Principal Investigator/Program Director (Last, First, Middle):    Guzick, David S.


G2i. RESEARCH EDUCATION, TRAINING, AND CAREER DEVELOPMENT

G2i1.
Specific Aims

The overall goal of this key function is to develop and integrate a program of research education, 

training, and career development that has the breadth and flexibility to meet the needs of new investigators who are committed to careers in clinical and translational science and who require additional knowledge and skills to contribute to multidisciplinary teams of investigators.  The Research Education and Training Program of the University of Rochester Clinical and Translational Science Institute (UR-CTSI) will build on existing graduate training programs in Clinical Research and Basic Biomedical Sciences, but add considerably to the URMC Program by initiation of Master’s and Doctoral training programs specifically focused on the key functions of Translational Research.  These new educational modules will be integrated with existing clinical research training modules, related doctoral programs, skill-building workshops, and seminars to provide the flexibility to meet the needs of investigators across the spectrum of disciplines needed for successful translational research.  Flexibility will be enhanced by organizing predoctoral, post-doctoral, and career development programs to meet the needs of trainees at a range of career stages.

To achieve this goal, the UR-CTSI Research Education, Training, and Career Development Program 

has the following specific aims:

1.
To organize URMC research and training programs in clinical and translational research within the UR-CTSI to promote interaction and integration between existing programs and key function groups, and to provide shared administrative support.

2.
To create new curricula leading to a Master’s Degree in Clinical Investigation, a Master’s Degree in Translational Research, or a PhD Degree in Translational Biomedical Sciences.

3.
To expand a mentor development program to enhance the quality and quantity of mentors in translational and clinical research who can meet trainees’ needs for research mentorship in short term, graduate (Master’s or PhD), or career development programs.   

4.
To develop a predoctoral (T32) training program using the new curricula, skill-building workshops, seminars, and mentored research experiences leading to an advanced research track for medical students (MD-MS degree), a graduate program leading to a PhD in Translational Biomedical Science, or an MD-PhD Program with the PhD in Translational Biomedical Science.

5.
To initiate a Clinical/Translational Research Career Development (K12) Program tailored to fellows and junior faculty members’ needs through didactic curricula leading to Master’s or PhD degrees, skill-building workshops, and mentored experiences in clinical/translational research.

6.
To evaluate the performance of the overall Research and Training Program and its Predoctoral (T32) and Career Development (K12) components through development and application of objective criteria measuring success in creating clinical and translational investigators.  

At the end of the period of support, the UR-CTSI will have established a broader and 

deeper offering of training programs with novel programs to fill our deficiency in translational research training, will have recruited talented and committed trainees into all programs, and will begin to measure the fruits of this training through objective criteria of academic performance and research productivity.  

G2i2.
Background and Significance


As the UR-CTSI seeks to break down the road-blocks to research translation (Figure G2i1), the Education and Training Key Function will take on a central role in mobilizing and organizing institutional faculty and resources.  In many institutions, education and training is a logistical issue, in which personnel are trained to carry out the research.  The UR-CTSI will be organized so that the trainee will be the catalyst to form multidisciplinary research teams focused on the trainee’s area of interest (Figure G2i.1).  In this way, education and training becomes a key strategy to integrate heretofore separate research groups into the multidisciplinary research teams needed to address complex translational research issues.
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To carry out this key strategy, the Education and Training Key Function will espouse six premises which form the rationale for development of UR-CTSI education and training programs.

Premise #1:  Multidisciplinary research skills are increasingly needed to address clinical/translational research problems.  Figure G2i.1 illustrates the breadth of skills needed to carry out bench to human and human to bedside translational research, including basic (preclinical) sciences, experimental therapeutics, population sciences, and health services research.

Premise #2:  Clinical/translational research careers increasingly focus on one part of the spectrum of clinical/translational research.  Experience with over 120 trainees in the Rochester Clinical Research Curriculum (K30) Program has shown us the predilection for careers in a more increasingly defined subset of clinical/translational research, such as patient-oriented translational research, patient-oriented experimental therapeutics, population-based research, health services/outcomes research, and ethics/law/policy research.  These line up well with the NIH definition of the components of clinical research.

Premise #3:  New didactic courses are needed for trainees to learn the theory and methods of translational research.  In general, curricula are frequently segregated into basic science and clinical research, with few courses emphasizing translation between the two.  The key functions of the UR-CTSI identify topics for didactic courses relevant to translational and/or clinical research.

Premise #4:  Successful conduct of clinical/translational research requires a wide variety of practical skills.  These often entail training in the use of the wide-range of clinical and translational research resources often needed to address complex issues.  One approach to assure acquisition of this range of skills is to also organize this around the CTSA key functions, so that trainees can identify, access, and effectively use these newly organized resources in the UR-CTSI.

Premise #5:  Multidisciplinary clinical/translational research training will require a team of co-mentors in addition to a primary mentor, to provide the trainees with the breadth of research skills needed in modern translational research.  At the same time, the UR-CTSI brings together faculty from a wide range of disciplines focused on the trainee’s research topic, and promotes productive interaction in which the trainee is the “glue” to the research team and the driver of their research agenda.  This strategy has worked well in the Rochester K30 Program as a means to form effective multidisciplinary research teams.

Premise #6:  The development of high quality research mentors is crucial in the sustaining and expanding of translational research at URMC.  The interaction between the well-prepared trainee and the experienced, skillful research mentor will remain a cornerstone of all research training.  The quality of mentorship varies widely, and new faculty receive little guidance about their mentorial roles and responsibilities.  Their readiness for training of multidisciplinary translational researchers is often limited.  A translational research mentor development program is a key, long-term investment to assure quality translational research training at URMC.

G2i3.
Training Environment at the University of Rochester Medical Center.
G2I3a.  Institutional Overview.  The University of Rochester, Strong Memorial Hospital, and its affiliated hospitals have a long tradition of excellence in the training of both clinicians and clinical researchers.  The School of Medicine ranks 8th among U.S. medical schools in the percentage of graduates between 1982 and 1991 who are current members of medical school faculties (AAMC, 1996).  This institution has a wide range of excellent pre- and postdoctoral programs in the basic biomedical sciences, including PhD programs in the School of Medicine in Anatomy, Biochemistry, Biophysics, Epidemiology, Genetics, Health Services Research, Microbiology and Immunology, Neuroscience, Pathology, Pharmacology, Physiology, and Toxicology.  A full complement of residencies and postdoctoral clinical fellowship programs provide postdoctoral training opportunities in clinical medicine and clinical research.  


G2i3b.  MD Curriculum.

1)
Overview.  In 1998, the MD curriculum at the University of Rochester School of Medicine underwent 

a comprehensive reform, in response to accreditation bodies’ concerns about its lecture-based didactic curriculum.  The new curriculum was given a translation-oriented the name, “The Double Helix Curriculum”, in that it integrates basic science and clinical medicine throughout a four-year course of instruction.  The curriculum begins with four weeks of Mastering Medical Information which entails instruction in epidemiology, biostatistics, bioinformatics and evidence-based medicine in contrast to most curricula which begin with a basic science such as anatomy.  The second lecture of Medical School is a description of hypothesis-driven research.  The summer between Year I and Year II is unscheduled and provides opportunities for short-term research electives.  Years III and IV have flexibility in clinical rotations, allowing research electives to be taken.        

2)  Summer Research Fellowships.  Most medical students participate in a scholarly project between 

Year I and Year II.  The Office of Medical Student Enrichment offers support for these summer research preceptorships, and a Committee for Student Research reviews proposals submitted by students for these funds.  A Student Research Handbook includes instruction on preparing a hypothesis-directed research proposal.  In 2005, 55 students were supported for short-term research projects, mostly between Years I and II.  

3)  Year-Out Program.  University of Rochester medical students (100 students per class) frequently 

take a year out to participate in a wide array of elective experiences.  Students receiving institutional support to take a year out to perform research, either full-time in a research laboratory or as part of a Master’s degree program were: 19 for 2002-3, 19 for 2003-4, 16 for 2004-5, and 20 for 2005-6.  The MPH Program (Clinical Investigator Track) is elected by 2-3 students per year.

G2i3c.  MD-PhD Program; Medical Scientist Training Program. (MSTP)
1)  Background.  The University of Rochester has trained MD-PhD students for almost 50 years.  From 

the late 1950’s, MD-PhD trainees were funded either by the School or the Clinical Investigator Training Program.  Substantial institutional resources have been expended to augment the support available from the NIH and to ensure the continued success of the MD-PhD training programs.  Over ninety students have graduated from our training program since the initial MSTP award some 30 years ago.  The majority of former trainees have selected academic careers and many have assumed positions of leadership within their institutions.  The career trajectories of students reveal that of 38 students graduating with the MD-PhD between 1987 and 1999, 34 remain in academia with 12 independently funded through R01 or K award mechanisms at the Instructor or higher academic level and 13 still in fellowship training.  Thus, the MSTP program at Rochester fulfills the principal goal of training physician-scientists and academic leaders.  It is supported by a MSTP grant from NIH.

2)  MD-PhD Curriculum.  The MD-PhD curriculum provides students with a longitudinal integration of 

basic and clinical sciences, punctuated by a period of rigorous graduate research training.  Figure G2i.2 provides an outline for the major curricular components of the program.  For most students, it is anticipated that this program can be readily completed in eight years, and that a proportion of students will complete the program in seven years.  Opportunities for conducting research rotations in the first years of the program, a shortened second medical school year, targeted clinical activities during graduate training, and significant flexibility in returning to medical school at the conclusion of graduate training all contribute to timely completion.  Of special relevance to the Predoctoral Clinical Research Training Program are several opportunities for student interaction.  First, throughout Years I and II, a special seminar on “Scientific Reasoning in Medicine” is held twice a month.  This MSTP-specific seminar has three goals:  1) to provide an opportunity for students to meet with a range of outside research faculty; 2) to learn about a research topic that links basic science to a medical problem; and 3) to engage students in critical literature evaluation in a journal club format.  Second, there are monthly MSTP dinners which provides informal faculty presentations.  Third, students attend regional and national MD-PhD student conferences.  Finally, the MD-PhD students have an annual retreat in which they present their work.  The MSTP Program has admitted 8 students per year since 2002.  Dean Guzick expanded the program at that time, through use of Institutional funds.  Therefore, of the current 41 students, only 11 are supported by the MSTP grant, with the remainder funded by the School of Medicine or by research grants of mentors.
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3)
Clinical Research Training in the MD-PhD Program.  A recent development in the Rochester MSTP 

Program has been the admission of students interested in disciplines traditionally recognized as clinical research rather than basic science.  Traditionally, MSTP students receive their PhD training in basic science laboratories, though many thesis projects involve human tissues or patient-oriented research.  Since 2002, five students have been accepted to the MSTP Program with interests in PhD training in Biostatistics, Epidemiology, and Health Services Research.  These students form an important precedent for developing an MD-PhD Program in Translational Biomedical Science.

