research Participants’ Perception Survey (RPPS6) and the UR-CTSI Survey of Community Attitudes on
Research Participation (SCARP), adapt the selected items and evaluate them, and share the adapted tools
through the CTSA network.

F.1.3.2 Sub-Aim 1.b: Increase the number of individuals from special populations who participate in
research.
OSPI novel methods: We will use data on research experiences to identify and address barriers. We will foster
new collaborations to leverage successful research programs to work with new populations in new ways, and
increase access, participation and integration of special populations. Two examples:
1) Research with young children: Children too young or unable to read cannot respond to written survey
items, such as those in the NIH Pediatric Patient Reported Outcomes Measures Information System (PPROMIS). CTSI/NCDHR has experience and custom software to create surveys that use videos. We will bring
together NCDHR and the URMC PROMIS team to create and evaluate a P-PROMIS survey that uses
audio/video files for use with children, comparing the self-report findings with proxy responses from parents
(the current standard for collecting P-PROMIS data for children who cannot read).
2) Research with older adults: More than 60% of non-institutionalized adults aged 70 and older have
hearing loss.7,8 The prevalence is higher for older adults receiving home care services and those in long term
care facilities. Communication barriers threaten research participation, generalizability and data integrity.
CTSI/NCDHR will work with the Healthy Living with Hearing Loss Community Committee (HL2) to identify and
address barriers to research participation. CTSI researchers with the Center for Human Experimental
Therapeutics (CHET) use smart phones to collect data and communicate with research participants. OSPI,
CHET and NCDHR will work together to use smart phones with older adults with hearing loss to examine the
association of communication with connectedness and health, and will evaluate methods to enhance research
participation and data collection with older adults with hearing loss.
Steven Barnett MD, NCDHR director, will lead the OSPI team in close collaboration with the CTSI Director for
Diversity & Inclusion. The team will include URMC research leaders working with older adults, children and
other special populations (Table F2). Our team will meet monthly to coordinate activities across programs and
assess progress. Team members will meet with investigators and community members in response to queries.
Table F2. Office of Special Populations Integration
Name
Roles & Affiliations
Steven Barnett MD
OSPI Leader; Director, NCDHR
John Cullen PhD
Director for Diversity & Inclusion
Amina Alio PhD
Department of Public Health Sciences
Yeates Conwell MD
Director, Office for Aging Research & Health
Services
Carrie Dykes PhD
Recruitment Unit
Jill Halterman MD MPH
Co-Vice Chair for Research, Dept of Peds
Gail Newton
Community & Collaboration Core
Vincent Silenzio MD MPH Department of Psychiatry

Populations/topics
Deaf sign language users; People with hearing loss
Workforce diversity
People living with HIV; African American churches
Older adults; Populations at risk for suicide
Research engagement; Recruitment & retention
Pediatrics; Children with asthma and their families
Community engagement; Community Advisory
Council
Online communities; LGBT youth

F.2 AIM 2: Participant and Clinical Interactions: To develop and maintain an integrated system that
greatly facilitates the implementation of highest quality research with human subjects.
We will develop and maintain an integrated system that greatly facilitates the implementation of highest quality
research with human subjects. This will be accomplished by increasing early scientific input, increasing the
speed of study implementation, preventing protocol deviations, continuously assessing and improving quality,
and enhancing dissemination of scientific information. These activities will be pursued not only at our
institution but via collaborative efforts with other CTSA programs.
F.2.1 Background and Accomplishments: The UR-CTSI has created an environment and the processes to
support continuous improvement in the performance of the highest quality research and maintenance of the
highest ethical standards. To achieve these aims, the UR-CTSI invests resources in the education and training
of investigating teams at all levels, from junior to senior faculty and study coordinators. Furthermore, since
translational science is most often a team effort, the UR-CTSI facilitates the creation of multidisciplinary teams
(Community / Collaboration Core). These teams can take advantage of the CTSI Clinical Research Center
(CRC), a designated facility for translational research. This Center, directed by Dr. G Schifitto, Professor of
Neurology, is currently used by 55 investigators with over 100 active protocols resulting in a total of about 2000
visits annually. Of study participants using the CRC, approximately 21% are children and 15% are over 65
years old. An average of 65% of all clinical departments at the UR uses the CTSI-CRC (9-33) yearly.

A recent survey of investigators and coordinators using the CRC indicated that 94% of them would recommend
use of the CRC to other investigators. Frequent comments were that the highly experienced CRC staff
provided outstanding quality control of clinical research and that the research environment created greatly
enhanced study participant satisfaction. Thus, the CRC is a tangible hub for the UR-CTSI broader efforts to
support the conduct of translational research and create an environment of continuous quality and efficiency
improvement. The UR-CTSI also serves a vital function in the dissemination of research findings to the
research community, enabling more rapid translation to the next step in the translational continuum.
F.2.2 Innovation: The CRC has had significant success in creating a nurturing environment for high quality
clinical and translational research at UR. We propose to continue and expand these efforts by developing and
maintaining an integrated system throughout the UR-CTSI to facilitate the implementation of highest quality
research, and by collaborating within the CTSA Network to achieve the ultimate goal of a nimble but effective
national research engine that catalyzes quality and efficiency while assuring the highest ethical standards.
F.2.3 Approach: We have identified key elements by which the PCI can contribute by refining or creating new
tools that address the scientific review process at UR (creating guidelines and training modules for faculty);
establishing best practices for study conduct (create protocol checklist with delegation of activities, and track
protocol deviations via an incident module; provide study participants with educational material about scientific
research); and establishing standards for scientific handoffs (from reporting to the scientific community, to
disseminating to community based clinicians and community stakeholders at large).
F.2.3.1 Sub-Aim 2.a: Promote the best science and to enhance rigorous scientific review process at
UR.
Establishing a sound scientific review process is an important step that helps prevent scientifically and ethically
flawed studies from being conducted. Investigators benefit from the availability of scientific input in the early
planning phase of a study. As described in BERD section (Research Methods Core) of this application, we will
implement an enhanced transdisciplinary Research Methods Forum to facilitate the creation of new teams and
enhance early scientific input. Investigators directly supported by the CTSA award are expected to participate
in the Research Methods Forum and receive scientific input from the start of their study. In addition, the URCTSI has implemented institution-wide guidelines for departmental scientific review prior to review by the IRB.
We believe this is the most cost-effective way for the CTSI to constructively influence the scientific review
process at our institution. The review contains assessment of the following: scientific merit (testable
hypotheses, study design); societal benefit, investigator skills/expertise to conduct research; adequacy of
resources and feasibility; and identification and mitigation of risk, as described in the Quality and Efficiency
section of the Administrative Core). We are now querying the IRB review to assess whether the current
guidelines for scientific review are having the intended impact, i.e., preventing substandard protocols from
reaching the IRB. For a first analysis, we will use the time the protocol stays in IRB (1 SD above mean) as a
red flag for scientific concerns. Moving forward, the IRB will identify as unacceptable protocols which do not
appear to have had adequate scientific review before submission. Unacceptable protocols will be flagged for
intervention by the Trial Innovation Unit (see Network Capacity Core) in their bi-weekly meetings. The Trial
Innovation Unit (based in the Dean’s office and empowered to halt research projects) will already be tracking
times from submission to IRB approval (and time for contract approvals), enrollment performance, and protocol
deviations reported to the IRB. The intervention for unacceptable protocols may include identifying patterns
within departments suggesting that additional training is necessary for those doing the scientific review and for
the investigators submitting those protocols. This training may require additional modules via our Office for
Human Subject Protection research education and training program. We are also piloting the approach of
engaging those who are performing department-level scientific review of human-subject protocols to identify
investigators who would benefit from our new Research Methods Forum. We will identify opportunities to
measure scientific quality improvement in studies responding to scientific reviewer feedback. If we demonstrate
value through our efforts, we will seek to scale with other departments, to establish an efficient institutional
approach to ensuring high quality research plans. Similar to the IRB process monitoring described above, the
Trial Innovation Unit will be tracking compliance with ClinicalTrials.gov registration and results reporting
requirements. Investigators requiring assistance will be supported by the RKS team (Research Methods).
F.2.3.2 Sub-Aim 2.b: Establish best practices for study conduct.
Prior to implementation in the CRC, each protocol is reviewed by the investigating team, a CTSI project
manager, CTSI research nurses and coordinators and the CRC director, Dr. Schifitto, to ensure appropriate
use of the CRC. We will have a customized checklist for each protocol and for each visit that assigns
individual task responsibilities according to the protocol workflow, helping investigators adhere to the protocol.
Briefly, the checklist will be protocol-specific and derived from the protocol-planned schedule of activities; thus
it will help clarify procedures and identify preventable protocol deviations. We will, in addition, develop a

reporting system to record all protocol deviations and near protocol deviations (near misses). This information
will then be reviewed with the study team and an action plan will be put in place to prevent further occurrences.
Once fully developed, we will disseminate the task checklist and reporting system to the CTSA Consortium as
a means to minimize protocol deviations.
In order to maintain high quality research training at all levels at our Institution, the CTSI and the Human
Research Protection Program (HRPP) actively interact to promote education and training for compliance with
human subjects regulations, as well as more advanced training to achieve additional competencies (Workforce
Development). In addition to formal training, informal training is conducted during protocol reviews as
mentioned above. We will establish a formal orientation program for study teams on protocol conduct by
presenting the program on an annual basis to the UR Study Coordinators Organization for Research and
Education (SCORE) as described in RKS (Research Methods Core). SCORE reaches study coordinators
across the UR. This educational activity will also be included in HRPP educational modules accessible to all
study team members. In addition, study team members new to the CRC will be presented with a formal
Table F3. Protocol implementation orientation template:
protocol implementation orientation (Table F3).
In-service preparation for study initiation: protocol, consent, special

Although study participants and their families are
needs
eager to have a particular condition assessed, they
Review of equipment necessary for the study
are often unaware of why a study is performed in a
Review, modify or create study flow worksheets
specific manner. This may affect their perception of
Review, modify or create templates for source documents
the study as well as their willingness to participate,
Scheduling and practice for recruitment
especially in studies that require significant
commitment of time and involve invasive procedures. While the consenting process addresses study-specific
questions, we propose to develop educational modules that integrate the study participants’ bill of rights with
elements of study design. The module will be short, one to two pages and will be given to study participants
after a brief introduction of the key elements provided in the document. This should help study participants to
ask appropriate questions of the study team and to better understand future study results. We will develop
these materials in collaboration with the Recruitment Unit (Network Capacity Core) as they coordinate their
marketing campaign to educate the regional community about health research. We will also utilize their
research satisfaction surveys, particularly for studies conducted in the CRC, to identify areas for quality
improvement in the participant experience. We will also collaborate with Community/Collaboration Core to
assure cultural competence.

Our overall goal is to maintain two-way communication with investigating teams and research participants to
implement and translate the best research possible. It is important to receive feedback from investigators, as
well as participants, to best support the CTSI enterprise to continue to proactively reach out to investigators.
We piloted a survey, mentioned above, to ascertain whether the resources provided by the CTSI-CRC met the
needs of study teams, and whether additional resources may be needed. Key elements of the survey
assessed: access to resources needed, quality and flexibility of staff in accommodating needs, study
participant satisfaction with care, and overall impact on study implementation. We intend to continue to conduct
such a survey across the UR-CTSI twice per year and revise services based on feedback.
Recruitment and retention of study participants: This is an important aspect of successfully conducting a study
and is addressed by the Recruitment Unit described more fully in the Network Capacity Core. The CRC will
take full advantage of the Recruitment Units’ plans to disseminate information to the community as well as
receive feedback from the community about research participation.
F.2.3.3 Sub-Aim 2.c: Establish scientific handoffs to ensure continued translation of promising
findings.
In addition to ensuring timely analysis and reporting of study results, we will assist with identification of new
research questions generated by research findings. Often, despite appropriate dissemination of results,
promising discoveries are insufficiently recognized; this results in delays for development of the next
translational inquiry. Working with the CTSI Evaluation Team (Administrative Core), we will develop methods
for identifying stalled translational research. We will develop approaches to assist researchers to identify next
steps in translation of their study results, and also to broadly disseminate information about available findings.
We will ensure the broad communication of findings within the institution through presentations and seminars,
to the Upstate New York Translational Research Network (UNYTE) network through Scientific Sessions (see
Community and Collaboration Core), and to the CTSA Consortium through relevant Domain Task Forces.
PCI Structure: Dr. Schifitto will lead the PCI Core and the CTSI-CRC. His team will include a PCI Project
Manager; a PCI Health Project Coordinator, a PCI Research Engagement Specialist, four CRC research
nurses and two CRC research dieticians. Dr. Schifitto will meet weekly with the PCI project manager and Eric

Rubinstein (CTSI Executive Director) and monthly with the PCI/CRC team. Dr. Schifitto will meet bimonthly
with Dr. Barnett, Director of OSPI and Dr. Bennett, Core Director. Dr. Schifitto will also attend the bimonthly
CTSI Operations Committee.
Table F4. Hub Research Capacity
Aim1: To integrate special populations into the activities of the UR-CTSI
Sub-Aim a: To increase community engaged research that is responsive to the priorities of special populations.
Approach
Outcomes
Metrics
Establish a UR-CTSI Office of Special Increased research responsiveness to the # of consultations provided
Population Integration (OSPI)
needs of special populations
Proportion of consulting clients satisfied
# programmatic changes made
Create / implement ISP research
Increased researcher knowledge and
# of attendees (by category)
skills development activities
skills related to integrating special
Evaluation surveys from attendees
populations in to research.
Evaluation to assess influence on research
Develop collaborations with other
Increased knowledge of best practices
# of CTSAs that use resources
CTSAs to translate, disseminate and
related to integrating special populations
# of methods/resources from other CTSAs
implement methods to increase ISP
in to research
used by UR-CTSI programs
#of presentations/publications related to ISP
Sub-Aim b: To increase the number of individuals from special populations who participate in research.
Approach
Outcomes
Metrics
Foster collaborations to develop new
Increased access, participation, and
# children/families who participate
methods with new populations:
integration of special populations in
Experience of children/families who participate
Pediatric PROMIS video surveys for
research
# older adults/families who participate
use with children who do not read
Experience of older adults/family members
Older adults, smartphones, hearing
# research projects that adapt methods
augmentation
Proportion of research participants in SP
Select existing tools for integrating
Increased access and use of the survey
-# programs that use the adapted /translated
populations and adapt/translate those instruments with special populations
surveys at UR-CTSI, UR, the CTSA network,
tools for use with new populations
and elsewhere
- Research Participants’ Perception
-# individuals who take the adapted /translated
Survey (RPPS)
surveys from UR-CTSI, UR, the CTSA
- Survey of Community Attitudes on
network, and elsewhere.
Research Participation (SCARP)
Aim 2: To develop and maintain an integrated system that greatly facilitates the implementation of highest quality research
with human subjects.
Approaches
Outcomes
Metrics
Promote best science and establish a Increase in # new teams
# new research teams formed
rigorous scientific review process at
Increase in number of quality proposals
# research proposals submitted
# research proposals funded
UR
Increase in # scientifically and ethically
Proportion of protocols reaching IRB that are
sound protocols
scientifically or ethically unacceptable
Provide regulatory support and speed Outcomes and metrics are incorporated in the Regulatory Knowledge and Support section
process of study activation.
(RKS team (Research Methods Core) and Trial Innovation Unit (Network Capacity Core)
Establish best practices for study
Increased protocol adherence; Study
# protocol deviations and number prevented
conduct
team and study participant satisfaction
per protocol and per number of subjects
enrolled
Investigating team /study participant surveys
Establish scientific handoffs to ensure Increased translation of research findings
# stalled translational opportunities
continued translation of promising
# successful hand-offs facilitated
# CTSA hubs collaborating to refine and
findings
disseminate the model
Table F5. Hub Research Capacity Timeline
EVENT/ACTIVITY/MILESTONE
Establish OSPI
Evaluation data collection re: OSPI
Adapt/translate recruitment unit tools
Novel methods: Pediatric PROMIS video
Novel methods: Smart phone research
tools
Study teams survey
IRB checklist and protocol monitoring
Training modules for scientific review
Incident module for protocol deviation
Study participant educational module
Protocol implementation module

YEAR 1
X
X
X
X
X

YEAR 2
X
X

YEAR 3

X

X

X

X

X

YEAR 4

YEAR 5

X

X

X

X

X

X
X

X

X
X

X
X
X

X
X
X

X

X
X

X
X
X
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CORE G. NETWORK CAPACITY – SPECIFIC AIMS
The NCATS Trial Innovation Centers (TICs) and Recruitment Innovation Centers (RICs) will guide the CTSA
Consortium efforts to serve as an integrated site network. Such a network will be capable of recruiting,
evaluating and retaining a diverse set of research participants for projects that originate from, and are funded
by, all the NIH Centers and Institutes, as well as other research partners, such as not-for-profit foundations and
industry. Each hub will need to have a prepared, diverse and willing cadre of experienced investigators to
participate in those efforts, and be able to efficiently identify potential research participants, and reach them
with pertinent information regarding study participation. While study recruitment is often seen as a major hurdle
in study completion, the ‘activation period’ of each study site (IRB approval and contract negotiation) can often
be as lengthy as the recruitment period itself. The University of Rochester CTSI has an unusual depth of
experience in both running global, multicenter trials for drugs and devices as a hub, and functioning as a
performing site in NIH-funded networks. The experience as a site in the NINDS-funded NeuroNEXT
consortium, requiring a central IRB (reliance model) and uniform site contracts, is particularly germane to the
planned CTSA consortium activities. We co-led the efforts to develop the CTSA-driven master contract for
industry and currently are furthering that effort (along with PCORI) for other master agreements, such as for
NIH awards. We also co-led CTSA efforts on setting standards for scientific review of research proposals
before IRB review. We have developed nationally recognized (the White House recognized Dr. Ray Dorsey as
a ‘champion of change’) smartphone platforms to enable online consenting and remote research data
collection processes that can serve as a novel model for CTSA projects. These efficiencies can speed
consortium projects.
Familiarity with network participation must be complemented by network performance, particularly with regard
to recruitment of research participants. With strong and enduring community connections, the Rochester CTSI
was able to recruit one of the highest numbers of ResearchMatch participants, has recruited subjects from
disadvantaged and hard to reach populations for research (deaf and hard of hearing, autism spectrum
disorder), and developed novel technologies to enable ‘anyone, anywhere’ to participate in research. As a
diverse urban and rural region we serve as a microcosm of the national population, with its assorted
challenges and opportunities. A community that participates in research by enrolling in clinical studies is a
community that understands the important role health research plays in improving the health of the population.
The UR-CTSI recognizes that raising community awareness, and providing education about and opportunities
to participate in research are essential to successfully move research forward. In addition, successful research
capitalizes on novel methods, and builds teams with essential recruitment and retention expertise using tools
to complement and enhance the skills of research teams. Direct contact with participants and the community
through a variety of modalities is essential. These modalities must ensure connection with all groups in the
community including underrepresented and special populations. Our plan to support recruitment and retention
of participants was developed, and will be refined, with these themes in mind, and be in alignment with the
community engagement initiatives described in the Community and Collaboration Core.
Under the guidance of a Core Director and Trial Innovation and Recruitment Units we will achieve the following
Specific Aims:
Aim 1: To establish a local Trial Innovation Unit, utilizing our experiences as both a hub and
participating site in multi-center projects, to identify and streamline obstacles to trial initiation and
conduct.
a. Implement a database to track all relevant trial milestones including IRB and contract milestones, as
well as trial conduct metrics of enrollment, protocol violations, and financial status, in an effort to
improve trial efficiency
b. Maintain a Clinical Research Review Process Improvement Team to monitor for and resolve
institutional impediments to research implementation
c. Actively seek complementary CTSA Consortium projects for which the Rochester region can effectively
contribute as an enrolling site.
d. Distribute our developing capabilities and technologies, across multiple disease areas, within the
Network and to complement national NCATS TIC efforts
Aim 2: To expand our Recruitment Unit to successfully interact with the CTSA RICs, and to provide
expertise in the ethics, communications, informatics and patient engagement necessary for participant
recruitment.
a. Provide investigator and research team consultations in recruitment strategies
b. Identify and deploy novel and established best practices, and provide education to researchers about
recruitment tactics and strategies
c. Enable patient engagement in research: communication about trial opportunities, data and experiences
d. Implement policy changes, driven by the Trial Innovation Unit, into routine recruitment practices

CORE G. NETWORK CAPACITY – RESEARCH STRATEGY
G.1 BACKGROUND
The CTSA Consortium is in the midst of transition from a loosely connected set of awarded institutions to a
tightly integrated network of sites capable of deploying complex, multi-center research projects. Multi-center
projects have historically been difficult and time consuming to initiate. Local negotiations on contracts and IRB
deliberations have been part of that inefficiency. An additional inefficiency has been the uncertainty of whether
appropriate research participants could be identified and recruited. In response to these historic obstacles,
NCATS has proposed the creation of Trial Innovation and Recruitment Innovation Centers (TICs and RICs) to
coordinate the CTSA Consortium efforts to reduce such inefficiencies. The University of Rochester CTSI has
an unusual depth of experience in both running global, multi-center trials for drugs and devices as a hub, and
functioning as a performing site in NIH-funded networks. Hence, we are well placed to both function efficiently
as a participating site in Network projects (what we call ‘engaged followership’), as well as to continue to
contribute innovative methods to the CTSA Consortium in order to improve translational efficiency.
The University of Rochester has been a consistent contributor to multi-center research groups across a broad
range of conditions, involving all stages of translation. These networks include the recently formed NINDS
NeuroNEXT (focusing on early stage trials) Trial
Table G1. UR Mean Enrollment, Trial Consortia, 2011-2014
Network, the NCI National Clinical Trials Network, the NIH Trial Consortium
mean enrollment
NIAID AIDS Clinical Trial Group and HIV Vaccine
HIV Vaccine Group (NIAID)
90 enrollments/yr
Evaluation Group, as well as NHLBI-funded networks AIDS Clinical Trials Group (NIAID) 60 enrollments/yr
in cardiology, the NIA-funded Alzheimer’s Disease
Alzheimer’s Disease Studies (NIA) 20 enrollments/yr
Cooperative Studies, and NINDS-funded studies
NHLBI trials
12 enrollments/yr
conducted by the Parkinson, Huntington and Muscle
NINDS trials
20 enrollments/yr
Study Groups (Table G1). As importantly, the
1 trial completed, planned 10,
NeuroNext (NINDS)
enrolled 12 of 255 (28 sites)
University of Rochester has served as the central
coordinating center for over 36 NIH-funded multicenter clinical trials and observational studies (14 Cardiology, including long QT syndrome genetic studies,1,2
11 in Parkinson disease, including the largest PD clinical trial to date,3 and 11 in other muscle, eye and
degenerative disorders, including Huntington disease genotype/phenotype correlation4), and over 50 industryand foundation-funded trials, utilizing hundreds of clinical trial sites across 4 continents.1-13 In addition, the UR
serves as a national hub for the NCI Community Oncology Research Program. This work has given the
institution a keen awareness of the qualities of a well performing site and the infrastructure needed to maintain
efficiency.
The UR-CTSI has taken a leadership role in streamlining contracting processes. In response to data from a
2010 CTSA Contracts Processing Study representatives from the University of Rochester participated, with the
CTSA Master Contracts Working Group in developing the Accelerated Clinical Trial Agreement (ACTA). The
ACTA sets forth the contractual obligations of both parties, and presents language which is acceptable to both
academic institutions and industry. Building on that success, the Group has completed the development of
ACTA for studies utilizing a CRO and an Accelerated Confidentiality Disclosure Agreement, and is finalizing an
ACTA for use by study coordinating centers. For the past 2 months, the UR-CTSI has taken the lead on the
development of a sub-agreement template for multi-site federally sponsored clinical trials. The final template
will be approved for use by both the Federal Demonstration Partnership and NCATS and will be considered the
new “gold standard”. Completion of this work is expected by the end of the calendar year.
For the NINDS NeuroNEXT clinical trial network participation, the UR has agreed to pre-negotiated master
contracts and to a reliance model central IRB. We have embraced the NeuroNEXT model of central IRB review
and master contracts. Of the 3 NeuroNEXT studies started in Rochester, we have experienced an average 24
days to IRB approval and 63 days to contract signature (Table
Table G2. NeuroNext Start Up Experience
G2). This performance represents a significant improvement over
Days to
Days to
our recent phase 3 trial experience, as was intended (more details
Study
Contract
IRB
Approval
below). The institution is fully committed to accepting a reliance
Ibudilast in MS
8
14
model central IRB and master contracts as part of participating in
Rituximab in MG
57
9
the CTSA Consortium. In addition, we have used a central IRB
RHAPSODY126
14
(reliance model) for industry sponsored trials (n=300/yr) for the
Stroke
past decade. Our prior experience was that local IRB review in
14
multicenter trials added little to the process.
The UR-CTSI has recently piloted a Clinical Trial Management System (CTMS) in a partnership with a local
company (Bio-optronics Inc) in an effort to establish more efficient means of monitoring all aspects of trial
activation and execution. The system was deployed at 4 major clinical trial recruitment sites within the UR to

assess the implementation logistics and potential efficiencies. While that pilot was illuminating regarding local
needs and obstacles, we await the NCATS TIC and RIC creation before establishing a new local CTMS. We, in
the intervening time, propose enhanced centralized tracking of study activation and recruitment performance,
via implementing a
Table G3. Selected Issues Resolved by Clinical Research Review Process Improvement Team
Tracking Database in
Issue Brought to CRRPIT
Resolution as Assisted by CRRPIT
OnBase, a currently
Involvement of Residents in Clinical Trial
Clarified guidelines with Residency Director
Recruitment
installed data
IRB concerns about FDA non-hold comments on
Clarified meaning/impact of FDA IND comments
management system.
INDs

for IRB

We established a
Electronic health records access for site study
Codified legitimate use and restrictions
monitors
Clinical Research
Delay in obtaining institutional risk assessment for Established a Risk Assessment Review
Review Process
studies in which sponsor limits indemnification
Committee that meets to take action as need for
Improvement Team
individual studies
(CRRPIT) in 2006 to
Necessity of clinical reads on images collected for
Determined local read not necessary
improve institutional
a multi-site study utilizing central image-reading
Including VA sites in study with IRB reliance
Due to VA requirements not able to accommodate
efficiency (Table G3).
model
Representatives from
Charging subjects for device study participation
Local site decided not to participate in the study
the University Offices
of Human Subject Protection, Research Project Administration and Counsel all attend so the Team can
implement changes.
We also recognize that initiation (or ‘activation’) of a trial is just the first step, and that efficient recruitment of
participants, expert execution of study procedures, and retention of study participants are essential next steps.
In 2010, the UR-CTSI formed a Recruitment Unit, within Community Engagement, that included expertise in
participant engagement, health policy, and cultural competency. In May 2013, the Recruitment Unit launched
the OPENDOOR Health Research Website (funded by a supplement to our CTSA award), creating an
improved infrastructure for community participation in health research. OPENDOOR established
communication that reduced the impact of barriers for recruitment by creating: 1) a web-based interface for a
local participant registry and links to the national ResearchMatch.org registry, 2) a process for investigators to
post their studies and for participants to search those studies, 3) a process for participants to complete an
eligibility screen and communicate electronically with the study team, 4) a telephone number for questions
about health research, 5) a website that the UR-CTSI can use to educate the community about the importance
of research, linked to health education, and 6) media materials (public service announcements, posters, and
brochures) to raise community awareness and to promote participation in health research. Since starting
OPENDOOR, 428 participants have registered in the local registry and 390 of them have been contacted for a
research study. In addition, 1237 local participants have registered in ResearchMatch.org, of the total 9,147
participants nationwide, the highest enrollment rate of all participating institutions. Since inception 342 studies
have used the website and 120 investigators have used the registries to identify potential participants. In the
past year alone, 169 participants have contacted the Participant Navigator interested in participating in
research.
The Recruitment Unit also supports investigators and research teams by providing expert consultation and a
graduate-level course. Over 100 investigators/trainees have participated in or utilized these resources. In
March 2015, a Research Engagement Specialist, Dr. Carrie Dykes was hired who manages the Recruitment
Unit. Dr. Dykes also manages the CTSI Research Help Desk (see Administrative Core) and sees all requests
for research assistance. She proactively screens these requests and contacts investigators that may benefit
from a recruitment and retention consultation.
The UR-CTSI currently uses i2b2 to identify patients that meet particular study inclusion criteria. In the past
year, there have been 45 i2b2 consults, 30 eRecord research consults and 284 investigators have completed
the i2b2 training and accessed the tool. We have also developed an i2b2-to-RedCap interface (see Informatics
Core) that allows investigators to obtain patient information so they can be contacted through their providers to
participate in research.
G.2 Aim 1: To establish a local Trial Innovation Unit, utilizing our experiences as both a hub and
participating site in multi-center projects, to identify and streamline obstacles to trial initiation and
conduct.
G.2.1 Innovation: We will develop a new Unit to monitor ongoing study metrics, take remediation actions with
investigators and projects that demonstrate deficits, and guide all CTSA Consortium projects to collaborators.
The UR-CTSI has had a strong interest in issues of trial activation for the past decade, based on the
challenges encountered by the institution in leading over 100 multi-center studies in Neurology, Cardiology and

other disorders. We were one of the first institutions to begin to rely on a Central IRB for our industry funded
clinical trials in an effort to reduce review times. That said, our study activation locally is still in need of
optimization. Reviewing our experience with 12 Phase 3 trials in the first half of 2014, our IRB approval time
was, on average, 72 days (range 32-168). Contract approval times had a large variability with an average of
102 days (range 4-164), which may be improved with a broader utilization of the master contracting process,
as demonstrated by our NeuroNext experience. The first patient was enrolled, on average 82 days after study
activation, but there was an outlier for a rare cancer of 368 days. Excluding that outlier the average time to first
enrollment was 50 days. At present (1 year later) 60% of predicted enrollment (96/164 subjects) has occurred.
Table G4. NIH-defined Phase 3 Clinical Trials Activated 1/2/2014 through 6/30/2014
Project Title/PI/NCT#

A Phase 3, Multicenter, Open-Label, Randomized Study of nab-Paclitaxel plus Gemcitabine
versus Gemcitabine Alone as Adjuvant Therapy in Subjects with Surgically Resected
Pancreatic Adenocarcinoma (PI M Noel) NCT01964430
Management of Myocardial Injury after Noncardiac Surgery (MANAGE) (PI S Thomas)
NCT01661101
A Phase III, Randomized, Placebo-Controlled, Parallel-Group, Double-Blind Clinical Trial to
Study the Efficacy and Safety of MK-8931 (SCH 900931) in Subjects with Amnestic Mild
Cognitive Impairment Due to Alzheimer’s Disease (Prodromal AD) (PI A Porsteinsson)
An Open-Label Study of Dupilumab in Patients with Atopic Dermatitis who Participated in
Previous Dupilumab Clinical Trials (PI L Beck) NCT01949311
CLYM-14011 ~ A Randomized Phase III Study of Bendamustine Plus Rituximab Versus
Ibrutinib Plus Rituximab Versus Ibrutinib Alone in Untreated Older Patients ( ≥ 65 Years of
Age) with Chronic Lymphocytic Leukemia (CLL) (PI J Friedberg) NCT01886872
A Phase III Randomized Trial of Blinatumomab for Newly Diagnosed BCR-ABL-negative B
lineage Acute Lymphoblastic Leukemia in Adults (PI J Friedberg) NCT02003222
E1912: A Randomized Phase III Study of Ibrutinib(PCI-32765)-based Therapy vs Standard
Fludarabine, Cyclophosphamide, and Rituximab (FCR) Chemoimmunotherapy in Untreated
Younger Patients with Chronic Lymphocytic Leukemia (CLL) (PI J Friedberg) NCT02048813
A Multi-Center, Open-Label, Extension Study to Evaluate the Long-Term Safety & Efficacy of
BIIB019, Daclizumab High Yield Process (DAC HYP), Monotherapy in Subjects With Multiple
Sclerosis Who Have Completed Study 205MS301 (PI A Goodman) NCT01797956
INS-3: A Phase 3, Randomized, Double-Masked, Placebo-Controlled Study of the Efficacy
and Safety of myo-Inositol 5% Injection to increase Survival without Severe Retinopathy of
Prematurity in Extremely Premature Infants (Reduce-ROP) (PI P Chess) NCT01954082
A Phase 3 Open-Label Study to Evaluate Switching from Optimized Stable Antiretroviral
Regimens Containing Darunavir to Elvitegravir/Cobicistat/Emtricitabine/Tenofovir
Alafenamide (E/C/F/TAF) Single Tablet Regimen (STR) plus Darunavir (DRV) in Treatment
Experienced HIV-1 Positive Adults (PI A Luque) NCT01968551
COG#AREN0534 Treatment for Patients with Bilateral, Multicentric, or Bilaterally-Predisposed
Unilateral Wilms Tumor (PI J Andolina) NCT00945009
A Phase III Randomized Double-Blind Placebo Controlled Trial to Evaluate the Efficacy and
Safety of Nitazoxanide and Nitazoxanide plus Oseltamivir in the Treatment of Acute
Uncomplicated Influenza (PI J Treanor) NCT01610245
Average

Contract
received to
execution
(days)

Protocol
Received to Contract
IRB Approval
IRB Approval Execution to to FPFV
# of Subjects # of Subjects
(days)
FPFV (days) (days)
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146
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11

72
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10

3

4
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9

106

85
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8

8
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n/a

73

20

8

n/a

70

n/a
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6

1

n/a

41

n/a
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14
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83

144

123

2

2

n/a

45

n/a

45

60

41

164
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22

45

5

1

n/a

32

n/a

n/a

2

0

71
102

168
72

n/a
57

n/a
105

100

0

Site Activation, investigator-initiated, single-site studies = date of IRB approval; Site Activation, multi-site studies = date site is activated by the sponsor; Contract Received Date =
date the draft contract was received by the Institution (PD/PI or institutional contracting official), whichever comes first; Contract Execution Date = date contract was approved by
the institution; Protocol Receipt = the date that the protocol was received by the PD/PI; FPFV = first patient, first visit.
Cooperative Oncology Group studies are covered by an umbrella contract (Friedberg, Andolina studies), hence data columns 1 and 3 are not applicable (n/a).
Andolina and Treanor studies were unable to recruit any patients, hence data column 4 is not applicable.

In order to improve our local activation efficiency, and to be able to consistently serve the CTSA Consortium,
we will codify our current activities into a local Trial Innovation Unit to draw on the accumulated expertise and
diverse skill set available in Rochester. The Trial Innovation Unit will oversee 4 functions:
G.2.2 Sub-Aim 1.a: Implement a database to track all relevant trial milestones including IRB and contract
milestones, as well as trial conduct metrics of enrollment, protocol violations, and financial status, in an effort to
improve trial efficiency. After piloting a CTMS (Bio-optronics- see above)) we believe that the most relevant
technology now will be a new tracking system (using OnBase, an existing University data management asset)
to monitor all IRB applications, contract proposals, and to capture enrollment status and fiscal data for all UR
clinical trials. This tool will track in a single ‘dashboard’: IRB submission and approval dates, contract
submission and approval dates, date of clinicaltrials.gov and OPENDOOR posting, study enrollments and
protocol violations (from IRB and ORPA data), and study account financial status. Biweekly status reports on
the IRB and contract process will be sent to investigators and reviewed by the Unit, and CRRPIT will review all
trials monthly to identify poor performance. Recommendations for trial remediation or modification, based on
inadequate performance, will be made to the Vice Dean for Research. This system of review and intervention
will be in place by the end of 2016.
G.2.3 Sub-Aim 1.b: Maintain a Clinical Research Review and Process Improvement Team to monitor for
and resolve institutional impediments to research implementation. Ms. Rabinowitz co-chairs the monthly

Clinical Research Review and Process Improvement Team (CRRPIT) which includes all members of the Trial
Innovation Unit as well as active study investigators and the Research Privacy officer. This Team was created
8 years ago to monitor and resolve impediments in the research approval process. Study investigators who
identify procedural impediments are asked to present to the Team, who is then empowered to implement
further study of the issue and to change processes to improve efficiency. As part of efficiency initiatives, the
University has fully committed to accepting a Central IRB in a reliance model, as previously agreed to in other
NIH consortia, and to the acceptance of NCATS master contracts, which we have had a major role in creating,
as attested to by the responsible Institutional Official, Dr. Rob Clark the University Senior Vice President for
Research (See Letter of Support, Clark).
G.2.4 Sub-Aim 1.c: Actively seek complementary CTSA Consortium projects for which the Rochester
region can effectively contribute as an enrolling site. Dr Dykes (Research Engagement Specialist) will serve as
the point of contact for the RICs and TICs once established by NCATS. As trial opportunities and new
processes are
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the Recruitment Unit, the Trial Innovation Unit will ascertain the ability of the UR-CTSI resources to effectively
contribute to the project. As appropriate we will involve the Practice Based Research Network, UNYTE and our
Buffalo CTSA colleagues in developing a regional strategy.
G.2.5 Sub-Aim 1.d: Distribute our developing capabilities and technologies, across multiple disease
areas, within the Network and to complement national NCATS TIC efforts. As outlined in the Informatics and
Community and Collaboration Cores, the UR-CTSI has unusual strengths in mobile technology to improve trial
efficiency.15-20 Two Novel mobile applications for smart phones were developed in Rochester (one for remote
PD data generation- Apple mPower, and the other for Ebola epidemic tracking); novel visualization algorithms
were developed to detect atrial fibrillation by Apple Face Time; Android applications were created to track
motor performance (e.g. gait) data continuously; and we have utilized virtual research visits in PCORI- and
foundation-funded clinical trials to ease subject burden and reduce research costs. As we further demonstrate
the utility of these technologies we will disseminate them through the Trial Innovation Unit to the NCATS TICs.
Our Optional Function H2 on Regulatory Science and Precision Medicine will help address how these
technologies can be utilized in therapeutic development
G.2.6 Trial Unit Management. The Unit will be led by Karen Rabinowitz JD and Ray Dorsey MD. Ms.
Rabinowitz was appointed February 2015 as Assistant Dean for Research Administration and Regulatory
Affairs, under the supervision of Dr Kieburtz, in his role as Senior Associate Dean for Clinical Research. She
also attends the University Conflict-of-Interest and Senior University Research Group (SURG) meetings, which
include the Research Deans of all University Schools. Ms. Rabinowitz’s additional areas of responsibility
include: assisting with institutional risk assessment for RSRB protocols, assisting with data management
including new & emerging mandates on data integrity & data sharing (such as FISMA), attending Privacy and
Security Executive Committee Meetings, and assisting with animal and biosafety compliance (UCAR and IBC)
as requested by the Vice Dean for Research. Dr. Dorsey is the Director of the Center for Human Experimental
Therapeutics and has developed multiple innovations in clinical trials including virtual study visits and
smartphone data capture. He has led the Clinical Trials Methodology and Technology development efforts in
the UR-CTSI since 2013. The Unit will also include the School of Medicine Director of Research Quality and
Compliance (S. Zaccaglino), and the Directors of the Offices of Research Project Administration (ORPA-G.
Liders), of Human Subject Protection (K. O’Donoghue), and the Research Subjects Review Board (T.
Gommel), all of whom report to Dr. Rob Clark.
G.3 AIM 2: To expand our Recruitment Unit to successfully interact with the CTSA RICs, and to provide
expertise in the ethics, communications, informatics and patient engagement necessary for participant
recruitment.
G3.1 Innovation: We will develop additional techniques (beyond our current web-based materials) to reach
the community about research opportunities including targeted media campaigns, and create new mechanisms
for participant feedback about research experiences to improve our research processes. The current

Recruitment Unit, initiated in our Community Engagement activities, will expand in order to successfully
interact with the Recruitment Innovation Centers. We will coordinate with the Informatics Core to utilize their
electronic health record (EHR) research expertise to support the study team in identifying potential participants
using the i2b2 interface and will also help the team plan their recruitment and retention strategy. We will also
coordinate with Optional Function H1 to understand how individuals traverse the clinical, and eventually clinical
research, environment. Our Recruitment Unit will also: 1) provide access to tools to monitor recruitment and
improve the proportion of evaluable participants, and 2) will work with the study teams to assure appropriate
recruitment data tracking and metrics. The Recruitment Unit will also disseminate best practices to our local
investigators. We will support the recruitment of participants in the following ways:
G.3.2 Sub-Aim 2.a: Provide investigator and research team consultations in recruitment strategies
The Unit has provided recruitment and retention expertise through 17 consultations in the past 6 months to
investigators and their teams to help them refine their strategies and tactics including methods to effectively
engage underrepresented and special populations. For example, investigators in the Neonatology Unit were
having problems reaching subjects for a 2 year visit due to the long gap of time between birth and year 2. After
consulting with the Recruitment Unit they increased their contact with study subjects, and initiated an effort to
integrate research into the clinical activities of the Unit. They now have a >90% retention rate. Dr. Dykes will
schedule meetings with all new faculty, learn about their research programs and provide relevant UR-CTSI
resources. This tailored approach will focus on recruitment and retention needs and resources, with a
particular emphasis on integrating special populations, with Community Engagement and Hub Research
Capacity Cores.
G.3.3 Sub-Aim 2.b: Identify, deploy and educate about novel and best practices in recruitment methods
and technologies. The unit will prioritize the identification of novel methods of recruitment (within and outside
our institution), will provide technical assistance to investigators and their teams to support adoption of these
methods, and will make these methods available to other CTSA hubs. For example, Dr. Dorsey is using a
novel consent application for smartphones (mPower) that is completed entirely electronically, and is conducting
a PCORI-funded study with virtual research visits (by video). Drs. Pollard and Barnett (Hub Research
Capacity-ISP) have developed a consent process for the deaf and hard of hearing. We will adapt these
technologies to the recruitment of patients, particularly in underserved and rural locations, to increase the
participation. The Recruitment Unit will also provide evidence-based training and tools for investigators to
include in their recruitment plans. The Recruitment Unit offers a graduate course (PM 419 Recruitment and
Retention of Subjects into Clinical Research) that will be offered to all TL1 and KL2 trainees, any investigator
who receives UR-CTSI funding support, and as an elective for the Public Health Sciences Advanced Certificate
in Trial-based Clinical Research. Students learn to critique clinical research recruitment and retention
methodologies and strategies, understand federal and regulatory issues relative to recruitment and retention,
assess the effectiveness of recruitment and retention strategies and tactics used in clinical research, and
compare different models or conceptual approaches to recruitment and retention. The Unit will also develop
new workshops and online educational resources to help investigators conduct feasibility analyses and
optimize their recruitment plans.
G.3.4 Sub-Aim 2.c: Enable patient engagement in research: communication about trial opportunities, data
and experiences. In collaboration with Collaboration and Community Core, the Recruitment Unit will provide
health research education to the UR health system patients about the importance of participating in research.
As our health system expands we include patients from outlying/rural areas. With 47 investigators using our
i2b2-RedCap interface to obtain subject contact and provider information, it would speed recruitment if they
could contact potential subjects directly. In collaboration with the Informatics Core, we will enable the use of
the existing MyChart patient portal for patients to agree to be contacted directly for research by study
investigators (versus by providers), and record this in their electronic health record. We will also consent
patients to be directly contacted for research through outpatient clinics that are part of our health system.
Therefore, when feasibility searches are performed for potential participants for future trials, investigators will
know which patients can be contacted directly and which will necessitate access through their primary
physicians. To supplement this effort, the Recruitment Unit will launch a marketing plan in collaboration with
the UR Medicine using our already developed materials (print media; radio; television spots) to raise
awareness across the community about the importance of research participation and how to volunteer for
existing and future research opportunities. The marketing plan will include a notification about available clinical
trials for patients who have opted-in to participate in research, using individualized communication including
social media. They will also receive a newsletter (quarterly) that will include potential clinical trials, new study
results and health research educational materials. We will also expand our existing GotHealth community
lecture series in community venues (see Community Engagement).

We previously formally assessed the community’s attitudes and knowledge about health research through a
survey conducted by the Recruitment Unit.21,22 This survey was conducted in 2010 and 2012 and collected
demographic information as well as opinions about research, motivations for participating in research,
willingness to complete different types of study procedures, such as blood draws, and past clinical research
participation. Key findings were that racial and ethnic subgroups differed in motivation for participation. This
tool will allow us to determine the effectiveness of the marketing campaigns in the community, to determine if
attitudes change. Our program will include prompting URMC investigators, particularly those who have used
the health research website, to disseminate their study findings, including an option to post on the website or
our Facebook page. Dr. Kieburtz, the Core Director, has pioneered teleconferencing methods to reach
hundreds of research participants simultaneously to rapidly disseminate research findings and learn of
participant experiences.10 Utilizing a tool established through a multi-hub CTSA initiative, in which UR
participated,12,13 to collect satisfaction data from research participants, we will make assessments shortly after
initial enrollment to assess the recruitment and initial engagement experience and then again at the end of
study participation to assess the overall experience with the investigative team, study requirements etc. These
findings will be summarized and provided to investigators and in aggregate, used by the Recruitment Unit to
identify areas for improvement.
G.3.5 Sub-Aim 2.d: Participate in, and implement policy changes, driven by the Trial Innovation Unit. The
Recruitment Unit will participate in the biweekly review of dashboard data, and also evaluate the feasibility
analyses and recruitment plans of all protocols to ensure that the target enrollment (including planned gender,
racial and ethnic diversity) can be reached. This review will take place alongside the IRB review so as not to
delay IRB approval. The Recruitment Unit will improve the current OPENDOOR Health Research Website to
further simplify ease-of-use for research teams and potential participants, and will assist the Trial Innovation
Unit to link it to the OnBase system as described above, to ensure that all appropriate clinical trials are posted
to the website. We will implement any needed institutional policy changes and revise processes to provide
clinical study operation and performance data to investigators. We will directly connect investigators with
potential volunteers in a way that adheres to institutional principles, ethics and policies and will ensure a
positive experience for participants.
G.3.6 Recruitment Unit Management. Dr. Dozier will lead the LRIC function. Core members of the team are
Dr. C. Dykes Recruitment Unit Coordinator, K. Vitale and N. Needler. The Unit will convene biweekly to assess
progress on milestones, and meet in consultation with investigators on demand. A pre-IRB submission review
process will be available to investigators through our consultation mechanism. Post-submission, Dr. Dykes will
coordinate her review/assessment of the recruitment plan with Core members of the Recruitment Unit and will
involve them directly if deficiencies are found to provide recommendations for protocol modification to the study
team and IRB.
Table G5. Network Capacity Approaches, Outcomes and Metrics
Approach
Outcomes
SA1: To establish a local Trial Innovation Unit
Implement a database to track all
Clinical research study activation process is
relevant trial milestones
tracked and analyzed.
Trial innovations team monitors data
Multi-center studies are initiated efficiently
bimonthly and meets with CRRPIT
Seek complementary CTSA projects
Network projects implemented

Metrics
Proportion of studies with IRB approval
in 60 days, contracts signed in 60 days
# and complexity of issues brought to
CRRPIT by investigators.
# and speed of starting Network
projects, number of subjects enrolled
New applications used by Network

Distribute our developing technologies
SA2: To expand our Recruitment Unit
Provide Recruitment consultations
Deploy and educate on best practices
in recruitment and retention

Novel technologies available to Network
Improved knowledge of recruitment methods
Investigators utilize best practices for
recruitment and retention

# of consults, satisfaction with consults
Proportion of studies achieving
diversity enrollment targets, using best
recruitment practices

Provide patient engagement and
education on research and results
Implement recruitment policy changes

Community knows about research,
participates and comments on experience
Improved effectiveness and efficiency of
diverse recruitment

Increased #/diversity of UR patients in
research, Satisfaction w/ participation
# of new processes and processes
implemented

Table G6. Network Capacity Timeline
Event/Activity/Milestone
Develop OnBase document management and review system
Disseminate novel trial technology
Launch health research marketing campaign and evaluate
Develop and new educational materials and evaluate

Year 1
X

X

Year 2
X X
X
X
X X

Year 3

Year 4

Year 5

X
X
X

X
X
X

X
X
X

X
X

X
X

X
X
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OPTIONAL FUNCTION H1. TRANSLATIONAL NETWORK SCIENCE – SPECIFIC AIMS
A key goal of NCATS is to develop novel methods for translational science that will lead to improvements in the
functioning of teams, both in the conduct of team science and in improving population health. Common to both
of these domains is the methods of network science, which are emerging as essential tools for studying complex networks (e.g. healthcare delivery systems, research teams, gene regulatory networks). Not only are
these methods being used in translational research, but they are increasingly emerging as key tools for measuring outcomes in team science: team formation, cohesiveness, multi-faceted relationships. We will extend and
further develop these methods for translational research using our strengths in network science,1-14 analysis of
large data sets,15-23 and high performance computing. The University of Rochester is an emerging leader in
network science, with strengths in graph theory,1-14 data science,17,20,24,25 mobile device computing for
healthcare,26-28 metrics of scientific collaboration. We propose to bring together the University of Rochester Institute for Data Science, the Rochester Center for Health Informatics, and the Department of Public Health Sciences to create an Optional Function in translational network science that will develop, apply and disseminate
novel network science methods, develop and implement a core curriculum in translational research network
methodologies, and disseminate these resources to the CTSA network through the Methods and Processes
Domain Task Force. Despite the emergence of network science as a key tool in performing and evaluating
translational research, few integrated courses exist for translational science trainees. Thus the overall goal of
this Optional Function is to develop a Translational Network Science program that supports translational research and workforce training throughout the CTSA Network. Our Specific Aims include:
Aim 1: To develop novel graph theory and network science methods focused on translational science.
We will develop the core function of network science analytics specific to questions in translational science.
Our work will focus on the patient healthcare journey, and the translational investigator and team journey:
a. Extend our novel translational network methods to study the patient healthcare journey: We will
apply network analytics to the path that patients take through the healthcare system, in hospital and in
a network. We will develop methods for constructing multipartite patient networks from a variety of data sources, including insurance claims data, EMR data, and patient self-reported data. Using network
analytics and graph isomorphism, we will compare patient journeys within the hospital, and identify patients at high risk for adverse outcomes (e.g. return to the ICU, death). We will then extend these
methods to study how underserved and diverse populations navigate the healthcare system, and develop methods for associating these paths with outcomes. These methods will be disseminated to the
CTSA network by collaborating on analysis with other centers, and dissemination with the Domain
Task Forces.
b. Develop quantitative network analytic methods to study the process of team science in the
context of the team and investigator path/journey: Using 10 years of UR-CTSI data measuring collaboration between researchers, we will examine the dynamics of translational research networks, and
the effect CTSI Cores (pilot programs, TL1, KL2) has on how teams arise, become sustainable (attain
funding, publications and attract new members. We will use network science, specifically the representation of investigators and teams along a “path”, mapping interactions with team members, resources,
and milestone events (e.g. IRB submission, grant submission, publications). These metrics will then be
tested locally, and in partnership with the CTSA network.
Aim 2: To develop and implement a curriculum in network science relevant to translational research,
including courses across the translational workforce integrated with current UR-CTSI and NCATS
Consortium activities (TL1, KL2, seminar series, post-graduate course work). The emerging field of network science is fast becoming a core research tool for specific questions that involve relationships between
molecules, patients, healthcare providers, and populations. Using our current foundational work of Aim 1, we
will develop an educational program to teach core competencies in Network Modeling for Translational Science. Novel teaching methods will include development of traditional and online courses aligned with NCATS
focus areas including: special populations, collaboration and community involvement, informatics, and integration. Courses will be developed over 5 years, and will be taught within the Translational Science graduate and
certificate programs. A series of use cases will be developed, along with exercises. These will be available as
fully transparent and reproducible “computational documents”, manuscripts that contain not only the text describing the project, but all of the data and computer code needed to recreate the study.

OPTIONAL FUNCTION H1. TRANSLATIONAL NETWORK SCIENCE – RESEARCH STRATEGY
H1.1 Background: The development of network science over the last decade has seen tremendous advances
in our ability to analyze complex relationships, and to detect correlations among related sets of data. These
analytic methods have allowed UR-CTSI researchers to monitor transmissible diseases using networks created from mobile technologies,26-31 assess institutional research culture,32 examine suicide risk using social network data,33 find the structure of hard-to reach community populations,34 examine gene regulatory
networks,22,23 assess connectivity of researchers by publications,35-37 and discover the basic principles of network growth1,2,7 (publications referenced are all from UR-CTSI investigators). These methods and their applications to medical science are now leading to new paradigms in pathology,38,39 genomic research,40-42 human
disease classification,39 and the emerging translational research field of Systems Medicine.43 Thus, there is a
pressing need to explore and adapt these methods for translational research, and to create an educational
program in the core competency of network analytics within the UR-CTSI and the CTSA consortium.
A

B

C

Figure H1.1. Examples of network analysis research at the UR. A) Analysis of a patient journey within a single hospitalization from the Rochester
Center for Health Informatics. They have found that the graphical topologies of patient journeys within and outside of the hospital carry information
about patient outcomes and identify high risk patients. B) A portion of the UR-CTSI investigator collaboration network developed by Dr. Ann Dozier C)
Twitter tracking of infection risk work by Dr. Henry Kautz. Visualization of a sample of Twitter users (yellow pins) at an airport. The highlighted person
X says he will be back in 16 days and mentions specific friends for whom this message is relevant. We immediately see the people at the airport who
could have come into contact with X. This last example is highlighted in the TL1 and KL2 programs.

Leadership: Martin S. Zand MD PhD, PI of the UR-CTSI, and Director of the Rochester Center for Health Informatics, will lead the program. He has extensive experience in network science across the translational spectrum from gene regulatory networks to healthcare networks. Ghorab Ghoshal PhD, a physicist and recognized expert in network science, will collaborate on developing new analytic methods. Henry Kautz PhD, director of the University of Rochester Institute for Data Science will contribute his extensive expertise in machine learning and analysis of geospatial information. Timothy Dye PhD, Director of the Informatics Core in
the CTSI will contribute expertise in integration of EMR data with network outcomes and analysis. Ann Dozier
PhD, leader of the Metrics and Evaluations Function and Chair of the Department of Public Health Sciences,
will provide her expertise in analysis of scientific collaborative networks.
This Optional Function is organized into two Aims. In the first Aim, we leverage our existing expertise to develop network science methods specifically for translational research in two areas: graph theory analysis of patient journeys and network analysis based metrics of team science. In the second Aim, we will create online
modules and course material specific to Translational Network Science, as well as bring together investigators
in the CTSA network via an annual conference to discuss the application of Translational Network Science and
incorporation of competencies into the standard translational research toolbox.
Institutional commitment to the network science of translational research. The University of Rochester Medical
Center has recognized this need, and invested substantially in research and education in network science, and
this support extends to the proposed program in Translational Network Science. Advanced development and
research in network science, specifically in the domain of healthcare journeys, requires processing of terabytes
of healthcare information, and the UR supercomputing facilities will make this possible. This is one benefit of a
University-wide strategic plan, with a $150 million investment in the Institute for Data Science, faculty recruitment (including specifically in network science), and new workforce training programs, including biomedical
informatics and computational science degree programs with substantial UR-CTSI involvement. In addition, the
UR has established in the last 5 years Center for Integrated Research Computing (CIRC) and the Health Science Center for Computational Innovation (HSCCI). The CIRC houses an IBM BlueGene/2 supercomputer
system, which is ranked the 5th most powerful academic supercomputer in the United States. Two academic
research centers at URMC are at the forefront of these efforts: The Rochester Center for Health Informatics

(RCHI) and the Center for Health and Experimental Therapeutics (CHET). The mission of the RCHI, founded in
August 2014, is to develop graph theory and
th
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Function co-Leader) led a team that developed a mobile application for measuring motor function in Parkinson’s disease that enrolled over 15,000 subjects from all over the US within 4 weeks of release, and was recently honored by the White House for innovation in translational biomedical research.

H1.2 Significance: This proposal is significant in that it addresses a gap in current translational research
methods and workforce training at UR-CTSI, and across the CTSA consortium
•

It brings cutting edge and highly innovative methods (network theory, graph isomorphism) and
technologies (graph analytic software, associative database technology, geospatial network software) into the translational science “toolbox.”

•

It addresses a pressing need to develop integrated training in an emerging, but currently poorly
accessible, translational science core competency (translational network science).

•

Uses of network science have high utility and application across the five NCATS goals, the three
major components of the UR-CTSI (U01, TL1, KL2), and our Overall Specific Aims (Integration,
Collaboration and Engagement, Methods and Processes, and Informatics).

•

Development of an integrated program in translational network science, both at our own institution
and across the CTSA consortium.

H1.3 Innovation:
•

We will develop network analytics that are tailored to specific translational science topic areas
(population health, healthcare delivery, team science), harnessing to power of parallel computing
to build networks from terabytes of EMR, claims, and other data using the UR high-performance
computing facilities.

•

It brings cutting edge and highly innovative informatics methods (network theory, graph isomorphism) and technologies (graph analytic software, geospatial network software) into the CTSA
network and translational science “toolbox” as they are emerging.

•

We will use novel Open Science technologies that package all of the analytics and data needed to
reproduce network analysis findings within the research document, advancing the reproducibility
of translational network research.

H1.4 AIM 1: To develop novel graph theory and network science methods for translational science.
Background: The concept of a patient journey, the sequence over time of places, procedures, tests, medications, encountered by an individual within the healthcare system, provides both a data structure which captures
the sequential events and state changes in the health of a patient, and suggests new translational science analytic methods. Network science approaches make it possible to identify otherwise hidden relationships between
patients based on the form of their journey, and associate these with outcomes in translational research studies. While current translational research uses multivariate statistical models (e.g. ANOVA, survival analysis),
time-series analysis, and data mining methods (e.g. multidimensional clustering) exist, these methods do not
capture the dependencies, connections and paths that individuals take through treatment of an illness, hospitalization, or utilization of the healthcare network. Extending network science to such translational domains will
be of great value to NCATS, proving a unique set of methodologies applicable to translational research. In contrast, we propose to extend path-graph analysis, graph theory and machine learning methods to applications in
the translational research realm. If successful, we will have added a new class of methods to the translational
research “toolbox”, both at the UR-CTSI and at the NCATS Consortium level.

Figure H1.2. The patient journey. In each of these pathgraphs, the nodes (circles) represent a physical location
within the hospital, and the edges (arrows) represent the
movement of a patient from one location to the next. ER =
emergency room, ICU = intensive care unit, FL = lower
acuity medical floor, SDU = step-down unit, HO = home,
DT = death. Some journeys (A) are acyclic, meaning that
the patient does not “loop” or return to a previous location.
Other journeys (B) show a patient being re-admitted to an
intensive care unit or (C) with multiple ICU readmissions.
The formal graph classification (acyclic, cyclic, complex
cyclic) is noted for each.

Our preliminary studies have applied graph theory to identify topologically complex patient journeys that are
associated with higher death rates, longer hospital stays, and higher costs of care. Specifically, we have identified a group of patients that have multiple transfers to different functional hospital locations during their stay,
which can be modeled by acyclic path graphs. Using two years of data (Figure H1.3), we have derived a
weighted, directed, unipartite, cyclic, network graph of the entire hospital. Preliminary analysis of this network
has identified patient paths and unit k-cliques highly correlated with rare outcomes (e.g. readmission to the intensive care unit, cardiac arrest, re-admission to the hospital after discharge). We will extend this work by codifying translational research methods that allow investigators to explore the relationship between topological
complexity of patient journeys with outcomes and integrated health data (laboratory results, diagnoses, prescriptions, provider teams) using our Informatics Core (i2b2, REDCap) and UR high performance computing
resources. In collaboration with the Institute for Data Science (Dr. Henry Kautz), we will also develop machine
learning approaches for incorporation of asynchronous and sparse clinical data in graph analysis for modeling
and prediction of adverse patient outcomes. We will then pilot our methods with other CTSA network hubs to
validate the findings for other hospitals within the CTSA network. If successful, we will provide expertise in
novel methods that associate graph topology with multi-dimensional clinical data, add a new dimension to outcomes research, and provide personalized medical risk prediction.

Figure H1.3. A sampling of patient journey graphs taken from 241,494 in hospital patient journeys over a 24 months
at the University of Rochester Medical
Center. Each node represents a hospital destination (e.g. ICU, ER, floor), with
the terminal nodes representing a hospital discharge destination (e.g. home,
death, nursing facility). Data represents
a selection of 72 patient journey graphs
from 431 unique journey archetypes
identified in the dataset. Patterns with
“loops” were associated with longer
hospital stays, higher mortality, worse
functional outcomes, and higher hospital costs.

H1.4.1 Sub-Aim 1.a: Extend our novel translational network methods to study the patient healthcare
journey: We propose to couple graph theoretical descriptions of patient journeys to outcomes, beginning at
the hospital level and extending this to use cases in community health. The concept of a patient “journey” as a
temporal sequence of interactions with the healthcare system has been present in the literature for decades.
However, the overwhelming majority of quantitative work has been limited in scope to operations research and
critical pathway analyses. Operations research models have generally focused on managing the flow of patients through hospital locations using stochastic simulations and queuing theory, 44-49 resource utilization and
staffing using numerical optimization methods, 44,50,51 and systems occupancy management for surge planning
(emergency services, hospital occupancy, etc.). 50,52-54 Optimal design of patient care pathways has often been
non-quantitative and focused on the “ideal” series of interactions and timings for to improve outcomes for specific conditions. 55,56 More recently, graph theoretical methods have been used at the patient level in the context of social network analysis: of behaviors, network epidemiology models of infectious disease transmission,
and the merging of these two methods to examine the social network “contagion” phenomenon of medical
conditions such as obesity and depression. 57-63 However, such analyses have been criticized by some as they

were conducted on data sets that violate dependency and other fundamental statistical assumptions.64-66
These examples demonstrate the specific need for development of methods in the use of graph and network
theory for inferential analysis in translational science and healthcare. 67-69
We will apply network analytics to the path that patients take through the healthcare system, in hospital and in
network. We will develop methods for constructing multipartite patient networks from a variety of data sources,
including insurance claims data, EMR data, and patient self-reported data. This will be done in collaboration
the CTSI Informatics Core, and the Rochester Center for Health Informatics. Using network analytics and
graph isomorphism, we will compare patient journeys within the hospital and through the outpatient community
healthcare system, and by coupling outcomes and other EMR data, we will identify patients at high risk for adverse outcomes (e.g. hospital admission, return to the ICU, death). We will then extend these methods, with
input and use cases from the Community and Collaboration Core, into several domain areas:
•

Developing geospatial path analyses of subject interactions with healthcare (e.g. providers, hospitals, etc.)
and relevant non-healthcare locations (e.g. bodegas, grocery chains, fast food locations) to better study the
multifactorial connections associated with obesity. This will be done in collaboration with Dr. Henry Kautz
group using Twitter feeds that contain geolocation data and natural language processing.

•

Develop methods to identify self-organized teams associated with better than expected patient outcomes.

•

Develop and validate measures of time-varying path complexity associated with study outcomes.

Novel statistical methods that are consistent with the dependency conditions in networks will be developed with
the input of the BERD Function within the Research Methods Core (Dr. Robert Strawderman). Data for these
studies will be gathered and de-identified with the assistance of the Informatics Core (Dr. Tim Dye). The
Translational Network Science Function will work with the Research Help Desk and the Communication and
Dissemination Program in providing network analysis resources to UR investigators. Finally, we will work with
the Collaboration and Engagement Domain Task Force Lead Team, on which Dr. Nancy Bennett, co-PI of the
UR-CTSI) serves, to disseminate these methodologies to the CTSA Consortium.
H1.4.2 Sub-Aim 1.b: Develop quantitative network analytic methods to study the process of team science: The UR-CTSI has undertaken network analysis of scientific collaboration since 2006, using multiple data
sources (Table N.1), we have charted the growth of research teams facilitated by the CTSI over 10 years and
used multi-partite graph theory (multiple links between investigators such as grants, publications, self-identified
collaborations) to explore research team forTable H1.2. Data sources for network analysis of
mation within the UR-CTSI. Insights gained from
translational research team science at UR-CTSI
standard network analysis have included (1) KL2Data Source
Year
TL1-Investigator co-publication teams emerging
CTSI Faculty Survey (started 2011)
Every 2 years
TL1 and KL2 scholars data
Annually
as a direct result of CTSI involvement in these
Internal CTSI pilot program data
Annually
different realms; (2) and steady increase in CTSI
Grant
application
teaming
(submitted
or
funded)
Annually
supported investigator collaboration, as measured
Institutional affiliations (e.g. departmental, center)
Every 2 years
by network traversal metrics (3) identification of
new cross-disciplinary research collaborations at the extramural funding application stage. These standard
network analytics have created the ability for the UR-CTSI to specifically connect individuals and collaboration
networks for targeted research applications and synergy.
We immediately recognized that the analysis of patient journeys could be applied to investigator career journeys (Figure N.4.), and expanded using multi-graph analyses developed by Dr. Goroub Ghoshal to analyze
team formation. This insight has led to the proposed extension of our Translational Network Science program
to develop path-analysis
Figure H1.4. A translational research
and multi-partite graph theproject journey – (A) Steps in the lifespan
ory applications to the
of a research project from project inception
lifecycle of scientific teams
(PR), to grant writing (WR), submission
and the career paths of in(SUB), review (REV), just-in-time requirevestigators, with a goal of
ment submission (JIT), performing the research (RES) and publication of results
identifying advantageous
(PUB). Note several “loops” within the
(and deleterious) condijourney, and that arrows are all possible
tions and network topololocations of barriers to translational regies for accelerating team
search. (B) A multipartite “graph showing
formation and success. We
relationships between research team
members, various elements of the study,
will develop novel analytic
resources. (C) A network of related remethods to study how resource relationships derived from a multisearch teams move
partite graph showing an investigator path
(yellow).

through the process and lifespan of executing a translational research project (Figure 4A). Using 10 years of
UR-CTSI data measuring collaboration between researchers, we will examine the dynamics of translational
research networks, and the effect of specific CTSI programs (pilot programs, TL1, KL2) on how teams become
sustainable (attain funding, publications and attract new members. These metrics will then be tested locally,
and in partnership with CTSA consortium. If successful, the UR-CTSI will contribute a new and highly novel
network analysis method to the CTSA network, which is applicable to analyzing both patient journeys through
the healthcare system and investigator and team journeys through the research system. Our contribution will
provide a framework for translational network science. We will actively distribute these methods to the CTSA
Consortium through the Methods and Processes Domain Task Force, an annual Translational Network Science conference, and through online courses
Table H1.3. Education Module Development Timetable
and web postings.
Translational Network Science Teaching Module
Year
H1.2 Aim 2: To develop and implement a
curriculum in network science relevant to
translational research, including courses
across the translational workforce integrated with current UR-CTSI and NCATS
Consortium activities (TL1, KL2, seminar
series, post-graduate course work).

Introduction to Translational Network Science
Basic Representation of Networks
Lab 1: Mathematica for graph analysis
Open science: Public data and executable documents
Graph Theory: Types of graphs and connectivity
Lab 2: Physician teaming (Docgraph)
Network properties: Centrality, scale, and degree correlations
Transforming bipartite to unipartite graphs
Partitioning networks: finding communities
Lab 2: Investigator Collaboration Networks
Path graphs and journeys
Lab 4: Patient journeys and networks in healthcare
Associating outcomes with patient journeys
Epidemiology, infection and networks
Lab 5: Modeling infection with networks
Graph databases and network informatics
Statistical comparisons of network topology

Y1
Y1
Y1
Y1
Y1
Y2
Y2
Y2
Y2
Y2
Y3
Y3
Y3
Y3
Y4
Y4
Y4

The CTSA network and NCATS currently lack
a framework for incorporating Network Science core competencies into translational research. To address this issue, we will establish an education module that will be integrated across the TL1 and KL2 programs, and
opportunities for matching (see Hub Capacity
Core) students and other investigators with faculty that have expertise and active research involving translational research network science with investigators methods.
Module Development: We will begin by developing a series of modules (Table N.2). Modules will be developed
with Mathematica, which uses a format termed “computational document format” (CDF). Each CDF document
is an integrated teaching module, and contains didactic material, with complete computer code and the data
set embedded in the document. Students can execute the document and re-run the entire document using the
Mathematica CDF Player (similar to the Adobe Acrobat Reader in concept). Students who have the Mathematica client can, in addition, modify, copy and re-use the programming code and data for other projects. The University of Rochester has a student site license program, allowing students to obtain the Mathematica client free
of charge. Dr. Zand has extensive experience in such teaching, and has published in the CDF format.
Course Structure: The modules of the Translational Network Science course will initially be taught as a didactic
seminar series within the CTSI. Each module will consist of a didactic lecture, with corresponding exercises,
data and materials. In years 2-5, some of the modules will be offered within the TL1 and KL2 course framework
as individual lectures, thereby integrating the program across the CTSI.
Online Education Format: Modules and data sets will then be posted on a dedicated UR CTSI Translational
Network Science web page to allow any learner to access the course and materials. In Year 3, we will combine
modules and multimedia material (videos of lectures, interactive web exercises) into a MOOC format. In this
way, materials will be freely shared with other CTSA hubs. We will use similar approaches to expand across
our workforce development programs.
Open and Reproducible Science: NIH has recently introduced the Scientific Reproducibility Initiative, to improve the reproducibility of scientific studies, and require public posting of data sets that form the basis of scientific publications.70 This is part of a general convergence of open science, open access publishing, and open
data which are transforming research across the translational spectrum.71 Given that much network science,
from genomics to social network research, uses publically available data sets, data accessibility and provenience are often non-issues. Thus, network science provides an opportunity for the UR-CTSI to lead in advancing the Open and Reproducible Science agenda in a concrete fashion, by providing resources and consultation
in software packages that allow for open science. Such software generally provides the ability to both access
data sets used in publications (e.g. rOpenSci packages for the R programming language), to assemble your
entire analysis, from statistics to plots and tables, within a single executable document (knitr, sWeave, Mathematica). Many of these packages are open source, and use the R programming language, which is rapidly becoming the common language of scientific analytics for statistics, microarray data, and network analysis. Dr.
Zand has experience with all of these packages.72

The UR-CTSI is committed to the advancement of reproducible science and open sharing of scientific methods
and data released in accordance with appropriate privacy and security standards (see Data Sharing Plan). To
this end, we will actively use this Function as an opportunity to lead by example, using such documents for all
course modules and posting them online under a GNU public use copyright notice. We will use the Translational Network Science function and course to provide a hands-on paradigm shift, leading by example within
the UR-CTSI. In addition, we will promote the use of transparent, executable scientific documents as supplementary material to traditional scientific journals.
Annual Translational Network Science symposium – Beginning in Year 2, we will host Translational Network
Science symposium, the UR. The symposium will bring together researchers from basic network theory, to
domain experts in areas of interest and relevance to the CTSA consortium. The format will be highly interactive, and include poster presentations by students and researchers within the UR-CTSI programs (pilot awardees, researchers, TL1 and KL2 program students), as well as from institutions within the CTSA Consortium.
Funding for the symposium will come from sponsorship by the Institute for Data Science, the Rochester Center
for Health Informatics, and the University of Rochester Medical Center.
H1.5. Summary: Timeline, Approach, Outcomes and Metrics of Success
In summary, we will contribute to the development and dissemination of a foundational methodology and new
tool for translational research, path analysis in translational network science. These methods will be of great
value to the CTSA network, going beyond current methods, which have been based on standard social network analysis, by being able to describe and analyze how patients and researchers move through a network,
associate those patterns with outcomes, and identify new barriers to good outcomes in healthcare and in translational research. Our timeline and metrics are shown below.
Table H1.4. Timeline: Translational Network Science
Event/Activity/Milestone
Year 1
Year 2
Patient journey network science
Development
Course Module
Team science methods

Development

Case studies

Development

Course Module

Web site and multimedia
Open Science Technology
Symposium

Development

Refine
Integrate
Symposium

Organize

Year 3
Distribute to
CTSA Network
Course Module
Distribute to
CTSA Network
Refine
Refine
Symposium

Year 4
Refine

Year 5
Refine

Distribute to
CTSA Network
Refine

Refine

Refine
Refine
Symposium

Refine
Refine
Symposium

Refine

Table H1.5. Translational Network Science
Approach
Outcomes
Metrics
SA1: To develop novel graph theory and network science methods focused on translational science.
Extend novel network science to anaIdentification patient journey patterns assoNumber of methods developed and publyze patient
ciated with outcomes, teaming and
lished, secondary publications by CTSA
healthcare disparities.
members
Develop quantitative network analytic
Translational research incorporates pathNumber of publications; Number of methmethods to study team science and
graph analytics to identify accelerators of
ods adopted by CTSA consortium memteam and investigator path/journey
translational projects, career trajectories,
bers
and team formation.
SA2: To develop and implement a curriculum in network science relevant to translational research, including courses
across the translational workforce integrated with current UR CTSI and NCATS Consortium activities (TL1, KL2, seminar
series, post-graduate course work).
Integrate case studies, modules and
Improve the network science competencies
Number of courses and students using
training opportunities into proposed
of URMC trainees
modules; Number of students with research
Regulatory Certificate Program U01,
projects involving some aspect of network
TL1 and KL2)
science.
Disseminate modules and educational
Expansion of educational programs combin- Number of CTSA hubs using the modules,
materials via the online offerings
ing network science and translational recase studies and course materials
search
Teach Open Science technologies for
Increased use of Open Science methods by
Number of papers published for projects
research reproducibility and clarity
faculty and students
using CTSI resources or programs
Annual symposium to create a comSuccessful annual symposia with researchNumber of participants from CTSA hubs
munity of translational science network ers from across the CTSA network
researchers
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OPTIONAL FUNCTION H2. REGULATORY SCIENCE TO ADVANCE PRECISION MEDICINE –
SPECIFIC AIMS
The goal of the Regulatory Science to Advance Precision Medicine Optional Function is to better prepare the
UR-CTSI, CTSA Consortium, FDA and NIH to address key challenges in Regulatory Science, which is the
science of developing new tools, standards, and approaches to assess the safety, efficacy, quality, and
performance of FDA-regulated products, to ultimately speed the translation of research to improve public
health. This function will focus on FDA’s identified Regulatory Science priority areas of 1) ensuring readiness to
evaluate innovative and emerging technologies; and 2) stimulate innovation in clinical trials and personalized
medicine to improve product development and patient outcomes1. This goal will be achieved through
developing, demonstrating and disseminating science-based analysis to inform policy development and
regulatory review, including new decision and review support tools. We will convene national stakeholders in a
deliberative, live forum on pressing regulatory science topics. Working Groups will be established via the
Methods and Processes Domain Task Force (DTF) to identify and formulate topics in advance of the Forum.
The Forum will provide recommendations to the CTSA PIs for review and then ultimately to policymakers, FDA
and NIH regarding new regulatory approaches, review tools, research needs and policy changes to support
improved evaluation of these emerging technologies. This activity will include development of collaborative
education models, case studies and experiential training opportunities for the regulatory and translational
research workforce, integrated with current and proposed UR-CTSI and CTSA Consortium activities, including
partnering with the FDA Centers of Excellence in Regulatory Science and Innovation (CERSIs), foundations,
and FDA. The UR-CTSI recently led the collaborative development of competencies for Regulatory Science
education and training programs and leads a CTSA-initiated Regulatory Science Workgroup. Additionally, URCTSI is uniquely positioned to address this need, leveraging current and proposed Regulatory Science
research and training collaborations and existing partnerships with the FDA and CERSIs. The specific aims of
the Regulatory Science to Advance Precision Medicine Optional Function are:
Aim 1: To create a National Forum for Regulatory Science for evaluating and proposing new
regulatory policies, approaches and tools, with an aim to advance precision medicine products. The
new technologies of precision medicine, from personalized genomics to nanotechnology, are rapidly
challenging the current conventions of regulatory review, based on regulating devices, pharmaceuticals and
biological therapies designed to treat populations as opposed to individuals. A paradigm shift will be needed to
ensure that precision medicine therapies are evaluated for safety and efficacy within a framework appropriate
for treatments designed for an “n-of-one”. To address this issue the following actions are proposed:
a. Identify and review key regulatory science issues impacting precision medicine. Precision
medicine is recognized by the FDA and NIH as facing unique opportunities and challenges. During the
following months, we will further validate these key regulatory science issues. Background position
papers will be disseminated to the CTSA Consortium, NCATS, and the FDA, to create Working Groups
within the Methods and Processes DTF to further develop Forum topics.
b. Provide analysis and recommendations to inform new policies, decision tools, models and
reviewer tools. The cornerstone of this effort will be a two-day annual Regulatory Science Forum. The
UR-CTSI will convene experts from the CTSA hubs, CERSIs, FDA, NIH, industry, foundations, patient
and community groups to review and assess these key issues. Outputs will include proposed regulatory
approaches, decision tools and polices for review by the CTSA PIs and then delivery to policymakers.
c. Develop case studies and educational modules. The results of the Forum and Working Groups (and
leveraging other partners’ efforts and existing resources) will be further utilized to develop case studies
and educational modules for evaluating precision medicine technologies and methods.
Aim 2: To develop an educational program that specifically addresses the regulatory science aspects
of precision medicine. The UR-CTSI will utilize case studies and other educational modules developed in
Aim 1 and integrate these materials into the UR-CTSI Regulatory Science Curriculum. We will share these
resources across the CTSA hubs, utilizing novel teaching methods, such as online courses and experiential
training opportunities. This approach leverages existing UR programs and regulatory science educational and
training initiatives proposed in the UL1, TL1 and KL2. The development and dissemination of these case
studies, course offerings and training opportunities will build on partnerships with the other CTSA hubs,
CERSIs, the PhRMA Foundation, Personalized Medicine Coalition, FDA and NIH.