G2i3d.
Rochester Clinical Research Curriculum (K30) Program.

1)
Overview of Didactic Curriculum.   The Rochester Clinical Research Curriculum (RCRC) Program 

has been supported by a K30 Award since its inception in 1998, with successful renewal through 2010.  It forms a foundation for further development of clinical/translational research training.  The goal of the RCRC is to develop a model two-year curriculum for the training of clinical investigators.  Most RCRC trainees are senior fellows or junior faculty (See Tables G5C.3, 4, 5).  The components of the RCRC include didactic coursework on clinical research, an enhanced series of RCRC Skill-building Workshops, and a well-established weekly Clinical Research Seminar Series.   This core curriculum, in turn, is based on a series of educational objectives and competencies which are considered essential for the preparation of the competent clinical/translational researcher.  The original RCRC curriculum, based on 19 educational objectives, including 6 knowledge, 8 skill, and 5 attitudinal objectives, has been revised for the CTSA (See Table G2i.3).  Since this curriculum is competency-based, it provides flexibility for clinical research trainees from a variety of backgrounds to receive credit for prior courses or experiences, so that time and effort might instead be spent acquiring new knowledge and skills.  Each educational objective/competency has a measurable outcome, facilitating evaluation of the trainee’s progress.  Trainees completing educational objectives and degree requirements receive a Master’s Degree in Public Health in the Clinical Investigator Track.  Figure G2i.3 shows the trainee’s program on a month-by-month basis and illustrates a two-year curriculum with required coursework, mentored research experience, elective coursework, and skill-building workshops.  

Figure G2i.3:  Rochester Clinical Research Curriculum/Master of Public Health (Clinical Investigation) Program
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2)  Skill-Building Workshops.  The didactic coursework forms the core of RCRC instruction on the theory and methods of clinical research, yet this didactic component is considered necessary, but not sufficient to assure productivity in the trainee.  There remain a number of competencies required for success which cannot be assured in the mentor-mentee relationship, nor do they lend themselves to a theoretical or methods-oriented course.  To modify this, a two-year sequence of skill-building workshops is provided (Table G2i.1).  

Table G2i.1:  Skill-building Workshops Offered as Part of the Rochester Clinical Research Curriculum
	Workshop
	Duration
	Competencies Addressed

	Introduction to Clinical Research
	4 weeks, Yr I
	Overview of the RCRC Program

	Introduction to Medical Informatics
	4 weeks in Yr I

4 weeks in Yr II 
	Basic research informatics skills

Advanced skills in bioinformatics 

	Ethics in Research
	8 weeks in Yr I
	Ethical conduct of research

	Recruitment and Retention of Research Subjects
	14 weeks in Yr. I
	Recruitment and retention of research subjects 

Responsible conduct of research 

	Scientific Communication
	14 weeks in Yr I 
	Scientific presentation and writing

	Technology Transfer/

Working with Industry
	14 weeks in Yr II
	Intellectual property 

Opportunities in private sector

	Grant Writing
	14 weeks in Year II
	Grant application and review

	Research Program Administration
	  8 weeks in Year II
	Regulatory aspects of research




3)  Clinical Research Seminar Series.  This series of research seminars serves the entire URMC and has several purposes.  First, it brings together mentors and trainees from diverse fields and disciplines to serve as the “glue” for the RCRC.  Second, there should be mechanisms by which new technologies, especially those in the basic sciences, are introduced to clinical researchers.  Third, it is essential that there be a forum for outstanding clinical researchers to be brought to the University of Rochester to not only share the newest advances in clinical research theory and methods, but also to serve as additional role models for trainees.  Fourth, RCRC Scholars should have an opportunity to present their work to their peers, to identify ideas and methods which would enhance their work, and to simulate cross-disciplinary approaches.  With these purposes in mind, the Clinical Research Seminar has been successfully held Tuesdays from 12:15 to 1:30 PM for approximately 36 weeks per year, and will easily evolve into a Clinical/Translational Research Seminar.        




4)  RCRC Performance.  The Program has recruited 124 RCRC trainees who meet the selection criteria in its first seven years of operation (See Tables G5C.3-10).  Of these, 52 have successfully completed the Program and seven dropped out (one for medical reasons and one died).  The remaining trainees continue in various stages of the program, with many having completed their coursework and requiring only the completion of their research project to graduate.  Most RCRC trainees are graduates of U.S. professional schools with additional training in U.S. residency and postdoctoral fellowship programs (Table G5C.10).  The trainees have been essentially evenly divided by gender (51% female).  Minority representation has been acceptable (but not superior), with 4% of RCRC Scholars of Hispanic ethnicity and 11% African Americans, for a total of 15% from underrepresented minorities.  RCRC graduates generally remain in academic positions even if they leave Rochester.  Only 5 of the 124 Scholars (including withdrawals) are not affiliated with major academic medical centers (Table G5C.10).  All graduates participated in a research project to complete requirements for their MPH-CI Track.

The research applications from RCRC graduates have met with considerable success (Table G5C.8).  A total of 75 federal and 161 non-federal grant applications have been submitted with the RCRC Scholar as PI, resulting in 33 federal and 116 non-federal grants being funded.  These data are somewhat misleading since several of the unsuccessful applications were resubmitted successfully.  Not counting the pending applications, this amounts to 44% of federal and 72% of non-federal grants being funded.  These funded federal grants include 12 K23, 1 K24, 2K07, 1K01 and 1 R25 grants.  Funded grants amount to $22,183,830 in total costs for all years of which $11 million is from NIH (Table G5C.7).  A total of 45 RCRC scholars currently hold grants as Principal Investigators (G5C.8).  Research productivity as measured by publications has been excellent.  RCRC trainees list 349 first-authored publications and 224 co-authored papers since their training began (Table G5C.6).  These data support the effectiveness of the RCRC in developing clinical research skills in the trainees and providing them with mentored opportunities to be productive.  Their career trajectories, though early in the process, appear excellent based on acquisition of career development awards and other research grant funding.  Our conclusion is that the RCRC has attained its productivity objectives in terms of the quality and quantity of clinical investigators initially proposed as program goals.  These evaluation methods are further described in Section E.

G2i3e.
Other Training Programs at the University of Rochester.  A final measure of the training ongoing at the URMC is the number of institutional training grants funded by the Public Health Service at the University.  Table G2i.4 lists 32 T32 training grants, 3 R25 faculty development programs, and 3 other PHS training grants currently at URMC.  These training grants support 111 predoctoral and 95 postdoctoral trainees (all years).  The breadth of training programs includes the School of Nursing, the Eastman School of Dentistry (2) and the College of Arts, Science and Engineering (3).  Institutional training grants have frequently been sources of clinical research trainees for the RCRC, but also the RCRC has been instrumental in development of 13 of the T32, K12, and R25 Programs.  In addition, the URMC currently sponsors 43 individual K awards (K01, K08, K23 and K24 Awards)(Table G2i.5).  The Clinical Research Program has been involved with these awards in two ways.  First, 10 K awardees enrolled in the RCRC for the first two years of their award.  Second, RCRC trainees have written successful applications in the Grant Writing Workshop for 16 of the 43 K Awards.  This emphasizes not only the richness of training activities at URMC, but also the substantial interactions between them that involve clinical research.

G2i4.
Institutional Commitment:  Statement by David S. Guzick, MD, PhD, Dean
G2I4a.
Commitment to the Research Education and Training Program.  As the Principal Investigator of the CTSA application, I have a clear commitment to education and training as a critical component of the Rochester CTSI.  We have placed education and training as a key strategy to integrate the entire application.  Trainees will not only serve as the next generation of clinical and translational researchers, but, over the short-term, serve to coalesce the multidisciplinary research teams needed for translational research.  During my tenure as Dean, I have been fully supportive of the Rochester Clinical Research Curriculum (K30) Program, and, as Director of a K12 Program in Women’s Health, referred trainees to it.  I have supported efforts of the Academic Research Track, and have provided tuition waivers to students taking a year-out in research.  I have used school funds to expand the MD-PhD Program to eight positions per year.  I consider the Research Education and Training Component of the CTSI to be a logical next step in a progression of research training programs here at the School of Medicine.

G2i4b.
Specific Commitment to the Predoctoral Training Program (T32).  The Predoctoral Training Program is an essential addition to our training of translational researchers, especially MD and MD-PhD trainees who can be identified early in their Medical School careers.  I am pleased to support this program by endorsing the commitments of administrators and mentors to the successful development and maintenance of this program.  I will assure that trainees have adequate laboratory space and other support for their programs.  I will continue to support the Academic Research Track (ART) program which will serve as a pipeline for students interested in the MD-MS program.  I will oversee recruitment of ART students with a special interest in increasing the number of students from under-represented minority groups.  More specifically, I will support with stipends and tuition-waivers an additional four medical students who wish to complete the MD-MS program either in Translational Research or in Clinical Investigation.  Moreover, in addition to the one new PhD student added per year in Years II-V of the Translational Biomedical Research Programs, I will support an additional two students per year for up to four years, to create a critical mass to this program.  Finally, in addition to the one additional MD/PhD student supported in Years II-V, I will support an additional two MD-PhD students with stipends and tuition, again to bolster the critical mass of the PhD Program in Translational Biomedical Research.

G2i4c.
Specific Commitment to the Research Career Development Program (K12).  The transition from fellow/junior faculty to independent investigator is well recognized as the most perilous step in career development.  As a previous Principal Investigator of a K12 Program, I am fully aware of the benefits of this career development program.  My commitment includes support for administrative faculty and mentors’ efforts to supervise these CTSI Scholars.  I will be especially interested in a strong recruitment effort, especially of scholars from underrepresented minorities.  Moreover, I will assure that 75% effort (or at least 50% effort from certain specialties) of CTSI scholars be spent on research and career development activities.  I will work with the chairs of their respective departments to assure their time is protected and that their remuneration is consistent with others of like rank in their departments.  Laboratory and office space needs will be accommodated to support their career development.