OPTIONAL FUNCTION H2. REGULATORY SCIENCE TO ADVANCE PRECISION MEDICINE –
RESEARCH STRATEGY
H2.1 BACKGROUND
US regulatory innovation has largely been reactive to tragedy and abuses. Protection of human subjects arose
as an urgent topic after the abuses of Nazi medical experimentation, with the Declaration of Helsinki, and its
subsequent modifications. The Belmont Report of 1976 further codified US policy on human subject research
following revelations about medical research with the Tuskeegee and Willowbrook populations. While these
innovations were well intended, and in many ways had their desired impacts, they were driven by reactions to
past events as much as by careful future planning. Similar assertions can be made about Federal regulations
concerning the development of new therapeutics. The initial Food Drug and Cosmetics Act (FD&C) of 1938,
now generally referred to by 21 United States Code, was driven by emerging safety issues in the food and
cosmetics industries, as much as by drug safety. The ground breaking Kefauver Harris Amendment of 1962
was also fueled by averted tragedy, when a reluctant FDA reviewer withheld approval of thalidomide (despite
approvals in Europe and Canada) over safety concerns. This amendment led to the concept of requiring
evidence of effectiveness, in addition to safety, as well as informed consent for clinical trials (a decade in
advance of the Belmont Report). These novel advances were advocated for by a University of Rochester
physician and clinical pharmacologist Louis Lasagana MD, who served as the chief consultant to the
Congressional hearings concerning the amendment. His singular contributions have shaped the regulatory
framework for developing new therapies for over 50 years.
As inspiring as this mix of reactivity to tragedy and scientific planning may be, it is sobering to consider that the
statutory framework for assessing new therapies has advanced little in comparison to the major scientific
advances in understanding the biological basis of disease and rational treatment. Impatience with the lack of
regulatory reform is evident in the 21st Century Cures Act (‘Cures Act’), passed by the U.S. House of
Representatives on July 10, 2015, which calls for several major modifications to the current standards of
assessments of new therapies. In surprising scientific detail, the current version of the Cures Act calls for (in
Title II, subtitles C, D and G) specific modification to the FD+C Act with regard to precision medicine therapies,
the use of Bayesian statistics and adaptive trial designs, and for possible approval of antibiotics without human
testing. Given the potential of such major revisions to the statutory framework for new product approval (drugs,
biologics, devices and combinations of them with diagnostics), accurate and broad-based scientific consensus
on the basis for such revisions is critically needed.
Precision medicine, where therapeutic devices, agents and protocols will be designed for the specific biological
nuances of small numbers or individual patients, is a primary driver of the need for such change (see Figure
H2.1). Additionally, precision medicine can often involve the use of a combination of medical products to
provide a tailored individualized treatment. Increasingly, an emerging technology or process (e.g., 3-D
printing) may also be employed in precision
medicine approaches. These innovations create
Figure H2.1. Context for Precision Medicine
regulatory science challenges and opportunities,
both at a scientific and policy level, to ensure that
products or processes are evaluated
appropriately to ensure safety and efficacy. The
importance and promise of precision medicine
has been recognized by many groups, including
by the White House through the Precision
Medicine Initiative, which involves key programs
from the NIH, the National Cancer Institute, the
FDA, and the Office of the National Coordinator for Health Information Technology. At the same time, FDA,
NIH, industry, patients and other stakeholders have recognized that precision medicine creates unique
regulatory science challenges that require new approaches and tools to ensure advancements in this field.
The national CTSA Consortium represents an unparalleled opportunity to generate scientifically sound
positions on improving the regulatory process which may have dramatic and long lasting impacts on the future
of translational research. Academia and industry will benefit from clear regulatory frameworks for developing
new therapies, but may also be hindered by legislative or regulatory changes which are short sighted, or are
less than rational. In the tradition of the sound scientific advice provided by Dr. Lasanga, we intend to serve as
the national conveners of forums and workshops to generate state-of-the-science positions that can inform
legislative and regulatory leaders engaged in formulating new policy, regulatory approaches and tools.

The UR-CTSI has had a long interest in the intersection of precision medicine, translational research and
regulatory science, including technical and policy challenges and promoting education and awareness of these
issues. In 2009 the UR-CTSI sponsored the Genomics and Translational Medicine Symposium at the
University of Rochester, which focused on pharmacogenomics and personalized medicine. Speakers included
Mara Aspinall (member of the Department of Health and Human Services Secretary's Advisory Committee on
Genetics, Health, and Society), Teri Manolio (National Human Genome Research Institute), Amy Miller
(Personalized Medicine Coalition), Kathy Behrens (member of President’s Council of Advisors on Science and
Technology Policy) and others from Merck, IBM, Roche, and Siemens. This was followed by the Biomarkers
and Biorepositories in Translational Research Workshop held in 2010, that addressed issues regarding the
development and use of biomarkers in clinical research and personalized medicine. Speakers included David
Wholley (Biomarkers Consortium, FNIH) and other speakers from NCI, Roche and Merck. Subsequently,
Personalized Medicine was developed as a new theme for the Process of Discovery course for fourth year
medical students at URMC, including visiting lectures from leading researchers and policy experts from
government, academia and industry (e.g., Dr. Bill Gahl, NIH, Dr. Dave Valle, Johns Hopkins University).
Finally, the current UR-CTSI Fall 2015 seminar series on “Advancing Regulatory Science and Translational
Science: Research, Training and Partnerships” is engaging visiting regulatory science experts and
collaborators such as Dr. Carol Linden (FDA), Dr. Michael Rosenblatt (Merck), Dr. Emma Meagher (University
of Pennsylvania-ITMAT) and Dr. Robert Meyer (University of Virginia).
The UR-CTSI recently led an extensive collaborative process to develop competencies for Regulatory Science
education and training programs2 and leads an existing CTSA-initiated Regulatory Science Workgroup that
includes ~15 CTSA hubs, the CERSI’s, the Reagan-Udall Foundation, the PhRMA Foundation, FDA, and NIH.
In addition to experts in the UR-CTSI, the Regulatory Science Function will partner with complimentary centers
at the UR, including the Center for Human Experimental Therapeutics (CHET), Department of Public Health
Sciences (PHS) and the Center for Medical Technology Innovation (CMTI). CHET conducts hypothesis-driven,
rigorously designed, initial investigations of novel therapeutic interventions for human diseases. Dr. Kieburtz is
currently affiliated with CHET and was the founding Director. The UR health policy research and educational
programs are based in PHS, and the proposed Regulatory Science Certificate program will be administered in
PHS, with Dr. Steele as the Program Director. The CMTI (Dr. Adamo is affiliated with the CMTI) supports the
translation of multidisciplinary applied education and research to medical device development to improve
patient care, particularly by providing technology driven training opportunities and partnering with industry.
Dr. Steele will lead this new core. He joined the University of Rochester in 2008, previously serving as the
Executive Director of the President’s Council of Advisors on Science and Technology Policy (PCAST) and
coordinated the 2008 PCAST study and report on Personalized Medicine. He previously organized and led (or
co-led) the UR precision medicine initiatives listed above. More recently Dr. Steele, along with Dr. Adamo
(formerly of the FDA Center for Biologics Evaluation and Research), have led a number of national and local
Regulatory Science initiatives, including the development of the Regulatory Science competencies and
developing a proposed Regulatory Science Certificate program at the University of Rochester.
H2.2 SIGNIFICANCE
Precision medicine has become a national initiative and this proposal addresses an identified pressing need by
FDA and NIH to develop and enhance regulatory science approaches to advance the use of precision
medicines. It also provides an integrated program within the UR-CTSI (UL1, TL1, KL2), while aligning with our
local and national initiatives via the Regulatory Science Workgroup working with CTSA hubs, CERSIs, the
PhRMA Foundation, FasterCures, the Reagan-Udall Foundation, industry, NIH, FDA, patients and other
organizations.
H2.3 INNOVATION
This function provides recommendations to inform policy development and regulatory review, as well as
regulatory science research and technology needs to advance precision medicine. We will develop real-world
regulatory science case studies that are tailored to specific topics and challenges for precision medicine. We
propose to address this need by specifically focusing on two of the FDA’s identified Regulatory Science Priority
Areas that are critical for precision medicine: 1) ensuring readiness to evaluate innovative and emerging
technologies; and 2) stimulate innovation in clinical trials and personalized medicine to improve product
development and patient outcomes.1 Advancing precision medicine requires informed and adaptable
regulatory science approaches. This can be aided by regulatory science policy analysis, to inform policy
development and regulatory review, including decision and review support tools. Additional efforts will focus
on nimble educational programs linked with core competencies and case studies though the UR-CTSI and the
broader CTSA and FDA CERSI Network. The goal will be to support patient-centric regulatory decisionmaking approaches in the development and review of emerging medical products and processes.

The goals of this Regulatory Science Function will be achieved through developing, demonstrating and
disseminating science-based policy approaches and tools to support improved development and evaluation of
personalized or precision medicine technologies. This function includes two Aims. Aim one is focused on
identifying, analyzing and addressing key regulatory science issues or topics facing precision medicine. The
output of this aim will be regulatory science policy analysis, recommendations and decision tools for the CTSA
Consortium, FDA, NIH and other stakeholders, and relevant case studies for each issue to support education
and training initiatives. The second aim will utilize these case studies, and other on-going initiatives, to
develop an educational program that specifically addresses the regulatory science aspects of precision
medicine. This approach will include collaborative education models and experiential training opportunities for
the regulatory and translational research workforce, integrated with current and proposed UR-CTSI and CTSA
Consortium activities (TL1, KL2, seminar series, post-graduate course work), including working with our
partners mentioned above.
H2.4 APPROACH AIM 1: To create a national forum for regulatory science for evaluating and
proposing new regulatory policies, approaches and tools, with an aim to advance precision medicine
products.
Policymakers and regulatory agencies look to the scientific community to provide rational and unbiased advice
about pending actions. Established groups, such as the Institute of Medicine will often be called upon to
address issues identified by Congress and the Executive branch. There is also a need to identify crucial issues
to bring to policymakers and regulatory agencies before they can commission such studies. The CTSA
Consortium has an explicit mandate to improve the translational research process landscape, including the
regulatory framework. Presently it lacks a coordinated mechanism to present the issues and relevant data,
debate alternative actions, and present a consensus viewpoint on the best paths forward. We propose to
create a National Forum on Regulatory Science with the specific goal of convening relevant stakeholders to
debate issues and formulate recommendations on pressing regulatory science issues.
H2.4.1 Sub-Aim 1.a: Identify and review key regulatory science issues impacting precision medicine.
We propose to initiate annual stand-alone two-day Forum conferences to tackle major regulatory science
issues or topics (see Figure H2.2). Individual topics will be assigned to Working Groups comprised of
Figure H2.2. Overview of Forum Process and Outputs
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Educational Case Studies
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Discussed at CTSA PI
Meeting (December)

members from interested hubs, who will then make recommendations for Forum conference topics, and report
back on interim progress. Such Working Groups will operate within the Methods and Processes Domain Task
Force (DTF) (see letter of support, S. Khosla). The priority topics are not static and will be responsive to
emerging needs and continue to update and modify the list of key issues. Examples of possible topics include:
1. Evidentiary standards for ‘precision medicine’- where the intervention may be a combination of (genetic)
testing and combined interventions (drugs, biologics, devices) for very small populations, even single
patients. Recent examples of such disorders are the specific genetic subtypes of Cystic Fibrosis, rare
autosomal dominant forms of ALS and Alzheimer Disease (AD), and targeted oncology treatments.
2. Evidentiary standards for treating diseases before illness - genetic at risk status for serious illness
(ovarian and breast cancer, familial AD, Huntington disease), where new concepts of balancing risk and
benefit will be required.

3. Evidence quality for ‘substantial evidence’- considering the use of response adaptive methodologies and
non-frequentist statistical approaches that may afford efficiency at a potential cost of inferential certainty.
4. Regulatory requirements for clinical trials of devices and processes designed to create unique biologic
agents (e.g. personalized tumor vaccines) or precision devices used for generating individualized
therapeutics (e.g. 3-D printing of tissues or organs, synthesis of precision anti-sense RNA agents).
The DTF Working Groups will provide additional background research and initial state-of-the-science position
papers and analysis that will be developed and provided in advance of the Forum meeting each fall.
H2.4.2 Sub-Aim 1.b: Provide analysis and
Table H2.1. Format for Annual Regulatory Science Forum
recommendations to inform new policies,
decision tools, models and reviewer tools.
Day One: Morning
Framing of issues (briefly review advance
materials provided by DTF working groups)
Building on the existing UR-CTSI led Regulatory
Breakout groups: analyze 2-3 key issues and
Science Workgroup and previous experience in
develop recommendations
engaging experts in these fields, the UR-CTSI will
Day One: Afternoon Executive Group convenes: produce summary
assemble a range of experts from the CTSA hubs,
of key findings and recommendations
CERSIs, FDA, NIH, industry, foundations, patient
Day Two: Morning
Key findings and recommendations presented
and community groups. We will also partner with
to Forum for feedback and concurrence
FasterCures and the Personalized Medicine
Coalition (see letter of support) to engage additional stakeholders in the process. The Forum will convene
each fall to review and analyze major topics identified by the Working Groups. A technically focused analysis
and a policy analysis component, utilizing the background research and position papers developed by the
Working Groups will be included. The general format for the Regulatory Science Forum is outlined in Table
H2.1. A framework of key findings and recommendations will be approved at the conclusion of the Forum.
Following the annual meeting of the Forum, the UR-CTSI will quickly use the approved recommendations to
generate final position papers and policy memos, providing a formal regulatory science policy analysis and
recommendations to address the key barriers or future challenges for the development and implementation of
precision medicine, examining how regulatory science can address these specific issues. We will propose a
one day additional meeting at the annual CTSA PI meeting (December) to provide an opportunity to debate
these key findings and final recommendations resulting from the Forum. Dr. Steele will coordinate the
development and review of the short final position papers/memos that will be provided to all participants and
disseminated more broadly through publication in the appropriate peer-reviewed journals, and as part of the
minutes of the annual meeting. Final position papers and policy memos will include proposed models and
decision tools to support development and review of specific precision medicine technologies and
methodologies. This will be disseminated to the FDA, NIH, policymakers, and the CTSA Consortium.
H2.4.3 Sub-Aim 1.c: Develop case studies and educational modules. Case studies and other educational
modules, such as tutorials and policy analysis papers, are increasingly being utilized for Regulatory Science
programs. The FDA has collaborated to develop a limited number of targeted case studies. Discussion of case
studies allows for vibrant debate and discussion at all levels of CTSA workforce development, as they can be
tailored to specific translational science domains. Dr. Adamo will lead the development of the case studies and
will engage our partners to identify and develop optimal case studies needed in precision medicine. These
case studies will support education and training across a number of sectors and provide resources at varying
career stages. Each case study will follow a general structure:
•
•
•
•

Identify a current development in precision medicine that is
likely to advance to the pre-clinical or clinical trials stage.
Define the current evidentiary, regulatory and policy
framework(s) that would be applied in this case for device or
agent approval.
Identify foundational issues that are likely to impede
translation into an approved clinical therapy.
Present an exercise to propose and analyze possible
changes to current regulatory process that would address
such issues (e.g., policy change, new review criteria,
assessment tool, address technical gap).

A list of potential case studies is provided in Table H2.2. We will
pilot these case studies in the UR-CTSI Regulatory Science
courses and Certificate Program, as well as through regular
seminars and presentations. The educational program outlined in

Table H2.2. Potential Case Studies
Regulatory pathways for laboratory developed
tests
Issues to consider with clinical
pharmacogenomics
Balancing risk and benefit in precision medicine:
new approaches to evidentiary standards
Opportunities for next generation sequencing
Acceptance criteria for adaptive trials
Regulatory considerations for 3D printing of
medical products
Precision medicine and postmarket surveillance

Aim 2 will focus on approaches to disseminate and integrate case studies into a range of programs at the URCTSI and across the CTSA Consortium. Dissemination will include development of an online curriculum and
multi-modal learning tools in collaboration with the Translational Endeavors Core Workforce Development
Function via Dr. Dolan.
H2.5 APPROACH AIM 2: Develop an educational program that specifically addresses the regulatory
science aspects of precision medicine.
At a national level, the UR-CTSI (Drs. Steele and Adamo) has led and participated in several collaborative
efforts focused on Regulatory Science training and education, including the collaborative development of
Regulatory Science competencies2 and other specialized competencies to guide the development of
educational programs and training opportunities. This has built on the diverse partners represented in the
CTSA-initiated Regulatory Science Workgroup mentioned previously. At a local level, Drs. Steele and Adamo
have developed courses specially targeted to regulatory science and policy issues. These courses are core
elements for the proposed UR Certificate in Regulatory Science.
This aim will utilize the case studies and policy papers developed above and regulatory science experiential
training opportunities to particularly address regulatory science needs to enhance precision medicine. We will
leverage regulatory science training initiatives outlined in the UL1, TL1 and KL2 and benefit from support from
faculty currently leading regulatory science courses and related programs (Drs. Steele, Adamo and Fong).
Additional assistance will be provided from faculty serving as mentors or leaders of the KL2 and TL1 programs
(Drs. Gross, Kieburtz, Adamo and Steele). The leader of the Translational Endeavors Workforce Development
Function (Dr. Dolan) will also serve as the overall Education Program Coordinator. Overall roles and
responsibilities for key members of this core are listed in Table H2.3.
The UR-CTSI will collaborate with the diverse membership of the existing Regulatory Science Workgroup to
utilize the case studies and other educational modules developed in Aim 1 and integrate these materials into
the UR-CTSI Regulatory Science Curriculum, while sharing these resources across the CTSA Consortium.
This will also utilize the regulatory science training partnerships proposed in the UL1 and KL2 with the
University of Pennsylvania Institute for Translational Medicine and Therapeutics (ITMAT-see letter of support)
and the PhRMA Foundation (see letter of support). The case studies will be integrated into Fundamentals of
Science, Technology, and Health Policy (PM 494) and Pathways to Medical Innovation (BME 431/432). The
case studies will provide real-life examples for trainees to consider the scientific technical and regulatory
issues for an existing or emerging personalized medicine methodology or technology. Additionally, for science
policy courses (such as PM 494), the policy analysis and position papers will also be utilized to further explore
and consider the policy dimensions of these issues and opportunities to modify existing or propose new
legislation, regulations, guidance or other policies. The broader education program will employ novel teaching
methods such as online courses and experiential training opportunities, integrating new modules into the
proposed Regulatory Science Certificate, in collaboration with the Translational Endeavors Core Workforce
Development Function.
Table H2.3. Roles and Responsibilities
The existing Regulatory Science Workgroup and
partnerships with the University of Pennsylvania
Team Member
Responsibilities
ITMAT, and the PhRMA Foundation (detailed in
Scott Steele, PhD
Provide oversight of all aspects of the
Core Director
Forum and Educational Program, lead
UL1 and KL2) provide an ideal mechanism to
development of Forum position papers
receive additional feedback on the case studies to
Joan Adamo, PhD
Serve on Forum Executive Group, plan
ensure they address clear needs from other
Forum Planning
and participate in Forum, lead
academic institutions, FDA, NIH and industry.
Coordinator
development of case studies
Additionally, it provides a rapid and wellJames
Dolan,
MD
Ensure integration of case studies and
established mechanism to disseminate these
Education Program
educational modules into UR-CTSI
educational programs. Supplementing didactic
Coordinator
education programs, facilitate
course work and case studies with opportunities
dissemination
for experiential training opportunities (along with
Karl Kieburtz, MD, MPH Serve on Forum Executive Group,
Faculty
participate in Forum, provide technical
co-mentoring programs) is an additional key
and policy analysis
element we are developing for our broader
Chin-To Fong, MD
Support identification of topics, Forum
regulatory science initiatives with ITMAT, PhRMA
Faculty
planning, technical and policy analysis,
Foundation, FDA, NIH, CERSIs and other CTSA
and case studies development
hubs, leveraging our Regulatory Science
Robert Gross, MD, PhD
Support identification of topics, Forum
Translational Specialization in the KL2. We will
Faculty
planning and development and integration
of case studies
identify regulatory science training opportunities
that focus on precision medicine. This will further
utilize programs developed in our UR Broadening Experiences in Scientific Training (BEST) program, where

relevant regulatory science courses and internship opportunities have been developed in the Science and
Technology Policy Pathway (co-led by Dr. Steele) and the Regulatory Affairs, Compliance and Review
Pathway (led by Dr. Adamo). Approaches, outcomes and metrics, along with the associated timeline for
activities, are included in Tables H2.4 and H2.5.
Table H2.4. Regulatory Science to Advance Precision Medicine, Approaches, Outcomes and Metrics
Approach
Outcomes
Metrics
SA1: To create a National Forum for Regulatory Science for evaluating and proposing new regulatory policies, approaches and tools,
with an aim to advance precision medicine products.
Identify and review key regulatory
Consensus regarding critical regulatory
Number of CTSA hubs, CERSIs and other
science issues impacting precision
science barriers to the advancement of
stakeholders participating in National
medicine
precision medicine
Forum
Provide analysis and recommendations
Regulatory process incorporates changes in
Impact of regulatory process changes on
to inform new policies, decision tools,
policy, new models, new reviewer tools, new
product development and patient
models and reviewer tools
decision tools
outcomes
Develop case studies and educational
Policy makers, regulatory staff, faculty and
Value of educational resources as
modules
students are competent in the regulatory
perceived by trainees
science of precision medicine
SA2: To develop an educational program that specifically addresses the regulatory science aspects of precision medicine.
Integrate case studies, educational
modules and training opportunities into
proposed Regulatory Certificate
Program, related courses & programs
Disseminate case studies and
educational modules via the Regulatory
Science Workgroup and PhRMA
Foundation

URMC trainees are competent in the
regulatory science of precision medicine

Value of educational resources as
perceived by trainees

Adoption of education resources by CTSA
hubs and CERSIs

Participation of CTSA hubs and CERSIs in
expanding the range and depth of
educational resources

Table H2.5. Timeline
Event/Activity/Milestone
Conduct National Forum for Regulatory Science (working
groups convene several months prior to Forum)
Review/refine position papers/policy memos at CTSA PI
meeting
Develop case studies/other educational modules
Integrate educational resources into URMC programs
Disseminate educational resources through CTSA
Consortium/CERSIs

Year 1
X

Year 2
X

X

Year 3
X

X

Year 4
X

X

Year 5
X

X

X

X
X

X
X

X
X

X
X

X

X

X

X
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CORE I. KL2 CAREER DEVELOPMENT PROGRAM
I.1 BACKGROUND
I.1.1 The University of Rochester (UR) KL2 Career Development (UR-KL2) Program has had significant
impact on the institution (2006-2015) and will expand to promote the evolution of the clinical and
translational investigator
I.1.1.1 Institutional and individual impact of the existing UR-KL2 Program, 2006-2015
Since inception in 2006, the UR Clinical and Translational Science Institute (UR-CTSI) and UR-KL2 Program
have been committed to training and developing a new kind of clinical and translational investigator who is
equipped to design and execute high impact research across the spectrum of translation. The UR-KL2
Program is a core component of the UR-CTSI’s overall mission to develop, demonstrate, and disseminate
methods and approaches to advance translational research, by providing education and training, supporting
transdisciplinary teams, improving quality and efficiency, and engaging community stakeholders.
Between 2006 and 2015, the UR-KL2 Program has provided sufficient "activation energy" to launch the
academic careers of 31 investigators (chosen from 124 total applicants), 58% (n=18) of whom were women
and 12.9% (n=4) of whom were under-represented minorities (including one deaf individual). They represent
MDs (n=14, 45%), PhDs (n=14, 45%), and MD/PhDs (n=3, 10%) from diverse disciplines and research
interests that span the translational spectrum "from molecules to populations" (e.g.: medicine, nursing,
dentistry, psychology, epidemiology, and health services research). Of the 31 accepted UR-KL2 Scholars
(Scholars), 26 faculty have been from the Medical School (124 applications), 3 from the School of Nursing (8
applications), and 2 from the Dental School (5 applications). These Scholars have authored over 408
publications and have generated over $21 million external funding, which includes 21 NIH awards (8, K23; 2,
K07; 2, K01; 2, R01; 3, R03; 3, R21; 1, U01), 2 Patient-Centered Outcomes Research Institute (PCORI)
grants, and 22 Foundation awards. Of the 24 current UR faculty to recently receive NIH-funded Individual
Research Career Development Awards, 6 are former Scholars: Roman Eliseev (1K01AR064610-01), Luke
Peppone (5 K07 CA168911-02), Krupa Shah (5 K23 AG043319-03), David Adler (5 K23 AI077759-03),
Kimberly Van Orden (1 K23 MH096936-01A1), and Anthony Pisani (1 K23 MH101449-01). Additional
information about Scholar accomplishments is available in DATA Table 12b.
Much of this success has been attributable to the UR-KL2 Program’s Career Development Plan (and
supporting administrative structure), which includes required core elements (core curriculum, mentored
research project) that fundamentally support faculty career development and individualized components to
meet the research-directed needs of each Scholar (elective coursework and extra-curricular activities). Each
Scholar (and Mentor) implement these elements through the development of a Scholar-directed Research
Career Development Plan, which provides a detailed, chronological outline of the Scholar’s core and
individualized program elements and career and research objectives. This approach facilitates effective
communication between the Director, Mentor, and Scholar and has been effectively implemented for program
durations of up to three (2009-2015) or five years (2006-2009) of development.
I.1.1.2 The UR-KL2 Program is dedicated to the evolution of the clinical and translational investigator
As emphasized by the NIH in the CTSA PAR, “Translating biomedical discoveries into clinical applications that
improve human health is a complex process with high costs and substantial failure rates.” Contributing factors
include, but are not limited to, increasing data complexity, more stringent regulatory hurdles, health care reform
pressures, and failures in traditional translational methods. This climate exerts the pressure to adapt and
innovate how research is conducted and how future faculty are mentored, educated, and supported by their
respective institutions and the greater academic community. As outlined in a recent review by leaders and
mentors within the UR-KL2 Program,1,2 data analytics and technological advances have enabled development
of new methods, tools, and approaches necessary to overcome many of the current challenges and continue
to advance clinical and translational research. However, few career development programs incorporate training
in these areas, which have tremendous cross-disciplinary utility. Additionally, surmounting research hurdles
also requires teams with transdisciplinary and cross-sector expertise. However, few early-career faculty have
skilled training or experiences in the assembly and operation of diverse research teams or the integration of
external research partners. Effective team science requires learned ‘hard’ and ‘soft’ skills necessary to
leverage the strengths of multiple disciplines, appreciate the limitations of each team member, anticipate future
steps, and recognize when to lead and when to be an “engaged follower” (i.e.: contributing member of a transdisciplinary team who does not serve as team leader, but as an effective supporting member). While a robust

core career development curriculum can effectively shape independent leaders, few, if any, provide
opportunities to develop skill sets related to the psychosocial dynamics of team science. Future clinical and
translational researchers have a tall order to fill; it is up to the career development programs to recognize these
needs and ensure that each program balances core development objectives with individualized training
opportunities.
I.1.2 The UR is uniquely positioned to support research and educational activities across the
translational spectrum
I.1.2.1 High-level integration of institutional framework supports translation
Three UR schools participate in the UR-KL2 Program: 1) School of Medicine and Dentistry, 2) School of
Nursing, and 3) Arts, Science, and Engineering. The School of Medicine and Dentistry and the School of
Nursing are housed within the University of Rochester Medical Center (URMC), which is within 1000’ walking
distance from the School of Arts, Science, and Engineering. Physical proximity, a culture committed to
collaboration, and a wide array of research disciplines makes the UR an ideal setting to plan and execute
trans-disciplinary approaches to biomedical workforce development. Additionally, URMC functions as a
“learning health system” by physically and administratively integrating its health care, research, and education
systems under the leadership of a Dean/CEO, who directs the activities of URMC-owned teaching hospitals
and a two-million person health care system. Within the URMC are over 1,510 full-time faculty and 190 parttime faculty with over 1,200 actively sponsored research projects totaling over $216 million in 2014-15.
The UR has always been strongly committed to its range of research programs and the UR-CTSI reflects and
aligns with institutional priorities. The UR substantially invested in its computational infrastructure to support
biomedical research (e.g., $33M for Computational Innovation and $100M for Institute for Data Science),
including a nascent Center for Biomedical Informatics. Martin Zand (UR-CTSI PI) is the Director of the
Rochester Center for Health Informatics, whose research teams use healthcare data and cutting-edge science
to iteratively improve the health of the community. The UR also has a long-standing, cohesive community
infrastructure and established practice-based research networks that have enabled the establishment of robust
research programs around community-based research. Nancy Bennett (UR-CTSI PI) is the Director of the
Center for Community Health, whose goal is to conduct population health research and evaluate community
health interventions to improve population health. In addition, many Departments/Divisions (e.g., Neurology,
Cardiology, Oncology, Infectious Disease) have a long history of being both a “hub” and a “spoke” in multicenter observational and interventional research studies, including leadership of large academic study groups
and multi-site clinical trials (Karl Kieburtz, UR-CTSI PI). The UR-KL2 Program Director (Robert Holloway) is an
Executive Committee member for the NIH-Network for Excellence in Neuroscience Clinical Trials (NeuroNEXT)
and the UR participates as one of 28 clinical research sites. The UR-KL2 Program will leverage these
institutional and career development resources that draw on and provide perspective in both leadership and
“engaged followership”.
The UR has always been strongly committed to the competitiveness of its educational programs and
infrastructure and the UR-CTSI plays an integral role in supporting educational advancement. Recently, the
UR-CTSI collaborated with the Departments of Public Health Sciences (School of Medicine and Dentistry) and
Computer Science (Arts, Sciences, and Engineering) to expand the educational offerings related to rigorous,
personalized training in methods that can be applied across the research spectrum. This resulted in New York
State Department of Education approval of six new Graduate Certificate Programs of Advanced Study in the
following areas: (1) analytic epidemiology, (2) clinical research methods, (3) trial-based clinical research, (4)
health services research, (5) public health, and 6) biomedical data science. Additionally, the UR-CTSI has also
collaborated with the Vice Provost for Faculty Development and Diversity in the development of a sustainable
course in research mentoring, including approaches to mentoring underrepresented minorities,3,4 as well as a
successful foundational curriculum for all junior faculty engaged in research (in collaboration with the Associate
Dean of Faculty Development).5
I.1.2.2 Institutional programs that support the UR-KL2 Program’s three proposed Translational Specializations
The UR-CTSI, along with several Departments (Medicine/Cardiology, Neurology, Psychiatry, Computer
Science, Biomedical Engineering) and Centers (Center for Human Experimental Therapeutics, Center for
Integrated Research Computing), have led or participated in collaborative research and education efforts that
relate to the unique UR-KL2 translational specializations in Enabling Technologies, Regulatory Science, and
Electronic Health Record as a Resource for Research. The Center for Human Experimental Therapeutics
collaborates with several groups, including the University of Buffalo and external research partners (e.g.

technology firms) to develop, evaluate, and implement novel clinical research methods, technologies, and
approaches to improve study design, reduce outcome measure variability, and reduce participant burden, in
the evaluation of novel devices and therapies.1,6 The UR-CTSI recently led a cross-CTSA collaborative project
within its Regulatory Science Working Group to develop broad Core Thematic Areas and specific
Competencies to guide Regulatory Science education (e.g.: case studies, courses, and degree programs),
training, and career development programs.7 Additional internal collaborations between the UR-CTSI and the
Departments of Anesthesiology, Pulmonology, Neurology, Cardiology, and Pharmacology have made the UR
well-positioned to implement a Regulatory Science translational specialization within ongoing research
programs. Finally, in alignment with broader UR priorities, the URMC has made electronic health record-driven
care and research one of its top priorities.8 The UR-CTSI’s informatics group has leveraged UR-CTSI funds
with approximately $2 million of additional extramural support in the past year to establish informatics-related
clinical research and programs that focus on our institution’s eRecord system (EPIC). These research
programs are supported by the recently approved Advanced Certificate Program in Biomedical Data (Master’s
Degree forthcoming). Collectively, these research and education programs and associated infrastructure are
operational and ready to support the proposed translational specializations.
I.1.2.3 Institutional Research Career Development Programs.
Institutional Career Development Programs: The Scholars share courses, seminars, workshops, and other
educational activities with early career faculty from other Institutional Career Development Programs. These
programs include three other K12 Programs and one state-funded career development program. The K12
Programs include: “Women’s Health and the Environment Over the Entire Lifespan (WHEEL)” (NIEHS K12
ESO19852; 4 funded slots, each awarded for up to 4 years); “Translational Molecular Pediatric Research”
(NICHD K12 HD068373; 4 funded slots, each awarded for up to 4 years); and “Rochester Partnership to
Advance Research and Academic Careers in Deaf Scholars” (NIGMS K12 GM106997; 9 funded slots, each
awarded for 3 years). These other programs have modeled themselves after the success of the UR-KL2
Program, but remain distinct due to emphasis on either specific Scholar populations (e.g. those who are deaf
and hard of hearing) or specific research disease populations (molecular-based pediatric disorders). While
candidate interest may occasionally overlap the programs, the Directors of all four programs have knowledge
of the applicants and will work together to ensure proper fit and sustainability of each Scholar population.
The state-funded career development program is a center grant for training clinical researchers, known as the
Empire Clinical Research Investigator Program (ECRIP), and is funded by the New York State Department of
Health (PI: Robert Holloway; current award 1/1/2014-12/31/15; upcoming award 1/1/2016-12/31/2017). This
two-year career development award provides funding for up to six clinical investigators, but is limited to
individuals who were educated and trained in New York State and have recently completed their residency or
fellowship. As a result, the ECRIP program is oriented towards nascent clinical investigators (those who are
not quite ready for KL2-level development) who meet specific geographic restrictions on training (within New
York State only). Since all six of the trainees for the new award will be selected prior to any award conferral for
the UR-KL2 program, they do not present a significant risk to identification and recruitment of Scholars, but
instead serve as an applicant recruitment pool for the UR-KL2 Program. In the event of future ECRIP awards
and concurrent recruitment with the UR-KL2 program, Dr. Holloway’s dual role as UR-KL2 Core Director and
ECRIP Project Director will facilitate appropriate direction of applicants and monitoring of each recruitment
pool.
Institutional Training Grants: The UR has a long and successful track record of securing and sustaining
institutional pre- and post-doctoral training and education grants. Currently, the UR sponsors 20 T32institutional training grants and 4 R25 research-related education grants. These training programs support 66
postdoctoral trainees each year and serve as a source of applicants to the UR-KL2 Program. Of the 31
Scholars accepted into the program to date, 16 of them (52%) were either active matriculates or had recently
completed one of our institutional training programs (n=15) or at another institution (n=1).
I.1.3 Background Summary
The UR-KL2 Program has an established track record of recruiting and developing Scholars who engage in
discipline-directed research, contribute to the overall productivity of the UR, and transition to self-supporting
translational research faculty. The UR-KL2 Program will continue this legacy and capitalize on the existing
priority and programmatic strengths at the UR to innovate and expand its career development pathways to
meet the individual research needs of an evolving generation of clinical and translational faculty.

CORE I. KL2 CAREER DEVELOPMENT PROGRAM
I.2 PROGRAM PLAN
In the next iteration of the UR-KL2 Program, we will continue the successful, historical career development
framework to ensure a strong foundation for development of a successful independent investigator, and
expand upon it to incorporate innovative elements that provide our Scholars with 1) specialized training
opportunities in novel, cross-disciplinary methods and approaches and 2) applied experience in team science.
The core programmatic elements (core curriculum, mentored research project) will now include a team science
component, while the options for individualized components (elective coursework and extra-curricular
activities) will be expanded to promote engagement of external research partners and training in one of three
translational specializations. The translational specializations have been developed by the UR-KL2 Program to
emphasize coursework and research projects aligned with novel, cross-disciplinary methods, including: 1)
Enabling Technologies, 2) Regulatory Science, and 3) Electronic Health Record as a Resource for Research.
Scholars who choose to incorporate any of these optional specializations into their individual plan will gain
fundamental and applied training in methods, approaches, and experiences that are relevant to their field of
research and at a time when the potential for biomedical advances is greater than ever.
I.2.1 Program Administration
I.2.1.1 Core Director, Robert Holloway, MD, MPH
Dr. Holloway will serve as Core Director and PI for the UR-KL2 program in the coming grant cycle. He is
Professor and Chair of Neurology and Professor of Public Health Sciences at the UR School of Medicine and
Dentistry. He has served as Director of the UR-KL2 Program since the initial award in 2006. Dr. Holloway is an
experienced leader and administrator with a strong personal commitment to research career development. Dr.
Holloway completed undergraduate and medical education at the University of Connecticut and completed
neurology residency and a Masters of Public Health degree (emphasis on health services and outcomes
research) at the University of Rochester. He has been an active and productive member of the UR faculty,
contributing to its missions through clinical research, service and leadership, and education and mentoring.
Dr. Holloway is an established researcher and scholar in academia and has published over 130 manuscripts
and editorials covering experimental therapeutics, outcomes research, financing of biomedical research, the
ethics of sham surgery, and the process of research decision-making. Dr. Holloway has extensive experience
in therapeutic trials and outcomes research, being both a PI and collaborative investigator on numerous
projects. He is an active participant in the NIH-Network for Excellence in Neuroscience Clinical Trials
(NeuroNEXT), serving as both the PI of the University of Rochester Clinical Site (since 2011) and current
member of the NeuroNEXT leadership team (2014-2016), as well as past chair of the NeuroNEXT Conflict of
Interest Committee (2012-2014). He is also a member of the CTSA/NeuroNEXT Liaison Committee. Dr.
Holloway has been on six Data Safety Monitoring Boards (DSMB), including DSMB Chair for four NINDSsponsored clinical trials. From 2009-12, he was an active participant and faculty member at the Clinical Trials
Methods course in Neurology, sponsored by the NINDS in Vail, Colorado. He is also the Associate Editor of
Neurology Today.
Dr. Holloway has a long history of commitment to education and training of future faculty. In addition to the URKL2 Program, he is actively involved in two other educational programs: 1) PI for the University of Rochester’s
Empire Clinical Research Investigator Program and 2) Co-Director (with Dr. Robert Griggs) and participating
program faculty (for over 15 years) for the T32 Training Grant entitled Experimental Therapeutics in
Neurological Disease (T32 NS007338-26). Dr. Holloway has also received past K24 support (2001-2006)
entitled Neurology Outcomes Research: Clinical Trials and Training and has supervised the training of over 20
fellows and early career investigators in clinical investigation, for which he was awarded the URMC Junior
Faculty Mentoring Award in 2008.
Dr. Holloway’s diversified leadership and service positions further his ability to lead the UR-KL2 Program. As
Associate Director of the UR Clinical Trials Coordination Center (1996-2004), he oversaw the planning,
implementation, and reporting of multi-center clinical trials in neurology. As Assistant Quality Officer of UR’s
Strong Memorial Hospital (2000-2013), Dr. Holloway implemented quality techniques to improve efficiency,
motivate team behavior, and produce results, and as a result, was awarded the Quality Achievement Award for
Physician Leadership in Performance Improvement. Dr. Holloway is committed to ethical research conduct,
and co-directed the annual UR course on Ethics and the Responsible Conduct of Research (2010-2013) and
served as a past member of the UR Institutional and Individual Conflict of Interest committees in research. In

summary, Dr. Holloway has
built a career dedicated to
excellence in research,
service, and education and
remains committed to the
advancement of clinical and
translational science through
the development of early
career faculty via the URKL2 Program.

Figure I1. KL2 Administrative Structure

I.2.1.2 UR-KL2 Program
Administrator, Thomas
Fogg, MS, MPH
Mr. Fogg has served as the
UR-CTSI’s Executive
Director for Operations since
its inception (2006). Mr.
Fogg holds a Master of
Science degree in Public
Policy Analysis and a
Master’s in Public Health, both from the University of Rochester. Prior to entering academia, Mr. Fogg worked
as the Director of Regulatory Affairs at a major gas and electric utility company. Within his UR-CTSI role, Mr.
Fogg’s primary responsibilities include management oversight of research education programs (including the
UR-KL2 career development program), informatics programs, and programs in population health. He oversees
the annual UR-CTSI program planning process and the associated quarterly performance reporting process,
working with all UR-CTSI program managers. Mr. Fogg leads the UR-CTSI’s communications team, and is
also the UR-CTSI’s liaison with the medical school’s information technology group, overseeing the planning
and management of IT systems developed and maintained for the UR-CTSI. At various points during the
evolution of the UR-CTSI, Mr. Fogg has also been responsible for management oversight of the UR-CTSI’s
evaluation program, and the UNYTE Translational Research Network.
Mr. Fogg has been active in the CTSA Consortium, having served as a member of the Consortium
Management Group (a team of NIH staff and CTSA administrators charged with improving the efficiency and
effectiveness of the Consortium) from 2009 to 2011, as the first chair of the Consortium’s Communications Key
Function Committee from 2007 to 2009, on several other Consortium committees and teams, and on external
advisory committees for the Yale and San Diego CTSA programs. Mr. Fogg has served as the past
administrative manager of the CDC-sponsored Rochester Prevention Research Center: the National Center for
Deaf Health Research, one of 36 prevention research centers across the country. He also served as
administrator for the Coordinating Center for the Cardiovascular Health Intervention Research and Translation
Network, a group of six academic health centers across the country.
I.2.2 Organization of the UR-KL2 Program
The overall structure of the UR-KL2 Program is described in I.2.2.1 and the Organizational Chart is depicted in
Figure I1. The integration of the UR-KL2 Program with the overall priorities, governance, and operations of the
UR-CTSI is described in I.2.2.2.
I.2.2.1 UR-KL2 Administrative Structure
The Core Director/PI (Dr. Holloway) will have oversight of the UR-KL2 Program and its leadership, and be
responsible for communications with the UR-CTSI and NIH leadership. The Program Administrator (Mr. Fogg)
will administer the day-to-day responsibilities of the UR-KL2 Training Program. These two individuals will
formally meet monthly (with more frequent email and phone contact as necessary) to review the operations
and progress of the program. Additional Administrative Components are described below and include a
Steering Committee, Recruitment and Selection Committee, UR-KL2 Evaluation Committee (KEC), and
Internal Advisory Committee.
A Steering Committee will meet quarterly to review all aspects of the program and will consist of the Core
Director (Chair of Committee), Program Administrator, Ann Dozier, Vivian Lewis, James Dolan, Ray Dorsey,

and Scott Steele. Ann Dozier, PhD, RN, Professor and Interim Chair of Public Health Sciences, has extensive
experience in the evaluative sciences and will oversee the Program Evaluation (see Section I.5). Vivian Lewis,
MD, Professor of Obstetrics and Gynecology and Vice Provost for Faculty Development and Diversity at the
University, will oversee mentor development for the UR-KL2 Program Faculty (see Section I.3.2). James
Dolan, MD is Professor of Public Health Sciences and leads the UR-CTSI Translational Workforce
Development function (see Section I.2.2.2). Ray Dorsey, MD, MBA is the David M Levy Professor of Neurology
and the Director of the Center for Human Experimental Therapeutics will be Program Faculty and co-Director
of the translational specialization in Enabling Technologies (see Section I.4.4.2), and co-leader of the Trial
Innovation Unit (Network Capacity Core). Scott Steele, PhD, UR Director of Government and Academic
Research Alliances and Associate Professor of Public Health Sciences, and leader of the UR-CTSI optional
function in Regulatory Science to Advance Precision Medicine, will be Program Faculty and co-Director of the
translational specialization in Regulatory Science (see Section I.4.4.3).The UR-KL2 Steering Committee will
assist in monitoring the Program and its curricular components, and review the progress of individual Scholars.
The UR-UR-KL2 Steering Committee will be supported by the Recruitment and Selection Committee and the
KEC.
The Recruitment and Selection Committee will meet three times per year to 1) oversee the approach to
marketing the program and initiatives to improve diversity, 2) articulate and implement Scholar application
procedures, and 3) review and select Scholars from candidate applications. This Committee will be chaired by
the Core Director and consist of a rotating group of five senior faculty with extensive research review
experience. The Committee reviews and scores Scholar applications and participates in Scholar interviews as
described in Section I.6. This Committee will present recommendations for Scholar appointment to the KL2
Steering Committee and UR-CTSI Executive Committee to ensure alignment with overall mission.
The UR-KL2 Evaluation Committee (KEC) will meet annually to monitor overall program performance, as well
as aggregate data on Scholar and Mentor performance. This Committee will be chaired by Dr. Ann Dozier
(leader of the UR-CTSI Evaluation and Continuous Improvement function), and consist of the Core Director,
Vivian Lewis, MD, and the primary Mentors of each active Scholar. The KEC will provide annual reports to the
KL2 Steering Committee, who will provide summaries to the UR-KL2 Internal Advisory Committee, as well as
the UR-CTSI Operations Committee (see Section I.2.2.2).
The UR-KL2 Program will seek guidance from an Internal Advisory Committee, which will meet annually to
review curricular content, Scholar progress, and evolving program outcome data and provide insight with
respect to institutional and national trends in junior faculty career development. The following UR faculty
members have been chosen to lead this effort because of their expertise and excellence in education and
career development of early career faculty (see letters of support): 1) Sarah Peyre, EdD, Director, Center for
Experiential Learning, Assistant Dean for Interprofessional Education, Associate Professor, Department of
Surgery, Medical Humanities and Bioethics; 2) Robert Griggs, MD, Professor of Neurology, 3) Linda Chaudron,
MD, Senior Associate Dean for Diversity, Inclusion and Culture Development, Professor, Departments of
Psychiatry, Obstetrics and Gynecology, Pediatrics; 4) Anthony Pisani, PhD, Assistant Professor of Psychiatry
(past UR-KL2 recipient); and 5) Stephen Dewhurst, PhD, Vice Dean for Research, Associate Vice President for
Health Sciences Research, Chairman and Professor, Department of Microbiology and Immunology.
I.2.2.2 The UR-KL2 Program is Aligned with UR-CTSI Priorities and Leadership and Integrated with the
Operational Cores.
Although the UR-KL2 Program is overseen by the Core Director and associated Committees, it will be tightly
aligned and integrated with the Overall Vision and Strategic Goals of the UR-CTSI, specifically, UR-CTSI
Specific Aim 1 related to “Workforce Development: To train the next generation of translational science
workforce leaders in the collaborative, technical, and regulatory skills necessary to improve the translation of
discoveries to clinical application and to improve population health.” To promote the needed integration of the
UR-KL2 Program within the UR-CTSI, the UR-KL2 Core Director is a member of the UR-CTSI Executive Team
and serves on the UR-CTSI Operations Committee, ensuring the UR-KL2 program is well-integrated with all
UR-CTSI cores and functions.
The UR-CTSI Executive Team will meet weekly and consist of the three UR-CTSI PIs (Drs. Kieburtz, Bennett,
and Zand), the three Executive Directors (Mr. Fogg, Ms. Jensen, and Mr. Rubinstein), and the Core Directors
for the TL1 (Timothy Dye) and UR-KL2 (Robert Holloway) programs. The Executive Team will provide
oversight of UR-CTSI programs, projects, and the allocation of UR-CTSI resources, including those activities
that support related workforce development activities. When appropriate, the UR-CTSI Executive Team will

solicit input from the UR-KL2 Core Director, as well as provide guidance to the UR-KL2 Program regarding
institutional priorities, new programmatic initiatives that may impact the program, and national initiatives from
NCATs and other agencies, including the development of the Trial and Recruitment Innovation Centers. The
Executive Team will solicit advice from a Community Advisory Council, an internal Strategic Leadership Group,
and an External Advisory Committee.
The UR-CTSI Operations Committee will meet twice each month and consist of the UR-CTSI Executive Team
and all UR-CTSI function leaders. The UR-CTSI Cores provide some of the infrastructure required to support
the UR-KL2 Program (outlined in Table I1). The Operations Committee provides critical opportunities for crosstalk among core directors and function leaders and the UR-KL2 Core Director (e.g.: operational changes within
the Cores or changes in Scholar needs) in order to ensure the proper programmatic integration of educational
and training programs.
Table I1. UR-CTSI Support to the UR-KL2 Program
UR-CTSI Operational Cores
Support Provided to the UR-KL2 Program
Administrative Core
• Integrate and communication across all UR-CTSI cores
-Organization
-Diversity
• Director of Diversity & Inclusion/support services
-Evaluation
• Carry out program evaluation
-Quality and Efficiency
• Training in GCP, GLP, GMP
Informatics
• Support for EHR translational specialization pathway
• Certificate/Master’s in bioinformatics
• Data management, sharing and diplomacy training
Community and Collaboration
-Community Engagement
• Support for “engaged followership” experiences
-Collaboration and Team Science
• Team science support and coursework
Translational Endeavors
-Workforce Development
• Curricular development and oversight; Courses, degree/certificates
programs; Competency-based evaluations; Mentor development
Research Methods
-Biostatistics, Epi. & Research Design
-Regulatory Knowledge and Support
Hub Research Capacity
-Integrating Special Populations
-Patient and Clinical Interactions
Network Capacity
-Liaison to Trial Innovation Center
-Liaison to Recruitment Innovation Center
Optional Functions
-Regulatory Science to Advance Translational
Medicine
-Translational Network Science

• UR-CTSI Research Methods Forum
• Regulatory support services
• Support for Regulatory Science translational specialization pathway
• Research opportunities in special populations
• UR-CTSI Clinical Research Unit/research review
• “Engaged followership” experiences
• Support for research recruitment
• Additional coursework for Scholars; Regulatory Science in Precision
Medicine; Translational Network Science

I.3 PROGRAM FACULTY (MENTORS)
I.3.1 The UR has a wealth of qualified Program Faculty (Mentors), who conduct research across the
translational spectrum and within the UR-KL2 Program’s Translational Specializations
I.3.1.1 Faculty are well-qualified and have research interests that span the translational spectrum
Collectively, the three schools represented in the UR-KL2 Program have approximately 700 faculty who are
PIs on sponsored research projects. Thirty-three of these (Table I2) have been chosen as representative
Program Faculty (Mentors) (DATA Table 2) based on: 1) expressed interest in mentoring Scholars; 2) transdisciplinary representation; 3) expertise across the translational research spectrum; 4) strong mentoring track
record (postdoctoral trainees or junior faculty) (DATA Table 5B); and 5) active research funding or special
expertise to support the proposed translational specializations. These faculty have experience in leading and
coordinating a mentor team in support of a Scholars career development. Eight are prior recipients of a UR
Mentoring Award, eight are prior or current UR-KL2 Mentors, five are PIs for a UR T32 or R25 (which serve as
a major source of UR-KL2 applicants), and three are prior Scholars (Dorsey, Mohile, Heatwole). This list of
potential Mentors is not intended to be fully inclusive of all available mentors at the UR, but provides a

representative “snapshot” of the capacity of UR to provide Scholars with diverse, outstanding Mentors. In
keeping with the UR-KL2 Program’s emphasis on career development that is supported by training and
experiences in novel methods that can be applied across the translational spectrum, selected faculty have
been identified to support career development in the three proposed translational specializations (Enabling
Technologies, Regulatory Science, and EHR as a Resource for Research). Mentors may be added in the
future if they meet the minimum criteria enumerated above and a strong interest in the program.
The representative Mentors in Table I2 have a breadth of research interests that reflects the transdisciplinary
nature of this career development program and its ability to support research projects that span the
translational spectrum. The 33 highlighted Mentors comprise faculty with primary appointments in 16
Departments and Centers within the three schools, including: Biomedical Engineering, Brain & Cognitive
Sciences, Center for Community Health, Center for Human Experimental Therapeutics, Computer Science,
Center for Oral Biology, Eastman Institute for Oral Health, Anesthesiology, Environmental Medicine, Medicine
(including Cardiology, Family Medicine, Infectious Disease, Hematology & Oncology, Public Health Sciences,
Pulmonology, Nephrology Diseases Divisions), Microbiology & Immunology, Neurology, Pediatrics, Psychiatry,
Public Health Sciences, and Surgery. This broad range of research disciplines provides flexible career
development opportunities for all potential Scholars.
Despite a track record of research excellence and mentoring of individuals at various stages of education, we
have selected 2 faculty who are early in their career and therefore have not accrued a lengthy record of
funding or have limited experience in mentoring early career faculty (Scott Steele, PhD, Charles Venuto, PhD).
These faculty have been selected however, given the special niche expertise they have in the translational
specializations (see Table I2). Thus, should a Scholar elect to work with one of these faculty, the UR-KL2
Program will ensure that: 1) a co-mentor is selected from senior faculty with a strong funding and successful
mentoring track record, and 2) the early career Mentor is provided with more intensive mentorship training.
Table I2. Representative UR-KL2 Program Faculty (Repeated faculty are included in parentheses)
Enabling Technologies
Regulatory Science
Electronic Health Record as
Other Faculty Mentors
a Resource for Research
Kevin Biglan, MD, MPH
Michel J Berg, MD
Ann Dozier, PhD
Dick Aslin, PhD
Yeates Conwell, MD*+
Jean-Phillippe Couderc, PhD, MBA Nancy Bennett, MD
Gretchen Birbeck, MD, MPH
Ray Dorsey, MD, MBA
(Ray Dorsey, MD, MBA)
(Timothy Dye, PhD)
Stephen Dewhurst, PhD*#
Timothy Dye, PhD
Robert H Dworkin, PhD
Orna Intrator, PhD
Robert Dirksen, PhD+
Henry Kautz, PhD
(Karl Kieburtz, MD, MPH*)
(Henry Kautz, PhD)
Robert Griggs, MD#
Karl Kieburtz, MD, MPH*
Richard P Phipps, PhD*
Supriya Mohile, MD, MS*+
Chad Heatwole, MD
Spencer Rosero, MD
Patricia J Sime, MD*#+
Ekaterina Noyes, PhD, MPH
Robert Holloway, MD, MPH*+
Peter Wyman, PhD+
Scott J Steele, PhD
Martin Zand, MD, PhD
Michael Keefer, MD+
Wojciech Zareba, MD, PhD
Charles Venuto, PharmD
James McMahon, PhD
Gary Morrow, PhD, MS*#+
Robert Quivey, PhD#
Total Funding: ~$58M
Total Funding: ~$13M
Total Funding: ~$12.5M
Total Funding: ~$81M
*Prior recipient of University of Rochester Mentoring Award (n=8)
+Prior or current UR-KL2 Scholar Mentor (n=8)
# K12, T32, or R25 PI (n=5)

I.3.1.2 Faculty with expertise in Enabling Technologies.
Nine faculty have been identified based on their unique strengths in enabling technologies (Table I2), which
reflect new methods, tools, and approaches that are made possible through specialized technologic advances.
Examples of projects that utilize enabling technologies include evaluation of virtual research visits
(telemedicine) for orphan conditions (Biglan), analysis of data from smartphone sensors in assessment of
Parkinson disease (Dorsey), development of smartphone-based research studies for Huntington disease
(Dorsey), use of smartphones to track potential contacts in an Ebola epidemic (Kautz), evaluating a scale that
can measure the QT interval in the home (Zareba), and using social media to identity adolescents at risk for
suicide (Wyman).
I.3.1.3 Faculty with expertise in Regulatory Science
Nine faculty have been identified because they participate in areas of research that fit within the spectrum of
regulatory science (Table I2), which means that the research is specific to that which develops new tools,
standards and approaches to assess the safety, efficacy, quality, and performance of FDA-regulated
products.9 Faculty interests include science and technology policy issues impacting the advancement of

Regulatory Science (Steele, and Dorsey), advanced computational heart modeling and improved analytic
methods to assess drug toxicity (Couderc), brand versus equivalence studies for anti-epileptic drugs (Berg),
developing animal models to evaluate effects of tobacco and e-cigarettes (Phipps, Sime), and assessing the
placebo response for optimizing pain-related clinical trials (Dworkin). Scott Steele recently co-led a
collaborative effort for the creation of core competencies for Regulatory Science and is developing a
Regulatory Science training network with partners from other CTSA hubs and the FDA Centers of Excellence
in Regulatory Science and Innovation. Charles Venuto works collaboratively with the University of Buffalo
School of Pharmacy to develop computer-assisted modeling and simulation programs that reflect the
pharmacokinetic and pharmacodynamic properties of approved and investigational drugs.
I.3.1.4 Faculty with expertise in Electronic Health Record (EHR) as a Resource for Research
Eight faculty have been selected for their experience in leveraging EHR capabilities to conduct research.
Mentors have a range of expertise, including utilization of big data from the EHR through the use of graph
databases and other novel analytic and visualization applications (Zand), evaluation of EHR manipulation for
the treatment of back pain and menopausal vasomotor menopausal symptoms (Dye), and EHR-linked
outcomes research that includes training students to couple EHR data and interventions to statistical measures
of health outcomes (Dozier, Mohile, Intrator, Dye, and Noyes).
I.3.2 Training and Evaluation of Program Faculty (Mentors)
The Mentor Development Working Group (MDWG) will train and evaluate the selected Mentors. The MDWG is
chaired by Vivian Lewis, MD, UR-KL2 Steering Committee Member and Vice Provost for Faculty Development
and Diversity, and is comprised of 6 senior faculty who develop and implement institution-wide educational
material, support services, outside speakers, and professional development programs for research mentors
and their protégés. These programs will be leveraged when providing evidence-based, theory driven
specialized mentor training to UR-KL2 Mentors.
At the start of the award, all Mentors must complete the UR’s successful hybrid mentoring curriculum.4 The
hybrid mentoring curriculum consists of an online curriculum, followed by an in-person Mentor-the-Mentor
workshop, which includes the cohort of new mentors at the beginning of each academic year. The online
course takes 1-3 hours to complete and consists of 10 mentoring scenarios (cases and short videos), each
with open-ended questions and supplemental reading material. The Mentors read and reflect on the content
prior to attending the workshop. A member of the MDWG facilitates the workshop, during which the Mentors
discuss the principal domains of mentoring practice in order benefit from the differing perspectives and
experiences of mentoring faculty within the UR and to work effectively with other mentors.
UR-KL2 Mentors will be evaluated, receive feedback, and, if necessary, receive remediation by members of
the MDWG. Data to inform this evaluation come from an annual Scholar survey on Mentor performance, as
well as questions about Mentor performance contained in Scholar progress reports (see Program Evaluation,
Section I.5). The evaluation criteria cover the presence of six general mentoring competencies: 1) maintaining
effective communication; 2) aligning expectations; 3) assessing understanding; 4) fostering independence; 5)
addressing diversity and 6) promoting professional development.10 Other important competencies that
contribute to the working group’s assessment include skills related to promoting ethical behavior.11
Overall performance of UR-KL2 Mentors will be discussed at monthly MDWG meetings. If weakness or
deficiencies are identified, they are addressed directly with the Mentor, and if necessary, the department chair;
persistent serious matters may require a change in mentors.
I.4 PROPOSED CAREER DEVELOPMENT PROGRAM
I.4.1 The UR-KL2 Program will be guided by five Career Development Objectives
The UR-KL2 Program will expand its successful Career Development Program. We will continue to provide a
Scholar-centric framework that includes core programmatic elements (core curriculum, mentored research
project) and is adaptable to individual research- and career-specific goals (elective coursework and extracurricular activities), but also incorporate new, innovative training in team science (new core element) and
provide training opportunities in cross-disciplinary research methods and approaches (new individualized
element).This approach ensures that the program is highly responsive to each Scholar’s diverse background
and career goals, so that the training and mentoring experiences promote successful transition to an
independent clinical and translational investigator (individual K- or R-award).

To accomplish this vision, the UR-KL2 Program will be guided by 5 program objectives:
1. To provide each Scholar with a foundational curriculum of formal coursework and career guidance.
2. To promote customized research-related education of the Scholar’s choosing or aligned with one of three
Translational Specializations: a) Enabling Technologies, b) Regulatory Science, and c) Electronic Health
Record (EHR) as a Resource for Research.
3. To create a supportive and structured environment for a mentored-research experience, including
potential engagement of external research partners.
4. To emphasize the importance of team science through required fundamental coursework and applied
experiences in “engaged followership”.
5. To rigorously evaluate the performance of the UR-KL2 Program through application of quantitative and
qualitative criteria (See Program Evaluation, Section I.5).
I.4.2 The UR-KL2 application and acceptance process will establish the foundation for achieving the
Career Development Objectives
The mechanism for meeting each of the career development objectives begins with the application process.
Applications will be solicited in the fall for a potential award conferral the following spring. Each candidate will
prepare an application that requires the development of the following components:
1. A Research Career Development Plan (RCDP) that defines the Scholar’s research knowledge, skills and
attitudes needed for long-term academic progress, as well as outcome measures that define the specific
activities needed to accomplish progress. Components include descriptions of the applicant’s: 1) career
path to date, 2) short- and long-term career goals, and 3) tailored education needs, including elective
didactic course work and available seminars, workshops and conferences (which may or may not align
with one of the UR-KL2 translational specializations).
The UR-KL2 Program will provide applicants with a comprehensive list of available coursework,
workshops, and seminars, including those in each of the translational specializations. Applicants will
collaborate with their proposed Mentor to develop their RCDP, and both will be encouraged to utilize the
UR-CTSI’s Research Help Desk for consultation related to the development of the applicant’s RCDP. This
will include discussion of the applicant’s research area, review of the UR-CTSI resources and website,
advisement regarding courses, seminars or workshops, and orientation to the CTSA’s core and special
interest clinical and translational research competencies.12
2. A proposed primary mentored-research experience that: 1) develops a feasible primary mentoredresearch project and describes potential engagement of external partners, 2) identifies and justifies a
primary mentor, 3) identifies and justifies 2 or more additional co-mentors, which includes individuals from
disparate but complementary disciplines from the primary mentor, and 4) details the frequency and type of
proposed interactions between the Scholar and the primary Mentor, as well the Mentor team.
The UR-KL2 Program will provide applicants with a comprehensive list of available Mentors and
associated research areas, with designation of Mentors performing research in each of the translational
specializations (Enabling Technologies, Regulatory Science, and EHR as a Resource for Research). A
Primary mentor must be chosen from the provided list (or if they meet the minimum criteria enumerated in
Program Faculty Section I.3.1), but the Mentor team members can be chosen from any faculty member at
the UR or outside institution in response to Scholar development needs. The UR-CTSI Research Help
Desk will be able to educate applicants about relevant, potential Mentors from the UR or at other
institutions (e.g.; CTSA Consortium, National Research Mentoring Network). When appropriate, the
Scholars will be referred to the UR-CTSI’s Office of Special Population Integration (OSPI) or the UR
Recruitment Unit to obtain technical assistance or to develop targeted strategies to incorporate into the
overall plan.
3. A proposed “engaged followership” experience that reflects the need for training in team science and that
is directly or indirectly related to the Scholar’s research interests.
The UR-KL2 Program will provide applicants with examples of qualifying “engaged followership”
experiences (explained further in Section I.4.6). Applicants will work with their Mentor to identify and

develop an appropriate experience and can find assistance at the UR-CTSI Research Help Desk or with a
consultation with the Multi-Disciplinary Team Science (MTS) Group within the Community and
Collaborations Core. This later program will train departmentally-based team-science facilitators to be
available in year 2 of the funding period.
The process of achieving Career Development Objectives will continue when each appointed Scholar-Mentor
dyad meets with the Core Director prior to the start date (e.g.: meeting in March or April for July start). The
group will discuss overall program expectations and timelines (including submission of individual K- or Raward) and refine the development experience outlined in the Scholar’s RCDP. Each component will then be
translated into research and career objectives and metrics, which will enable effective Mentor/Mentor TeamScholar interaction (See Section I.4.5) and facilitate the formal evaluation process (See Program Evaluation,
Section I.5).
I.4.3 Program Objective 1. Foundational Curriculum of Formal Coursework and Career Guidance
Each Scholar will participate in a foundational curriculum to ensure a minimum standard of career development
competencies in research ethics, Good Clinical Practice (GCP) training, grant preparation, leadership and
network development.
I.4.3.1. Research Ethics. The UR-KL2 Program is fully invested in the development of early-career faculty who
are educated and committed to ethical conduct in research. More detail for each element is provided in the
Training in Responsible Conduct of Research section.
Course: All Scholars are required to complete and pass the course, Ethics and Professional Integrity in
Research (IND506, 1 cr). The one-credit course provides >16 hours of lectures and small-group discussion
over a 2-month time period. Any Scholar who has completed this course as part of a UR-based training
program will be required to participate as a small group facilitator for the course.
Training: All Scholars who work with patient-oriented research, vertebrate animal models, or patient data are
required to complete relevant training in human subjects protection, animal welfare, and/or HIPAA.
Continuing Education: Scholars will be encouraged to continue ethics-related education by attending widelyavailable special invited lectures, online courses, skill-building workshops, and monthly seminar series.
I.4.3.2. Good Clinical Practice (GCP) Training. Scholars engaged in clinical trials will receive GCP training.
Online Course: Scholars will complete an online GCP training program (via the Collaborative Institutional
Training Initiative) that has been approved by the UR Human Research Protection Program.
I.4.3.3 Grant Preparation. We require curricular elements that prepare and guide Scholars in their preparation
of an individual K- or R-award application.
Course: Practical Skills in Grant Writing (PM 438, 3 cr) All Scholars are required to take this spring semester
course during their first year. Course content includes didactic lectures on grant-related topics, opportunities
to engage in peer grant review, and presentation of grant-related tools and resources. All participants are
required to write a grant and subsequently receive critical review from course faculty and classmates. This
course provides Scholars with the invaluable opportunity to write and receive critique on their individual grant
application (K- or R-award), which must be submitted prior to completion of the UR-KL2 program.
Research Review Experience: Each Scholar will be required to participate in at least one scientific review
experience. Examples include a 1-year experience as a member of the UR-CTSI Clinical Research Unit’s
review of protocol implementation specifics (PCI-Hub Capacity Core) or providing Department-level scientific
and ethical review (in a mentee capacity) of human subjects research proposals intended for IRB review
(each URMC Department is required to perform internal scientific review prior to IRB submission).
I.4.3.4 Leadership and Network Development: Effective leadership and establishment of a research network
are fundamental to the development of any independent investigator. In addition to executing their own
research project, Scholars will receive training in the ‘hard’ and ‘soft’ skills necessary to become an effective
leader.
Seminar/Online Course: UR Leadership Development Program. This program has two tracks, Management
Essential and Leadership Enhanced, and allows participants to engage course content via an independent
online curriculum or instructor-led lecture series (eight, 1-hour classes). The content addresses eight

leadership competencies: Leading Change; Giving and Receiving Feedback; Building and Leading Teams
(including Trust, Accountability and Emotional Commitment); Managing Conflict; Using Emotions Effectively;
Leading and Communicating Vision; Leading Innovation; and Culture and Process Improvement.
Seminar: Academic Career Development Series. This monthly seminar is open to any UR early-career
scholar or trainee, and covers a broad range of professional skills development, including: 1) Proposal
development (specific aims, background and significance, research methods and analysis, career
development plan), 2) Time management, 3) Working with students/trainees (including how to write
individual development plans), 4) Mentoring, 5) CV workshop, 6) Biosketch workshop, 7) Nuts and Bolts of
getting promoted, 8) Scientific communication (scientific writing and review, oral presentation, and poster
presentation), 9) Well-being and Balance/Mindfulness workshop, 10) Supporting a research program, and
11) Networking. These interactive sessions between faculty and participants provide the foundational skills
that are relevant to the diverse audience members. Many of the presenters are UR-KL2 Program Faculty.
Peer Networking Group: UR Junior Faculty Biomedical Research Association. Scholars will be automatically
enrolled in this academic peer group of early stage MD and PhD faculty from basic and clinical research
backgrounds. Participation promotes early career success in scientific discovery, funding, publications,
mentoring through regular newsletters and email communications and in-person meetings (3x/year) that
provide a forum to network, discuss challenges of early career start-up, and receive guidance from senior
faculty through interactive presentations.
I.4.4 Program Objective 2. To promote customized research-related education of the Scholar’s
choosing or aligned with one of three Translational Specializations: a) Enabling Technologies, b)
Regulatory Science, and c) Electronic Health Record (EHR) as a Resource for Research.
I.4.4.1 Flexible UR-KL2 Program elements adapt to individual Scholar education and research needs. Given
the cross-disciplinary nature of clinical and translational research, each Scholar has unique prior training and
varied research interests. For example, 52% (n=16/31) of accepted Scholars were either an active matriculate
or had recently completed an institutional training program (one had recently completed a training program
from another institution). In addition, 2 of them already had MPH degrees. In response, we encourage Scholars
to customize and engage in coursework that is supportive of their individual research and career objectives.
Scholars are permitted, but not required to complete an advanced certificate or degree. As described in the
Background section, we have developed three translational specializations (i.e.: thematic groupings of
coursework and research projects) that align with innovative methodological training needs of emerging clinical
and translational investigators. The heart of these innovative specializations will be the partnership of tailored
education and relevant Mentor-guided research projects, with potential for related supervised networking
experiences (described in Section I.4.5.3).
Scholars may customize their development experience by choosing supplemental, a la carte coursework,
which aligns with their research interests, from any of the UR’s wide range of educational programs (sample
offerings presented in Table I3) or choose to customize their training in pursuit one of the translational
specialties (outlined in the following sub-sections).
I.4.4.2 Translational specialization in Enabling-Technologies (Co-directors, Drs. Ray Dorsey and Wojciech
Zareba; see letters of support). Novel technologies are poised to revolutionize clinical research conduct. For
example, the need for frequent in-person visits and the resulting time and travel costs are a major burden to
participation in clinical trials.13 Technology-enabled remote research visits (e.g. video conferencing) have had
great impact on patient care in the context of telemedicine, but also have great potential for overcoming
research participation hurdles like distance, disability, and the distribution of research centers. Additionally,
implementation and evaluation of novel measures of disease that are either portable (e.g., smartphone
applications) or wearable can provide objective, frequent, and potentially more sensitive assessments that can
be conducted almost anywhere.2 Smartphone technology includes applications like Apple’s recently released
open-source ResearchKit and its first five smartphone-based clinical research studies for asthma, breast
cancer, cardiovascular disease, diabetes, and Parkinson disease, the latter of which was based in part on work
done by University of Rochester researchers.6 Wearable technologies are increasingly diverse and include
(sometimes implantable) devices that are capable of measuring outcomes that were previously undetectable
(e.g., intermittent atrial fibrillation or QT prolongation) through standard methods. These and other types of
research projects are supported by UR-KL2 Mentors (see Section I.3.1.2).

Table I3. University of Rochester Educational Programs with Coursework that Supports Individualized Instruction
Advanced Certificate Programs
Masters Programs
Analytic epidemiology*
Masters in Public Health
Clinical research methods*
Masters in Clinical In Clinical Investigation
Trial-based clinical research*
Masters of Health Services and Policy
Health services research*
Masters of Medical Technology and Innovation
Public Health*
Masters of Dental Science
Biomedical Data Science*
Masters in Medical Statistics
Regulatory Science (planned late 2015/2016)
Biomedical Data Science (planned 2016)
Online Training Modules
Requirements for FDA Investigational New Drug (IND) Applications
Medical Devices and Requirements for FDA Investigational Device Exemption (IDE) Applications
Comparative Effectiveness Research
Community Engaged Research
Faculty Financial Training - Clinical Studies
Seminar Series/ Workshops
UR-CTSI Seminar Series
Good Advice: Case Studies in Clinical Research, Regulation, and the Law (started 2014)
“FIRE” (For Inventors, Researchers & Entrepreneurs)
New Courses
Regulatory Science in Precision Medicine (planned 2016)
Translational Network Science (planned 2015)
*Approved by New York State Dept of Education, May and June 2015

We have assembled elective coursework to support research related to Enabling Technologies (Table I4).
While other courses are possible, Scholars who choose this pathway will be encouraged to select from the
coursework presented.
Additionally, Scholars will be encouraged to enhance their education and networks through attendance and,
when applicable,
Table I4. Relevant Coursework for the Enabling Technology Pathway
presentation at
Experimental Therapeutics (PM 488)
Health Policy Analysis (PM 448)
conferences that seek to
Technical Entrepreneurship (OPT 481)
Medical Device Design (BME 492)
foster adoption of enabling
Pathway to Medical Innovation I: Regulatory Pathways to Medical Innovation II: Navigating FDA
technologies for
Processes & Intellectual Property (BME 431) Regulations & Commercialization (BME 432)
conducting research.
Examples of these types of conferences include:
• DPharm Conference: The annual DPharm conference is held in Boston, MA and seeks to advance
enabling technologies in clinical trials by assembling leaders from industry, academia, and various
technology firms to highlight successes and plan for the future. Topics include virtual clinical trial models,
adaptive design, and methods for self-reported participant data.
• d.health Executive Summit: The annual d.health Executive Summit is organized by Dr. Ray Dorsey and
assembles thought leaders to focus on fostering technologic solutions to improve the care of aging
Americans. Many of the technologies and applications apply to research. Speakers at the inaugural
Summit included Senator Tom Daschle and Dr. David Brailer (President Bush’s National Health IT
Coordinator), the CEOs of the Michael J. Fox Foundation, MC10 (a wearable sensor company), and Sage
Bionetworks (a predictive modeling company), the then Acting Director of NINDS, as well as
representatives from 23andMe, Verizon, and IBM.
I.4.4.3. Translational specialization in Regulatory Science (Co-directors Drs. Scott Steele and Robert Dworkin;
see letters of support). The CTSA PAR highlights that CTSA educational and career development programs
should provide knowledge of Regulatory Science. Further, Scholars should have opportunities to gain external
experiences in the translational research process such as in “industry, regulatory agencies, nonprofit patient
advocacy groups, or other CTSA hubs with strengths different from their home institution.” To address these,
we will leverage institutional strengths and partnerships in Regulatory Science education and research.
Although it is often confused with Regulatory Affairs, Regulatory Science, as defined by the FDA, is “the
science of developing new tools, standards, and approaches to assess the safety, efficacy, quality, and
performance of FDA-regulated products”.9 Dr. Scott Steele is one of several UR-CTSI faculty who are leading
national efforts to establish core Regulatory Science curriculum standards based on recently establish core
competencies, which were developed via collaboration between UR, other CTSA hubs, and the FDA Centers

of Excellence in Regulatory Science and Innovation. UR-KL2 Scholars who are interested in gaining training
and experience in Regulatory Science will have the opportunity to capitalize on faculty expertise and
experiences from within the UR (and its UR-CTSI) and through a collaborative effort with the University of
Pennsylvania’s Institute for Translational Medicine and Therapeutics (ITMAT). Available research Mentors and
associated projects are described in Section I.3.1.3.
We have assembled elective coursework from the UR and a collaborating CTSA institution (UPenn’s ITMAT) to
support research related to Enabling Technologies (Table I5). Several of the UR courses have been proposed
to constitute a new Regulatory Science Certificate of Advanced Study (NY State approval anticipated in the
Fall 2015). The UR-CTSI has worked closely with UPenn’s ITMAT to establish complementary education
programs (i.e.: UR proposed certificate program and ITMAT’s MS in Regulatory Science), including on-line
course offerings and case studies to support distance learning for trainees at both institutions. Based on
mapping existing courses and core strengths at the two institutions, the UR-CTSI will create on-line versions of
Pathways to Medial Innovation (BME 431 and 432) and Fundamentals of Science, Technology and Health
Policy (PM 494), while ITMAT will share online courses in Clinical Study Management (REG 611) and
Introduction to Drug Development (REG 612). Scholars will be able to choose from the available coursework,
including the possibility of obtaining the Advanced Certificate in Regulatory Science and a new course in
Precision Medicine (See Optional Module).
Table I5. Relevant Coursework for the Regulatory Science Pathway
Design of Clinical Trials (BST 465)
Pathways to Medical Innovation I: Regulatory Processes
& Intellectual Property (BME 431)*
Scientific Communication (PM 478)
Experimental Therapeutics (PM 488)*
Pathways to Medical Innovation II: Navigating FDA
Regulations & Commercialization (BME 432)*
Introduction to Biostatistics (BST 463)*
Introduction to Medical Informatics (MIF 400)
Principles of Pharmacology (PHP 404)
Drug Discovery (MBI 408)
Introduction to Drug Development (REG 612)†
Technical Entrepreneurship (OPT 481)
Toxicology I & II (TOX 521, 522)
Fundamentals of Science, Technology and
Clinical Study Management (REG 611)†
Health Policy (PM 494)*
Regulatory Science in Precision Medicine (2016)
*Needed to obtain proposed certificate in Regulatory Science
†denotes ITMAT online course

Additionally, Scholars will be encouraged to enhance their education and networks through attendance and,
when applicable, presentation at conferences focused on Regulatory Science topics and priority areas.
Examples include:
• UR-CTSI - UPenn ITMAT webinar series: The UR-CTSI and ITMAT will partner to host a monthly webinar
series on Regulatory Science Research and Training. Speakers will include experts from the CTSA hubs,
FDA and its Centers of Excellence in Regulatory Science and Innovation, NIH, industry, and foundations.
Webinars will be recorded and archived, for educational use within the UR-CTSI and ITMAT training
programs and as a publically available resource.
• FDA Science Forum: This annual conference is held at the FDA's White Oak campus in Maryland to
highlight the cutting-edge science conducted at the Agency and demonstrate how FDA's intramural
scientific research informs regulatory decision-making.
• Office of Regulatory Science and Innovation (ORSI) Science Symposium: The annual Symposium is held
at the FDA to highlight active research in its extramural programs to advance FDA's Regulatory Science
Initiative.
I.4.4.4 Translational specialization in Electronic Health Record (EHR) as a Resource for Research (Codirectors, Drs. Timothy Dye and Martin Zand; see letters of support). An urgent need exists for workforce
training in translational research that utilizes the electronic health record in the following ways: 1) as a primary
source of research data, 2) as a source of secondary data that needs to be merged with other data sets (e.g.
genomic, qualitative, etc.), or 3) as a tool for gathering additional research data at the point of clinical care. The
potential demand for such training at UR is extensive, as evidenced by the >1,000 clinical-translational
researchers conducting ~2,300 active studies and accessing over 8Tb of clinical EHR data at URMC. This
specialization will give Scholars the tools and expertise to extract and integrate EHR data with basic science
and genomics data, and a robust analytic skill set including database construction, data mining, advanced
statistical methods, risk adjustment modeling, analysis of molecular and social networks, and high dimensional
data visualization. The pathway builds on the UR-CTSI pioneering development of novel data extraction and

integration software tools, including implementation of Informatics for Integrating Biology and the Bedside
(i2b2) within the Research Electronic Data Capture (REDCap™) program.
We have assembled elective coursework to support research related to extraction, incorporation, and analysis
of EHR data, including the option of obtaining an Advanced Certificate in Biomedical Data Science (Table I6)
and a new course in Translational Network Science (see Optional Module). Additionally, formal training in the
use of i2b2, REDCap™, the integration between i2b2 and REDCap™, and the REDCap™ Dynamic Data Pull
is available to Scholars through the Center for Integrated Research Computing.
Table I6. Relevant Coursework for the Electronic Health Record as a Resource Pathway
Introduction to Medical Informatics (MIF 400)*
Computational Introduction to Statistics (CSC 462)
Data Mining (CSC 440)*
Quality of Care and Risk Adjustment (PM 422)*
The Art of Data Structures (CSC 162)*
Applied Statistics in the Biomed Sciences (BST 467)*
Translational Network Science (2017)
Quantitative Methods in Public Health Research (PM 401)*
*denotes coursework applied to an Advanced Certificate in Biomedical Data Science