In summary, I am in a unique position as Dean and Principal Investigator of the UR-CTSA to have first-

hand knowledge and appreciation of the Research Education and Training Key Function.  I have proposed both philosophical and tangible measures of support, and intend to react positively to needs of the Education and Training Program as they arise.










David S. Guzick, MD, PhD










Dean, School of Medicine and Dentistry

G2i5.
Overview of Research Education, Training, and Career Development Programs
G2i5a.  Organization.  The Research Education and Training Key Function is organized to integrate 

opportunities and resources across several training programs (existing K30, T32, K12)(Figure G2i.4).  The governance will be centralized in a Directorate consisting of the Director, Co-Directors, and administrative staff (see below).  This Directorate will be supported by five cores:  Administration, Curriculum, Mentor Development, Recruitment and Admissions, and Evaluation.  The centralization of these support functions will enhance efficiency while assuring adequate availability of personnel and resources to carry out the essential functions.  CTSA Education and Training Programs will integrate with other educational programs at URMC, especially other graduate programs in the Schools of Medicine and Nursing as well as the Eastman Dental Center.  Similarly, programs for medical students will be collaborated with, including the Academic Research Track and the Medical Scientist Training (MD-PhD) Program.

Essentially three programs are proposed, including modification of our successful Rochester 

Clinical Research Curriculum Program (K30) as well as initiation of two new programs, a Predoctoral (T32) Program in Clinical/Translational Research and a Mentored Career Development (K12) Program for fellows and junior faculty.  Each of these programs will have access to a number of training modules, including short-term clinical/translational research preceptorships, didactic programs leading to the PhD degree or to Master’s degrees, Skill-building Workshops, and an ongoing, institution-wide CTSI Seminar Series.  This sharing of training modules offers optimal flexibility, so that, for example, a CTSI Scholar could elect short-term research rotations, a Master’s Program, or a Doctoral program, depending on his/her needs.  Finally, new doctoral and master’s programs are added to existing programs.  A new PhD in Translational Biomedical Science is proposed, to provide opportunities for advanced learning in patient-oriented translational research or experimental therapeutics.  Similarly, two new Master’s degrees are proposed, a Masters of Science in Translational Research (MSTR) and a Masters of Science in Clinical Investigation (MSCI).  These new programs and degrees represent major additions to training programs at URMC.  

G2i5b. Governance.
The Research Education and Training Directorate will report to the CTSI Director and Executive Committee through representation on the CTSI Administrative Committee by its Key Functions Director.  This will assure integration of education and training with other key functions.  The Directorate will consist of a Director (Thomas A. Pearson, MD, MPH, PhD), two Co-Directors (Paul LaCelle, MD, PhD and Robert Holloway, MD, MPH), and Directors of the degree programs.  The Directorate will meet monthly, and receive reports from Cores and Program Directors.  Program governance functions will be carried out by the training support cores, in terms of resources and finances (Administrative Core), curricular content (Curriculum Core), faculty effort and preparation (Mentor Development Core), trainee recruitment, review, and admission (Recruitment and Admission Core), and program evaluation (Evaluation Core).  These training support cores will be convened regularly, as needed.  For example, the Administrative Core will convene weekly, but the Recruitment and Admissions Core will convene during receipt and review of applications. 

1)  Administrative Core.
This group provides organizational support for this key function, including 

the Directorate, other Cores, and the UR-CTSI’s three education and training programs.  It shall be led by Thomas Fogg, MA, CTSI Administrator, and supported by a halftime administrative assistant.  This core will schedule meetings for the Directorate and Cores, develop a training and education website for internal communications and external recruitments, administer budgets for K30, K12 and T32 components, prepare annual progress reports, etc.



2)  Curriculum Committee.
This group will review and approve all didactic coursework, including K30, K12, and T32 curricula, as well as short courses, etc., prior to direct submission to the Graduate Studies Board.  All courses will have learning objectives, syllabi, and means for trainee evaluation.  All courses will be evaluated annually and will also be reviewed every three years for course content and objectives.  This core will also recommend replacements of instructors if any should need to be replaced.  This will be chaired by Paul LaCelle, MD, PhD.  Other members of the Core will include Director of the Masters in Clinical Investigation and Masters in Translational Research Programs and the Director of the PhD Program in Translational Biomedical Science.

3)  Mentor Development Core.  This core will be responsible for the Mentor Development Program (see

 Section G2i.7).  It will be chaired by Thomas A. Pearson, MD, MPH, PhD, Senior Associate Dean for Clinical Research, and include Peter Szylagyi, MD, MPH, Professor of Pediatrics; Donna Giles, PhD, Associate Professor of Psychiatry; Vivian Lewis, MD, Professor of Obstetrics and Gynecology; and Stephen Dewhurst, PhD, Professor of Microbiology.  Those faculty have long and successful careers in mentoring trainees.  



4)  Recruitment and Admissions Core.  This core will handle all tasks related to advertising the programs, processing applications, reviewing the applications, communicating with the successful and unsuccessful applicants, and maintaining records of completion of requirements for degrees. (See Sections G2i.3, 10 for Recruitment of Trainees). 



5).  Evaluation Core.
This core will carry out the Evaluation Plan required for this core, (See Section G2i.9).

G2i5c.
Key Function Leadership.
1)
Director.  Thomas A. Pearson, MD, MPH, PhD is the Albert D. Kaiser Professor and Chair of the 

Department of Community and Preventive Medicine and Professor of Medicine at the University of Rochester School of Medicine.  Dr. Pearson has been active both as a classroom teacher and as a research mentor since 1983.  He is the recipient of a Preventive Cardiology Academic Award from NHLBI from 1983-1998 and a Nutrition Academic Award from NHLBI from 1998-2003.  At the University of Rochester, he is Course Director for “Practical Skills in Grant Writing,” one of the RCRC Skill-building Workshops.  He is also Course Director for


the first course in the MD curriculum, “Mastering Medical Information”.  Dr. Pearson also has a long experience
 with clinical research training in addition to his direction of the K30 Program.  He is the Principal Investigator for an Institutional National Research Service Award (T32) entitled:  “Research Training in Preventive Cardiology,” which has been renewed through 2010 and an R25 programs supported by NCI.  Since 1983, he has served as mentor for 49 clinical research trainees, a large number of whom have gone on to have distinguished clinical research careers.

Dr. Pearson is uniquely positioned to provide leadership to the Research Education and Training Program.  First, he is officially a Basic Science Chair (interfacing regularly with chairs of PhD-granting disciplines), and is also a Clinical Chair (interfacing with clinical disciplines).  Second, he is Chair of the department which offers the MPH-degree and the proposed MS-CI degree.  In that capacity, he is ultimately responsible for the didactic training programs currently most closely tied to clinical research at the University of Rochester.  As Senior Associate Dean for Clinical Research, he directs the Office for Clinical Research which organizes and coordinates clinical research on an institutional basis.  Finally, as Principal Investigator of the K30 award, he [image: image5.wmf] Integrated CTR Program

 

Figure G2i.4:  Organizational Chart for the Research Education and Training Key Function
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Figure 3.  MD/PhD Curriculum
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Table G2i.2.  Participation in Training Modules by Clinical/Translational Research Training Program

2)
Co-Director for the T32 Program:  Paul LaCelle, MD, PhD will direct the T32 Predoctoral Program. Dr. LaCelle is the Senior Associate Dean for Graduate Education in the School of Medicine and Dentistry, and chairs the Committee on Graduate Studies.  As such, he has authority for all predoctoral training 

(Master’s and Doctorate).  Dr. LaCelle is also Professor of Pharmacology and Physiology, with a distinguished record of graduate student supervision and basic science research.  



3)
Co-Director for the K12 Program:  Robert Holloway, MD, MPH will direct the K12 Career Development Program.  Dr. Holloway is Associate Professor and Associate Chair for Academic Affairs in the Department of Neurology, with a joint appointment in Community and Preventive Medicine.  He is also Associate Director of the Clinical Trials Coordination Center.  He is currently supported by a K24 award from NINDS and is a co-investigator on the K30 award.  Dr. Holloway has a distinguished track record of mentoring fellows in experimental therapeutics and in research on clinical trials, cost-effectiveness, and research ethics in the field of Parkinson’s disease. 

G2i6.
Training Modules

G2i6a.
Overview.  This section will describe seven training modules which will be combined to support the Predoctoral (T32), Clinical/Translational Research Curriculum (K30) and Clinical/Translational Career Development (K12) programs (Table: G2i.2).  Each will be described separately here and then combined to describe the Programs in Section G2i8.

G2i6b.
MS in Clinical Investigation Didactic Coursework.  All degree programs will be organized 

according to educational objectives and acquired competencies (Table G2i.3).  The MSCI degree is designed to be a two-year program, though the second year largely consists of mentored research.  The MSCI will replace the MPH in the Clinical Investigation Track of the K30 Programs, though the MPH in the Generalist Track will continue.  This is necessary to provide a new required course (e.g. Health Informatics) and elective courses which could not be accommodated within the restrictions required by its accrediting body (e.g. Council on Education in Public Health).  “BST525:  Introduction to Health Informatics” will be a full-semester course taught by Dongwen Wang, PhD from Biostatistics and Computational Biology.  It will replace two RCRC Workshops in informatics.  This degree will require 32 credits (Table G2i.4).  The remainder of the MSCI degree will consist of Skill-Building Workshops (including “Instruction in the Responsible Conduct of Research”), research experiences mentored by a clinical researcher leading to a scholarly work worthy of publication in a peer-reviewed journal, and seminars in clinical/translational research.
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Table G2i.4: Didactic Coursework for Masters Degrees (* = New Courses)   

G2i6c.   MS in Translational Research:  Didactic Coursework.  This degree will be entirely new, supported by the CTSA.  It will also target specific educational objectives and acquired competencies (Table G2i.3).  The emphasis will be on the mastery of basic principles of human pathophysiology, the technologies that measure these either as a predictor or as an outcome in translational research, and the development of therapeutics to correct the pathophysiology (Table: G2i.4).  Unlike the MSCI degree, the MSTR will have four new courses developed for it.  The “Pathways to Disease” course will be organized by Paul LaCelle, MD, PhD and will serve as a review of human disease processes, to be taught over eight weeks in the summer before the first year.  BST 525:  “Introduction to Health Informatics” will also be required.  A new course, “Translational Research Methods,” will be directed by Steven Welle, PhD and the Laboratory Support Center Director.  It will introduce the trainees to the development and use of major translational technologies.  The fourth course, “Experimental Therapeutics” will be co-directed by Robert Holloway, MD, MPH and Karl Kieburtz, MD, MPH.  It will describe the scientific basis for drug discovery and development.  The MSTR will also allow two electives for the trainee to specialize in a disease or methodologic area of interest.  