Additionally, Scholars will be encouraged to enhance their education and networks through attendance and,
when applicable, presentation at conferences focused on new informatics models, methodologies, tools, and
platforms for the capture, storage, retrieval, integration, visualization, and analysis of biomedical research data.
Examples include:
• Clinical Research Informatics World Conference: This annual, cross-sector conference is targeted at using
big data strategies and innovative processes and technologies to improve clinical research and clinical
trials.
• American Medical Informatics Association’s Summit on Clinical Research Informatics: This annual summit
assembles leaders and practitioners in clinical research informatics to present the latest accomplishments
in clinical research informatics, highlight innovations and best practices for managing Big Clinical Data for
observational studies and clinical trials, and discuss informatics science related to secondary research use
of Big Clinical Data.
I.4.5. Program Objective 3. To create a supportive and structured environment for the Scholar’s career
and research program development, including potential engagement of external research partners
Each Scholar is required to propose and implement a primary mentored-research project that will establish the
foundation for an individual research award (K- or R-award). We will provide comprehensive, adaptable
support for effective Mentor-Scholar relationships, robust project hypotheses and methods, and engagement of
external research partners.
I.4.5.1. The UR-KL2 Program will provide ongoing Mentor-Scholar Support and Oversight.
We will provide a supportive and nurturing environment for the development of the Scholar’s research
program. After the initial Scholar-Mentor-Core Director meeting at the start of the award, a member of the
Mentor Development Working Group (MDWG) will meet with the Mentor and Scholar to review expected
mentoring meeting structure (e.g.: frequent email and phone contact, as well as formal meetings at a regular
frequency that meets the needs of both Scholar and Mentor) and the expectations of the Mentor-Scholar
relationship at this stage of a Scholar’s career. Specific Mentor training is discussed in Section I.3.2.
The Scholar will then meet regularly (every 6 months) with the UR-KL2 Core Director and the assigned
member of the MDWG to review progress based on the outlined objectives. Approximately one month prior to
the meeting, the Scholar will prepare and submit a progress report (via an online program) containing the
following elements: 1) progress toward achieving elements of their RCDP, 2) progress toward implementing
their primary research project, 3) progress in preparing their next proposal, 4) additional resource needs, 5)
potential barriers to achieving goals, 6) summary of recent mentor meetings; frequency of meetings; level of
satisfaction; and potential need for change. The UR-KL2 Core Director and the MDWG member will also be
available to meet with the Scholar and Mentor at any point during the Scholar’s participation in the program.
After each meeting, the MDWG member provides written, formal feedback on progress, barriers and
suggestions for improvement and ways to address roadblocks. If serious deficiencies in Scholar progress are
identified, a formal probationary action plan will be developed, with potential for removal in the event that the
deficiencies persist. A copy of the meeting report will be sent to: 1) Scholars and Mentors, who will have the
opportunity to respond to feedback, 2) the UR-CTSI Evaluation Working Group for review of Scholar
performance in achieving their Individualized Career Pathway Competencies (ICPC) (See Program

Evaluation), and 3) the Chair of the MDWG to assist with their ongoing evaluation of Mentors (See Section
I.3.2).
I.4.5.2. The UR-KL2 Program will leverage existing UR-CTSI support of research project and protocol
development.
Each Scholar will be required to regularly attend, participate, and present at the bi-weekly UR-CTSI Research
Methods Forum. UR-KL2 Scholars will present their research proposal at least twice at the seminar: once at
the early stages of project development (usually within 6 months of appointment), and again when the research
design and desired collaborative team is more established (usually within the first 12 months of appointment).
The Seminar is overseen by the UR-CTSI Biostatistics, Epidemiology and Research Design (BERD) group
(Directed by Edwin van Wijngaarden, PhD). Forum attendees include the BERD team, UR-CTSI Regulatory
Knowledge and Support team members, representatives from other UR-CTSI Cores, and invited faculty with
research expertise relevant to the work being presented. The interactive forum permits: 1) junior faculty
investigators to present their research ideas for review, critique, and recommendations for collaborations; 2)
review of preliminary results; 3) discussion of pilot data and idea-generation for future studies; and 4) review of
grant proposals. These meetings will provide an opportunity for a free-wheeling and far-reaching discussion of
goals, issues, methods, practical limitations and ideas ranging from design and participant recruitment to
funding and publication strategies. This yields critical feedback from senior faculty and content experts with
complementary research expertise and is based on an approach utilized by the Department of Neurology,
which has successfully developed collaborative research teams, enhanced junior faculty’s research acumen,
and amassed an impressive track record of extramural funding for participants.14
I.4.5.3. The UR-KL2 Program encourages the engagement of external research experts and partners to inform
the development and execution of their research program.
The UR-KL2 Program will encourage and support the engagement of experts outside of the UR and academia
in a Scholar’s research project, where applicable. These will likely be ‘organic’ relationships that develop out of
necessity for the implementation of the Scholar’s primary research project. In many cases, these partnerships
will provide elements that are essential to design and execution of the project (e.g.: content expertise, research
methods, access to a special patient population, or experimental intervention). Additionally, these are
invaluable career development opportunities for the Scholar. The UR-KL2 Program will work to ensure that any
administrative and contractual hurdles are surmounted. To provide an example of what these external
partnerships may look like, a brief list of currently active partnerships within the three proposed translational
specializations is provided below:
Enabling Technologies: The majority of enabling tools and technologies are being developed outside of
academia (e.g. medical device companies and technology firms), therefore Scholars will be encouraged to
have appropriately mentored engagement with external firms to support their research and to understand how
technology can reduce the cost and time needed to evaluate new diagnostics and therapeutics aimed at
improving health. Existing research collaborations between the UR and outside entities include novel
partnerships related to disease modeling (IBM), virtual research visits (23andMe, AMC Health, and
PatientsLikeMe), and portable or wearable sensors (Apple, MC10, and BioSensics). See letters of support from
23andMe and MC10.
Regulatory Science: Internships or other experiential training opportunities are a key element of Regulatory
Science training, ideally developing future research opportunities in academia, industry and government.
Scholars will have the opportunity to engage with researchers and staff from partners at other academic
institutions (UPenn’s ITMAT), industry (via the PhRMA Foundation), and FDA to gain knowledge and insight
into Regulatory Science issues, processes and career paths from another sector. Coordinated virtual
mentoring will be utilized in some cases, using web meetings and teleconferences to advise Scholars, when an
in-person exchange is not practical. We also have existing relationships with other CTSAs, including the
University of Buffalo School of Pharmacy whose faculty and resources and contribute to a Scholar’s
Regulatory Science experience. See letters of support from PhRMA foundation, UPenn’s ITMAT, and
University of Buffalo.
EHR as a Resource for Research: In order to leverage data for clinical research and patient care, projects will
require multi-disciplinary teams of clinical staff, informaticians, and researchers. Evolving partnerships are
occurring with external data providers such as the Rochester Regional Health Information Organization
(RHIO), a secure electronic health information exchange that gives authorized medical providers access to
various types of health-related information. Additionally, internal programs at URMC are developing novel

methods to incorporate patient-reported outcomes into department clinical operations. Scholars will have
appropriately mentored engagement activities with these dynamic multidisciplinary teams representing clinical
research, informatics, and healthcare operations. See letters of support from the Rochester RHIO and Epic.
I.4.6. Program Objective 4. To emphasize the importance of team science through fundamental
coursework and applied experiences in “engaged followership”
While leadership is an essential attribute of any independent investigator, the ability to execute team science
research sometimes necessitates participation as an “engaged follower”. The principal of “engaged
followership” is that sometimes contributing members of a trans-disciplinary team are required to serve most
effectively in a supporting, rather than a leadership, role. This is particularly germane to clinical and
translational science, and requires a meaningful appreciation for team science operations and psychosocial
dynamics of large, coordinated research efforts. Given the diverse prior experiences of each Scholar, the URKL2 Program will emphasize training in this multi-faceted concept by requiring that Scholars participate in a
core course, as well as an individualized, applied “engaged followership” experience.
I.4.6.1. Fundamental and Applied Team-Science Instruction and Mentorship.
Course: Research Team Science Seminar (PM 403, new course, 1 cr) This 1-credit summer course provides
an introduction to the development of skills for successful, team-based translational research including
creativity, brainstorming/concept mapping and other group interactive tools, systems thinking, knowledge
management, and “engaged followership”.
I.4.6.2 Participation in relevant “Engaged Followership” Experiences
The UR-KL2 Program leadership will work with each Scholar to ensure that the proposed experience is both
feasible and relevant to the Scholar’s career development, and facilitate the administrative implementation of
the experience, when necessary. The following overarching principles will be required to determine a
‘qualifying’ experience: 1) Scholar obtains career-relevant experiences, gaining new knowledge and skills, 2)
Scholar ideally contributes to the work of value to the host Program or Center where the experience is
occurring, 3) the duration of the experience has to be sufficiently long enough to gain an appreciation of the
team science research effort (e.g., one year or longer), and 4) the Scholar will have to produce a written
summary of the experience in their required progress reports. The frequency of involvement will vary by
experience, but all experiences will be integrated into the Program Evaluation (see Section I.5).
To assist with conceptualization of a qualifying experience, five examples of potential “engaged followership”
experiences are provided below (see letters of support from potential UR groups). Many of these examples
draw upon the UR’s unique depth of experience in both running global, multicenter drug and device trials
(“research hub”), and functioning as a performing site in NIH-funded research networks (“research spoke”).
Scholars may choose one of these specific examples or propose an alternative qualifying experience that
aligns with the overarching principles above and is approved by the UR-KL2 Core Director.
• Participation in National Research Networks and Academic Study Groups. The UR has been a consistent
contributor to multi-center research groups across a broad range of disease conditions, involving all stages
of translation. These networks include the NINDS NeuroNEXT Network (Robert Holloway, Site PI), NIAID
AIDS Clinical Trial Group, HIV Vaccine Evaluation Group, NIA-funded Alzheimer’s Disease Cooperative
Studies, and NINDS funded studies conducted by the Parkinson, Huntington, and Muscle Study Groups.
Scholars can elect to be an enrolling site investigator or sub-investigator of a clinical trial or observational
follow-up study within one of the existing networks or serve as an ad-hoc Steering Committee member for
one of the Study Groups. Scholars will gain experience in contributing to “spoke” activities (e.g., central-IRB
reliance models and master contract agreements, clinical trial budgets, considerations for biorepositories,
and working with clinical research coordinators and other study personnel) while appreciating the
governance and broader organization of Network/Study Group activities. See letters of support from Ray
Dorsey and Wojciech Zareba.
• Contributor to Operational Activities within an Academic Clinical Research Organization (CRO). The UR has
served as a central coordinating center for over 36 NIH funded clinical trials and observational studies, and
over 50 industry- and foundation-funded trials, utilizing hundreds of clinical trial sites across 4 continents.
Scholars can elect to participate in one of the academically-based CROs located at the UR (e.g., Center for
Human Experimental Therapeutics, the Heart Research Follow-up Program, and the Cancer Control

Program as a newly established hub for the NCI Community Oncology Research Program). These
organizations perform a multitude of study-related activities that span study conception, planning,
implementation and disseminating results. Given the overall time it takes to complete a multi-study effort, a
Scholar experience will likely require engaging in an active study. Experiences include assisting with site
selection and activation activities (including contracts administration), serving as a Medical/Clinical monitor
of an active study, participating in ongoing implementation meetings to address recruitment/retention
concerns, or co-leading efforts to develop clinical protocols, informed consent documents, DSMB reports, or
manuscripts. This type of experience imparts knowledge related to “hub” activities required to accomplish
multi-center efforts, including any compromises and corrective actions. See letter of support from Gary
Morrow.
• Participation within UR’s Local Trial Innovation and Recruitment Units. While we await the NCATS creation
of Trial Innovation Centers (TICs) and Recruitment Innovations Centers (RICs), we anticipate the
organization of local UR Trial Innovation and Recruitment Units. Our local Trial Innovation Unit will be an
outgrowth of our existing Clinical Research Review and Process Improvement Team (CRRPIT) and will be
chaired by Karen Rabinowitz, JD, Assistant Dean for Research Administration and Regulatory Affairs and
Ray Dorsey, MD. The Unit will monitor and resolve impediments in the research approval process, including
establishing protocols to monitor common metrics to improve our hub efficiency. Scholars may elect to
participate in the Unit’s monthly meetings to gain an appreciation of the activities needed to streamline the
“activation period” to efficiently participate in Network-driven studies. See letter of support from Karen
Rabinowitz.
• Contributor to Community Engagement Endeavors. The Center for Community Health is directed by Nancy
Bennett (UR-CTSI PI) and has a unique and well-developed infrastructure for developing communityacademic partnerships and providing consultation to faculty to establish community-based initiatives and
research to reduce health disparities and prevent communicable and chronic disease. Scholars may elect to
participate one of several community-engagement expert bodies (e.g.: Community Advisory Council,
Greater Rochester Practice-Based Research Networks, Population Health Interest Group) to gain an
appreciation of the needs of a broad range of stakeholders in research, approaches to special populations,
and to improve on approaches to develop culturally competent, population-specific recruitment and retention
strategies. See letter of support from Nancy Bennett.
• Electronic Health Record Clinical Research Integration into the Clinical Enterprise. The Electronic Health
Record (EHR) is the major institutional resource that forms the basis of a majority of informatics-based
research. To support these efforts, the URMC and UR-CTSI have several programs and offices (Office of
Innovation and Technology for Clinical Applications and the UR-CTSI’s Informatics Core) that facilitate
access to EHR data, liaise with external groups (e.g. other CTSA hubs, tool developers) around
development of multi-institutional initiatives, and facilitate use of EHR mechanisms to access populations.
Scholars can elect to participate in the monthly meetings to appreciate the needs of different stakeholders,
including health care organizational priorities, technical constraints of the EHR, and the language of
bioinformatics. See letters of support from David Krusch and David Mitten.
I.4.7 Summary of the Career Development Program: Example Experiences
Table I7 presents example career development experiences for Scholars who choose the core development
experience (with individual customization) or those who elect to participate in the UR-KL2-developed
translational specializations.
I.5 PROGRAM EVALUATION
I.5.1 Overview
Rigorous and continual evaluation of UR-KL2 programmatic elements will ensure that program objectives are
met and refined. The evaluation plan will adopt and use common outcome metrics across the CTSA
Consortium. All collected data will remain confidential and only be utilized within the context of the UR-KL2
Program for the purposes of Scholar guidance and programmatic evaluation and refinement.

The UR-KL2 Program is committed to creating a sustainable program and disseminating its programmatic
elements across the CTSA Consortium and others. Dissemination of the effective practices and training
materials developed by the UR-KL2 Program will be led by Dr. Scott Steele, Deputy Director, Goergen Institute
for Data Science, who is well integrated in local, regional, and national networks (including the National CTSA
Consortium). With Dr. Steele’s assistance, the UR-KL2 Program will actively support the transportability of its
career development objectives and other elements by: 1) creating an open educational website that will contain
key course materials and activities for download; 2) making program leadership available for consultation and
guidance; 3) and disseminating program results through presentations at national meetings and in publications.
I.5.2 Evaluation Process
The formal evaluation process is summarized in Figure I2 and the composition of each of the engaged
committees is described in Section I.2.2.1. Briefly, the evaluation process will begin with data collection from
various assessments related to each of three entities: Program, Mentor, and Scholar. Required data will be
regularly collected by UR-KL2 administration and sent to the UR-CTSI’s Evaluation Working Group (EWG) for
pre-determined analyses. The EWG will perform analyses and provide summary reports for the annual UR-KL2
Evaluation Committee (KEC) meeting. The KEC will utilize these data to evaluate the performance of each
entity, as well as their influence on one another, to ensure that programmatic and scholar-specific objectives
are met and deficiencies are corrected. The KEC will provide a high level summary of findings and recommend
actions to the UR-KL2 Steering Committee to inform programmatic development. In turn the UR-KL2 Steering
Committee will provide a summary to the UR-CTSI’s Operations Committee to ensure that the program
continues to align with the UR-CTSI mission and to solicit input on any proposed changes to improve the
career development experience provided. The UR-KL2 Steering Committee will also present findings to the
UR-KL2 Internal Advisory Committee for insight and guidance on any necessary program modifications.
I.5.3 Evaluation of UR-KL2 Program Objectives, including innovative Scholar competency assessment
tool
Table I8 presents an overview of currently proposed cross-sectional and longitudinal outcomes and data to
support evaluation of overarching UR-KL2 Program objectives (including evaluation of Career Development
Objectives 1-4). Additional outcomes can be developed in response to programmatic needs. Multiple
measurement methods include Scholar feedback, Scholar self-assessment, and competency progress,
Scholar assessment of mentor; mentor assessment of self and Scholar progress; applicant data collection;
scholar tracking during and after program participation; review of prepared program documents.

Evaluation of Scholar Competency
Assessment tool

Figure I2. UR-KL2 Evaluation Process

The primary source of data for Scholar
career development progress will be the
research and career competencies
developed in the Scholar’s RCDP, which
will be converted to a Scholar-specific
Individualized Career Pathway
Competencies (ICPC) Assessment.15 The
ICPC Assessment will be completed online
(via RedCAP™) every four months (i.e.:
three times per year to provide multiple
cross-sectional and longitudinal data
points to inform any needed mid-course
correction) by both Scholar and Mentor
and is modeled after evaluation
procedures being used for the Milestone
Project by the Accreditation Council of
Graduate Medical Education to evaluate
Graduate Medical Trainee performance
(Accreditation Council for Graduate
Medical Education (ACGME)16 (see letter
of support from Diane Hartmann, MD,
Senior Associate Dean for Graduate Medical Education). The ICPC Assessment Tool requires Scholars and
Mentors to indicate level of proficiency for each RCDP competency-derived ICPC by assigning a value
between Level 1 (novice – incoming scholar) to Level 5 (expert – aspirational goals).
The integration of the research and career competencies into RCDP development process and subsequent
utilization of the ICPC Assessment to evaluate progress is an innovative approach to improve individual
Scholar and overall UR-KL2 Program performance in supporting career development needs. Evaluation of this
assessment method is described in Table I8 (see Objective: Develop a KL2 Career Development Program that
has value and is disseminated across the CTSA Consortium).
Table I8. UR-KL2 objectives and their respective outcome measures and data sources
Objective: To recruit and support early career faculty who are diverse with respect to demographics, research
interests, and career goals
Outcome measure: Aggregate profiles of applicants, accepted Scholars, and completed Scholars
• Number of applicants, demographic characteristics, prior training, degree(s), faculty position and departmental
appointment
• Nature of research, proposed career path and selection of a translational specialization, and Mentor department and
discipline
st
Objective: Establish 3 new translational specializations that are responsive to the needs of 21 century
translational investigators
Outcome measure: Scholar interest in specializations
• Number of applicants selecting a specialization and number of Scholars engaged within each specialization
Outcome measure: Interest/participation/satisfaction with chosen specialization and utilization of its suggested
components
• Aggregate data and trends of Scholar-completed course evaluations and feedback during Scholar’s exit interview
• Document review of exit interview related to satisfaction with specializations within development experience
Outcome measure: Scholars are scientifically productive in research related to chosen specialization
• Scholar publications, conference presentations, and awards related to specialization
• Longitudinal tracking of Scholar’s post-KL2 publications (impact factor) and grant awards (priority score and funding)
Outcome measure: Refined specializations that are sustainable by the institution and transportable to peer institutions
• Expansion of specializations in the form of individual or institutional training grants
• Documentation of dissemination of program elements related to each specialization
• Identification of number and type of institutions/program inquiring about programs

Table I8 (continued). UR-KL2 objectives and their respective outcome measures and data sources
Objective: Establish an effective, meaningful career development framework that promotes team science
Outcome measure: Team science coursework and “engaged followership” experience are feasible and relevant
• Aggregate data and trends of Scholar-completed course evaluations and feedback during Scholar’s exit interview
• Number and general characteristics of engaged followership experiences (e.g. type, relevance of team science
experience to research area of interest, time investment, utilization of UR-CTSI Research Help Desk to identify
experiences, resulting products)
• Post-program survey of Scholars to assess future value of team science experience (e.g. number of prior Scholars
participating in research teams, role in team (leader or engaged follower), Scholar valuation of team science training
for post-award career)
Outcome measure: Refinement of “engaged followership” experience to optimize team-science training
• Survey of Scholar and experience ‘host’ (e.g. Scholar and Host impressions of overall satisfaction, progress on
Scholar’s team science related competencies, alignment with Scholar’s career development goals, ease of Scholar
integration, and any barriers)
Outcome measure: Creation of team-science curriculum (coursework and experiences) that is transportable to peer
institutions
• Number and type of institutions/program inquiring about curriculum or engaged followership experience
• Tracking provision of documents and guidance to peer institutions regarding team science instruction
Objective: Ensure relevant and satisfactory foundational and career-specific curriculum
Outcome measure: Scholar evaluation of core coursework and elective coursework (including specializations) across
Scholars
• Aggregate data and trends of Scholar-completed course evaluations and feedback during Scholar’s exit interview
Objective: Engage and Develop Faculty Mentors and Mentor-Scholar relationships that enhance career
development and yield productive research projects
Outcome measure: Engagement of diverse faculty expertise, including those within each Translational Specialization
• Aggregate data regarding the Mentor’s department, discipline, and relationship to specializations (for applicants and
Scholars)
• Aggregate data regarding engagement of other, internal or external faculty via URMC research network survey
(conducted biennially) and social network analysis of Scholar’s network changes over time (e.g. LinkedIn connections)
Outcome measure: Mentor provision of guidance that supports Scholars’ program success and career development
• Document review of MDWG interviews with the Scholar/Mentor/Mentor-Scholar dyad (includes Mentor- and Scholarcompleted survey results), MDWG-generated monthly reports related to the UR-KL2 Mentors
• Results of the Mentor Competency Assessment pre- and post-course
• Variations in relationships between Mentor-Scholar dyads and correlation with time-to-individual K award, #
publications
Objective: Facilitate engagement of external research partners and expansion of Scholar network
Outcome measure: Establishment of effective external partner relationships where relevant
• Aggregate data regarding composition Scholar research team (e.g. number and type of partnerships, time to signed
contracts)
• Survey of prior Scholars: number of partnerships that extend beyond completion of the KL2 program
Outcome measure: Expanded Scholar research and career networks
• Exit interview and post-award survey: scholar participation in networking opportunities (number and type)
• Aggregate data regarding research team composition (discipline and work sector) and social networks (e.g. LinkedIn)
Objective: Support individualized career development plans that transition Scholars to independent investigators
Outcome measure: Implementation and monitoring Individualized Career Pathway Competencies (ICPC) based on a
Scholar’s Research Career Development Plan (RCDP)
• Online Scholar- and Mentor-completed ICPC evaluation of progress toward competencies and utility of the RCDP
• Document review of progress report generated as a result of Scholar-Director-EWG member meetings
Outcome measure: Individual and Collective (aggregate) Scholar advancement as a result of participation in the UR-KL2
Program
• Data regarding status of individual K or R award (e.g. funded status, priority score, funding amount, research area)
• Document review of grant summary statements to identify strengths and weaknesses (based on competencies);
compare to similar reviews of prior Scholars’ funding proposals (if applicable)
• Document review of exit interview data related to Scholar satisfaction with UR-KL2 Program support of career
development needs, with specific attention to value of RCDP process
• Annual survey of post-program Scholar achievements (e.g. faculty appointments/promotions, grants/patents,
mentoring, publications, research/teaching awards, honors)

Table I8 (continued). UR-KL2 objectives and their respective outcome measures and data sources
Objective: Develop a KL2 Career Development Program that has value and is disseminated across the CTSA
Consortium
Outcome measure: Assess value of UR-KL2 program to CTSA Consortium
• Number and type of shared educational materials, collaborative Scholar research projects, and CTSA research team
members
Outcome measure: Refined Scholar Competency Assessment methods (methods for creation and assessment of RCDP)
• Using quasi-experimental design and historical comparison to prior Scholar performance, we will determine whether
the incorporation of competencies resulted in a higher quality final product (i.e. fundable individual K- or R-application)
• Scholar- and Mentor-completed evaluation of RCDP utility at the time of application and during participation in
program
• Systematic review of proposals/summary statements for pre- and post-2016 Scholars to determine whether the
incorporation of competencies resulted in a higher quality final product (i.e. type, priority score, funding status for
individual K- or R-application) and for feedback reflecting the strengths and weaknesses specific to the CTR Core
Thematic and Special-Interest Area Competencies

I.6 CANDIDATE/SCHOLARS
I.6.1 Available Pool of Applicants and Plans for Recruitment.
Applicant pools include over 375 junior faculty from the participating schools, clinical resident/fellows from the
URSMD (750 positions within its 80 clinical residency/fellowship programs), and post-doctoral trainees from
URSMD (66). In rare circumstances, a recruit has applied as an incoming junior faculty member to the
Program (having acquired a departmental appointment).
The UR-KL2 Recruitment and Selection Committee will leverage previously successful recruitment strategies
to identify and recruit the most qualified fellows and junior faculty. To identify and reach potential internal
applicants, information and reminders of marketing efforts will be sent to the Chairs, Program Faculty,
fellowship and T32 program directors. The UR-KL2 Program will be incorporated into the orientation program
for all new junior faculty. The Co-directors of the translational specializations will be charged with identifying
candidates and make personal recruiting efforts through their own social network channels. We support
recruitment of women and under-represented minorities in biomedical research (see Recruitment and
Retention to Enhance Diversity Section).
Applications will be due in early November, the year prior to the start of the award (July 1 of the following year).
The 7-page application will be comprised of a 3-page RCDP, a 4-page description of the proposed research
plan, and 1-page description of the proposed ‘engaged followership’ experience. As alluded to in Section I.4.2,
the RCDP includes a brief career biography, a description of the overall career goals, the competencies to be
achieved, identification of primary mentor, co-mentors, and proposed research plans, including potential
supervised engagement with external research partners. The proposed research plan will specify the research
questions, the study approach, expected outcome of the research, and timeline. The plan will also include a
description of how the research project will lead to a proposal for individual, external funding (e.g. individual Kor R-level award) and an outline of the anticipated timing for submitting manuscripts for publication. Letters of
recommendation are required from the primary mentor, co-mentors, the mentor team, and the Department
Chair/Center Director who must include assurances that non-research responsibilities will be restricted to no
more than 25% of the trainee’s time (or 50% for certain procedure-based specialties).
I.6.2 Selection of Candidates
The Recruitment and Selection Committee will oversee selection of candidates. Qualified applicants for the
UR-KL2 must be: 1) a US citizen or permanent resident who has completed a doctoral-level degree in a health
discipline, 2) committed to a clinical translational research career, and 3) an appointed faculty member within a
department that can afford the required protected time to devote to the 2-year program (generally 75%). Each
applicant must demonstrate an established track record of previous academic achievement and research
potential.

Applications will undergo a two-stage review process. In the first stage, each application is evaluated by 4
reviewers, including 2 members of the Recruitment and Selection Committee and 2 UR faculty with content
expertise, but without conflicts of interest (defined as no direct involvement in the proposed mentoring or
research). The applications will be reviewed using a numerical scoring format (1-9) that is similar that used for
NIH K awards, yielding an overall impact score and scores for the 5 review criteria to determine scientific and
technical merit: 1) Candidate, 2) Career Development Plan/Career Goals & Objectives/Plan to Provide
Mentoring (including adequacy of the engaged followership experience), 3) Research Plan, 4) Mentor(s), CoMentor(s), Consultants, Collaborators, 5) Environment and Institutional Commitment to the Candidate. All
comments and scores are assembled and the Recruitment and Selection Committee select 5-7 applicants for
an interview. In the second stage, the selected applicants are invited for a 20-minute interview with the UR-KL2
Recruitment and Selection Committee. The Committee selects and nominates the final applicants, with
additional approval provided by the KL2 Steering Committee and UR-CTSI Executive Committee.
Performance and continued eligibility of the Scholars will be evaluated prior to the end of each funding period.
Scholars will be reappointed for a second year by fulfilling the evaluation requirements, submitting appropriate
progress and annual reports, and making satisfactory or better progress in achieving the their RCDP-defined
milestones. If Scholars are successful in obtaining independent NIH funding (e.g., K23, R01) during the course
of their award, they will be dismissed from the Program. An alternate Scholar will then be appointed from the
most current applicant pool or an additional position will be offered during the next recruitment cycle.
I.7 Institutional Environment and Commitment to the Program
The UR-KL2 Program has the strongest possible institutional support from the President, Provost, and
respective Dean’s of the participating Schools (see letters of support) and is extraordinarily well-aligned with
the UR’s Strategic Plan and the missions of the participating Schools. Indeed, the overarching vision of the
University is to “fortify its position as one of this nation’s leading research universities consistent with our core
values of academic excellence, academic freedom, diversity, and community.” Cross-cutting themes of
research synergy across the University are translation of research discoveries into practical benefits to society,
community engagement, data science, and development of a high quality, productive research workforce.
Substantial investments have been made in support of this vision and strategic plan, including the 200,000 sq
ft Saunders Research Building, which houses the UR-CTSI and affiliated programs. Assurances are provided
that the Core Leader and other Key Personnel within the program have the time allowed to oversee, implement
and assure the success of its objectives.
For the last decade, the UR-CTSI has built on the UR’s innovative research history to advance translational
research and translational workforce training. The UR-KL2 Program has been an instrumental part of its
transformational growth and development. Over the past 5 years, the UR-KL2 program has been the flagship
institutional career development program. During this 5 year-period, we received 47 applications from faculty in
the Medical School (n=39), Dental School (n=2), School of Nursing (n=4) and the School of Arts and Sciences
(n=2). Of the 14 accepted Scholars over the past 5 years, 11 faculty have been from the Medical School, 2
from the School of Nursing, and 1 from the Dental School. The UR-KL2 Program is uniquely positioned to
develop the academic pipeline of junior faculty from individuals within our existing training programs. Synergies
with existing institutional and UR-CTSI programs will occur when needed at the level of the UR-KL2 Internal
Advisory Committee and the UR-CTSI’s Executive Team and Operations Committee. There will be coordinated
support for applicants (UR-CTSI Research Help Desk), and Scholars, including faculty and mentor
development support (see Section I.3.2), continued participation in the UR-CTSI Research Methods Forum
(see Section I.4.5.2, and Research Methods Core), and peer support through UR Junior Faculty Biomedical
Research Association (see Section I.4.3.4). Each Department and Center also has existing programs for
faculty development and ongoing annual reviews to ensure career development and success.

CORE I. KL2 CAREER DEVELOPMENT PROGRAM
I.8 Recruitment and Retention Plan to Enhance Diversity
Since its initial funding in 2006, the UR-KL2 Program has been successful in the recruitment and retention of
women and under-represented minorities (URM) (DATA Table 10). Between 2006 and 2015, the UR-KL2
Program appointed 31 investigators, 58% (n=18) of whom were women and 12.9% (n=4) of whom were URM,
including one deaf individual. In 2014, the proportion of all UR faculty who identified themselves as members of
an underrepresented racial or ethnic minority group (data include Black, Native American, Pacific
Islander/Native Hawaiian, and Hispanic, but not more than one race) was 3.9% (n=76), compared to 2.6%
(n=37) in 2006. For the participating schools, the corresponding percentages in 2014 were 3.7% (School of
Medicine and Dentistry), 4.9% (School of Nursing), and 4.3% (Arts, Science, and Engineering), compared to
the 2014 national average of 5.2% for the designated groups.17 In 2014, 33.9% (n=655) of UR faculty were
women, compared to 28.6% (n=411) in 2006. For participating schools, the corresponding percentages were
34.6% (School of Medicine and Dentistry), 86.9% (School of Nursing), and 23.3% (Arts, Sciences,
Engineering).
The UR, the UR-CTSI, and UR-KL2 leadership remain committed to creating a supportive and inclusive
environment for our entire university community including faculty, regardless of race, gender, sexual
orientation, color, national or ethnic origins, or disability. The UR-KL2 Leadership appreciate that there are
barriers to education and career development of URMs in biomedical research, and for those with disabilities,
including, but not limited to, availability of role models, implicit biases, and microaggressions.18 Additionally,
URMs face challenges obtaining NIH funding,19 to which the NIH has recommended programmatic emphasis
on grantsmanship, mentoring, and the peer review process.20 Additionally, while women are not necessarily
underrepresented in the training and in the early stages of careers in medicine, it is well documented that there
is a need to attend to the retention and advancement of women is required once they are in the field.21
The goal over the next 5 years is to address these barriers and improve the recruitment and retention of
diverse faculty to increase the number of Scholars of underrepresented and diverse background into the URKL2 program. This will be accomplished by a variety of new initiatives and strategic approaches in partnership
with the UR, Medical Center and UR-CTSI.
Importantly, UR-KL2 leadership will work closely with Dr. John Cullen, the newly appointed UR-CTSI Director
of Diversity and Inclusion, who serves as a champion for research diversity and inclusion efforts and will
organize a coordinated and targeted approach to development of a diverse scientific workforce. Dr. Cullen will
work closely with Dr. Linda Chaudron, the Associate Vice President and Senior Associate Dean for Inclusion
and Culture Development (and member of UR-KL2 Internal Advisory Committee) to accomplish the following:
1) coordinating communication around diversity and inclusion efforts and supporting recruitment and retention
of diverse faculty, students, and staff; 2) overseeing development of educational curricula related to scientific
issues of diversity; 3) overseeing development of web-based resources focused on diversity in research, local
and national training programs, and funding opportunities; 4) working with the UR Office for Faculty
Development and Diversity on the University’s annual research diversity conference with a focus on
highlighting UR-CTSI resources, research, and outreach to faculty and students; and 5) expanding UR-CTSI
processes for tracking program graduates to improve engagement with URMs.
In addition to working with Drs. Cullen and Chaudron, UR-KL2 leadership will work with Dr. Vivian Lewis, UR
Vice Provost for Faculty Development and Diversity (and Chair of the UR-KL2 Mentor Development Work
Group) to ensure that the University-wide initiatives are aligned and integrated into the UR-CTSI and UR-KL2
Program efforts to enhance recruitment and retention efforts oriented towards developing a more diverse and
inclusive program.
Specific efforts to achieve UR-KL2 Program diversity goals will include:
1. To develop targeted outreach strategies to Department Chairs, Center Directors and PIs of training
programs (e.g.; T32 and R25) to encourage best practices to recruit and to have their URM post-doctoral
trainees and junior faculty apply to the program. This will include periodic presentations at monthly
University and Medical Center leadership meetings, email announcements marketing the program, and
having interested URM or women applicants to meet with existing or past URM or female UR-KL2
awardees.
2. To ensure that peer review for Scholar selection is fair and unbiased. The UR-KL2 leadership will ensure
balance among reviewers of UR-KL2 applications and diverse representation on the Recruitment and

Selection Committee. Since many biases are hidden and unconscious, all members of the UR-KL2
Recruitment and Selection Committee and Steering Committee, as well as UR-CTSI Staff, will undergo
annual diversity awareness training, including cultural competence training led by Dr. Cullen.
3. To ensure that diversity training and awareness of bias is part of the mentor training. Engagement of the
UR Mentor Development Working Group (outlined in Section I.3.2 of the Program Plan), which is directed
by Dr. Lewis, to provide individual guidance and support. Mentor training provided to the UR-KL2 Mentors
includes specific skill related to promoting diversity and addressing bias.
4. To encourage URM applicants, Scholars, and Mentors to participate in national programs such as the
Compact for Diversity (http://compactforfacultydiversity.org/) and the National Research Mentoring Network
(nrmnet.net). In addition, we will leverage existing collaborations with the RCMI (Research Centers in
Minority Institutions) Translational Research Network (RTRN). RTRN is a national network of 18
predominantly minority-serving institutions that unites academic researchers, medical professionals and
community partners through technology and health science innovation to reduce disparity. The UR
presently has existing partnerships with RTRN via currently funded grants and historical relationships (e.g.
Drs. Lewis and Dye). These programs enable URM Scholars and Mentors from the UR to interact with
other minority scholars and mentors outside the institution.
5. To encourage Scholars to participate in existing Department and School networking groups for URM and
women faculty (e.g.: Women in Neurology Committee) and encourage Chairs and Center Directors to
nominate URM and women faculty to attend national professional development programs. Since 2011,
URMC has sent 7 faculty to the AAMC Minority Early Career Faculty Development Seminar and 8 to the
AAMC Early Career Women Faculty Development Seminar.
6. To provide all unsuccessful UR-KL2 applicants with specific feedback about ways to become more
competitive for future applications. This is of particular concern for URM given that failure to reapply is high.
7. To maintain awareness and vigilance to University-wide resources and opportunities to support diversity
and inclusion. Such initiatives and programs include: 1) an annual dinner for URMC science and medicine
URM faculty, 2) a Diversity calendar that advertises local and regional multicultural groups and diversity
events, 3) an annual Diversity Conference, 4) Faculty Development workshops and lectures, 5) family
friendly and career flexibility policies to assist in balancing work and personal/family lives, and 6) special
funds (Special Opportunities Funds) and awards (Faculty Diversity Award and Presidential Diversity
Award) that promotes and recognize the exceptional contributions and accomplishments of faculty to
fostering a diverse and inclusive community. These efforts will be coordinated through the office of the URCTSI Director of Diversity and Inclusion.
I.8.1 UR-KL2 Program Recruitment and Retention of Individuals with Disabilities.
The UR is supportive of the education and training of individuals with disabilities and is committed to providing
equal educational and employment opportunities for individuals with disabilities, in accordance with state and
federal laws and regulations, including the Americans with Disabilities Act (ADA) of 1991 and Section 504 of
the Rehabilitation Act of 1973. The UR employs professional staff committed to eliminating physical and
architectural barriers as well as to responding to the needs of students, faculty, and staff with disabilities. The
UR-KL2 Program has been supportive of and proactive in recruitment of individuals with disabilities. One prior
Scholar (Michael McKee, MD, MPH) is deaf and successfully obtained a K01 looking at health literacy among
deaf ASL users and cardiovascular health risk. Additionally, the UR now has both a pre-doctoral R25 Bridges
to the Doctorate for D/HH trainees (Steven L Barnett , 5R25GM107739) and a post-doctoral K12 institutional
career development award in partnership with the Rochester Institute of Technology (Stephen Dewhurst,
1K12GM106997). The UR-KL2 Program will work cooperatively with these programs to ensure sustainability of
all programs when recruiting from the deaf and hard of hearing population.

I.9 TRAINING IN THE RESPONSIBLE CONDUCT OF RESEARCH (RCR) FOR CAREER DEVELOPMENT
SCHOLARS
All students and basic and clinical research trainees at the University of Rochester, including those
supported by the CTSA career development (KL2) award, receive multi-faceted training in the responsible
conduct in research and are expected to exhibit integrity in the practice of scientific investigation. The
University of Rochester maintains a University Commitment to Ethical Research and is proud to be fully
accredited by the Association for the Accreditation of Human Research Protection (AAHRP). In keeping
with these standards and in recognition of the broader concepts of responsible conduct and scientific
integrity, our Scholars are educated through formal and informal instruction and application of established
ethical principles and professional norms in the performance of activities in conducting clinical and
translational research. These are outlined below.
Required Course: Ethics and Professional Integrity in Research (lecture and small group exercises)
All research Scholars at the University of Rochester are required to complete and pass the course, Ethics and
Professional Integrity in Research (IND501/503). This includes our pre-doctoral and postdoctoral training grant
recipients, master-level students, and K-award recipients (typical class size is 200-250 individuals). The two
courses integrate both basic and clinical research trainees and Scholars and are offered annually in the fall
semester. The course is co-directed by Robert Dirksen, PhD, (basic science component) and Carl D’Angio, MD
(integration of basic and clinical research) in support of ongoing clinical and translational research efforts. The
one-credit course provides greater than 16 hours of face-to-face contact time in both lecture and small-group
discussion formats over a 2-month time period. Attendance is mandatory and carefully monitored for lecture and
small group sessions by an individual sign-in sheet, together with participant photo-identification. Those
participants who arrive >10 minutes late to a lecture are required to write a 1-2 page report on the lecture topic.
The eight, one-hour group lectures cover the following core content: 1) Introduction to Research Ethics (e.g.:
conflict of interest), 2) policies governing human subject research and animal subjects in research, 3)
responsible authorship and publication, 4) data sharing and ownership, 5) plagiarism/scientific misconduct, 6)
team-science/mentor-protégé approaches, 7) contemporary issues (e.g., stem cell research), and 8) Mentorstudent relationship. These group lectures are provided by institutional leaders and successful researchers
(Robert Dirksen, PhD, Chair, Department of Pharmacology and Physiology, Carl D’Angio MD, Professor,
Department of Pediatrics, Stephen Dewhurst, PhD, Vice Dean for Research and Associate Vice President for
Health Sciences Research, Edith Lord, PhD, Senior Associate Dean for Graduate Education, Mark Taubman,
MD, PhD, Dean, School of Medicine and Dentistry, James Palis, MD, PhD, Professor of Pediatrics, Ed Puzas,
PhD, Professor of Orthopaedics, and Jeffrey Wyatt, DVM, Professor and Director of Laboratory Animal
Medicine).
Immediately following the 60-minute lecture, the class divides into small groups of 8-10 students with a faculty
facilitator who engages the students in open discussions of case studies that are designed to emphasize reallife examples of the topics discussed in the preceding lecture. The 60-minute small group sessions are lead by
20-25 mid-to-senior level faculty who are recruited and managed by the UR-CTSI Mentor Development
Working Group. Our course faculty have extensive experience in the integrity and ethical conduct of basic,
clinical and translational research to provide a breadth of discussion and experience. This participation also
serves as ongoing responsible conduct instruction for the small group facilitators. Additionally, we actively
recruit past fellowship trainees and career development award recipients to act as small group facilitators to
emphasize the lifelong learning and self-awareness needed for continuous and enlightened responsible
conduct.
Continuing Education in the Responsible Conduct of Research at URMC
Continuing education in Responsible Conduct of Research at URMC is achieved through a combination of
special invited lectures, online courses, skill-building workshops, monthly seminar series, and recruitment to
participate as a small group facilitator for the IND501/506 Ethics and Professional Integrity in Research
courses. A website highlighting these RCR continuing education activities is maintained by the Office of
graduate Education and Postdoctoral Affairs: http://www.urmc.rochester.edu/education/graduate/professionaldevelopment/research-ethics/continuing-ed.cfm.
All graduate students, postdoctoral appointees, clinical fellow and research faculty at the University of
Rochester Medical Center involved in research are required to participate in continued RCR training. Several
RCR continuing education activities are provided to accomplish this requirement. First, all Scholars are

required to attend the annual Bioethics Lecture held at the medical center each spring. This lecture series, held
every year since 2011, highlights a different topic in research ethics and professional integrity each year.
Invited speakers include leaders and experts on bioethics topics both within the medical and throughout the
country. An open social reception following the lecture is provided to allow Scholars to meet and interact with
the speaker following the lecture. The lecture is also streamed to the internet so that Scholars unable to attend
can view the lecture in real-time. When approved by the speaker, the recorded lecture is made available on our
website for Scholars that miss the lecture. The Fifth Annual Bioethics Lecture was given by Dr. Margie Shaw
on May 11, 2015, which involved a discussion of ethical issues around decisions leading to the early release of
promising investigational drugs in clinical trials. As a second mechanism for continued RCR training,
individuals that have completed the Ethics and Professional Integrity in Research course (or comparable
training) are encouraged to participate as a facilitator in the course as part of their ongoing professional
development and training in the responsible conduct in research. Finally, online ethics courses (e.g. CITI
Program Human Subjects Protection and Responsible Conduct of Research courses), skill-building workshops,
and the Rochester Clinical and Translational and Medical Humanities and Bioethics seminar series are also
offered to trainees to further their ongoing RCR training.
Required Training for Scholars performing research involving human subjects
All Scholars performing human subjects research are required to complete an online self-study program in
human subject protection. The University has selected an on-line program called the Collaborative Institutional
Training Initiative (CITI Program). A collaborative group of universities (including the University of Rochester)
and organizations created the CITI Program to provide a comprehensive selection of educational on-line
modules that satisfy institutional instructional mandates in the Protection of Human Research Subjects or on
the ethical principles of research outlined in the Belmont Report and other research related issues. Initial
instruction takes about 6-7 hours. Refresher courses are required every 3 years and take approximately 1.5 to
2 hours to complete. Scholars need to achieve a score of at least 85% to successfully establish and renew
their certification.
Required Training for Scholars performing research involving animals
Similar to requirements for human subjects research, all Scholars working with live vertebrate animals undergo
training as part of the institutional animal welfare training program administered by the institutional IACUC,
known as the University Committee on Animal Resources (UCAR). This program stipulates training in animal
care and handling that is tailored to specific experimental requirements and vertebrate species. Required
instructional components for all Scholars include animal resource orientation (1.5hr classroom instruction),
rodent colony management training, microisolator technology training, rodent euthanasia instruction, and
facility tours. UCAR adopted the CITI online program for basic, species-specific, and surgery training, including
topics like aseptic surgery, reducing pain and distress in laboratory mice and rats, and species-specific training
for cats, dogs, gerbils, guinea pigs, hamster, mice, non-human primates, rabbits, rats, and swine. Additional
training materials (instruction and examination) for research involving ferrets, chickens, and non-human
primates are available directly from the UCAR Office.
Sponsored-Seminars, Workshops, and Coursework
Instruction on responsible conduct of research is also available in Sponsored-Seminars, Workshops, and
coursework. These are all open to trainees, Scholars, mentors and other faculty at the University. Examples
are included below:
1. Monthly Seminar Series: Achieving High Quality Clinical and Translational Research. A monthly seminar
entitled, "Achieving High Quality Clinical and Translational Research” is integrated within the University-wide
UR-CTSI-sponsored Rochester Clinical and Translational (RCTR) Seminar Series, which is held September
through June on the second Tuesday of each month. The integration of these lectures emphasizes the high
priority placed on providing continuous and ongoing ethical instruction to the University community of clinical
and translational researchers. The objectives of the embedded seminar are to educate clinical and translational
researchers, clinical research coordinators, and support staff in the methods of conducting studies in
compliance with Good Clinical Practices (GCP) standards and ways to protect the rights and welfare of human
subjects involved in research. Given the growing importance of individual and institutional conflicts of interest
(COI), we will initiate at least 2 lectures per year that cover relevant topics in COI, including national trends,
Physician Payment Sunshine Act and local implications, effects of COI bias on research results, and updates
on local policies and requirements.

2. Workshops include the monthly series entitled Academic Development Workshops, which address various
career development topics (e.g.: team-science, interdisciplinary research, diversity, cultural sensitivity, and
promotion), including those related to responsible conduct of research.
3. Classroom and Online Coursework The individual courses PM 419: Recruitment and Retention of Research
Subjects, PM 494: Community-Based Participatory Research, and the online courses in Research Project
Administration and Clinical Research Study Finances Training are available to all Scholars (and required for
some training groups) and have components specifically addressing diversity, interdisciplinary research, and
compliance with ethical standards and regulations. Many courses are based on University documents and
policies regarding the ethical conduct of research. For example, the Clinical Research Study Finances Training
course was developed from the content of the University of Rochester Clinical Research Standard Operating
Procedures Regarding Financial Oversight and Billing Compliance
Individualized Mentoring
The UR-CTSI places a high value on individualized mentoring and role modeling standards of behavior for its
trainees and Scholars. To assist in this process, the Mentor Development Working Group provides support and
instruction (via the Mentor-Protégé Curriculum) to faculty in mentor roles and manages a pool of potential
mentors based on” 1) prior track record, 2) attention to diversity, and 3) funding experience. Members of the
Mentor Development Core are all highly regarded and respected mentors in their own right, many of whom
have received prior University Mentoring awards.
Continuing Participation of Faculty and Scholars in Responsible Conduct of Research
Responsible conduct of research and scientific integrity begins and ends with institutional leaders and our
faculty. Therefore, we expect active and continuous participation not only in being positive role models, but
also in active contributions to the instruction in a variety of ways. Faculty participate as either: 1) members of
the Mentor Development Working Group, 2) lecturers or facilitators of small groups in the Ethics and
Professional Integrity course, or 3) lecturers/leaders or participants in Skill-Building Workshops, Symposium, or
individual courses. Additionally, Scholars are expected to emulate the practices of their mentors and
instructors. After Scholars have taken the required coursework and Human Subject Protection and/or UCAR
Certification, ongoing and lifelong instruction is planned by signing the compact letters when advising students
or career development plan, Human Subject Protection re-certification every 3 years, and educational
participation as team leaders or lecturers in on-going programs.

I.10 PROTECTION OF HUMAN SUBJECTS
Scholars: This is an education and career development grant program. All KL2 Scholars will complete
Responsible Conduct of Research Training including certification in Human Subjects Protection, if they plan to
conduct work that will involve human subjects (https://www.rochester.edu/ohsp/education/index.html). This
training includes an on-line program called the Collaborative Institutional Training Initiative (CITI Program) prior
to conducting any human subject research. This program was developed as a collaborative effort among
various universities and organizations (including the University of Rochester) to provide comprehensive
training in the protection of human research subjects and is administered by the University of Miami. The
program consists of several short learning modules with a brief quiz after each module. Students and faculty
working with human subjects choose from three courses depending on the type of research conducted:
Greater Than Minimal Risk Biomedical - Conducting research that involves drugs, devices, biologics, or
medical procedures that involve greater than minimal risk (e.g., biopsies, x-rays, etc.).
Greater Than Minimal Risk Behavioral - Conducting social/behavioral research that involves sensitive or
illegal behaviors (e.g., sexual behaviors, domestic violence, drug abuse, etc.).
Minimal Risk - Conducting research using minimal risk procedures only (e.g., collection of small amounts of
blood or other biological materials, surveys, record reviews, etc.). If certification obtained for minimal risk
research, but then become involved in a greater than minimal risk study, completing one of the greater than
minimal risk research training modules will be required.
Initial instruction takes about 6-7 hours for the “greater than minimal risk” and 2-3 hours for the “minimal risk”
modules. Re-certification courses need to be taken every 3 years, which take approximately 1.5 to 2 hours to
complete. Trainees need to achieve a score of ≥ 85% to successfully establish and renew their certification.
In the conduct of research involving human subjects, the University of Rochester is guided by the ethical
principles stated in the Belmont Report. The University's fundamental commitment to the protection of human
subjects applies to all human subject research conducted by University faculty or staff, regardless of funding
source or site of the research. The University follows the Department of Health and Human Services (DHHS)
regulations at 45 CFR Part 46, and the Food and Drug Administration (FDA) regulations at 21 CFR Parts 50
and 56.
Research Mentors: The University’s Research Subjects Review Board (RSRB; aka the IRB) reviews and
approves all faculty research projects that involve human subjects research prior to initiation of any studies.
This includes all projects on which K12 Scholars may participate.

I.11 PROTECTION OF VERTEBRATE ANIMALS
Scholars: This is an education and career development grant program. All KL2 Scholars will complete training
in the use and care of vertebrate animals for research as part of the Responsible Conduct of Research
Training and as specifically required by the University Committee on Animal Research (UCAR) depending on
the type of animal research undertaken.
https://www.urmc.rochester.edu/MediaLibraries/URMCMedia/ucar/policies/documents/5-12-14-ApprovedAssurance-A3292-01-web.pdf
Trainees who use live vertebrate animals as part of their research complete federally-mandated animal
Training, and UCAR reviews and approves all research and teaching protocols involving the use of live
vertebrate animals and conducts regular inspection and evaluation of facilities in which animals are housed
and maintained.
Research Mentors: The University Committee on Animal Research (UCAR; aka the IACUC) reviews and
approves all faculty research projects that involve vertebrate animals prior to initiation of any studies. This
includes all projects on which KL2 Scholars may participate.
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CORE J. TL1 TRAINING PROGRAM
J.1 BACKGROUND
J.1.1 Rationale
The University of Rochester (UR) has a decades-long distinguished history in innovative clinical research
education,1,2 enhanced substantially since 2006 with the establishment and focus of the University of
Rochester Clinical and Translational Science Institute (UR-CTSI).3 Building historically on the groundbreaking
concept of medical education based on the biopsychosocial model starting in the 1940s with Engel and
Romano,2,4 the UR has continued to create paradigm-shifting educational reform integrating research and
systematic evaluation with problem-based medical education,5-7 community engagement and population
health,8-13 and mentored field experience.14-18 This culture of creativity and innovation in pre-doctoral research
training supported through prior TL1 awards is embodied by an institutional focus on research training from
molecules to populations. An example is the recent expansion of the UR-TL1-supported PhD program in
Translational Biomedical Science (TBS) to include a track emphasizing the translational science surrounding
infection from molecules to populations. Through this and other means, the UR-CTSI has created an
institution-wide focal point for multidisciplinary research training. Further, UR-TL1-supported students in the
50+ year-old UR MD/PhD training program (Medical Scientist Training Program (MSTP)) have taken
advantage of the TBS program and other multidisciplinary graduate training options. In addition, UR-TL1supported Academic Research Track (ART) further provides a pipeline of clinical and translational researchprepared academic physicians through a comprehensive research training and mentoring experience.
Predoctoral training is a priority within Rochester’s CTSI, is well-integrated, and has successfully generated
productive, employed clinical researchers, both within and outside of academics.
The vision for the UR-TL1 in the next era of UR-CTSI is inspired by several critical developments in the
healthcare and institutional landscape of Rochester and the US more broadly, namely: 1) Implementation of
national health care reform prioritizing evidence-based practice and population health,19,20 2) rapid emergence
of data science and “Big Data” analytic opportunities and methodological approaches to healthcare and
population health,21-23 and 3) emergence of precision/personalized medicine research and healthcare delivery
using phenotype-genotype and biomarker-informed science.24,25 The goals for the next UR-TL1 effort include:
1. To grow a pipeline of clinical and translational researchers able to address new and emerging
scientific and methodological domains. We will grow this pipeline by expanding and transitioning the
core UR-TL1 components (PhD-TBS, MD/PhD MSTP, Year-out ART) to accommodate flexible
individualized training plans in existing and emerging areas of multi-disciplinary, team-science-oriented
research that incorporates data science, population health, and precision medicine.
2. To enhance experiential and didactic learning through new
training opportunities and partnerships that emphasize team
science. We will enhance team science opportunities by expanding
the scope of existing educational partnerships to support team science
training and practice, with a unique opportunity to participate in range
of research placements, including within predominantly minorityserving institutions participating in the Research Centers in Minority
Institutions (RCMI) Translational Research Network (RTRN) and within
UR Broadening Experiences in Scientific Training (UR-BEST) initiative.

Figure J1. TL1 Program Goals

3. To stimulate creative and novel population health research that
involves leveraging new tools (e.g. Electronic Health Records
[EHR]) and methods (e.g. Data Science, Bioinformatics) through
establishing a University-wide Post-Doctoral Fellowship in
Population Health. We will create this postdoctoral program linking
the UR-TL1 Program components together by crossing disciplines,
partners, and research clusters to address new, integrative methods and population health problems.
4. To rigorously evaluate the role of the UR-TL1 Training Program on the development of the clinical
and translational research pipeline and disseminate learnings from the training program. We will
evaluate this program and its components to share best practice, revise and improve strategy, and
understand better the role of UR-TL1 training within the entire CTSI-wide enterprise.
The signature UR-TL1-supported predoctoral training opportunities at UR are historically closely integrated
with the KL2 program and workforce and mentor development functions through shared and integrated
governance structures, and through a shared mentor base.

J.1.2 Training Program History
Since inception in 2006, the UR-TL1 Program has supported Trainees from three constituent programs (all of
which are described fully below in Section J.2.3, Proposed Program Plan): 1) the Academic Research Track
(ART), which provides a year-out experience for medical students interested in research, 2) the Medical
Scientist Training Program (MSTP), which provides medical and doctoral (MD/PhD) education for individuals
who want to become clinician-investigators, and 3) the Translational Biomedical Science (TBS) Program,
which provides doctoral-level education and training to individuals pursuing careers relating to the translation of
basic biomedical research into clinical strategies to improve health. In the 2015-2016 academic year, a new
training focus was added to the TBS program, entitled “Infection and Immunity: From Molecules to Populations
(IIMP)”. The IIMP program is funded by the Burroughs Wellcome Fund and is designed to prepare the next
generation of researchers who can lead interdisciplinary research that combines population approaches with
insights generated at the cellular and molecular level.
Table J1 provides a breakdown of the 87 pre-doctoral trainees who have participated in the training program
since the beginning of the UR-CTSI in 2006, 57 of which benefitted from UR-TL1 support.
Of note, 2 ART students have transitioned to the MSTP with UR-CTSI support, and 3 others transitioned and
were supported by other mechanisms. Of the 60 ART students, 24 (40%) have pursued Masters Degrees over
a wide range of disciplines (2 MS-CI, 2 MS-TR, 13 MPH, 5 MS in Neurobiology and Anatomy, 1 MS in
Biomedical Engineering, 1 MS in Health Professions Education). In total, 66 of 87 trainees have published their
findings, 45 as first author. Table J2 provides additional trainee metrics.
Of the 16 MSTP students funded to date, enrollment has been in a variety of PhD programs, including Cellular
and Molecular Pharmacology and Physiology, Epidemiology, Health Services Research, Microbiology and
Table J1. Trainees by Program (2006Immunology, Neurobiology and Anatomy, Neuroscience and
Now)
Translational Biomedical Science. To date, 15 of 16 MSTP
Program
Trainees UR-TL1
trainees have published and have made significant contributions
Support
to their mentors’ research programs.
MSTP
MSTP/ART
MSTP/PhD in TBS
ART
PhD in TBS
Total Trainees

12
2
2
58
13
87

12
2
2
42
9
67

We currently have thirteen TBS students enrolled (3 of whom are
enrolled in the concentration in Infection and Immunity: From
Molecules to Populations); one additional TBS student starting in
January 2016 will pursue a dual TBS/computer science PhD). We
received 26 full applications for the 2015-2016 year (including 9
reported underrepresented minority students). We made offers of admission to 6 outstanding students (2 for
TBS, 4 for TBS/IIMP) (2 male, 4 female; 4 underrepresented minority students) with four matriculating in
August 2015 and one matriculating in January 2016.
J.1.3. Need for this Training
Program

Table J2. Trainee Metrics
Item
Trainees completing program to date
Underrepresented minority trainees
Female trainees
Number of completed trainees
receiving graduate degrees

Metric

In the context of a rapid shift
73
toward the “Learning Healthcare
12 (14%)
System” stimulated by major
42 (48%)
26
recent health reforms in America,
38 (52%)
demand for more and varied
Master’s degree: 22
research to support health policy,
PhD degree: 15
practice, and decision-making is
PhD and MS: 1
27
similarly rapidly increasing.
Number of trainees receiving federal 5 NIH individual fellowships
Increasingly available and complex funding
1 NIH R36
health data is a central component
1 DOD Breast Cancer Breakthrough Award
of the emerging clinical and
Number of trainee presentations at
200, from 40 trainees
28
translational research landscape,
national meetings
(Ratio: 5 presentations/trainee)
limited by challenges to
Number of trainee publications
249
interoperability, security and
(Ratio: 2.9 publications/ trainee)
privacy concerns, quality, and
29
Number of UR-TL1 first authored
102 (41% of all trainee publications)
access. Within this new research
publications
(Ratio: 1.2 first authored publications/ trainee)
ecosystem, which demands more
20
research and better access, a set of trends challenge the traditional clinical and translational researcher
pipeline: increasing competitiveness in obtaining research funding,30 increasing age of successful research
grant PIs,31 fewer opportunities in academic settings,23,32 and fewer clinicians opting for a research-engaged

career path.31,33,34 The Institute of Medicine’s Committee to Review the Clinical and Translational Science
Awards Program28 highlights several opportunities to enhance and expand the researcher pipeline through
CTSA-supported training programs, including: Innovative Curricula and Team-Based Education and Training,
Effective Mentoring and Coaching, Flexibility and Focus, Disseminating Education and Training Materials,
Increasing Diversity and Growth of the Clinical and Translational Research Workforce and Metrics and
Incentives for Careers in Clinical and Translational Research. This UR-TL1 builds on these recommendations.
Similarly, calls for transition in the clinical researcher pipeline focus upon creating a research workforce that is
flexible, prepared for integrated research questions that cross disciplines, and engages populations, and
increasingly resides outside of traditional academic settings.30 The University of Rochester has responded
rapidly to trends impacting the researcher pipeline through procurement of clinical research training programs
that increase research engagement with affected communities,3,10,35,36 that prepare researchers for new career
pathways outside of academia,37,38 that leverage new scientific areas,39-41 and that prioritize integration of
disciplines to address overarching disease priorities.42-44
This UR-TL1 Training Program leverages the University of Rochester’s strong, diverse, and unique institutional
environment and partnerships, high quality trainee base, and strength in the emerging contemporary priorities
of the science informing precision medicine, data science and big data, and population health.
J.1.4 Institutional Environment and Commitment to Training
J.1.4.1 UR Graduate and Medical Education
The University of Rochester Medical Center (URMC) is an integrated academic health center that comprises
The School of Medicine and Dentistry, including its faculty practice (University of Rochester Medical Faculty
Group), Strong Memorial Hospital, Highland Hospital, Golisano Children's Hospital, James P. Wilmot Cancer
Center, School of Nursing, Eastman Dental Center, the Visiting Nurse Service, Highlands at Pittsford, and
Highlands at Brighton. With over 700 residents and fellows engaged in graduate medical education at the
University of Rochester Medical Center, the University was awarded a 6-year institutional reaccreditation by
the Accreditation Council for Graduate Medical Education (ACGME) for sponsorship of residency and
fellowship programs. URMC was also recognized by the ACGME's Committee on Innovation in the Learning
Environment for creating an atmosphere that is supportive of educational excellence. There are currently 1,510
full-time faculty and 190 part-time faculty in the School of Medicine and Dentistry. In 2014-2015 there were
1,200 actively sponsored research projects totaling over $216 million, reflecting 55% clinical research, 33%
basic research, and 12% education/training programs and other types of research. At the level of the UR-CTSI,
we are committed to training the translational science workforce with outstanding and highly productive
programs at all levels: pre- and post-doctoral training, support for faculty career development, flexible and
innovative didactic training, pioneering programs for research staff development, and commitment to diversity.
Overview of the Medical Curriculum at UR
UR-TL1 Trainees include students who are engaged with the UR’s innovative medical curriculum in the
Medical Scientist Training Program (MSTP) or the Academic Research Track (ART). The UR’s MD
curriculum, known as the “Double Helix Curriculum,” integrates interdisciplinary coursework in basic science
and clinical medicine ‘strands’, with required and elective clinical experiences that offer students rural,
urban, community and tertiary care patient care experiences. Each element of the curriculum strengthens
UR’s biopsychosocial tradition by fostering knowledge, skills, attitudes, and behaviors of the
physician/scientist/humanist by combining cutting-edge, evidence-based natural and social sciences with
the relationship-centered skills that are UR’s distinctive trademark. Additionally, in the final year, the URCTSI-sponsored course “Process of Discovery” exposes students to the ways in which new basic science
knowledge changes clinical care. The relationships between clinical care and basic, translational and clinical
research are explored. The students also work in groups, by their planned medical specialty, to develop and
present a research plan that addresses how basic research could be applied to solve a clinical problem.
Those students in the MSTP and ART who are returning to full-time medical education in the final year
participate as ‘study section’ members, evaluating the final projects of other students. This work extends on
their research exposure by providing an evaluator experience.
J.1.4.2 Institutional Training and Career Development Programs
As seen in Table J3, the URMC has a robust portfolio of NIH training and career development funding, which is
a testament to the high level of mentor expertise and training acumen. Current funding includes 20 T32 grants
(80 predoctoral and 45 postdoctoral slots) within clinical (n=12) or basic science (n=8) departments and
centers, as well as 9 ‘other’ institutional training grants (an additional 32 predoctoral and 20 postdoctoral

slots). Further, URMC trainees and scholars have obtained substantial financial support for their research
programs, as evidenced by current funding for 25 individual F awards (5 F30, 16 F31, 4 F32), 28 K awards (5
K01, 3 K07, 6 K08, 4 K12/KL2, 1 K18, 8 K23, 1 K24), and 8 R25 awards, as well as an additional 27 non-NIH
individual career awards from other sponsors (e.g. foundations and National Associations). These training
programs do not directly compete for UR-TL1 candidates. A higher level harmonization of institutional training
and career development programs takes place with Stephen Dewhurst, PhD, Vice Dean of Research and Karl
Kieburtz, MD, MPH, Senior Associate Dean of Clinical Research and PI, UR-CTSI. These individuals meet at
least on a monthly basis and when needed to discuss research training priorities and approaches to potential
overlap and synergies across existing and proposed training programs.
Table J3. Training and Career Development Awards at URMC
Number of awards
T32
20
Other pre- and post-doc training programs
9
F (individual awards)
25
R25 Research Training Programs
8
K awards (Individual and institutional)
28

80 predoctoral slots 45 postdoctoral slots
32 predoctoral slots 20 postdoctoral slots
25 predoctoral slots
n/a
$10, 324,971 in funding
$50,196,644 in funding

J.1.4.3 Institutional Centers and Resources
URMC is an ideal institution to provide TL1-related research training because of its unique scientific focus
areas, compact size, highly collaborative culture, and the physical colocation of its undergraduate campus and
medical center. The UR-TL1 Program will leverage its many institutional resources, making them available as
experiential learning venues and/or education content providers for trainees. The following (and other available
resources) are examples of internal units providing unique venues for trainee collaboration:
•
•
•
•
•
•
•
•
•
•
•
•
•

Center for Community Health (CCH): applies public health, population science, community engagement
Center for Human Experimental Therapeutics (CHET): supports early-phase clinical trials.
Center for Medical Technology Innovation (CMTI): develops technical solutions to clinical problems.
Clinical Trials Coordination Center (CTCC): fosters multi-institutional academic research through the
development, management, and reporting of hypothesis-driven, controlled clinical trials.
Excell Partners: provides pre-seed and seed stage financing to high-tech start-up companies.
Human Resources: provides training in professionalism and career development to UR employees.
Institutional Biosafety Committee (IBC): oversees recombinant DNA research at UR.
Office of Human Subject Protection (OHSP): oversees human subjects research at UR; research boot
camp for and orientation to human subject research
Office of Regulatory Support (ORS): helps UR scientists navigate complex regulatory requirements.
Office of Research Quality and Compliance: quality/compliance function for GXP-regulated studies
Technical Entrepreneurship and Management (TEAM) program: allows students to develop detailed
technical knowledge in their field as well as knowledge of business; offers unique courses.
Upstate Stem Cell cGMP Facility (USCGF): develops and produces novel stem cell-based products.
UR Ventures (Office of Technology Transfer): supports technology development, licensing and transfer;
provides a Technology Development Fund to which students and fellows are eligible to apply.

J.1.4.4 Participation in networks comprised of minority-serving and global institutions
The UR is engaged in research and collaboration with institutions that are part of the NIH-funded Research
Centers in Minority (RCMI) Institutions Translational Research Network (RTRN). RTRN was established in
2007 by a memorandum of understanding between the 18 minority research universities, colleges and medical
schools of the RCMI program under a common goal of fostering collaborations across RCMI institutions.
Collaborations within and beyond the RCMI community promote joint grant applications and publications and
accelerate the pace of basic, clinical and translational research. The RTRN leverages the collective research
infrastructure, resources and expertise of each member institution. The primary goal is to form multiinstitutional research collaborations that focus on addressing health disparities. The UR-TL1 Program Director
(Dr. Dye) previously directed informatics for an RCMI institution (University of Hawaii) and actively engaged
with RTRN’s informatics and biorepository clusters. Additionally, Dr Vivian Lewis at UR (Mentor Development
Core) collaborates closely with Xavier University in Louisiana (an historically Black college, and RTRN member
institution) as it seeks to encourage their faculty and students to conduct research. As an institution funded by
the trans-NIH program Building Infrastructure Leading to Diversity (IUL1MD009607-01), Xavier has support for
undergraduates to engage in summer mentored research experiences at partner institutions including the
University of Rochester.

In addition, UR houses numerous large global health programs, including the CDC’s Global and Territorial
Health Research Network’s (“Global Network”) Coordinating Center (PI, Dr. Tim Dye, UR-TL1 Program
Director). The Global Network partners CDC-funded Prevention Research Centers with institutions in USaffiliated locations in the Caribbean and Pacific to conduct research and intervention to reduce chronic
disease burden in low-resource areas. The Global Network has demonstrated partnerships with the
University of Hawaii, University of Puerto Rico, Yale University, and the University of Illinois, along with
other international partner sites. Trainees can become involved with UR-based research for the Global
Network on technology and health in Puerto Rico and the Pacific, with Yale’s work on telemedicine in India,
or Illinois’ work with cervical cancer in Senegal. Several other NIH-funded research projects housed at UR
(Dye and Ossip, Multi-PIs) focus on technology and maternal health improvement in Latin America.
While all Trainees will have open access to the UR’s many areas of excellence and expertise, in
particularly within our prioritized research areas (science informing precision medicine, data science/ big
data, and population health), Trainees will be strongly encouraged to explore collaboration with one or
more of the members of the UR-RTRN partnership or to engage with global health partners and programs.
Network partners can be identified for short- and longer-term research experiences and opportunities
across all TL-1 trainee types. These partnerships will provide Trainees the opportunity to expand their
scientific work and to appreciate the unique research priorities and opportunities provided by predominantly
minority-serving institutions, or to enable greater exposure to the scientific needs of global populations and
researchers. As a result, Trainees may have invaluable experience with topics and collaborations
addressing underserved populations, disparities, and needs.
J.1.4.5 Institutional Commitment
At the Institutional level, the President, Provost, and Deans of the participating Schools (see letters of support)
as well as the leadership of the UR-CTSI and related University-wide Centers and Institutes are committed to
the success of the UR-TL1 Program, and have ensured that all UR-TL1 senior and key personnel have
sufficient time allowed to oversee, implement and assure its success and will facilitate access to institutional
programs and resources to benefit our trainees. For instance, Dr. Kieburtz, UR-CTSI PI will work to facilitate
externships with partner organizations and UNYTE (UNYTE is the UR-CTSI-sponsored network of biomedical
research facilities in the Upstate New York region). Dr. Timothy Dye and Dr. Vivian Lewis will work with preexisting partnerships in NIH-funded Research Centers in Minority Institutions (RCMI) Translational Research
Network (RTRN) institutions to identify appropriate external research placement sites and opportunities.
Leadership of the UR-CTSI and senior UR institutional leaders have committed to supporting the UR-TL1
Training Program program in a number of ways, described in a number of places throughout this application.
Key institutional commitments are delineated in the institutional letters of support. Highlights are:
1. Dr. Mark Taubman, Dean, UR School of Medicine & Dentistry (SMD). Dr. Taubman will ensure that Dr.
Dye has adequate time and support to fulfill his duties as program director, will ensure that program faculty
have adequate time to mentor trainees, and will encourage all biomedical research trainees, as well as all
SMD faculty, to participate fully in the UR-TL1 Program, through recruitment of suitable trainees, or in
serving as mentors.
2. Dr. Edith Lord, Senior Associate Dean for Graduate Education and Postdoctoral Affairs, SMD. Dr.
Lord’s office will support travel costs for faculty travel for trainee recruitment, will provide 12 months of
support for all incoming PhD students, will provide “backstop” support for trainees that need support due to
mentor’s loss of a grant, and will facilitate access to a range of skills development programs within the
Offices for Graduate Education and Postdoctoral Affairs (OGEPA).
3. Henry Kautz, Director of the Goergen Institute of Data Science, will support program development as it
pertains to data science and will serve on the UR-TL1 Internal Advisory Committee.
4. Steven Dewhurst, Vice Dean for Research, will provide access to the educational programs and
experiential learning opportunities supported by the UR “Broadening Experience in Scientific Training”
grant, of which he is the PI.
5. David Topham, Director of the Health Sciences Center for Computational Innovation, will facilitate
access to high-performance computing facilities for trainees, and will enable educational opportunities
provided through a pending grant to establish a “Biomedical Data Science Translator Program”.
6. Rob Clark, UR Senior Vice President for Research, will encourage faculty from across the institution to
support the UR-TL1 Program, providing access to a diverse range of educational opportunities at the UR.

J.2 PROGRAM PLAN
J.2.1 Program Administration
J.2.1.1 Program Leadership
Dr. Timothy Dye, UR-TL1 Program Director. Dr. Dye is a tenured Professor of Obstetrics and Gynecology,
Pediatrics, Public Health Sciences, and Medical Informatics, and serves as Associate Chair for Research in the
Department of Obstetrics and Gynecology, a capacity requiring ongoing research mentoring of residents,
fellows, and faculty. Importantly, Dr. Dye also serves as Director of the Biomedical Informatics Core for the URCTSI and as faculty in the UR-CTSI’s KL2 application. Dr. Dye presently serves as PI or Co-PI of numerous
awards in informatics and data science, perinatal epidemiology, and global public health presently from the
CDC, NIH, Pfizer, and several foundations, which includes serving as Co-PI of an R25 Research Training
award from NIH (Fogarty International Center). Dr. Dye has led, and obtained funding for, numerous crossdisciplinary and innovative graduate educational programs and courses in public health, particularly in data
science, perinatal epidemiology, and global health. Dr. Dye developed and directs the new Biomedical Data
Science Graduate Certificate at the University of Rochester, and his long-term role as faculty/ resident/ fellow
research mentor in clinical departments of several institutions supports his leadership of the UR-CTSI’s TL1
component. Of unique relevance to this grant, Dr. Dye concurrently has active funding in precision medicine, in
data science and informatics, and in population health, and has competency (and pre- and post-doctoral
involvement) in these priority focus areas of the UR-TL1. To date, Dr. Dye has mentored 58 graduate students
(pre- and post-doctoral); of these 58 students, 33 (57%) represent ethnicities other than Caucasian (with 16, or
28% Hispanic), and 31 (53%) female. His demonstrated productivity in mentoring junior faculty, graduate
students, and residents/fellows in informatics, statistical, and epidemiological aspects of clinical research is in
numerous publications and grants. Well-versed in team science, mentoring, and collaboration, Dr. Dye
routinely leads and publishes with colleagues and trainees the results of mixed method, integrative,
epidemiological, and clinical research. Further, as a regular NIH grant reviewer and Editor-in-Chief of a major
public health publication (the Maternal and Child Health Journal), Dr. Dye is well-suited to provide guidance for
trainees regarding grantwriting, publication, and leadership. Dr. Dye is a Fellow of the American College of
Epidemiology, a Chartered Geographer with the Royal Geographic Society, and a former Fulbright specialist to
Institut Pasteur. Finally, Dr. Dye has worked closely with the Research Centers in Minority Institutions (RCMI)
Translational Research Network (RTRN), including a present federally-funded collaboration with RTRN, a
proposed partner in this UR-TL1 application.
J.2.1.2 Program Component Leadership
Dr. Deborah Ossip, Director of the Post-Doctoral Fellowship in Population Health. Dr. Ossip is a behavioral
scientist (clinical psychology) and a Professor of Public Health Sciences, Oncology, and Community Health.
She has a long track record of NIH-funded research in population health, community-based participatory
research, health behavior and health systems change, and dissemination and implementation. Notably, Dr.
Ossip was PI on recent NCI and NIH Fogarty-funded trials of community-partnered tobacco cessation and
secondhand smoke reduction in the Dominican Republic (DR). Both projects targeted economically
disadvantaged communities, and provided extensive training and mentoring to investigators, community staff,
and healthcare providers in bioethics, data collection and management, intervention, and assessment of
processes and outcomes. To date, Dr. Ossip has mentored over 65 students and trainees (pre- and postdoctoral), including prior and current TL1 ART students. She brings extensive experience in training and
mentoring students, residents/fellows, and junior faculty in research development and implementation,
population health research including translation of basic science research to population health implementation,
manuscript and grant writing, and professional development.
PJ Simpson-Haidaris PhD, Director, Translational Biomedical Science (TBS) PhD Program. Dr. SimpsonHaidaris is Associate Professor of Medicine (Hematology/Oncology) and current Director of the TBS Program.
She worked in industry (Miles Labs/Bayer Corp) prior to being recruited to the University of Rochester for
research that addressed molecular mechanisms regulating the expression of fibrinogen and its functional
significance in wound repair, vascular biology and in the progression of breast cancer; and infectious diseases
of the lung and vasculature. Dr. Simpson-Haidaris brings over 28 years experience in mentoring pre-doctoral
students and a wealth of experience in promoting diversity in the biomedical and behavioral sciences as
exemplified by her coordination and mentoring role on the “Rochester Bridges to the Doctorate for Deaf and
Hard of Hearing Students” and the “Rochester Partnership to Advance Research and Academic Careers in
Deaf Scholars.”