The remainder of the MSTR degree will consist of Skill-building Workshops (including “Instruction in 

Responsible Conduct of Research”), research experience mentored by a translational researcher leading to a scholarly work worthy of publication in a peer-reviewed journal, and weekly seminars in clinical translational research and in their area of translational science.

Table G2i.3:  Objectives/Acquired Competencies for Education and Training in Clinical/Translational Research
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clinical and translational research.

Inclusion of two or more disciplines as mentors or members of the MPH-

CI Thesis Committee.

Completion of Clinical Research Skills Workshop on relations with 

industry and Technology Transfer/Working with Industry.

Degree Program

Measurable Outcomes

Completion of Bioinformatics course or equivalent.

Analysis of trainees' data using computers with SAS or equivalent 

software under supervision.

Complete a Clinical Research Skills workshop on Research Project 

Management and receive a Research Project Administration 

Compliance Number.

Use the Clinical Research Resource Inventory to identify and access 

collaborative resources available for clinical research.

Understand the opportunities and obstacles to performing research within the 

private sector.

Completion of Introduction to Biostatistics or equivalent course.

Completion of Principles of Epidemiology or equivalent course.

Completion of Clinical Evaluative Sciences or equivalent course.

Completion of Medical Decision and Cost-Effectiveness Analysis or 

equivalent.

Completion of Clinical Trials or equivalent course.

Completion of Social and Behavioral Medicine or equivalent course.

Completion of Pathophysiology course or equivalent.

Completion of Translational Technologies course or equivalent.

Completion of course in Experimental Therapeutics or equivalent.

Appreciate ethical issues involved with research in human subjects.

Understand the regulations and rationale for inclusion of women, minorities, 

and children research.

Comprehend the types of clinical research which offer career opportunities.

Appreciate the opportunities and challenges of multidisciplinary research 

involving two or more basic, clinical, or population sciences.

Acquire skills in writing and critiquing research manuscripts.

Develop abilities in writing and critiquing of research grant proposals.

Manage the fiscal, personnel, facilities and regulatory assets of a funded 

clinical research program.

Identify institutional resources needed to carry out high- quality research.

Use multiple types and sources of  medical informatics to facilitate research.

Use database management and statistical software to organize and analyze 

data.

Gain skills in communicating results of research in abstract and presentation 

forms.

Skill

Attitudes

Learn the principles and theories which serve as the basis of biostatistics and 

quantitative data analysis.

Understand the ways to measure the distribution of traits and diseases in 

populations, the determinants of those distributions, and study designs for this 

purpose.

Appreciate study designs, settings, and databases available to evaluate 

clinical interventions.

Comprehend the concepts underlying the quantitative analysis of medical 

decisions.

Understand the design and conduct of human experiments.

Identify social and behavioral factors which impact on human health and the 

use of health services.

Understand basic pathophysiologic mechanisms leading to human disease.

Know the theory and application of major new methodologies to measure 

biological perameters important in human health.

Appreciate the development and evaluation of therapies for treatment of 

disease.

Knowledge



Educational Objectives/Acquired Competencies

Be able to design and analyze studies relevant to patient-oriented clinical 

research

Completion of an Advanced Epidemology course or equivalent.



G2i6d.
PhD Program in Translational Biomedical Research: Didactic Coursework.  The PhD Program 

will, philosophically, seek to create the translational investigator with a broad theoretical and methodologic underpinning.  This should enable the trainee to apply basic scientific observations to patient-oriented problems and to have the breadth of methodological skills to design, conduct, analyze, and interpret studies at the bench/bedside interface.  The didactic coursework required for this breadth is essentially that required for both the MS-CI and MS-TR degrees (Tables G2i.3 and G2i.4).  This yields a didactic curriculum requiring two years of coursework, but limited to 52 credits.  The saving of 12 credit hours allows the trainee additional credits for laboratory rotations or initiation of the PhD thesis project before the end of the second year.  G2i7.  Mentored Research Component

G2i7a.
Overview.
A research experience under the supervision of an experienced mentor will be a cornerstone of 

each Training Program (T32, K30, K12).  However, the selection, direction, and intensity of the research experiences will differ between Programs and will be described only with each Program (See Section G).  This section will describe a Mentor Development Program at URMC, the criteria for selection of 30 mentors representing multidisciplinary research clusters, and their evaluation.

G2i7b.  A Program for Mentor Development at URMC.

In the Fall of 2004, Vivian Lewis, MD, Professor of OB/GYN, developed a web-based, 

anonymous survey of URMC faculty below the rank of Professor to describe the level of mentoring the faculty perceived as having.  A total of 307 faculty (143 women, 164 men) completed the survey.  Less than half of the faculty had an annual meeting with their mentor about scholarly productivity or grant applications.  Only 43% of men and 53% of women identified a mentor, suggesting a need for a program to develop URMC mentors.

As part of the UR-CTSI, a Mentoring Committee will develop and implement a Mentor 

Development Program.  The Committee will be chaired by Thomas A. Pearson, MD, MPH, PhD, and includes Donna Giles, PhD; Peter Szilagyi, MD, MPH; Vivian Lewis, MD; and Stephen Dewhurst, PhD, who not only are recognized as superb mentors in their own rights, but represent departments (Psychiatry, Pediatrics, OB-GYN, and Microbiology, respectively) with well-developed Mentoring Programs already in place.  The overall objective of this Mentor Development Program is to improve and standardize the mentoring available

to CTSI Scholars.

Table G2i.5:  Thirty Multidisciplinary Research Clusters at the University of Rochester

Proposed here is a two-part Mentor Development Program.  The first part entails a didactic portion 

available online on our Intranet describing the components and development of a successful mentor-mentee relationship, including the roles and responsibilities of the mentor and the roles and responsibilities of the mentee.  The second part will be a Research Career Development Plan (RCDP) as a joint effort of the mentor and mentee.  This would be similar to “mentoring contracts” or other agreements used in some institutions.  The Research Career Development Plan will include: the CTR Scholar’s career development goals and objectives; the CTR Scholar’s curriculum vitae; a critical self-appraisal by the Scholar of his/her training needs; description of how the mentor or a mentorial committee meets the mentee’s needs and their role in meeting those needs; a two or more year plan of activities in clinical care, teaching, didactic coursework, other training, and skill development; overall research plan; and advice regarding growth within their institution and profession.  It is hoped that by developing the RCDP, the mentor will also identify areas in which he or she might improve their own mentoring skills.  The RCDP will be required of all incoming CT Scholars and their mentors.  The Key Function Directorate and Mentoring Committee will request and review the RCDP at the initiation of the mentorship.  At the end of Year I and Year II, progress being made by each mentor-mentee relationship will be monitored; poorly performing mentors may be recommended for replacement by the Mentoring Committee. 

G217c.  Organization of Multidisciplinary Research Teams, Mentors, and Preceptors. 
In preparation for this award, each Department Chair and Center Director whose unit conducted

clinical research was visited by Program Leadership to describe the Program.  The clinical and translational research activities of their units were reviewed, including involvement of fellows or faculty in the K30 Program, and the acquisition of K,R, T or other training/career development awards by departmental faculty.  The Chairs and Center Directors were then invited to nominate clusters of researchers from within or outside of their departments who work on a multidisciplinary area of research.  This generated more than 65 potential research clusters which were then reviewed by the Key Function Director and reduced to 30 to emphasize translational research.  



A “Multidisciplinary Research Cluster” is defined as an area of research at URMC in which there are at least two mentors (see definition below), preferably from different disciplines or departments.  The multidisciplinary research cluster is envisioned as a research team which would provide the CTSI Scholar with excellent mentoring, access to ongoing research during short-term research experiences, and collegial and material support for their clinical research project.  A mentor is required to be an established investigator from either clinical, translational or basic research disciplines who has: 1) federally-funded research support and an active program of investigation, and 2) a track record of supervision and mentoring of students, fellows, or junior faculty.  A number of promising, more junior faculty in these research clusters did not have both of these criteria.  These junior faculty are included as members of the research clusters and are designated as preceptors.  These preceptors are considered to be our mentors of the future, and will be encouraged to participate in the Mentor Development Program and to serve on the CTR Scholars Mentorial Committee as a preceptor.



Table G2i.5 provides a brief overview of the 30 mentors representing each of 30 research clusters identified as research teams with at least two mentors and resources which would facilitate the career development of a CTR Scholar (See Tables G5D1-3 for descriptions of each mentor and their research). In turn, the CTSI Scholar may activate the cluster by bringing these multidisciplinary individuals together to focus on the Scholar’s specific project.  This large and talented group of investigators underscores the adequacy of the URMC faculty to support the CTSI with multidisciplinary translational research teams performing cutting-edge research.  The Directorate and Admissions and Recruitment Core will serve to link interested CTSI Scholars with these clusters.  It is expected that their organization and description on the CTSI  website will facilitate linkage of Scholars and mentors/clusters.

G2i7d.
Evaluation of Mentors.



A member of the Mentor Development Committee will be assigned to each trainee of a CTSI T32, K30, or K12 Program and will meet with them at least two times a year. One of these meetings will include the mentor.  The trainee will complete a form which reviews performance toward their Research Career Development Plan, and includes the trainee’s evaluation of their mentor.  These reports will be brought to the Mentorial Committee and, if any deficiencies are identified, the Key Function Director or other Mentor Development Committee members will meet with the mentor.  If deficiencies persist, the Scholar may need to identify another mentor.