Robert A. Gross MD, PhD, Director, Academic Research Track (ART). Dr. Gross is a Professor of Neurology
and of Pharmacology & Physiology, as well as the founding director of the ART, which provides mentored
research experiences for medical students. He has been actively involved in the UR-CTSI as a frequent
evaluator for the KL2 program, and as the current course director for a UR-CTSI-affiliated course for 4th year
medical students, “Process of Discovery”. Dr. Gross also has extensive leadership and mentoring experience
as a past director of the Neuroscience program and mentor for neuroscience graduate students and post-docs,
as well as KL2 scholars. Additionally, his role as editor-in-chief for the Neurology journals requires mentorship
of authors, reviewers and peers on standards for scientific publishing.
M. Kerry O'Banion, MD, PhD, Director, Medical Scientist Training Program (MSTP). Dr. O’Banion is Professor
and Interim Chair of Neurobiology & Anatomy and has served as MSTP Director for 15 years. In this capacity
he oversees training of over 60 current UR MD-PhD students pursuing a wide range of PhD disciplines and is
heavily involved national recruitment of trainees. Dr. O'Banion also runs an active research laboratory focused
on neuroinflammation, has trained 20 PhD candidates and 5 postdoctoral fellows, and has been involved with
the TL1 program since its inception.
Thomas T. Fogg, MS, MPH, UR-TL1 Senior Administrator. Mr. Fogg has served the role of UR-CTSI
Executive Director for Operations since 2006. Within this role, Mr. Fogg’s primary responsibilities include
management oversight of research education programs (including the both the KL2 and UR-TL1 Programs),
informatics programs, and programs in population health. Mr. Fogg has been active in the CTSA Consortium,
having served as a member of the Consortium Management Group (a team of NIH staff and CTSA
administrators charged with improving the efficiency and effectiveness of the Consortium) from 2009 to 2011,
as the first chair of the Consortium’s Communications Key Function Committee from 2007 to 2009, on several
other Consortium committees and teams,
and on external advisory committees for the
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and Relevant UR-CTSI Entities
Yale and San Diego CTSAs.
J.2.1.3 UR-TL1 Administrative Structure
The administrative structure of the UR-TL1
Program is illustrated in Figure J2. The URTL1 Program Director will oversee all
aspects of the UR-TL1 Program, will serve
as a member of the UR-CTSI Executive
Team to ensure communication regarding
UR-TL1 matters, will chair the UR-TL1
Steering Committee, and will be responsible
for communications with the NIH regarding
the UR-TL1 Program. The UR-TL1 Senior
Administrator will administer the day-to-day responsibilities of the UR-TL1 Training Program. These two
individuals will meet monthly to review the progress of the program and will have overlapping membership on
the UR-TL1 Steering Committee, the UR-CTSI Operations Committee, and the UR-CTSI Executive Team (see
Section J.2.1.5) to ensure close coordination and alignment of UR-CTSI functions and UR-TL1 Program
operations.
The UR-TL1 Steering Committee will consist of the UR-TL1 Program Director, UR-TL1 Senior Administrator,
and the directors of the constituent programs (Drs. Ossip, Gross, O’Banion, and Simpson-Haidaris) and will
meet quarterly to review all aspects of the program, assess evaluation findings, and promote continuous
improvement in the program.
The UR-TL1 Recruitment and Selection Committee will oversee trainee application procedures, the selection
process, approach to marketing the program, and initiatives to improve diversity. This Committee will be
chaired by the Program Director, and will include the directors of the four constituent programs(Drs. Ossip,
Gross, O’Banion, and Simpson-Haidaris), the chair of the Mentor Development Working Group (Dr. Vivian
Lewis), and the UR-CTSI Director of Diversity and Inclusion (Dr. John Cullen). On an annual basis, each
constituent program director will recommend candidates to the Committee (each of whom will be nominated
and selected according to procedures described below in Section J.2.5 Trainee Candidates). TL1 trainee
selections will be presented to and reviewed by the UR-CTSI Executive Team, and with the consensus of the
group, the proposed candidates will be accepted into the program.
The UR-TL1 Trainee Evaluation Committee will meet twice each year to monitor the performance of each
trainee during the course of their appointment. This committee will be chaired by Dr. Lewis (Chair, Mentor

Development Working Group) and will include each Trainee’s primary mentor. This Committee will report its
findings to the UR-TL1 Steering Committee to ensure that each trainee is making progress appropriate to the
goals of his or her program, as well as to the UR-CTSI Mentor Development Core to promote continuous
improvement in mentoring practices at the institution.
The UR-TL1 Internal Advisory Committee will be chaired by the Program Director and meet annually to review
the achievements of the UR-TL1 Program, including trainee progress, and recommend program improvements
based upon institutional developments (such as development of new training programs or resources) and
national trends. The following UR faculty members, all with significant educational experience and expertise,
have agreed to serve on this committee: 1) Jim Dolan, MD, Associate Professor of Public Health Sciences,
Function Leader for Translational Workforce Development in the UR-CTSI, and Associate Chair for Education
in the Department of Public Health Sciences; 2) Ekaterina Noyes, PhD, Professor of Surgery and Function
Leader for Collaboration and Multi-Disciplinary Team Science for the UR-CTSI; 3) Ann Dozier, PhD RN,
Professor and Interim Chair of Public Health Sciences, and Function Leader for Evaluation and Continuous
Improvement for the UR-CTSI; 4) Edith Lord, PhD, Professor of Microbiology and Immunology, Senior
Associate Dean for Graduate Studies and Postdoctoral Affairs; 5) David Lambert, MD, Professor of Medicine
and Senior Associate Dean for Medical Education; and 6) Henry Kautz, PhD, Professor of Computer Science
and Director of the Goergen Institute for Data Science. The chosen members all represent significant expertise
and experience in disciplines relevant to the UR-TL1 training program: team science (Dye, Noyes); population
health (Dolan, Dozier, Dye, Noyes); science informing precision medicine (Dye, Lord); data science (Dye,
Kautz); medical education (Dolan, Lambert); and graduate education in the biomedical sciences (Dolan,
Dozier, Dye, Lord).
J.2.1.4 Innovation
Key program innovations include:
•

•

•

Prioritizing training focus around “new” and emerging research priorities for NIH that were not yet
existing or prominent at the last TL1 renewal. The combined major science drivers of health reform
(with its focus on population health management), rapid technological advances in integrated phenotypegenotype biomarker-based research (supporting precision medicine), and biomedical “big data” science,
were not prominent drivers at the last renewal application in 2011. These emphases are now refocusing
our TL1 effort, expanding our prior experience with successful, specific trainee types (e.g. MSTP, ART,
PhD-BDS) to reach these new scientific domains through certificates, courses, and degrees.
Linkage with RCMI/RTRN Institutions to broaden diversity and disparities base. The partnership
between UR and RTRN is unique nationally and leverages the strengths at UR in the three priority areas
mentioned above with the strength in diversity and disparities research at RTRN’s minority-serving
institutions. The ability for students to learn and experience research across institutions will strengthen the
ability of both to address disparities in population health, precision medicine, and in data science.
Close integration with other related and innovative training and research efforts at UR targeting
non-traditional career paths, global health research, and the deaf and hard of hearing population.
The TL1 is closely connected through leadership (Dye, Ossip, Dewhurst, Topham, Simpson-Haidaris) and
training options with other innovative, nationally-unique training opportunities targeting populations-in-need
(e.g., deaf/hard-of-hearing, global communities, Hispanic and other ethnicities) and that are pioneering new
education and career strategies (non-traditional career paths, biomedical data science).

J.2.1.5 Alignment of the UR-TL1 Program with UR-CTSI Priorities and Leadership
While UR-TL1 Program will be overseen by the Program Director and the committees described previously, it
will be closely aligned and integrated with the Overall Vision and Strategic Goals of the UR-CTSI (Table J4).
Specifically, UR-TL1 Program leadership has designed and will operate the UR-TL1 Program in such a way as
to prepare predoctoral and postdoctoral trainees to enter the translational research workforce, prepared to
contribute leadership, “engaged followership” and expertise in the specific disciplines to be emphasized by this
program. Through the organizational mechanisms summarized below (and described more fully in the
Organization, Governance, Collaboration and Communication function of the UL1 Administrative Core), the
UR-TL1 Program will be continuously integrated with the UR-CTSI and able to benefit fully from UR-CTSI
resources.

The UR-CTSI
Executive Team will
meet weekly and be
comprised of the UL1
PIs (Drs. Bennett,
Kieburtz and Zand),
the Program
Directors/ PIs for the
UR-TL1 (Dr. Dye)
and UR-KL2 (Dr.
Holloway) and the
three executive
directors (Mr. Fogg,
Ms. Jensen and Mr.
Rubinstein). This
team will provide
senior-level oversight
of all programs,
projects, and the
allocation of
resources, including
those activities that
support workforce
development
activities, including
the UR-TL1 Program.

Table J4. Mapping of UR-TL1 Specific Aims with UR-CTSI Specific Aims and
Strategic Goals
UR-CTSI OVERALL Specific Aim

UR-CTSI Strategic
Goal(s)
1. To train the next
generation of translational
science workforce
leaders.

Link with UR-TL1 Training
Program
Directly addressed with UR-TL1
Specific Aim 1: Grow pipeline of
clinical and translational researchers
able to address new and emerging
scientific and methodological
domains.

Aim 2 – Collaboration and
Engagement: To accelerate
translational research collaboration
and engagement across the
spectrum of community
stakeholders.

2. To demonstrate the
value of the engagement
and participation of
multiple stakeholder
communities.
3. To establish
translational research
collaboration and
engagement among
researchers.

Directly addressed through
enhancing the research training
ecosystem of opportunities
(seminars, skills building, short-term
research placements, collaborations
with minority-serving institutions,
unique research externships,
collaboration with other pre- and
post-doctoral training programs that
serve specialized populations)

Aim 3 – Integration: To accelerate
efficient integration and translation
of research findings and data
analytics into transformative clinical
practices and implementation
science.

4. To accelerate efficient
integration and translation
of research findings and
data analytics into
transformative clinical
practices and
implementation science.
5. To establish expertise
and capacity to implement
and manage multi-site
research studies through
the CTSA Consortium.

Directly addressed through UR-TL1
Specific Aim 2: Enhance experiential
and didactic learning through new
training opportunities and
partnerships that emphasize team
data science.

Aim 1 - Workforce Development: To
train the next generation of
translational science workforce
leaders in the collaborative,
technical, and regulatory skills
necessary to improve the
translation of discoveries to clinical
application and to improve
population health.

The UR-CTSI
Aim 4 – Methods and Processes:
Directly addressed through inclusion
Operations
To develop and disseminate
of translational research methods
Committee will meet
methods and processes that
and processes as training options for
twice each month,
advance translational research
certificate, degree, and course
locally, nationally across the CTSA
auditing opportunities that
and consists of the
consortium and beyond.
emphasize instructional, didactic,
UR-CTSI PIs, the
and experiential learning.
Executive Directors,
Aim 5 - Informatics: To catalyze
6. To establish and
Directly addressed with UR-TL1
the UR-TL1 and URtranslational research speed,
sustain a robust
Specific Aim 3: Stimulate creative
KL2 Program
quality, and impact though a
informatics infrastructure.
and novel population health
Directors, and the
research friendly ‘data
research that involves leveraging
UR-CTSI Function
environment’, including innovative
new tools (e.g. EHR) and methods
informatics, secure and integrated
(e.g. Data Science, Bioinformatics)
Leaders. This group
data management tools and
through establishing a Universitywill provide oversight
support, and workforce training.
wide Post-Doctoral Fellowship in
to ensure
Population Health.
coordination,
collaboration, and communication across all UR-CTSI cores and training/development programs.
The UR-CTSI Mentor Development Working Group will be chaired by Dr. Vivian Lewis (Vice Provost for
Faculty Development and Diversity) and is convened and supported by the UR-CTSI through the Translational
Workforce Development function of the UR-CTSI Translational Endeavors core. This group will provide mentor
training and individualized instruction for mentors of Trainees, work with trainees and mentor/trainee dyads to
guide development of individualized development plans (IDPs) for trainees, and will monitor mentor/trainee
relationships to ensure productive working relationships. The support provided by this working group is a UR
innovation that has been part of the UR-TL1 Program since 2006.45 Trainees receive guidance in developing
IDPs through a mentor-trainee workshop at the beginning of each program year (see Section J.2.3.4 below).
Mentors receive introductory training through a hybrid online/face-to-face training program, and may progress
to a Master Mentors program (described below in Section J.2.2.2).
The UR-CTSI Evaluation Working Group is lead by Dr. Ann Dozier and is similarly convened and supported by
the UR-CTSI through the Evaluation and Continuous Improvement function of the Administrative Core. This
group will carry out the evaluation plan described in Section J.2.4, below.
All UR-CTSI cores contribute to supporting the UR-TL1 Program, as described in Table J5.

Table J5. UR-TL1 Interaction with UR-CTSI Cores
UR-CTSI Cores/Functions
Administrative Core
- Organization
- Evaluation
- Quality & Efficiency
Informatics Core

Community & Collaboration
- Community Engagement
- Collaboration and Team Science
Translational Endeavors
- Translational Workforce Dev.
- Pilot Studies
Research Methods
- BERD
- Regulatory Knowledge &
Support
Hub Research Capacity
- Integrating Special Populations
- Patient and Clinical Interactions
Network Capacity
- Liaison to Trial ICs
- Liaison to Recruitment ICs
Optional Functions
- Translational Network Science
- Regulatory Science to Advance
Precision Medicine
KL2 Career Development Core

Function Directors

Contribution to UR-TL1 Core

Executive Team
A. Dozer
S. Zaccaglino
T. Dye

Integrate with all UR-CTSI cores; communicate across cores
Carry out program evaluation
Training in GCP, GLP, GMP
Advanced Certificate in Biomedical Data Science
Proposed Master’s in Biomedical Data Science
Training in data management, sharing, and data diplomacy (eg, i2b2)

G. Newton
K. Noyes

Training in community engaged research
Experiential training opportunities in team science

J. Dolan
E. Schwarz/R. Moxley

Curriculum oversight and integration; Competency-based curricula;
mentor-protégé curriculum and training; flexible didactic training
Trainee pilot program

E. van Wijngaarden/
R. Strawderman
E. Rubinstein

Research Methods Forum; online training modules in research
methods
Regulatory Science education (incl. forthcoming certificate program)

S. Barnett
G. Schifitto

Research opportunities with special populations; related training
Training in research process improvement [revisit this]

K. Rabinowitz
A. Dozier

Experiential learning opportunities in clinical trial management
Experiential learning opportunities in research recruitment

M. Zand
S. Steele

Curriculum in network science
Experience learning opportunities, educational resources

R. Holloway (PI)

Collaboration in development of educational resources

J.2.2 PROGRAM FACULTY
J.2.2.1 Mentors for the UR-TL1 Program fall into three distinct yet overlapping areas of emphasis.
The UR-TL1 Program has identified mentors with training experience and complementary expertise who
represent breadth, expertise, and productivity in clinical and translational science at URMC. Our three
prioritized training areas include: 1) Science informing Precision Medicine; 2) Data Science/ Big Data; and 3)
Population Health. In total, of our 60 mentors, 36 have additional secondary appointments, showing their
commitment to integrative team science; together the mentors have over $209 million in extramural funding.
See DATA Tables 2 and 4 for information on rank, appointments and funding.
Priority 1 - Science informing Precision Medicine: This mentor cluster includes those faculty focusing upon
basic and clinical research that contributes to precision medicine, spanning a range of research including
genomic, molecular, pathogenesis, and others. The 29 mentors identified in this research cluster (18 with
secondary academic appointments) represent 18 departments (6 divisions) and 8 multidisciplinary centers.
These investigators have $154 million in extramural funding.
Priority 2 - Data Science/Big Data: This mentor cluster reflects the UR’s large-scale commitment and rapidly
growing, world-class capacity in data science (exceeding $100 million investment, including a new dedicated
building) . The 12 mentors in this research cluster (3 with secondary academic appointments) represent 16
departments and 2 multidisciplinary centers/institute. These investigators have approximately $47 million in
extramural funding.
Priority 3 - Population Health: This mentor cluster reflects the priority shaping health reform of population
health and population health analytics, crossing public health, health services, clinical care, and community
engagement. The 19 mentors in this research cluster (14 with secondary academic appointments) represent
17 departments (2 divisions) and 4 multidisciplinary centers. These investigators have approximately $51
million in extramural funding.

J.2.2.2 Faculty Mentoring
Plan for new UR-TL1 Program Faculty and for those without prior mentoring experience.
All UR-TL1 Program faculty, including new faculty and those without prior experience, are expected to
participate in our successful hybrid online mentoring curriculum.45 At the beginning of each academic year, the
members of the Mentor Development Working Group meet with the Program Faculty/Mentors and Trainees to
introduce them to the goals of the curriculum. The course pedagogy is for the mentors to read, reflect on and
discuss the principal domains of mentoring practice. The primary reading for the course is “On Being a Mentor:
A Guide to Mentoring in Higher Education”46 which provides examples and case studies in these key domains,
as well as methods of good mentoring. The online course content consists of 10 mentoring scenarios (cases
and short videos), each with open-ended questions and supplemental reading material. The online material,
which is posted on BlackboardTM, can be completed in 1-3 hours. All mentors are then required to attend a
Mentor-the-Mentor workshop. De-identified responses to the open- ended questions are aggregated and
coded into mentoring themes that are then discussed with all mentors at the workshop. This workshop affords
the mentor and opportunity to meet and understand the differing perspectives and experiences of mentoring
faculty within the university and to work effectively with other mentors.
Advanced mentor training: master mentors program for experienced mentors
UR Mentors is an intensive program for mid-level and senior faculty designed to build a community of
dedicated, expert Master Mentors who are maximally effective at enhancing the careers of their protégés. UR
Mentors will function as resources within their respective departments, able to coach less experienced mentors
and advise department chairs or training program directors who wish to develop mentoring programs. Through
a series of interactive workshops and between-workshop assignments, participants can increase their
confidence, knowledge and skills in mentoring. The curriculum is centered around the University of WisconsinMadison’s mentoring curriculum and the basic elements of autonomy supportive mentoring.47 The Wisconsin
program is an 8 hour evidence based program to address a range of mentoring competencies, now being
disseminated through the NIH sponsored National Research Mentoring Network. Dr. Lewis, Chair of the
Mentor Development Working Group, has completed the 2-day Train-the Trainer Workshop to be able to offer
the curriculum in Rochester. We will include training in autonomy supportive mentoring, which is based on the
principals of Self-Determination Theory, a meta-theory of motivation (developed by University of Rochester
professors) that holds that individuals are most successful when their basic needs are met for autonomy,
competence and relatedness.48
J.2.3 PROPOSED TRAINING PLAN
The UR-TL1 Program will achieve three important goals and will leverage institutional core research strengths
(including the UR-CTSI) and partnerships with other entities and institutions (including the CTSA Consortium).
The primary aim is creating a clinical and translational researcher pipeline devoted to the training of primary
researchers and clinician researchers, developing research-engaged careers, and enhancing the research
capacity of staff and students throughout the enterprise. The UR-TL1 Program will be devoted to the
accomplishment of the following specific aims (see Figure J3):
1. Growing a pipeline of clinical and translational researchers able to address new and emerging
scientific and methodological domains.
2. Enhancing experiential and didactic learning through new training opportunities and partnerships
that emphasize team science.
3. Stimulating creative and novel population health research that involves leveraging new tools (e.g.
EHR) and methods (e.g. Data Science, Bioinformatics) through establishing a University-wide PostDoctoral Fellowship in Population Health.
These goals for translational science training have been selected because they have coalesced rapidly in
science since the last renewal. The UR-TL1 Training program is guided by several principles:

•

Creating a contemporary clinical and translational researcher pipeline requires team exposure across
the educational continuum and across training components

•

Designed overlap in content emphasizes practical priorities relating to population health

•

Providing opportunities for trainees to engage in research activities outside of the UR – in particular
with partner minority-serving institutions that form the RTRN network and also within industry partners

– help expand trainee networks, experience scientific cultures and strengths that may differ from the
UR, and identify new research priorities.
•

Training needs to be deployed in multiple formats and modalities to meet the needs and plans of
supported trainees, guided by structured yet flexible research mentors and Individual Development
Plans (IDPs)

•

Trainees must be involved in the continual improvement of best ethical practice, particularly with
regard to rapidly evolving areas of emerging technologies, data science, big data, precision medicine,
and research use of electronic health records

To enhance the UR researcher pipeline, we continually strengthen research education at all levels, including
more formal and intensive training options available for pre-doctoral and post-doctoral trainees, and
opportunities for staff, undergraduates, residents and fellows. Table J7 presents the institutional educational
offerings within the eight major components of the UR-TL1 Program as they relate to the spectrum of direct
and indirect UR-TL1 participants. The range of UR-TL1-related educational options are designed to cover the
training and development pipeline, ranging from options that engage and provide research exposure for
undergraduates (for instance, new bachelor’s degrees in Public Health and in Data Science), to formal
Graduate Degrees and
Certificates, and to wrapFigure J3. UR-TL1 Training Program Model and Components
around continuing education,
audit, and credit opportunities
in skill-specific areas across
the spectrum of the
researcher pipeline.
UR-TL1 Training Program
Components
The UR-TL1 Training Program will serve several distinct types of trainees, all of whom will be able to take
advantage of a set of flexible educational options that will best support their desired career path. The various
programs, educational offerings and other opportunities that fall within the eight major components of the URTL1 Program (Table J7, Column 1) are described in detail in the following pages and presented graphically in
Figure J3. See the indicated sections for details on each category: Constituent Training Programs (section
J.2.3.1); Priority Didactic Programs (Section J.2.3.2); Team Science Training (Section J.2.3.3); Mentor-Protégé
Training (Section J.2.3.4); Experiential Learning Opportunities (Section J.2.3.5); Skills Training (Section
J.2.3.6); Research Ethics Training (Section J.4); Research Coursework and Auditing (Section J.2.3.1).
Table J6. UR-TL1 Program Summary
Research Training Integrated with
Medical Training
Medical Scientist
Academic
Training Program
Research Track
(MD/PhD)
(year-out for MD
students)
2 slots/year
4 slots/year

Graduate Training
PhD Program in
Translational
Biomedical Science

Post-Graduate
Training
Postdoctoral
Fellowship in
Population Health

Other Research
Experience/Placement
Multiple Experiences
as Available

3 slots per year

1 slot/year

As Feasible

J.2.3.1 Constituent Training Programs
The UR-TL1 Program will directly support a number of trainees (Table J6) in the three existing pre-doctoral
programs (ART, MSTP and PhD-TBS) and one, newly proposed post-doctoral program (Population Health
Research Postdoctoral Fellowship). Each program has its own director and its own specific requirements.
Trainees from each program will benefit from the rich selection of flexible and optional components, and
from a wide range of research experience opportunities.
Constituent Program 1: Academic Research Track (ART). The 5-year ART program interdigitates with
the UR’s Double Helix Curriculum (see Section J.1.4.1) to provide medical students interested in pursuing
academic medicine with an enriched, supplemental experience in basic, clinical, educational, or translational
research. This experience includes an established curriculum, with the option to pursue a degree or
certificate, and a year-out mentored research experience, which is usually preceded by a summer research
rotation. ART participants are eligible for a Certificate of Achievement and for potential MD degree
designation of Distinction in Research.

Table J7. UR-TL1 Trainees and Educational Offerings

The UR-TL1 Training Program will directly support the mentored research experiences (rotation and yearout) and the following activities for four ART students per year:
•

Coursework contributing to Certificate completion, Master’s degrees, and continuing education

•

Ethics in Research training through the Graduate School (in addition to ethics in the medical curriculum);

•

Certification in human subjects protection through the UR Office of Human Subjects Protection;

•

Completion of an optional (strongly encouraged) mentored research rotation (~8 weeks long) during the
summer between years 1 and 2, to provide exposure to research and to potential research mentors;

•

Completion of a ‘year-out’ to participate in a mentored research project (between years 2-3 or 3-4);

•

Opportunity to collaborate with faculty and research activities in predominantly minority-serving
institutions through the UR-RTRN partnership (see Section J.1.4.4) and through UR’s Global Network
through mentored research placement;

•

Presentation of their research at the UR-CTSI seminar series and attendance at monthly seminars,

lectures, and workshops throughout the year, consisting of mini-courses or modules describing medical
research topics (e.g.: statistics, study design, conflicts of interest and bias, research communication,
obtaining funding, and writing for publication).
•

Completion of a first-author manuscript describing the research and its results (in a form suitable for
submission to a peer-reviewed journal) and/or a master’s thesis (for students in a MS program).

Constituent Program 2: Medical Scientist Training Program (MSTP).
The 2015-2016 academic year marked the MSTP’s 57th year in training physician-scientists and
40th consecutive year of NIH MSTP funding. The MSTP selectively recruits and rigorously trains highlyqualified future physician-scientists across both basic and clinical disciplines, toward the advancement of
patient-centered research and care. The MSTP matriculates 7 to 9 students, typically following their
graduation from 4-year undergraduate programs, though as many as 1/3 have had a gap year or more
where they typically did research. The MSTP typically admits one student each year from the current
medical school class, including transition of ART students to MSTP.
Medical Education: For the majority of MSTP students, the first two years are spent fulfilling the UR medical
curriculum, with select modifications. In the first year, MSTP students participate in the full medical school
curriculum and all programmatic events, including dinner seminars and the annual retreat. In addition,
MSTP students participate in the Scientific Reasoning in Medicine course during the first two years. This
course consists of a two-part journal club held one or two times each month throughout the academic year
with the purpose of engaging students in basic science and the translational implications of research, as
well as exposing them to potential research mentors. A laboratory rotation prior to beginning first year is
optional, but all MSTP students complete an 8–10 week laboratory rotation between first and second year.
Some programs do not require laboratory rotations and students identifying with those programs utilize other
mechanisms to explore potential mentors. For example, students in Health and Population Sciences engage
in reading courses arranged with specific faculty, work on a selected methodological application, or
participate in a summer mathematics course to prepare them for core coursework. Second-year MSTP
students complete the second year curriculum with accommodations for program requirements. After spring
break and comprehensive assessment, students study full-time for Step 1 of the USMLE as they complete
the Primary Care Clerkship requirements.
Graduate Education: After Step 1 of the USMLE, MSTP students may complete additional research
rotations over the summer prior to enrollment in graduate school courses in the fall. Students must select
their Ph.D. program and a laboratory before matriculating into their graduate program of choice. Individual
Ph.D. requirements vary by program, but dual credit for the first two years of medical school basic sciences
minimizes graduate school course requirements. All students take the NIH-required Ethics in Research
course during fall of the first year. Qualifying exams are taken in year 2 or 3 of graduate school, and most
students defend in 3–5 years. Throughout graduate school, MSTP students continue to participate in dinner
seminars, annual retreats, and other programmatic events. Students also complete 2–4 Longitudinal
Clerkships during graduate school. MSTP students return to medical school upon advisement by their
Advisory Dean and Program Director, typically following dissertation defense and receiving their Ph.D.
The UR-TL1 Training Program will directly support the graduate phase of training for two MSTP trainees
per year, with particular emphasis on those who enroll in one of the priority PhD programs affiliated with the
UR-CTSI (namely, PhD in Translational Biomedical Sciences, Computer Science, Epidemiology, Health
Services Research). Currently, UR MSTP students work toward PhD degrees in Biochemistry, Biology,
Biomedical Engineering, Biomedical Genetics, Biophysics and Structural Biology, Biostatistics and
Computational Biology, Brain and Cognitive Science, Chemistry, Epidemiology, Health Services Research,
Microbiology/Immunology, Neurobiology & Anatomy, Neuroscience, Pathology, Pharmacology &
Physiology, Toxicology, and Translational Biomedical Science.
Constituent Program 3: PhD in Translational Biomedical Science (TBS) Program.
The UR-TL1 Training Program will support three PhD-TBS enrollees per year, and will encourage Trainees to
also concurrently complete one of the participating Certificate programs as part of their training.
The UR-CTSI TBS program was initiated in 2008 as one of the first programs of its kind in the world. The TBS
program prepares individuals for academic and clinical careers relating to the translation of basic biomedical
research into clinical strategies to improve health. Students engage in a flexible curriculum in basic,
translational, and population health sciences and a dual-mentored (mentor team includes both a clinical and a

basic science investigator) dissertation-based research project. In order to provide a trans-disciplinary approach
to education, mentoring, and research, the TBS program is based within the UR-CTSI itself so as to be agnostic
of discipline and department. Hence, mentoring faculty are drawn from PhD granting programs in the Schools of
Medicine and Dentistry and Arts, Sciences, and Engineering. Students design their proposed training plan by
creating an Individual Development Plan, which details coursework (core and elective), mentor team, advisory
committee, and research experience.
The TBS program currently includes three training tracks: 1) Basic Research, 2) Clinical Research, and 3)
“Infection and Immunity: From Molecules to Populations” (IIMP). The IIMP training track is funded by a new 5year Burroughs Wellcome grant and the program is designed to combine equal training in basic science in
infection and immunity with population sciences. A fourth training track in Big Data Science called “Biomedical
Data Science Translator Program” is pending funding of an institutional T32 training grant (PIs:
Topham/Dwarkadas/Strawderman). This proposed track will offer in-depth training in biomedical and lab-based
science, computer (programing) science and biostatistics. Innovative elements include appointment of multidisciplinary mentor teams (faculty from each of the three represented disciplines) and the opportunity for
trainees to take bridging courses to strengthen foundational knowledge in an area of less familiarity. Regardless
of formal funding for the T32, the proposed curriculum and faculty expertise are in place for incoming students
who choose to obtain training related to big data science. For example, one of our current TBS PhD students is
pursuing a dual PhD focus in TBS and Computer Science through an individualized program of study devised
by the program directors (TBS and Computer Science) and Deans from the Schools of Arts & Sciences and
Medicine and Dentistry.
TBS Didactic Component. Each track requires participation in didactic required and elective coursework that
meets the specialized needs of the Trainees designated training track and research interests. The majority of
the coursework is completed in the first two years. Sample course plans currently offered are provided in the
Appendix. This coursework will expand to meet the needs of the three proposed priority areas (e.g.: science that
informs precision medicine, data science and big data, population health and analytics).
TBS Research Component. TBS students are required to do three research rotations during the first year of
study, one in the Fall and two in the Spring. These rotations introduce the student to a range of scientific
paradigms and methods. Students gain experience in research, attend research seminars, practice their
communication skills, and are introduced to prospective advisors for their mentored research project. Students
choose a primary mentor and co-mentor at the end of the first year, and embark on a Ph.D. thesis research
program. Primary mentors must be a faculty member in the School of Medicine and Dentistry Interdisciplinary
Graduate Program with sufficient funds to support the student. TBS students supported by other mechanisms
(UR-TL1 or other) will be encouraged to explore mentors and research programs from the UR-RTRN research
partnership or global research network. Both avenues provide expanded opportunities for high-impact research.
TBS Qualifying Exam. The qualifying examination occurs at the end of the fourth semester, (or with committee
permission by the end of the fifth semester) and consists of a written research proposal (focused on the thesis
project) and an oral examination by the student’s advisory committee. The committee consists of the co-mentors
and at least two additional faculty members from different disciplines relevant to translational research. The oral
examination is based on the written proposal and will evaluate ability to use information to analyze research
problems, offer solutions, and to propose unique directions for future research. No comprehensive examination
of formal coursework is intended, however, adequacy of knowledge and appreciation are assessed.
TBS Dissertation. Prior to writing or defending a thesis, all advisory committee members must agree that the
student has accomplished a sufficient body of work. Following approval, each Ph.D. candidate writes their thesis
and presents their research results at a public seminar, which is immediately followed by the final oral
examination. A range of formats for the thesis is possible, suited to the student’s needs. Once a candidate
passes the oral examination, the advisory committee completes an annual evaluation form to approve
completion of the thesis research, pending revision and submission of the final thesis.
Constituent Program 4: Population Health Research Postdoctoral (PHRP) Fellowship
Overview and commitment to translational training in population health
The newly-proposed PHRP Fellowship program will recruit individuals (Fellows) with doctoral degrees that
span the translational spectrum and provide them with one year of postdoctoral training related to population
health research. In this instance, we define population health as targeting both enrolled populations (e.g.
clinical cohorts), whole communities (e.g.: geographic and/or political entities), and population subgroups that
share common characteristics (e.g., socioeconomic status, race/ethnicity).49 The goal of this program is to

produce a cadre of interdisciplinary researchers, who are trained in team science and competency-based skills
in order to conceptualize and execute systematic lines of research that draw on their core areas of expertise
and follow the translational continuum through population health impact. In addition to customized,
competency-based coursework (with an option for obtaining a certificate or degree) (see Section J.2.3.2) and a
mentored research project, the program will be structured to enhance translational research across the
continuum in several ways:
•
•
•

The mentoring team will include at least one member whose research is at a different point in the
translational continuum from that of the Fellow’s background and from the chosen research project;
The Fellow will be encouraged to select one mentor from another CTSA hub or the Rochester-RTRN
partner sites working in a related area across any level of the translational continuum;
The Fellow will complete at least one 2-week rotation in a research and/or community setting at a different
translational level from that of the trainee’s background. For example, a Fellow with a basic science
background who plans to examine phenotypes and biomarkers for disease across diverse populations to
guide population-based disease screening might opt for a rotation in a community-based research project
examining health disparities.

We anticipate that this structure will provide benefits for both fellows and mentors in that it will increase the
engagement of both groups in team science that conceptualizes research across the translational continuum.
Each Fellow will detail their customized experience in an Individual Development Plan.
The PHRP Fellowship will build on the substantial collaborative and translational science resources at the
University of Rochester, including: 1) analytic infrastructures through the Institute for Data Science and the
Center for Biomedical Informatics; 2) population health networking infrastructures through the Center for
Community Health, the UR Population Health Interest Group (PHIG), and the Global and Territorial Health
Research Network; 3) population health research and educational programs through the Department of Public
Health Sciences and other departments and centers (Section J.2.3.2); and 4) the strong UR mentoring and
professional development infrastructures (Section J.2.3.4). The UR-CTSI serves as the hub or portal to these
research and training opportunities (Table J8). In addition, requiring the formation of trans-disciplinary
mentoring teams for each post-doctoral Trainee will not only benefit the Trainee’s research experience, but
also enhance translational research capacity among fellows and faculty from the UR and at other CTSA hubs.
Fellowship Pathways. The PHRP Fellowship program is structured around three research tracks, which align
coursework, training methods, and research experiences related to the population of interest (Table J8).
Fellows will identify a pathway and potential research teams with which to work in their application, and will
finalize these choices in month 1 of their appointment. To ensure that Fellows gain the most from a one-year
research experience, they will develop their own research project from within an existing research program.
Table J8. UR-TL1 Population Health Research Postdoctoral Fellowship Structure
Track
Track 1: Electronic
Health Record as a
Resource for Research

Population
Enrolled
Populations

Track 2: National,
Regional, Local
Database Analytics

Whole
Communities

Track 3: Population
Health Behavior
Change

Population
Subgroups

Primary UR Infrastructures*
Institute for Data Science
Center for Biomedical Informatics
Department of Public Health Sciences
UR Population Health Interest Group
Institute for Data Science
Center for Biomedical Informatics
Department of Public Health Sciences
UR Population Health Interest Group

Center for Community Health
Global/Territorial Health Network
Department of Public Health Sciences
UR Population Health Interest Group
* May be shared across tracks as appropriate

Core Training (All Postdoctoral Fellows)*
• Fellows/mentor identify targeted project
• Fellows and primary mentor select mentoring
team to include >1 level of translational
continuum and >1 site
• Fellows and mentors create competency-based
Individual Development Plan to identify:
• Degree or certificate program
• Seminars and workshops
• Rotations at UR and partner sites: one at a
translational level different from trainee’s
project; two in trainee’s project area.
• Trainee presentations/publication(s)

1) Electronic Health Record (EHR) as a Resource for Research. This pathways will apply methods in
utilization of EHR for research involving enrolled populations (e.g.: clinical cohort) and will focus on
population health endpoints. For example, Fellows might leverage UR’s experience in extraction of
phenotype data from the EHR and pairing with biomarkers to identify risk factors for diseases (and
variations by diverse populations), which can inform implementation of health systems to target at-risk
populations. This pathway will emphasize tools for data extraction, coursework (either credit-bearing or

audited as available through Bioinformatics certificate or masters program), and formal training
opportunities available monthly on the use of i2b2 to extract data from the EHR, REDCap for electronic
data capture, and the integration between i2b2 and REDCap. These trainings are conducted in hands-on,
instructor led, interactive sessions or as one-on-one instructor led trainings.
2) National, Regional, and Local Database Analytics. This pathway will apply methods in database analytics
for research involving whole communities, in order to examine factors like impact of health policies on
population health outcomes, and disparities in population health. The UR-CTSI Informatics Core
3) maintains a Research Data Warehouse and provides access to many federal National Center for Health
Statistics-sponsored large surveillance systems and data, in addition to a range of local, unique data
systems (e.g. the Regional Perinatal Data System).
4) Population Health Behavior Change. This pathway will provide a dual focus on social, behavioral and
broader environmental determinants of health at the community level, as well as multi-level interventions
for health behavior change to impact population health outcomes (i.e. how understanding broader
determinants of health can be translated into population level interventions and outcomes assessment).
The focus will be on examining and modifying systems (e.g., behaviors of health systems, policymakers),
community supports (knowledge, attitudes, access at the community level), as well as individuals
(healthcare providers, community members) to maximize population impact and sustainability of
interventions. This pathway will differ from usual clinical trials training, in that the denominator for effect
analyses will be the entire target population of interest (e.g. the entire targeted geographic sector) rather
than just enrolled subjects motivated to change.
Didactic and hands-on learning experiences across all of the tracks will include dissemination and
implementation science methodologies, adaptive randomized designs, quasi-experimental designs, and
program evaluation, as well as standard epidemiological surveillance and randomized controlled trial
methodologies. Course content (credit-bearing and/or audit) includes individual courses (e.g., Social and
Behavioral Medicine, Program Evaluation), certificate programs (e.g., Public Health, Clinical Research
Methods, Biomedical Data Science), and masters programs (e.g., MS-CI, MS Biomedical Data Science, MPH if
transfer credits from prior training available to allow 1-year completion). Additionally, Fellows can participate in
coursework or training opportunities (online community-based participatory research modules) at other
institutions.
Additional Training Experiences
Research Rotations. In addition to their core mentored research project, Fellows can select up to three
rotations of 2-8 weeks each for exposure to multiple, complementary areas relevant to population health. One
rotation must be with a research team at a different translational level. Community rotation sites already
available through other UR training programs (e.g. the UR Preventive Medicine Residency), include the
Monroe County Health Department, American Cancer Society, Anthony Jordan Health Center (a federally
qualified health center); and the NYS Department of Health. Sites available within the UR include the Institute
for Data Science, the UR-CTSI Informatics Core, the Rochester Center for Health Informatics, the Center for
Community Health, the Center for Human Experimental Therapeutics, the Heart Research Follow-Up Program,
the URMC Department of Quality Assurance and Clinical Practice Evaluation, University Health Service, the
James P. Wilmot Cancer Institute, and various population health research teams within the Departments of
Public Health Sciences, Psychiatry and Environmental Medicine, and others. The mentoring team and fellow
may identify additional sites tailored to the needs of the fellow.
Career Development. Fellows and their mentors will identify career development opportunities as part of the
Individual Development Plan, accessing the range of professional development opportunities described in
Section J.2.3.4 this UR-TL1 proposal. Overall, Fellows will select relevant core and elective coursework
(indicating pursuit of a masters or certificate program), participate in ≥1 one grant review through their home
department’s internal review structure; participate in the UR Population Health Interest Group (PHIG); attend or
complete a combination of at least 10 internal seminars, workshops, and online modules; present their
research at a minimum of one local and one national scientific conference, and publish their research findings.
Both academic and non-academic career paths will be supported, with fellows interested in non-academic
careers linked to the UR-BEST program at the University of Rochester.
J.2.3.2 Priority Didactic Programs
UR-TL1-supported Trainees from all four constituent programs choose to complete specific Master’s or
Certificate program as part of their training. These programs offer enhanced, stackable credentials in

specific priority areas for the UR-TL1 (science supporting precision medicine, data science and big data,
and population health and analytics). Depending on Trainee needs, courses may be available to take
independently (not as part of a Master’s, PhD, or Certificate program), and potentially audited. For selected
Trainees, these courses may form a useful component of their IDP and include the range of courses offered
in the priority programs of this UR-TL1, shown in the Appendix.
Priority Master’s Programs. The Master’s of Public Health, MS Data Science, MS Clinical Investigation,
and the proposed MS Biomedical Data Science all directly address priority areas of this UR-TL1 Training
Program. Where feasible within their existing training programs, Trainees will be encouraged to consider
concurrently completing one of these specialized Master’s programs. The foundational MPH program and
MS Clinical Investigation are based in the Department of Public Health Sciences and provide general
training in public health in a research-oriented degree. The new MS Data Science is based in the
Department of Computer Science and provides in-depth training in biostatistics and computer science, with
a Biomedical Track for those interested. The proposed MS Biomedical Data Science will provide a more
concentrated focus in clinical, translational, and public health applications of data science and is an
extension of the Certificate of Advanced Study in Biomedical Data Science.
Priority Certificate Programs. Graduate Certificates of Advanced Study are a post-Baccalaureate course
of academic study (12-15 credits) designed for students and practitioners who seek to enhance their
professional development. Those available to Trainees include, Public Health, Biomedical Data Science,
Regulatory Science (pending State Approval), Analytic Epidemiology, Clinical Research Methods, Trial
based Research, and Health Services Research. The Certificates are designed to be flexible, focused, and
stackable, complementing other educational and experiential credentials. Up to 10 credits can be applied to
a subsequent Master’s degree if desired (see Certificate details in the Appendix).
J.2.3.3 Team Science Training
Course in Team Science. Trainees will enroll in Research in Team Science Seminar (PM403), a one credit
introduction to the concepts, practices, and challenges of Team Science and collaborative research
environments. Students will be exposed both to team science initiatives and the science of team science as
presented through practical examples from local research teams and researchers, focusing upon the practical
implications of a team science approach to biomedical research requiring large-scale data analysis.
Team Science experience. The UR-TL1 Training Program, including its thematic focus priorities (science
supporting precision medicine, data science and big data, population health and analytics) and its component
training opportunities (ART, MSTP, TBS-PhD, PHRP Fellowship) are inherently team science oriented and
multidisciplinary. More than 60% of all UR-TL1 faculty have appointments in more than one Department or
Center, demonstrating the primacy and value placed upon cross-disciplinary and team science work in
Rochester. Further, some of the core topics of research at the University (optics, immunology and infection,
data science, public and global health, neuroscience) are inherently multidisciplinary, team science-oriented
fields.
Data science practicum courses. Any Trainee can enroll in a 1-credit Data Science practicum (PM 400). The
purpose of the practicum is to provide an opportunity to participate in a biomedical research topic involving
data science via a lab, research group, or center at the UR or at one of its partners. The experience integrates
practical, field-based methods and will include participants in a team science environment. Students can
expect to apply their classroom learning during the practicum experience, which is organized and offered in
advance by interested researchers.
Cross-training. Team Science requires work with other disciplines, professionals, and with researchers using
different methods. Each component program involves co-training and cross-training across a range of
disciplines, including medical and non-medical students, nurses, public health professionals, basic scientists,
informaticists, and social scientists. Further, many of the offered skill-building and seminar opportunities
involve multiple disciplines and levels of participants, from undergraduate to senior faculty, again reinforcing
the value and required skills to enable, team science and cross-professional communication.
J.2.3.4 Mentor-Protégé Training
Use of the Individual Development Plan
In use since our first CTSA award in 2006, the UR-TL1 Individual Development Plan (IDP) is a simple
spreadsheet format that includes: short and long-term goals in the key domains for translational researchers,
the research skills and knowledge needed to reach those goals, and timeline and means of verification. The

IDP is an important tool that will be used to support all Trainees across the component programs. At the start
of each academic year, newly-appointed mentors and Trainees participate in an orientation meeting, which
includes discussion of the IDP as a tool to: 1) center the learning process on the protégé; 2) promote protégé
autonomy and motivation to learn; 3) encourage reflective practice for both the mentor and protégé; and 4)
enhance mentor-protégé communication. Each Trainee is tasked with creating an IDP with assistance from his
or her co-mentors after the orientation. A member of the Mentor Development Working Group (see Section
J.2.3.4) will then meet with each Trainee individually to discuss his or her IDP and offer any additional support
(seminars, workshops, programs, names of additional faculty with relevant expertise) needed in the fall of each
academic year. The Mentor Development Working Group follows up over the course of the year with each
mentor (separately) and also the mentor-protégé dyad (together). This process helps assure that the protégé’s
plans are updated as needed and the protégés remain on track in accomplishing their goals.
Mentor Training Opportunities The UR Mentor Curriculum, required for all new or early-stage program
faculty, and the Master Mentors course for experienced mentors, are described Section J.2.2.2.
J.2.3.5 Experiential Training Opportunities
In addition to many placement opportunities internally at the University of Rochester, several unique
opportunities provide students with expanded research placement options, in part through coordination
with other training awards to the institution and through collaboration with the RTRN.
RTRN (see Section J.1.4.4). Potential collaboration within any of the RTRN’s 18 institutions offers Trainees a
unique opportunity to engage with diverse researchers in predominantly minority-serving institutions.
Collaborations with RTRN investigators will help our Trainees better understand underserved communities’
health research needs (crossing the thematic spectrum of this application, from science supporting precision
medicine, data science, and population health), build network connections between Trainees and associated
Mentors, colleagues, and classmates with the RTRN institution(s), and also provide RTRN institutions a
substantive connection within the CTSA Consortium. Extended networking could lead to additional future
opportunities including research collaboration, minority supplements to existing research, and Trainee
recruitment and placement. Current partnerships exist on funded grants (e.g., the CDC’s Global and Territorial
Health Research Network) and through historical relationships (e.g. Dr. Lewis’ relationship with Xavier
University, and Dr. Dye’s relationships with the University of Hawaii and the University of Puerto Rico).
UR-BEST. The new UR Broadening Experiences in Scientific Training (UR-BEST; NIH 1DP7OD020315)
program seeks to address a major unmet need of biomedical research trainees, by preparing them for more
diverse careers. This program will be made available to all UR-TL1 Trainees (see letters from Dr. Dewhurst
and Dr. Baas):
• UR-BEST Training Pathways. UR-BEST Training Pathways provide access to aligned educational
programs and experiential learning opportunities, such as short-term internships and shadowing
experiences. To maximize flexibility, Trainees may select any course or experience from any pathway – as
best meets their own individual learning objectives and goals.
Table J9. UR-CTSI Seminar Series Topics
Semester
Topic
There are currently 3 UR-BEST pathways: (1) Industry,
Fall
2011
Medical Device Innovation
Manufacturing and Entrepreneurship, (2) Regulatory Affairs,
Spring
2012
Early Translational Trials
Compliance and Review, and (3) Science and Technology
Fall
2012
'-Omics
Policy.
• Experiential Learning Opportunities in Diverse Career
Pathways. The UR-BEST internship and externship programs
will be made available to UR-TL1 Trainees. These include
experiential learning opportunities of 1-3 months’ duration with
a wide range of external partners (including biotech companies,
foundations, government offices, investment companies, and
more) as well as hands-on learning experiences within units or
departments at the University that are not traditionally available
to students (e.g., the UR’s technology transfer office, the Stem
Cell cGMP Facility, the Center for Human Experimental
Therapeutics, Excell Partners, and others).

Spring 2013
Fall 2013
Spring 2014
Fall 2014
Spring 2015
Fall 2015

Diversity in Research and
Practice
Nutrition Research - From
Test Tube to Table
Patient-Centered
Research/Innovations in Care
Women’s Health
Population Health
Advancing Regulatory
Science and Translational
Science: Research, Training
and Partnerships

J.2.3.6 Skills Training
The UR has an extensive network of research skill-building opportunities, available to all research trainees
across the institution. Trainees will benefit from additional program specific training elements, targeted to
their needs, unique opportunities not otherwise available, and shared scientific experiences that include
mentoring opportunities, and academic-industry partnering. Goals of these additional training elements are
to: (1) enrich training, (2) create awareness of diverse research career options, and (3) build community
through shared learning experiences.
Seminar series: Several UR Departments and Centers offer regular, open seminar series of potential
interest to Trainees. These include the Department of Computer Science, Department of Biostatistics and
Computational Biology, as well as a Biomedical Informatics Seminar and the UR-CTSI seminar series. The
CTSI seminar series provides weekly seminars related to rotating topics (each semester is devoted to a new
topic, see Table J9) like “Population Health” and “Advancing Regulatory Science: Research, Training and
Partnerships." Trainees in the TBS component program are required to attend the UR-CTSI Seminar.
Center for Integrated Research Computing (CIRC): The CIRC hosts a number of annual and seasonal
events focused on high performance computing with the aim of increasing access and awareness of the
infrastructure. Many of these events are held in conjunction with the Health Sciences Center for
Computational Innovation (HSCCI), home to the URMC High Performance Computing infrastructure. Some
of the events are:
•

CIRC Symposia: Faculty, staff, and student researchers convene to learn about research projects
utilizing the CIRC/ HSCCI resources, meet potential collaborators, and learn about new technologies
and trends in research computing.

•

CIRC Poster Session: At this annual event, attendees discover the wide range of research at the UR
that is enabled by computation. This event provides an informal venue to share computational and data
analytics techniques and methodologies with colleagues from a wide variety of disciplines.

•

CIRC Summer School: Every July, CIRC hosts a six-week training session on various operating
systems, programming languages, computational programs and libraries, and data analytics tools for the
research community. Extra emphasis is placed on using the various languages, libraries, etc. specifically
on the 190 petaflop BlueHive Linux cluster and the 210 petaflop BlueGene/Q.

•

CIRC Winter Boot Camp: A multi-week winter program to help students, postdocs, research staff, and
faculty learn new programming languages and sharpen their computing and data analytics skills.

Institute for Data Science: IDS events include a Colloquium series (faculty and guests speakers); Industrial
Affiliates days, which will include talks and interviews by visiting scientists working in industry; Summer
schools on topics in data science; and Summer Undergraduate Research Experiences, which will include
opportunities for graduate students in the training program to mentor undergraduate projects. In addition, a
new interdisciplinary, cross-campus NSF National Research Training award in Computer Science and
Cognitive Science awarded to IDS Director Dr. Kautz include Immersive Professional Encounters that will be
open to students across the university.
Miner Library’s Bioinformatics Consultation and Education Service. This service offers an extensive set of
guided workshops and self-study modules addressing a range of bioinformatics skills, including the
Bioinformatics Basics Workshop, Data for pattern identification tools, Data for pathway identification tools,
the Integrated View of the Genome Workshop, and the Cancer at the Systems Level Workshop.
EHR Research Tools Training (i2b2, REDCap, Epic). The UR-CTSI and its partners in medical informatics
provide training in tools for accessing EHR information from the institution’s Epic installation.
•

i2b2 (Integrating Biology and the Bedside) is an open-source software system that allows users to
query clinical data to estimate the size of clinical cohorts available for specific studies, allows for the
creation of “data marts” to support the requirements of particular studies, and supports an efficient
mechanism to transfer clinical data directly to REDCap. The UR-CTSI offers training in basic and
advanced i2b2 use, in addition to consultation services to researchers accessing EHR via i2b2.

•

REDCap™ (Research Electronic Data Capture) is a secure, web-based application for building and
managing online surveys and databases. Using REDCap's streamlined process for rapidly developing
projects, researchers may create and design projects using both surveys and databases (or a mixture
of the two). UR-CTSI offers basic and advanced REDCap training.

•

Epic is the clinical EHR system used at UR. For non-clinician researchers, it may be useful to complete
Epic training to better understand its implementation and how to access data via i2b2 and REDCap™.
The course focuses on chart review, documentation and orders, and overview of all Epic functionality.

Resources Available Through The Center For Professional Development (CPD): The UR’s CPD seeks to
better prepare students for more diverse career options. The CPD’s programs are focused on:
•

Careers: Assists Trainees identify relevant job opportunities, internships, and outreach and educational
opportunities; collaborates with the Graduate Student Society to better identify trainee needs; educates
mentors about non-academic career options for their mentees; provides assistance with IDPs.

•

Grants: Provides assistance with indentifying active funding opportunities (emphasis on fellowships).

•

Writing: Provides both remedial and advanced assistance with diverse writing projects (fellowships and
grants, abstracts, papers, CVs and cover letters); resource for designing scientific posters; organizes
workshops to improve trainee writing skills.

•

Graduate Women in Science (GWIS): The GWIS program mentors women throughout their graduate
and post-doctoral careers through a monthly meeting and one-on-one interactions, with the goal of
improving the representation of women in science.

Meetings/Workshops: Active participation in scientific meetings and workshops is essential for
predoctoral training. To this end, trainees are expected to present their work at least once a year at local,
national, or when fiscally possible, international meetings. All Trainees are encouraged to present their
work at the annual meeting of the Association for Clinical and Translational Science, which organizes an
extensive program for pre-doctoral trainees.
Survival Skills and Enrichment Presentations: A yearlong series of Survival Skills and Enrichment Seminars is
provided through the office of Graduate Education and Postdoctoral Affairs. These cover topics ranging from
developing scientific communication skills, writing grants and fellowships, and professionalism, to financial
planning and buying a house.
Training in Cutting-Edge Scientific Methods: The URMC Shared Resource Laboratories provides all students,
faculty, and staff the opportunity to train on its cutting-edge scientific instrumentation, which includes: confocal
and conventional microscopy; electron microscopy (both scanning and transmission); flow cytometry (including
analytical, sorting, imaging and mass cytometry); multiphoton imaging (including intravital microscopy);
pathway screening (including high-throughput cell screening with chemical and siRNA libraries); proteomics
(including mass spectrometric analysis of proteins, peptides and small molecules); and genomics (including
high-throughput DNA and RNA sequencing, pathway analysis and bioinformatics).
Teaching Experience and Instruction in Teaching: Trainees interested in teaching may take the Graduate
Experience in Science Education course, which provides an overview of some of the major theories, principles
and concepts of science education, and also provides instructional and lesson-planning skills.
J.2.4 UR-TL1 Training Program Evaluation Plan
The UR-TL1 Program evaluation includes: 1) Program Development and Implementation; 2) Trainee
Experience and 3) Career Development (trainees, mentors). The evaluation will be overseen by the UR-CTSI
Evaluation Working Group (EWG; described in the Evaluation and Continuous Improvement function of the
Administrative Core). Dr. Ann Dozier, chair of the EWG and UR-CTSI Evaluation Lead, will coordinate
evaluation of the UR-TL1 Program and will serve on its Internal Advisory Committee. The EWG will coordinate
its activities with Dr. Lewis (chair of the MDWG). The EWG will oversee data collection of process and
outcome measures that reflect program implementation, trainee/mentor feedback (via periodic online surveys),
assessment of competencies,50 exit interviews and document review (e.g. IDPs, applications, progress
reports). Program graduates will be surveyed annually utilizing 15-year-old mechanism of contact, and in
addition to items noted in the table, will include data elements described in the recent AAMC report.51
Monitoring and evaluation reports, aggregated across foundational programs will be provided to the UR-TL1
Steering Committee semi-annually.
Program Development and Implementation. We will assess track feedback about planned and actual
training activities (e.g. courses, skill training; team science experiences), utilization (through IDP/progress
reports), satisfaction (activity/experience specific survey; course evaluation) and the overall experience (exit
interview with EWG member). Particular attention will be paid to individual and aggregate data related to

Trainee’s 1) actual activities compared to the goals of the training area; 2) participation in team science
training; and 3) utilization of external experiences (availability of options, barriers/ facilitators, fit of experience
to competency/ training program goals; use of RTRN institutions). The new PHRP Fellowship will also be
evaluated using individual and aggregate data (applicants, experiences/course selected, Fellow productivity).
Table J10. UR-TL1 Evaluation Plan

Mentor

Trainees

UR-TL1 Program

Short Term Outcomes
Diverse applicant pool and program
trainees (URG, gender, discipline)

Intermediate Outcomes
Trainees completing program represent
proposed diversity (URG, gender,
discipline); Trainees mentors represent
diverse disciplines

Long Term Outcomes
Extent of trainee graduates participating
in research teams in areas of precision
medicine, data science/ big data,
population health represent proposed
diversity (URG, gender, discipline)
Measure: Track applicant and trainee profile data, mentor profile, constituent program participation/completion (exit interview)
and longitudinal research related participation/involvement (annual trainee status update)
Specific Aim 1. Develop/refine training
Interest/participation/satisfaction with
Refine and institutionalize training areas;
areas: precision medicine, data science,
training areas and utilization of specific
package for transportability to other
population health; Opportunities aligned
internal and external opportunities
programs/peer institutions
with specific research competencies
Measure: Establishment of training areas, applicant interest, breadth of applications across training areas; trainee feedback
including evaluation of individual experiences and courses (survey) and summary at training completion (exit interview),
publications/products related to training area (during and post training) (semi-annual progress reports; annual trainee status
update)
Specific Aim 2. Pilot (and using feedback Formalize the content, length and time of Creation of team-science experiences
modify) new approaches to team science selected experiences to optimize teamand activities that are transportable to
by use of engaged followership
science training
peer institutions
experiences (internal/external)
Measure: Track availability and utilization of experiences; for each experience, obtain trainee and ‘host’ feedback (satisfaction,
progress on team science related competencies, alignment with training goals, ease of integration into the trainee’s activities, and
the overall value, barriers, and satisfaction of the host’s experience. Assessment of cumulative exposure to teams across each
trainee (experience surveys; progress reports); Publications/products related to “engaged followership”:
Specific Aim 3. Establish Population
Trainee activities/work completed aligns
PH post-doc is a transportable program
Health post-doc
with PH post-doc goals
for peer institutions/other programs
Measure: Program established, applicant interest; longitudinal research involvement
Implement and monitor Individualized
Increase in trainee competency in
Trainee: Ongoing participation in or
Career Pathway Competencies within
selected research and team science
involvement with research (e.g. teams,
the trainee’s Individualized Development
competencies
publications)
Trainee: Population health is part of
Plan
Scholarly productivity as appropriate to
ongoing research work/involvement
Refine team science competencies
training program (i.e. paper,
including team participation, scholarly
presentation)
productivity, funding
Measure: IDP development/modification/completion; progress on competencies (novice toward expert) asses through trainee
self-report and mentor assessment (using online individualized tool); Exit interview ; longitudinal research related involvement
(team participation faculty appointment, publications)
Enrollment in/completion of training in
Increase in awareness/positive
Trainee: Participation or involvement in
specified training area
attitudes/intention to engage in research
research related to precision medicine,
in selected training area
data science, population health or other
training area
MSTP Trainee: Established program of
research in precision medicine, data
science, population health or other area
Measure: Trainee profile; annual survey of attitude intentions; Exit interview; longitudinal tracking (annual trainee status update)
Pool of trained mentors available across
Positive trainee experience with mentor;
Increase in number of UR (master)
training areas
Disciplinary diversity of mentor teams
Mentors
Measure: Mentor pool profile for each training area; completion of mentor training; annual mentor self-assessment of
competence; trainee feedback of mentoring experience (through Mentor Development Working Group and Exit Interview)

Trainee Experience. In addition to IDP development, the mentor and Trainee will identify the competencies to
focus on during their training (including the CTSA’s Clinical Translational Research and special interest
competencies). Identified competencies will be converted into Individualized Career Pathway Competencies
(ICPC), which will be built into an online ICPC Assessment Tool. This innovative approach is modeled after
evaluation procedures being used for the Milestone Project by the Accreditation Council of Graduate Medical
Education to evaluate Graduate Medical Trainee performance (Accreditation Council for Graduate Medical
Education (ACGME). Completing the ICPC Assessment Tool, trainees and mentors indicate level of

proficiency for each competency-included, assigning a value between Level 1 (novice – incoming trainee) to
Level 5 (expert – aspirational goals). This innovation provides an assessment at baseline and ongoing every 4
months (for trainees in year-long programs) and every 6 months (for trainees multi-year programs). Changes in
Trainees views about team science and their selected training area represent another important outcome to
assess during the program (via trainee survey) and through their longer term research related work (e.g.
research team involvement/participation; scholarly productivity in training area) (via annual status updates).
Career Development. Annual updates will provide for longitudinal assessment of UR-TL1 graduates. Using
historical comparisons we will demonstrate the extent to which former Trainees are pursuing our three training
(or other) areas differ from prior trainees in terms of type of research, involvement with research teams,
scholarly productivity and research related productivity measures (publications, grants).
Evaluation of the Competency Assessment Process. The integration of competencies in the IDP process
via development of the IDP and ongoing assessment of progress based on these identified competencies is an
innovative approach to improve individual trainee and overall UR-TL1 Program performance in supporting
career development needs. Using a quasi-experimental design including historical comparisons (previous
Trainees) we will determine whether the incorporation of competency assessment resulted in different career
outcomes. The process evaluation will assess of the utility of this approach. The ICPC-based assessment,
trainees and mentors will answer questions about the utility of the competency process to their assessment of
progress. Data will be aggregated across Trainees and mentors and the EWG will provide the UR-TL1
Steering Committee with feedback and recommendations for modifications. The outcome evaluation will
compare career outcomes such as publications and type of research involvement (see Table J10) between
pre-2016 trainees and current trainees (2016 and going forward).
J.2.5 Trainee Candidates
Recruitment activities for the UR-TL1 Program will be conducted in partnership with the UR Office of Faculty
Development and Diversity and the National Center for Deaf Health Research through UR’s CDC Prevention
Research Center to ensure continued engagement of a diverse sample of trainees to our UR-TL1 Program.
Further, we will leverage our partnerships with other CTSA hubs, the RTRN minority-serving institutions, and
our CDC Global and Territorial Health Research Network partners to recruit potential trainees with specialized
research interests (in science informing precision medicine, data science/ big data, and population health) and
to recruit a diverse trainee base.
J.2.5.1. Predoctoral Programs
We will conduct pro-active outreach efforts to recruit trainees to this program. First, we will advertise the URTL1 Training Program widely – on UR websites (including that of the Office for Graduate Education &
Postdoctoral Affairs – OGEPA), through emails to current trainees, by discussion at student interview
weekends, by inclusion in on-boarding events for new trainees, and through presentations to targeted trainee
groups. Second, we will work closely with “grassroots” trainee organizations (i.e., the URMC Graduate Student
Society and Postdoctoral Association). Third, the UR-TL1 Program leadership will attend department and
center faculty meetings and retreats throughout the URMC, to build support. Fourth, the program will be
presented to all trainees participating in UR “pipeline” programs (including the summer undergraduate research
program, the R25 BRIDGES program with RIT/NTID, and the PREP program for post-baccalaureate trainees).
To fill the 4 ART (year-out), 2 MSTP (MD/PhD), and 3 PhD-TBS slots, we will solicit four+ applicants/ slot.
J.2.5.2. Postdoctoral Program
The UR-TL1 fellowship program will recruit 1 trainee/year. Candidates will include those not typically trained in
population health research (e.g., MDs post residency; doctoral level nurses; basic science PhDs), as well as
those trained in public health sciences, social and behavioral medicine, or related fields who want to expand
their focus to population health. Both targeted and national recruitment strategies will be used. Targeted
recruitment will occur through electronic and posted announcements to: 1) UR departments and schools
representing the full translational continuum, to include all departments listed in the mentor table for the full
UR-TL1 Program; 2) UR internal programs (TBS doctoral program, MSTP graduates; 3) other CTSA hubs; 4)
the UNYTE Translational Research Network, consisting of 18 upstate New York universities, colleges, and
health systems currently collaborating on translational science projects; and 5) passive recruitment through
position posting on the UR-CTSI website. National recruitment will be conducted through professional society
listservs and electronic job boards, postings at regional and national meetings, and emails from core mentoring
faculty across the translational spectrum to universities and residency programs nationally.

J.3 RECRUITMENT AND RETENTION PLAN TO INCREASE DIVERSITY
The University of Rochester, and this UR-TL1 team, has enacted an innovative set of partnerships to recruit a
diverse trainee base, reflected in Table J11. UR-CTSI and the UR-TL1 has prioritized recruitment and training
of a diverse workforce in this renewal, reflected in new strategic approaches. Overall, the ethnic background of
UR-TL1 trainees to date reflects the same ethnic distribution of trainees enrolled in graduate programs
throughout the USA52. Additionally, UR-TL1’s female gender distribution reflects a larger proportion than
nationally (48.3% v. 43.0%, respectively)52. In this context, UR President Joel Seligman has strengthened
diversity initiatives across the University, initiated an annual Diversity Conference, and provided funds to
support recruitment of a more diverse faculty and student body. Diversity recruitment efforts follow.
J.3.1 On-campus Pipeline Programs for Persons from Groups Underrepresented
in Biomedical Research
The UR-TL1 Training Program will be directly marketed to trainees in all of the
following pipeline programs

Table J11.Ethnic
Background of UR-TL1
Trainees To Date
#
Ethnicity
%
Asian
13
14.9
Black
8
9.2
Hispanic
3
3.4
Native
Hawaiian/
1
1.1
Pacific
Islander
White
62
71.3
Total
87 100.0



Undergraduate summer research program. The UR SMD funds a major
summer undergraduate biomedical research program from which 20-25% are from
minority populations.



UR undergraduates. Many undergraduates in public health, data science, and the
biological sciences are involved with research activity, with 15-20% of these
students from minority groups.



Masters students who are Deaf and Hard of Hearing: NIH Bridges program.
UR has partnered with the Rochester Institute of Technology/National Technical Institute for the Deaf
(RIT/NTID) to form the “Rochester Bridges to the Doctorate for D/HH Students” program. This R25 award
is the nation’s first educational program specifically tailored to the preparation of Deaf and Hard of Hearing
(D/HOH) master’s degree students for Ph.D. programs in the biomedical sciences.



Post-baccalaureate minority trainees: NIH PREP program. The UR’s NIH-funded Post-Baccalaureate
Research and Education Program (PREP) was competitively renewed recently for a 4th cycle. PREP
prepares students from underrepresented groups for matriculation into Ph.D. programs in biomedical
research. About half of all past PREP graduates (n=80) have entered the Ph.D. programs at the UR.

J.3.2 Outreach Approaches to Persons from Groups Underrepresented in Biomedical Research
Information on the UR-TL1 Program program will be included in all marketing and outreach efforts listed below


Partnership with RTRN. URMC has an existing partnership with RTRN, which represents many
institutions that predominantly serve minority populations. We will work with RTRN where feasible to both
recruit trainees and to place trainees within research opportunities.



Annual visits to targeted minority-serving institutions: UR faculty regularly visit minority-serving
institutions, and UR has also developed ties with RIT/NTID and other minority-serving programs in Western
New York. A significant number of our current Ph.D. trainees came to UR because of these efforts.



Attendance and outreach at national diversity conferences: UR faculty members (including Vice
Provost Lewis, Dr. O’Banion, and Dean Lord) and trainees attend major national diversity conferences Annual Biomedical Research Careers for Minority Scientists and Society for Advancement of Chicanos and
Native Americans in Science meetings (for instance), to conduct outreach and recruitment.



Participation in national diversity initiatives/networks. The UR is part of the National GEM Consortium,
which provides graduate fellowships for underrepresented minorities, and allows us to learn about and
recruit minority students. UR also participates in the Graduate Visitation Program, in which minority
students visit the campus and meet representatives of UR programs.



Targeted mailing list: Dean Lord’s office has developed a targeted mailing list that includes: NSF BIO
REU Site Directors, MARC program directors, and department chairs at minority-serving institutions.



Trainees with disabilities. Our partnership with Deaf and Hard of Hearing populations will provide a
unique opportunity for recruitment. With the CDC-funded National Center for Deaf Health Research
located at UR (the only center of this kind in the US), this represents a unique opportunity.

J.3.3 Support and Retention Efforts to Persons from Groups Underrepresented in Biomedical Research
UR and the UR-CTSI emphasize retention of students in their programs, particularly students from
underrepresented backgrounds. Once matriculated, every effort is made to retain students in the
program. This is accomplished by close, personal attention to the progress of students, in particular through
trainee monitoring by the program leads (ART, MSTP, PhD-TBS, PHPF) and by the TL1 Trainee Evaluation
Committee. The TL1 will provide both personalized and group retention strategies for its trainees through:
• Referring to existing and developing new “Bridging” courses for those entering highly interdisciplinary
fields, such as data science (e.g. summer Boot Camp courses offered by the UR-CTSI, CIRC, and IDS in
programming and informatics)
• Program directors meet regularly with new students in the program to asses needs, match students with
rotation mentors with compatible learning/teaching styles, liaise with tutors, facilitate access to other
University services
• Referral to and inclusion of Graduate Students of Color, which is a UR student affinity group open to all
graduate students. GSOC seeks to grow the diversity of academic pipeline and holds various networking
and professional development events to that end.
• Student National Medical Association: UR’s chapter of this 135 yr. old organization is dedicated to
increasing diversity in the physician population through community service, mentoring and mutual support
• UR’s Bridges to the Doctorate is one of the only programs in the country that serves Deaf and Hard of
Hearing students. For students with disabilities that may affect learning, or with other health needs, full
access is provided to the University Health Service and students can receive up to 10 mental health
counseling visits free of charge. The Senior Associate Dean of Graduate Education works with each
student to ensure that needed help is available. The UR is committed to providing equal educational and
employment opportunities for individuals with disabilities, in accordance with state and federal laws and
regulations, including the Americans with Disabilities Act (ADA) of 1991 and Section 504 of the
Rehabilitation Act of 1973. To ensure equality of access for students with disabilities, UR provides
reasonable accommodations, including modifications to courses, programs, services, activities or facilities,
and auxiliary aids (including assigned ASL interpreters for deaf trainees).
•

Director of Diversity and Inclusion: To assure and organize a coordinated and targeted approach to
development of a diverse scientific workforce, we have appointed Dr. John Cullen as the Director of
Diversity and Inclusion to serve as the champion for research diversity and inclusion efforts. Dr. Cullen is
responsible for: 1) coordinating communication around diversity and inclusion efforts and supporting
recruitment and retention of diverse students, faculty, and staff; 2) overseeing development of educational
curricula related to scientific issues of diversity; 3) overseeing development of web-based resources
focused on diversity in research, local and national training programs, and funding opportunities; 4) working
with the UR Office for Faculty Development and Diversity on the university’s annual research diversity
conference with a focus on UR-CTSI resources, research, and outreach to students and trainees from
diverse backgrounds; and 5) expanding UR-CTSI processes for tracking program graduates to improve
engagement with and tracking of graduates of UR pipeline programs for underrepresented students.

•

Partnership with RTRN. The UR-CTSI’s partnership with RTRN and specifically with RCMI institutions
(e.g. Xavier University, U Puerto Rico, U Hawaii) provides opportunity for trainees to engage in meaningful
disparities-related applications of their work, and to collaborate with students and faculty from
predominantly minority-serving institutions.

Summary
In summary, in this application the UR-CTSI builds upon its prior experience with TL1 training and its
component programs, leveraging the University’s rich and creative resources toward developing, inspiring, and
sustaining a vibrant, diverse, and innovative pipeline of biomedical researchers, trained specifically to address
the interdisciplinary and rapidly-emerging scientific areas driving biomedical research in the future. The clinical
research landscape at Rochester is unique, productive, and has yielded groundbreaking discoveries. With
decades of innovative research training and with deep involvement in the CTSA movement since its inception,
our TL1 trainees are expected to contribute directly, and through networked participation, with the spectrum of
clinical research, throughout the wide range of partner institutions in the CTSA Consortium and beyond.

J.4 TRAINING IN THE RESPONSIBLE CONDUCT OF RESEARCH (RCR) FOR PRE- AND
POSTDOCTORAL TRAINEES
All students and basic and clinical research trainees at the University of Rochester, including those
supported by the CTSA Training (UR-TL1) award, receive multi-faceted training in the responsible conduct
in research and are expected to exhibit integrity in the practice of scientific investigation. The University of
Rochester maintains a University Commitment to Ethical Research and is proud to be fully accredited by
the Association for the Accreditation of Human Research Protection (AAHRP). In keeping with these
standards and in recognition of the broader concepts of responsible conduct and scientific integrity, our
scholars are educated through formal and informal instruction and application of established ethical
principles and professional norms in the performance of activities in conducting clinical and translational
research. These are outlined below.
Required Course: Ethics and Professional Integrity in Research (lecture and small group exercises)
All research scholars and trainees at the University of Rochester are required to complete and pass the
course, Ethics and Professional Integrity in Research (IND501/503). This includes our pre-doctoral and
postdoctoral training grant recipients, master-level students, and K-award recipients (typical class size is 200250 individuals). The two courses integrate both basic and clinical research trainees and scholars and are
offered annually in the fall semester. The course is co-directed by Robert Dirksen, PhD, (basic science
component) and Carl D’Angio, MD (integration of basic and clinical research) in support of ongoing clinical and
translational research efforts. The one-credit course provides greater than 16 hours of face-to-face contact
time in both lecture and small-group discussion formats over a 2-month time period. Attendance is mandatory
and carefully monitored for lecture and small group sessions by an individual sign-in sheet, together with
participant photo-identification. Those participants who arrive >10 minutes late to a lecture are required to write a
1-2 page report on the lecture topic.
The eight, one-hour group lectures cover the following core content: 1) Introduction to Research Ethics (e.g.:
conflict of interest), 2) policies governing human subject research and animal subjects in research, 3)
responsible authorship and publication, 4) data sharing and ownership, 5) plagiarism/scientific misconduct, 6)
team-science/mentor-protégé approaches, 7) contemporary issues (e.g., stem cell research), and 8) Mentorstudent relationship. These group lectures are provided by institutional leaders and successful researchers
(Robert Dirksen, PhD, Chair, Department of Pharmacology and Physiology, Carl D’Angio MD, Professor,
Department of Pediatrics, Stephen Dewhurst, PhD, Vice Dean for Research and Associate Vice President for
Health Sciences Research, Edith Lord, PhD, Senior Associate Dean for Graduate Education, Mark Taubman,
MD, PhD, Dean, School of Medicine and Dentistry, James Palis, MD, PhD, Professor of Pediatrics, Ed Puzas,
PhD, Professor of Orthopaedics, and Jeffrey Wyatt, DVM, Professor and Director of Laboratory Animal
Medicine).
Immediately following the 60-minute lecture, the class divides into small groups of 8-10 students with a faculty
facilitator who engages the students in open discussions of case studies that are designed to emphasize reallife examples of the topics discussed in the preceding lecture. The 60-minute small group sessions are led by
20-25 mid-to-senior level faculty who are recruited and managed by the UR-CTSI Mentor Development
Working Group. Our course faculty have extensive experience in the integrity and ethical conduct of basic,
clinical and translational research to provide a breadth of discussion and experience. This participation also
serves as ongoing responsible conduct instruction for the small group facilitators. Additionally, we actively
recruit past fellowship trainees and career development award recipients to act as small group facilitators to
emphasize the lifelong learning and self-awareness needed for continuous and enlightened responsible
conduct.
Continuing Education in the Responsible Conduct of Research at URMC
Continuing education in Responsible Conduct of Research at URMC is achieved through a combination of
special invited lectures, online courses, skill-building workshops, monthly seminar series, and recruitment to
participate as a small group facilitator for the IND501/506 Ethics and Professional Integrity in Research
courses. A website highlighting these RCR continuing education activities is maintained by the Office of
graduate Education and Postdoctoral Affairs: http://www.urmc.rochester.edu/education/graduate/professionaldevelopment/research-ethics/continuing-ed.cfm.
All graduate students, postdoctoral appointees, clinical fellow and research faculty at the University of
Rochester Medical Center involved in research are required to participate in continued RCR training. Several
RCR continuing education activities are provided to accomplish this requirement. First, all trainees are required

to attend the annual Bioethics Lecture held at the medical center each spring. This lecture series, held every
year since 2011, highlights a different topic in research ethics and professional integrity each year. Invited
speakers include leaders and experts on bioethics topics both within the medical and throughout the country.
An open social reception following the lecture is provided to allow trainees to meet and interact with the
speaker following the lecture. The lecture is also streamed to the internet so that trainees unable to attend can
view the lecture in real-time. When approved by the speaker, the recorded lecture is made available on our
website for trainees that miss the lecture. The Fifth Annual Bioethics Lecture was given by Dr. Margie Shaw on
May 11, 2015, which involved a discussion of ethical issues around decisions leading to the early release of
promising investigational drugs in clinical trials. As a second mechanism for continued RCR training,
individuals that have completed the Ethics and Professional Integrity in Research course (or comparable
training) are encouraged to participate as a facilitator in the course as part of their ongoing professional
development and training in the responsible conduct in research. Finally, online ethics courses (e.g. CITI
Program Human Subjects Protection and Responsible Conduct of Research courses), skill-building workshops,
and the Rochester Clinical and Translational and Medical Humanities and Bioethics seminar series are also
offered to trainees to further their ongoing RCR training.
Required Training for Trainees performing research involving human subjects
All trainees performing human subjects research are required to complete an online self-study program. The
University has selected an on-line program called the Collaborative Institutional Training Initiative (CITI
Program). A collaborative group of universities (including the University of Rochester) and organizations
created the CITI Program to provide a comprehensive selection of educational on-line modules that satisfy
institutional instructional mandates in the Protection of Human Research Subjects or on the ethical principles of
research outlined in the Belmont Report and other research related issues. Initial instruction takes about 6-7
hours. Refresher courses are required every 3 years and take approximately 1.5 to 2 hours to complete.
Trainees need to achieve a score of at least 85% to successfully establish and renew their certification.
Required Training for Trainees performing research involving animals
Similar to requirements for human subjects research, all trainees working with live vertebrate animals undergo
training as part of the institutional animal welfare training program administered by the institutional IACUC,
known as the University Committee on Animal Resources (UCAR). This program stipulates training in animal
care and handling that is tailored to specific experimental requirements and vertebrate species. Required
instructional components for all trainees include animal resource orientation (1.5hr classroom instruction),
rodent colony management training, microisolator technology training, rodent euthanasia instruction, and
facility tours. UCAR adopted the CITI online program for basic, species-specific, and surgery training, including
topics like aseptic surgery, reducing pain and distress in laboratory mice and rats, and species-specific training
for cats, dogs, gerbils, guinea pigs, hamster, mice, non-human primates, rabbits, rats, and swine. Additional
training materials (instruction and examination) for research involving ferrets, chickens, and non-human
primates are available directly from the UCAR Office.
Sponsored-Seminars, Workshops, and Coursework
Instruction on responsible conduct of research is also available in Sponsored-Seminars, Workshops, and
coursework. These are all open to trainees, scholars, mentors and other faculty at the University. Examples
are included below:
1. Monthly Seminar Series: Achieving High Quality Clinical and Translational Research. A monthly seminar
entitled, "Achieving High Quality Clinical and Translational Research” is integrated within the University-wide
CTSI Seminar Series, which is held September through June on the second Tuesday of each month. The
integration of these lectures emphasizes the high priority placed on providing continuous and ongoing ethical
instruction to the University community of clinical and translational researchers. The objectives of the
embedded seminar are to educate clinical and translational researchers, clinical research coordinators, and
support staff in the methods of conducting studies in compliance with Good Clinical Practices (GCP) standards
and ways to protect the rights and welfare of human subjects involved in research. Given the growing
importance of individual and institutional conflicts of interest (COI), we will initiate at least 2 lectures per year
that cover relevant topics in COI, including national trends, Physician Payment Sunshine Act and local
implications, effects of COI bias on research results, and updates on local policies and requirements.
2. Workshops include the monthly series entitled Academic Development Workshops, which address various
career development topics (e.g.: team-science, interdisciplinary research, diversity, cultural sensitivity, and
promotion), including those related to responsible conduct of research.

3. Classroom and Online Coursework The individual courses PM 419: Recruitment and Retention of Research
Subjects, PM 494: Community-Based Participatory Research, and the online courses in Research Project
Administration and Clinical Research Study Finances Training are available to all scholars (and required for
some training groups) and have components specifically addressing diversity, interdisciplinary research, and
compliance with ethical standards and regulations. Many courses are based on University documents and
policies regarding the ethical conduct of research. For example, the Clinical Research Study Finances Training
course was developed from the content of the University of Rochester Clinical Research Standard Operating
Procedures Regarding Financial Oversight and Billing Compliance
Individualized Mentoring
The UR-CTSI places a high value on individualized mentoring and role modeling standards of behavior for its
trainees and scholars. To assist in this process, the Mentor Development Working Group provides support and
instruction (via the Mentor-Protégé Curriculum) to faculty in mentor roles and manages a pool of potential
mentors based on” 1) prior track record, 2) attention to diversity, and 3) funding experience. Members of the
Mentor Development Core are all highly regarded and respected mentors in their own right, many of whom
have received prior University Mentoring awards.
Continuing Participation of Faculty and Trainees in Responsible Conduct of Research
Responsible conduct of research and scientific integrity begins and ends with institutional leaders and our
faculty. Therefore, we expect active and continuous participation not only in being positive role models, but
also in active contributions to the instruction in a variety of ways. Faculty participate as either: 1) members of
the Mentor Development Working Group, 2) lecturers or facilitators of small groups in the Ethics and
Professional Integrity course, or 3) lecturers/leaders or participants in Skill-Building Workshops, Symposium, or
individual courses. Additionally, trainees are expected to emulate the practices of their mentors and instructors.
After scholars have taken the required coursework and Human Subject Protection and/or UCAR Certification,
ongoing and lifelong instruction is planned by signing the compact letters when advising students or career
development plan, Human Subject Protection re-certification every 3 years, and educational participation as
team leaders or lecturers in on-going programs.
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