G2i7e.  Skill-Building Workshops. (See also Table G2i.4 and Section G2i.4).
A two-year long sequence of skill-building workshops and seminars is provided.  The workshops are 

generally scheduled each week at times convenient for those with laboratory or clinical responsibilities (e.g. 4-6 PM).   They provide instruction in several of the CTSA Key Functions. 

a.
 “Introduction to Clinical Research.”  Instructor:  T. Pearson, MD, MPH, PhD.  (July, Year I)   This 

series constitutes three two-hour seminars which introduce the CTSI Scholar to clinical and translational research in the CTSI.

b.
“Ethics in Research” (IND 501).  Course Director:  S. Trafton, JD.  This eight-week workshop is 

required of all postdoctoral research trainees at the University of Rochester.  This course covers a broad range of topics and issues related to professional standards of conduct, including: human subjects in research, animal subjects in research, conflict of interest, academic honesty and misconduct in scholarship, data management, responsible authorship and intellectual property.  Two small group sessions are convened for face-to-face discussion of this important material.  This workshop should be completed by the beginning of Semester 1 in Year I, and is the initiation of the Scholar to Instruction on the Responsible Conduct of Research.  (See Section B.5.f for entire Plan).  



c.
“Workshop on Recruitment and Retention of Research Subjects.”  Instructor:  A. Dozier, RN, PhD. (Semester 1). This fourteen week workshop is designed to follow the Ethics in Research workshop and focuses on strategies to recruit and retain subjects known to be “hard to recruit”, such as individuals from disenfranchised communities, the elderly, etc.  This workshop is part of the Scholar’s Instruction on the Responsible Conduct of Research.



d.
“Workshop in Technology Transfer/Working with Industry.”  Instructor:  Marjorie Hunter, JD, Director of the Office of Technology Transfer.  (Semester 1).  This workshop’s overall goals are to introduce trainees and faculty to the relationships between the university-based research and private industry, including intellectual property issues.  This 11-week workshop prepares the university-based researcher for productive interactions with industry.



e. 
“Workshop in Scientific Communication.”  Instructor:  Pat Braus, MPH (Semester 2).  This workshop series addresses the principal elements of scientific presentation and communication such as: abstract preparation, poster development, PowerPoint instruction, manuscript review and critique, oral presentations, working with the media/public relations



f. 
“Practical Skills in Grant Writing” (PM438).  Instructor:  T. Pearson, MD, MPH, PhD.  (Semester 2)

This 16-week workshop instructs the trainee in the types and sources of research support, the procedures by which applications are reviewed, the structure of a research proposal, clear organization and communication of research ideas, development of budgets and resources, and the critique of a proposal.  Scholars will write a research grant application for NIH electronic submission with the assistance of their research mentors.  

g.
“Workshop on Research Program Administration.”  Instructors:  G. Liders and S. 

Griffin-Roth (Semester 2, Year II).  Federal Agencies are increasingly asking for instruction to assure compliance with federal regulations regarding clinical research and use of federal funds.  A new Workshop is planned to 1) educate and certify CTSI Scholars as to their knowledge of federal regulations regarding research and 2) provide practical skills regarding the post-award management of the financial, human resources, facilities, and regulatory aspects of a federally-funded research project.  This program will be available on-line on a web portal.  At the successful completion of this Workshop, each Scholar will be certified in Research Project Administration Compliance (RPAC).  



h.
“Workshop on Community Participatory Research.”  Instructors:  Nancy Bennett, MD and Noelle Andrus, PhD (Semester I, Year II).  This Workshop will be developed by the Community Engagement Key Function and will educate CTSI Scholars how to constructively interface with their target committees.  This will include topics of community organization, mobilization, cultural competency, etc.



i.
“Workshop on Academic Development.”  Instructors:  Peter Szilagyi, MD, MPH, Vivian Lewis, MD, and Timothy Dye, PhD (Summer before Year 2).  This new workshop will discuss a range of topics helpful in development of an academic career.  Major areas of emphasis will include being an effective teacher and enrollment in the Mentor Development Program.      

G2i7f.
Clinical Research Seminar Series and Clinical Research Scholar’s Dinner Meeting.

The Clinical Research Seminar has been successful with excellent attendance on Tuesdays from 

12:15 to 1:30 PM for approximately 36 weeks per year.  Eminent clinical researchers from within the University as well as from U.S. and International institutions will present.  Over the course of a year, this seminar provides CTSI Scholars with a broad exposure to clinical research topics and role models.  CTSI Scholars are expected to attend one other seminar in their specialty.  

Courses, workshops, and seminars are open to the entire University community and are not especially 

developed for CTSI Scholars.  Funds have been requested to convene a dinner meeting six times a year for all CTSI Scholars in T32, K30, and K12 Programs and their mentors as well as Key Function Directors.  This will serve to make the group cohesive and interactive to promote multidisciplinary research. 

G2i7g.
Instruction in Responsible Conduct of Research.

Currently, all research trainees, including CTR Scholars at the University of Rochester, are required 

to complete and pass the eight week on-line workshop:  “Ethics in Research” (See G2i7b).  This course is considered a minimum requirement for this broad and important topic.   Several enhancements will be required.  First, regarding ethical treatment of research subjects, all CTSI Scholars will complete the on-line course:  “Protection of Human Subjects in Research” and receive their Human Subjects Protection Program (HSPP) number, as required to direct a study involving human subjects.  A second Workshop:  “Recruitment and Retention of Research Subjects” will be required, again dealing with research ethics in studies involving human subjects.  Third, the RCRC Workshop: “Research Program Administration” has several components specifically dealing with compliance with ethical standards in research, conflict of interest, etc.  CR Scholars must complete the program and receive a Research Program Administration Compliance Certification.  Finally, the first Clinical Research Seminar of each month is given by the Office of Human Subjects Protection to update attendees as to new ethical and regulatory issues in clinical research.  
G2i8.
Training Programs

G218a.
Predoctoral (T32) Training Program in Clinical and Translational Research.

1)
Overview of Predoctoral Clinical Research Program.  This section will describe the opportunities for

students to be introduced to clinical research and then to proceed to progressively more intensive instruction in the principles and methods of clinical research.  Figure G2i.5 illustrates the modules to be described in this Section.  For each module, the number of students supported by the CTSI will be noted.

Figure G2i.5: Overview of the Rochester Predoctoral Clinical Research Training Program.
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2)
The Curriculum Core for Predoctoral Students.

(a) 
Introductory Lecture Series (10-11 students per year).

The Curriculum Core will include a series of six introductory lectures describing research and research opportunities at URMC to be presented in the first four weeks of Medical School.  This serves as a recruitment strategy for students into the T32 Program.  All Year I MD, MD/PhD and PhD students would be invited to attend; students pursuing the Academic Research Track (see below) would be required to attend.  The six, one-hour lectures (with discussion time) would kick off with a review of the Student Research Handbook in a lecture entitled:  “Hypothesis-driven Research,” given by Dr. Pearson.  The next five lectures, in a noon luncheon format, would introduce students to five general areas of research:  basic science, translational research, patient-oriented research (experimental therapeutics, epidemiology) health services research, and educational research.  Seminar presenters would be URMC leaders in their respective areas of research.  The intent is to broaden the students’ perspectives so that they can choose from the entire range of basic, translational and clinical research ongoing at the URMC.

(b)
Academic Research Track (ART) Core Curriculum (10-11 students per year).

For students enrolling in the ART Curriculum, separate curricula will be provided in Year I and in Year II.  The purpose is to provide a broad exposure to research topics as a means to enrich their core curriculum, especially building on topics introduced in the Double Helix Curriculum.  In each year, ART faculty will develop three modules relevant to research career development (Table G2i.6).  Each module will include 2-4 lectures, so that each year will have one ART seminar per month, or 10 seminars per academic year.  Guest lecturers from outside URMC will present one lecture per semester on a related topic.  Topics include leadership of a research team, finding a mentor, grant writing, and ethics.  These seminars will also be open to MD-PhD and PhD in Biomedical Translational Research students.

Table G2i.6:  Modules for Academic Research Track Seminars in Year I and in Year II of Medical School

	Topic
	Coordinator

	Year I
	

	Being Mentored, Being a Mentor, Leading a Research Term
	Ronald Epstein, MD, Professor of Family Medicine

	Formulating a Research Question, Research Models, and Conceptualization
	Kathleen Hoeger, MD, Associate Professor of OB/GYN

	Measures and Analysis of Samples in Clinical Research
	Jeffrey Lyness, MD, Associate Professor of Psychiatry

	Year II
	

	Ethical Issues in Research
	Kerry O’Banion, MD, PhD, Assoc. Professor of Neurobiology and Anatomy

	Data Analysis and Presentation
	Craig Mullen, MD, PhD, Professor of Pediatrics

	Acquisition of Support for Research:  Sources and Process
	Thomas Pearson, MD, MPH, PhD, Professor of Community and Preventive Medicine

	Student Presentations of Proposals for Year-Out Projects
	Robert Gross, MD, PhD, Professor of Neurology


(c)
MD-PhD Program:  Year I/II Program (3-4 students per year)

MD-PhD students have the opportunity to complete their requirements for training in the Responsible Conduct of Research, similar to ART students.  The ART Year I-II Seminar Series is also available to MD-PhD students.

All MD/PhD students participate in an additional class, “Scientific Reasoning in Medicine (SRM)”, that meets for eight sessions each semester.  The format for these sessions is a faculty presentation at noon on Friday followed by a student-run journal club the following Monday at noon.  Faculty are chosen from all disciplines within URMC and are asked to present on research issues with clear clinical relevance.  The journal club provides a forum for critical evaluation of primary scientific literature related to the research topic.  Dr. O’Banion, Director of the MD-PhD Program, organizes this course and attends most sessions.  SRM is also required of students in the second year of the program.  Thus MD-PhD students are introduced to the science of more than 30 faculty in their first two years, including clinical research.  Other opportunities to learn about faculty research interests include departmental seminars, MD-PhD organized seminars, interactions with faculty who teach in the medical curriculum, and student-initiated meetings with graduate program advisors and individual faculty.  

3)
Short-term Practical Research Experience Core (all T32 students, 50+ students per year).

(a)
Overview.

All predoctoral students, including those MD students in the Academic Research Track and the MD/PhD Program as well as students in the PhD in Translational Biomedical Science Program, have the summer between Year I and II free of coursework.  Most short-term experiences will occur then, but several may be taken at any point in graduate school.  All students are encouraged to participate in at least one research elective.  MD/PhD students are expected to participate in a “laboratory rotation” in the area in which their PhD degree would be obtained.  

(b)
Goals of the Short-term Practical Research Experiences.

The establishment of goals for the Short-term Practical Research Experience allows these rotations to be designed more formally, effectively, and specifically for clinical and translational research projects.  The goals for the Short-term Practical Clinical Research Experience are:

(1)  To encourage the predoctoral student to concentrate on a disease, diagnostic test, 

therapy, etc. in contrast to the more superficial coverage in an MD curriculum.

(2)  To join a research team to appreciate the roles and contributions of the 

multidisciplinary members of the team.

(3)  To develop a Research Mentoring Plan with an experienced research mentor 

who can serve as teacher, advisor and role model.

(4)  To understand the organization and content of a research protocol for purposes 

of conducting a clinical research study.

(5) To participate in more than one phase of the clinical research project (e.g. 

subject recruitment, data collection, intervention, data analysis, etc.).

(6)  To develop a proposal to address a research question and complete the project 

within or shortly after the time-frame of the experience.  The research project should have scope and feasibility such that it can be completed shortly after the end of the rotation.

(7)  To consider the research team or the research question for pursuance in an 

intensive clinical research training program (e.g. Year-out, Master’s degree or PhD).

(c)
Implementation of Short-term Practical Research Experience Core.

Students will usually be enrolled in one of the three programs shown on Figure G2i.5 (ART, MD-PhD, PhD in TBS)  These students would be expected to have participated in the curriculum core, ART or SRM courses, and the Responsible Conduct of Research/HSPP training.  It is proposed that first priority for funded short-term preceptorships be given to students who have completed these preparatory courses and seminars.  However, if a preceptorship is still available, students who have not been in one of these programs can be accepted as a means of encouraging their enrollment in one of the programs.

Once the practical research experience has commenced, the student should participate as a member of the research team.  He/she should have access to the clinical research protocol and should be able to participate in at least two different facets of the project (e.g. laboratory analysis, recruitment, data collection, endpoint assessment, data analysis).  The student should have an approved proposal which can be carried out during the two month period.  Often, this will entail one aspect of a larger study which can be carried out for completion by the student.  The mentor should monitor the student’s progress to assure completion of the project.  Some projects may constitute pilot studies for a Year-Out Project, Master’s Thesis or PhD Dissertation. 

(4)
Integration and Interaction between Students in Short-term Research Experiences.

Students will be encouraged to integrate fully into the departments and centers for the duration of the eight- week experience.  This includes Seminar Series, Journal Clubs, Visiting Professor Lectures, etc.  Some students may attend regional or national conferences related to their research.  Their emphasis will be on their membership in a research team.

Nonetheless, interactions between the students enrolled in the 8-week experience will be encouraged by get-togethers with Administrative Core members during the course of the experience.   Proposed are seminars every two weeks, including an introductory session with students and mentors in which the mentor will present a brief description of the research team and the student will describe the proposed project.  At the end of the 8-week period, students will be asked to prepare and submit a written report of their research experience to the Administrative Core, and to complete an evaluation form for the short-term experience.

Students will be encouraged to write up their projects for submission as abstracts for presentation at scientific meetings or for publication in a peer-reviewed journal.  Students will be expected to present their work at the annual Medical Student Research Poster Day.

d.
Intensive Training Core.

To meet the needs of the students, four options are available for intensive training in clinical research:  1) Masters Track; 2) Year-Out Program for MD students, and 3) MD/PhD Program in conjunction with the MSTP Program, and 4) PhD Program in TBR.  A total of 8-11 students will participate in the Master’s or Year-Out Programs per year.  An additional 1-4 students will be supported in the MD/PhD Program and 1-4 students in the PhD in TBR (See Budget Justification for number of students in each program).





(1)
MD-MS Track




Students can enroll in either the MS in Clinical Investigation or MS in Translational Research Programs (See Tables G2i.2 and G2i.3) for objectives, competencies, and courses).  Students would also participate in Skill-Building Workshops and Clinical/Translational Research Seminars.  A scholarly project (thesis) is required, entailing the identification of a research mentor and, under that faculty member’s supervision, the completion of the project.  A committee of three faculty would approve the thesis project prior to initiation and sign-off on the thesis/scholarly work.

(2)
Non-degree Clinical Research Program for One Year (Year-Out) Program.

(a)  Overview.

Medical students in the Academic Research Track may choose to spend one academic year as part of a clinical research team as their intensive training component.  This has been especially popular among medical students interested in an in-depth experience in a subspecialty area, in preparation for residency training in highly competitive postgraduate programs.  

(b)  Goals of Non-degree Programs for One Year 

Design of effective programs as well as recruitment and selection of students for stipends necessitates the establishment of goals for this Year-Out Program.  The following goals are proposed:

(1) To provide the opportunity for the medical student to delve deeply into a clinical research question, disease process, etc.

(2) To contribute to a research team with defined role and expectations of performance.

(3) To establish a Research Mentoring Plan with a mentor in the setting of a clinical research project.

(4) To develop a more extensive research proposal/protocol and carry out the proposed work within the one-year time-frame.  This proposal should entail most phases of a research project (e.g. subject recruitment, data collection, endpoint assessment, analysis, etc).

(5) To present results in a departmental research conference and in a conference for the Predoctoral Clinical Research Training Program.

(6) To present results in at least one regional or national clinical research conference.

(7) To write a manuscript related to the research project of quality publishable in a peer-reviewed journal.

(8) To prepare a written progress report of the Year-Out Program and its accomplishments.

Students in the ART Program should consider mentors and research teams for a Year-Out Program during the Short-term Practical Research Experience and during the Year II phase of the ART Seminar Series.  The last series of seminars in Year II entails student presentations of proposals for their Year-Out or Master’s Programs. This proposal should be the product of mentor-mentee discussions, with clear expectations of a timeline and productivity outcomes.  The ART Program Executive Committee reviews and recommends these proposals to the Predoctoral Program Director so the student can plan the Year-Out effectively and count on stipend support.  Additional preparations may include submission to the Institutional Review Board and identification of research resources prior to the initiation of the Year-Out.

The didactic programs in the Rochester Clinical Research Program would be available for the student.  Of particular use to the student may be the Skill-Building Workshops in the RCRC, such as “Recruitment and Retention of Research Subjects,” “Scientific Communication,” “Technology Transfer/Working with Industry,” “Research Program Administration,” and “Practical Skills in Grant Writing.”  All students are expected to attend the weekly Clinical Research Seminar.  Students should attend at least one national scientific meeting in their area of science during the year.

The 3-6 students enrolled in the Year-Out Program will be encouraged to participate in the teaching of more junior students.  Potential opportunities would be as tutors of Year I students, presenters/discussants during the Year I/II ART Seminar Series, and presenters during the Short-term Practical Research Seminars held in the summer.  A roughly monthly group meeting of Year-Out students is proposed to assure progress.   At the end of the Year-Out Program, students will be convened and each will present a 15-20 minute synopsis of their research and its findings to the other students and the faculty.  Students would be encouraged to present their work at the annual Medical Student Research Poster Day.







(3)
MD-PhD Programs:  Medical Scientist Training Program in Clinical Research

(a)
Overview

The Medical Scientist Training Program (MSTP) at the University of Rochester has recently been expanded by Dean Guzick to support up to eight MD-PhD students per year.  Most of these students are not supported by funds from the NIH MSTP grant, but from institutional funds.  The purpose of the MD-PhD Program in Clinical and Translational Research therefore is to support at least one student per year to complete requirements for a PhD degree in Translational Biomedical Research.  This would require a dissertation involving patient-oriented research conducted with human subjects or on tissues of human origin  which the student directly interacts with and is linked to human subjects.   An overview of the Program is shown on Table G2i.2. 





(b)
Didactic Coursework for PhD in Translational Biomedical Science

The MD-PhD statement would complete the one and one-half year of courses required for the PhD in TBS (Tables G2i.3, G2i.4).  This should leave opportunities for several short-term research experiences.








(c)  Implementation of MD-PhD Programs in Translational Biomedical Science.

The seven- (or eight-year) program leading to MD and PhD degrees is shown on Table G2i.6.  A short-term research experience in the department in which the PhD degree is sought occupies the summers before Year I and Year II.  The “Scientific Reasoning in Medicine” and other MD-PhD Program events are limited to MD-PhD students.  Also, students are encouraged, but not required, to participate in their PhD departmental seminars in Years I and II.  MD-PhD students with interest in dissertation research involving interaction with human subjects will be identified for support at this point.  PhD coursework occupies Years III and IV with requirements varying by PhD program.  Also required are four semesters of Longitudinal Clinical Elective, half day per week, usually performed during Years III and IV.  A qualifying examination is required following PhD coursework, but prior to initiation of dissertation research.  Dissertation research may be initiated in Year IV, V, and VI, culminating with a dissertation thesis defense.  Additional clinical experience can be arranged with consent of the MD-PhD Program Director for Years IV-VI.  MD-PhD Program events (retreats, seminars, dinners) require participation throughout Years III-VI.  Years VI-VII (or VII-VIII) entail return to the MD curriculum but with continued participation in MD-PhD Program events.

d.
PhD Program in Translational Biomedical Science.



The trainee matriculating into the PhD Program in TBS will complete 1.5 years of coursework (See Tables G2i.3, G2i.4) and several short-term research experiences in Years I and II (64 credits).  A qualifying examination must be passed at the end of Year II.   Years III-V (if needed) would be carried out in his/her mentor’s laboratory.  A multidisciplinary thesis committee will judge the merits of the thesis.  The PhD student would be expected to participate in Skill-building Workshops, the Clinical/Translational Research Seminar, seminars in the department of his/her mentor, etc.

 Table G2i.6: MD/PhD Program in Translational Biomedical Science:  Timeline

	Year
	Summer
	Fall Semester
	Spring Semester

	I.
	
	MD Curriculum

Scientific Reasoning in Medicine

ART Seminars (optional)

Departmental Seminars (optional)
	MD Curriculum

Scientific Reasoning in Medicine

ART Seminars (optional)

Departmental Seminars (optional

	II.
	Short-term Research Experience
	MD Curriculum

Scientific Reasoning in Medicine

ART Seminars (optional)

Departmental Seminars (optional)
	MD Curriculum

Scientific Reasoning in Medicine

ART Seminars (optional)

Departmental Seminars (optional)

	III. *
	Pathways to Disease Course
	PhD Coursework

Departmental Seminars (required)

MD/PhD Program Events

Longitudinal Clinical Experience

Clinical Research Seminar
	PhD Coursework 

Departmental Seminars (required)

MD/PhD Program Events

Longitudinal Clinical Experience

Clinical Research Seminar

	IV. *
	Short-term Research Experience
	PhD Coursework 

Departmental Seminars 

MD/PhD Program Events

Longitudinal Clinical Experience

Clinical Research Seminar

Research Experience
	PhD Coursework

Departmental Seminars

MD/PhD Program Events

Longitudinal Clinical Experience

Clinical Research Seminars

Research Experience

Qualifying Examination

Dissertation Research

	V. *
	Dissertation in Patient-Oriented Research

Longitudinal Clinical Elective

MD/PhD Program Events
	Dissertation in Patient-Oriented Research

Longitudinal Clinical Elective

MD/PhD Programs Events


	Dissertation in Patient-Oriented Research

Longitudinal Clinical Elective

MD/PhD Program Events

	VI. *

(if needed)
	Dissertation in Patient-Oriented Research

Longitudinal Clinical Elective

MD/PhD Program Events
	Dissertation in Patient-Oriented Research

Longitudinal Clinical Elective

MD/PhD Program Events
	Dissertation in Patient-Oriented Research

Longitudinal Clinical Elective

MD/PhD Program Events

Thesis Defense

	VII.
	MD Curriculum

Clinical Clerkships

MD/PhD Program Events
	MD Curriculum

Clinical Clerkships

MD/PhD Program Events
	MD Curriculum

Clinical Clerkships

MD/PhD Program Events

	VIII.
	MD Curriculum

Clinical Electives

MD/PhD Program Events
	MD/Curriculum

Clinical Electives

MD/PhD Program Events
	MD Curriculum 

Clinical Electives

MD/PhD Program Events


2. Clinical/Translational Research Curriculum (K30)  Program

The K30 Program is described in Section C2iC4 and will retain many of its current features (e.g. Skill-Building Workshops, Clinical/Translational Seminar Series).  Major revisions in the didactic content have been made, however, with new efficiency for students in selecting career tracks of specific interest, such as the MPH (for population/health services/ethical policy interests) (see Figure G2i.3), MSCI (for experimental therapeutics and clinical trial interests), and MSTR (for translational research interests) (Tables G2i.3, G2i.4).  Each Program would entail two years of didactic coursework, skill-building workshops, seminars, and mentored research in their respective programs.  Each would require scholarly work worthy of publication in a peer-reviewed journal as judged by a Committee of three faculty.

3. Clinical/Translational Research Curriculum Development Program (K12)

a. Overview

The K12 Program will entail 3-5 years of training in which a fellow/junior faculty member 

would complete their didactic coursework, including that required for MPH, MSCI, MSTR, or PhD in TBS, participate in the series of Skill-Building Workshops, and weekly seminar series, develop and implement a translational research program, and emerge as an independently-funded investigator.  This section will identify the educational modules (previously detailed) that would constitute a K12 Program.  Emphasis is placed on flexibility of modules to meet scheduling needs while maintaining rigor in educational requirements.  Each year, 2-3 new CTSI Scholars would enter the K12 Program.

b. Didactic Coursework



The CTSI Scholar could elect to pursue MSTR, MSCI, and MPH degrees, as detailed in 

Tables G2i.3, G2i.4.  In addition the student could enroll in the PhD-TBS Program for completion during their five-year program (Table G2i.3, G2i.4).  

c. Skill-Building Workshops and Clinical Translational Research Seminars


These components of the Rochester Clinical/Translational Research Curriculum will be required of K12 scholars.  



d.
Research Experience




(1) Practicum Research Experience (Year II).

The CTSI Scholars will initiate planning for a one-year research experience during their first year of 

training.  The CTSI Scholar should have selected his/her primary mentor by mid year and have at least two co-mentors approved by the Mentor Development Committee.  Therefore, the CTSI Scholars should have met with their mentors throughout the second semester of the first year to map out a practicum research experience, a Research Mentoring Plan, and an individual Career Development Plan.  The Practicum would be done at the laboratory of their mentors.

The short-term research experience is envisioned to be one of two types of projects.  First, the CTSI Scholar may wish to join a research cluster (usually that of the mentor) and identify a research question of limited scope that can be completed within the one-year practicum phase.  Typically, these would entail active involvement as part of the research team in data collection and analysis as a co-investigator.  One circumscribed aspect of the research would be identified, such as data collection or analysis from specific subgroups, application of new assays to existing specimen repositories, or statistical analyses of the research team’s already collected data to address a new question.  The goals of this experience would be to work as a research team member, observe the function of such a team, develop a hypothesis-driven protocol, gain experience in data collection and patient accrual, plan and carry out a data analysis, prepare Human Subjects Protection forms, and write up results worthy of presentation and publication.

A second practicum experience may be the joining of an ongoing research project or research team for the purpose of collection of pilot data in preparation for the Research Project.  This experience would entail the earlier development of hypothesis and methods for the Research Project, which would then identify specific needs for pilot data.  The outcomes of this practicum experience would be a well-prepared preliminary results section within the Research Project proposal.  It should provide the CTSI Scholar with experience in protocol development, preparation of Human Subjects Protection forms, recruitment and data collection involving research subjects, and planning and carrying out data analysis.

The Scholar will submit his/her practicum clinical research experience plan to the key function director by April 15.  A form to standardize the plan’s content will be developed.  It will be reviewed by the Director/Co-Director for completeness or need for further data.  If complete, it will be submitted to two Directorate members for their review and will be discussed in the next Directorate meeting, usually within 2-4 weeks.  If found inadequate, the Scholar will need to respond to criticism and revise the plan.  If acceptable, the Scholar will be expected to implement the plan immediately at the beginning of Year II.  Most of the time of Year II is devoted to this practicum research experience.  At the end of Year II (approximately June 1), the Scholar will submit a report outlining performance on the practicum experience.  We propose to use a form to identify specific research methods and skills learned, as well as provide the opportunity for the Scholar to describe his/her activities.  Presentations and publications resulting from this year will be identified.

(2)
Research Project (Years III-V).

During Year II, the CTSI Scholar works with two or more mentors using a Research 

Mentoring Plan, has relatively little didactic coursework, and is engaged in an ongoing research project within an active research team.  Moreover, one of the didactic experiences during this year is the workshop:  “Practical Skills in Grant Writing,” which is convened in January of Year II and ends in mid May, with the workshop requiring a completed grant application with budget, background and significance, pilot studies, research plan, IRB application, etc.  Each application is reviewed in the workshop by three faculty and one peer.  This then is the ideal time for the Scholar to convene a mentorial committee to assist him/her in the development of a Research Project protocol.  The Scholar will develop the protocol throughout Year II and complete it by the end of the grant writing workshop.  It should be approved by his Mentorial Committee, especially the primary and secondary mentors, prior to submission to the Directorate.  

The Directorate will assign two reviewers for the grant application, who will submit their written 

critiques to the Program Director and who will present the project to the entire Directorate.  The Directorate may approve or disapprove the application; disapproved applications will require revision and resubmission. 

 
A Mentoring Committee member will be assigned to each Scholar to monitor progress of the 

Research Project.  This entails meetings every three months or so.  The CTSI Scholar, mentor, Program Director or Co-Director, and monitor will meet with the Scholar at the end of each year of support.  Prior to this, a written progress report should be available for review.  The Scholar’s Progress Report and the notes from this meeting will be presented to the Directorate and will be signed off prior to sending the Progress Report to the NIH Program Office.  Problems with progress will be identified and addressed.  Evidence of inadequate progress toward project aims may entail a vote of inadequate progress, resulting in a probationary review at three months.  If not corrected, the Directorate may terminate the Scholar’s support.


The CTSI Scholar, mentor, Program Director or Co-Director, and faculty monitor may consider, after 1-2 years of the Project, that the Scholar can “graduate” from the Program.  This may be due to completion of the Research Project, acquisition of independent funding, change in career plans, or other reasons.  They will review a report from the Scholar identifying the intent to complete the program, and the Directorate can accept or reject this request.  
e.
Availability and Recruitment of CTSI Scholars.
(1.)
Pool of Potential Applicants at the University of Rochester.
Experience during the Rochester Clinical Research Curriculum (K30) Program has shown that applicants originate from two sources:  postdoctoral fellows in clinical training programs and junior faculty members early in their academic careers.  In both instances, the RCRC has become an asset in recruiting trainees and junior faculty from outside the Medical Center to the University of Rochester.  While most candidates appear to be from within the URMC, many of their recruitments actually entailed an offer to pursue an MPH-CI degree and enroll in the K30 Program as an important factor in their decision to come to the University of Rochester.  The enrollment of a sizable number (20) of Scholars per year in the RCRC is facilitated by the ability of fellows and faculty to take two courses per semester tuition-free, with tuition paid from the URMC benefits pool.  Despite this advantage, a number of highly qualified potential Scholars each year elect not to pursue the K30 Program, often due to lack of salary or tuition support.  These candidates would directly benefit from the CTSI K12 Program.

 The URMC has a large pool of trainees from which to draw.  A total of 656 house officers train in 75 Programs in 17 clinical departments.  These departments also have 48 Senior Instructors and 218 Assistant Professors.  Thus, a total of over 800 persons are potentially eligible for the K12 Program.  While it is realized that many house officers and fellows have no intention to pursue a research career, this identifies a huge pool from which to recruit and select two or three CR Scholars per year.  The CTSI will be advertised to these potential participants at the initiation of their faculty appointment, and to their Chairs/Center Directors.  Another successful strategy has been the integration of the Clinical Research Curriculum as part of funded institutional training programs.  The University of Rochester currently lists 38 Training Programs including 33 T32 training grants and 6 other grants (K12, R25) (Table G2C12).  The T32 training grants support 111 predoctoral and 95 postdoctoral trainees.  Finally, a number of RCRC Scholars are participating by virtue of their successful acquisition of NIH Mentored Career Development Awards (K01, K08, K23, K24) and other related awards.  Table G5C11 lists the Institution’s 43 Mentored Career Development Awards (9 K01, 11 K08, 19 K23, 4 K24).

2. Plans for Recruitment of Clinical Translational Research Scholars .

The Admissions and Recruitment Core will carry out an active program to identify and recruit the most qualified trainees and junior faculty from all departments in the URMC and from outside URMC.  The Directorate members will be charged with identifying candidates.  Dr. Pearson, as Senior Associate Dean for Clinical Research, will have access to Department Chairs and Center Directors from across the URMC, as well as the upstate CTR consortium (UNYTRN).  All URMC training program directors will be sent a letter of recruitment on an annual basis.  The CTSI will be featured prominently in the URMC Website:  www.urmc.rochester.edu.  Advertisements in medical journals or at clinical research meetings will target a national pool of Scholars.

All new postdoctoral clinical and research fellows will be informed of the CTSI during their orientation period in June-July of each year.  Fellows will be given a questionnaire identifying their interest in the K12 Program.  The Clinical Research Seminar Series is widely advertised to all fellows and the CTSI will be advertised at these URMC-wide sessions.  All research fellows are required to enroll in the Ethics in Research online module.  As they do, they will be sent a note inviting their application to the K12 Program.  Dr. Pearson, as Senior Associate Dean for Clinical Research, is frequently invited to update Clinical Departmental Leadership about clinical research, and the CTSI will be re-emphasized during these sessions.  Similarly, all training programs directed at the partnering institutions will be sent a program brochure annually.  Dr. Pearson will present to appropriate audiences at these institutions.  

3.  Selection Criteria and Process.

The Recruitment and Admissions Core will solicit applications beginning in the second semester of the academic year, and require application materials be completed by April 15.  The Core will 

review all applications and make recommendations to the Directorate about trainee acceptance based on the following criteria:

(1) Status as U.S. citizen or permanent resident.

(2) Doctoral degree in a Health Discipline (MD, DO, DDS, PhD in Nursing, or PhD in Health related discipline).

(3) Graduate or Medical School academic research experience.

(4) Letters of recommendation from three previous mentors/colleagues.

(5) A three- to four-page statement indicating a high level of interest in clinical research, and the potential for and commitment to a productive career in clinical research.  Commitment of 75% of full-time professional effort (50% in some technical medical specialties).

(6) A letter from a mentor or chair stating his/her goals for the Scholar (if appropriate).

(7) No prior receipt as Principal Investigator of RO1, R21, Center or Mentored Career Development (K) grants.

The admissions process will entail completion of application materials for the Career Development Program, which includes curriculum vitae, transcripts, proof of citizenship or permanent status, and personal statements required for the Master’s degrees.  The letter of nomination from a research mentor should outline the candidate’s qualifications, and commitment for the award.  Finally, the candidate’s 3-4 page description of his/her career objectives should describe the way in which the K12 would meet those objectives, prior experience in research, other evidence of commitment to a research career, and a broad overview of the type of clinical research (e.g. translational research, experimental therapeutics, population-based research, outcomes health care research, ethics/law/policy research) to be pursued, and prior interactions with his/her mentor.  Detailed plans for the practicum experience and research project would be considered premature at this point, prior to the core curriculum and career development portions of the Program.

All trainees will be given a ranking on the basis of their credentials, and the top 1-4 trainees will be accepted, depending on funds.  Applicants will be strongly encouraged to apply for the Master’s degree programs; all Master’s applicants must meet criteria and be formally admitted to that program.  Women and under-represented minorities will be encouraged to apply, and every effort made to assure diversity of the trainee cohort.  Trainees will be notified of their acceptance by June 1 so that they can participate in CTSA activities immediately upon beginning their didactic year.  

G2i9. Education and Training Program Evaluation

G2I9a.
Evaluation Committee.

The evaluation of the Education and Training Key Function will be carried out by a group of faculty and 

staff with a primary career interest in program evaluation.  Ann Dozier, RN, PhD and Stephen Lurie, MD, PhD will co-chair the Committee.  Staff includes Mrs. Carla Boff who is responsible for the student database within the Department of Community and Preventive Medicine.

G2i9b.
Evaluation of Didactic Coursework.
Each course and workshop required for the Master’s and PhD degrees will be evaluated by course 

participants at the end of the course.  Written evaluation forms are distributed online and submitted to Pattie Kolomic, Graduate  Education Coordinator, for summarization.  Copies of the evaluation summaries are sent to the Curriculum Committee Chair (Dr. Chin).  These are used by the Directorate for course review and improvement or, if necessary, replacement of the Course Director.

G2i9c.
Evaluation of CTSI Scholar Learning Objectives and Competencies.

Evaluation of the CTSI Scholar in the didactic curriculum and research practicum is facilitated by the 

establishment of 23 learning objectives and acquired competencies at the beginning of the CTSI (Table G2i.3).  Each objective has one or more measurable outcomes.  At the completion of the didactic core curriculum, each Scholar completes the CTSIA evaluation form.  Completion of knowledge objectives entails receipt of an A or B for the coursework.  Scholar progress is reviewed twice annually by the Recruitment/Admissions Office and individuals with a course grade less than a B are placed on probation.  Receipt of more than one grade below B will result in dismissal or retaking the course for an acceptable grade.  

Attainment of skill objectives is monitored by reporting on the CTSI evaluation form the title of the research project, the mentor, publications, presentations, abstracts, and grant activity.  These are entered into the CTSI Scholar database.  The attitude objectives are also assessed on the CTSA evaluation form by completion of workshops and field visits.  Of particular interest will be a description of the Research Project developed.  The number of mentors, the different disciples represented, and the different institutions represented will be recorded.

G2i9d.
Evaluation of CR Scholar Career Development.

At completion of the didactic phase, the information on the CTSA evaluation form is entered into the 

CTSI Scholar database.  In addition, each of the CTSI Scholar’s Mentorial Committees will submit an evaluation of the Scholar’s strengths, weaknesses and recommendations for growth.   A curriculum vitae is also collected at that time.  Ms. Boff will request and obtain written informed consent to follow-up with each Scholar on an annual basis, requesting an updated C.V.  From this, the following data would be extracted and entered into the database: current position and affiliation, new publications, abstracts, presentations, grants submitted and received, awards and accomplishments.

In addition, beginning at the time of completion, the Evaluation Committee will track publications 

generated since admission to the CTSI, through extensive searches of MEDLINE, assisted by the Miner Library.  The number of first and coauthored papers will be summarized.  One paper per year (if present) will be selected from the journal judged to be most respected and the impact factors of that journal entered into the database.  The average impact factors for each CTSI Scholar will be calculated, along with the number and first authorship of papers.

Similarly, the grant activity of each CTSI Scholar will be requested. The grants submitted and approved 

as Principal Investigator will be ascertained.  The funding rate will be determined and entered into the database along with the number of grants funded as principal and collaborating investigator.

Each Scholar’s career development then will be summarized in the existing CTSI Scholar database.  

Outcome measures to be tracked include:  continued academic appointment; promotion in position since the CTSI; grant applications submitted, awarded, and funding rate; number of total and first authored publications; and impact factors of best publication.  While these outcome measures could not be compared with a control group, they do provide some absolute benchmarks that can be agreed upon as evidence for career success following the CTSI training.  Each year’s data will be presented to the Directorate for review and discussion.

G2i10.
Recruitment of Trainees from Underrepresented Minorities and Women.

To increase the number of minorities and women in the RCRC, institutional efforts from the 

University and individual efforts from the Program Director will be required.  The University of Rochester has taken a proactive role in identifying highly qualified minority students from a variety of levels who are encouraged to pursue biomedical careers.  The School of Medicine has been successful in recruiting minority students and women, such that the medical school student body consists of 50% women and 14% minorities.  The Eastman Dental Center has a Minority Student Summer Research Training Program, a 10-week intensive research training program for minority students matriculating into dental schools.  The Clinical Research Seminar Series will seek to have speakers who deal with topics relevant to women’s health and minority health.  Outside speakers sponsored by the Program have included distinguished investigators who are members of minority groups.

Dr. Pearson and the Program Executive Committee will also expend considerable personal effort to recruit women and minorities.  Women and minorities are represented in the Program leadership and faculty.  Dr. Pearson will meet with Department and Center Directors annually to identify and encourage mentors to make potential female and minority applicants aware of the Program.  He will personally contact those individuals identified, with the mentor’s permission.  CTSI brochures will encourage participation by women and minorities.

Collaboration with the UNYTRN, a network of at least ten upstate New York Institutions will also 

expand the number of trainees from which to select women and minority candidates.

G2i11.
Integration of Education and Training Key Functions with CTSA.

As mentioned, the education and training key function serves as the catalyst for formation of research teams around the trainee, thereby involving many other key functions.  New courses in bioinformatics, translational technology , and community engagement are specifically proposed, as educational linkages to those key functions.  Current didactic coursework and workshops include biostatistics, study design, regulatory compliance, ethics, and evaluation.  Numerous opportunities exist for partnering with UNYTRN members in the areas of education.  Continuing education seminar series provide numerous opportunities for presentation and discussion of methodology/technology, regulatory compliance, ethics, etc.  Of course, well-trained students will positively benefit all the key functions as they bring their new knowledge and skills to the solution of complex questions.

G2i12.
Innovation
The Educational and Training Key Function brings a number of revised innovative 

programs to the Rochester CTSI.  The innovations are listed in Table G2i.7 by the new program proposed and the way that it represents an innovation.  The innovations identify Education and Training as one of the key change agents to transform clinical and translational research at URMC.  

Table G2i.7:  Innovations in the Education and Training Key Function

	New Component
	
	How it is Innovative

	Training as Translational Strategy
	
	Use of trainees to bring together multidisciplinary translational research teams

	Degree Programs
	 
	Curriculum focused in Key Functions of Translational Research

	Masters in Clinical Investigation
	
	Revisions adding new course, focus on clinical research

	Masters in Translational Research
	
	New Degree program, 4 new courses, new Mentors

	PhD in Translational Biomedical Research
	
	New degree program, hybridizes Clinical Investigation and Translational Research, new Mentors

	Courses
	
	New courses in Bioinformatics, Pathophysiology, Translational Research Methods, Experimental Therapeutics

	Skill-Building Workshops
	
	Research Project Administration Workshop, Academic 

	Mentors
	
	Development, and Community Engagement

New Mentor Development Program for Translational Research Faculty

	Predoctoral Program
	
	Flexible tracks for MD-MS, Year-out or MD-PhD programs

	Career Development Program
	
	Career Development Program integrating Degree Programs and transition to independent investigator status

	Seminar Series
	
	Greater representation of translational research









































Figure G2i.2: MD-PhD Curriculum





























































































































































































































PAGE  
536
PHS 398/2590 (Rev. 09/04)
Page
Continuation Format Page

_1202806474.vsd
Name
Title


Name
Title


Name
Title


Name
Title


Name
Title


Name
Title


Team Title�

Name
Title


Company Name
￼�

�

�

Company Name
Department Name�

Introduction to Research Lecture Series


Instruction in Responsible Conduct of Research 
Year I/II Seminar Series


One
2-3 Month Research Practicum 
Student Interactions


Courses for MSTR, MsCI, Workshops
MS Thesis 
Student Interactions


Mentored Research Project 
Student Interactions


Instruction in Responsible Conduct of Research Scientific Reasoning in Medicine


Several
2-3 Month Rotations in Mentors’ Labs
Student Interactions


PhD Courses in Biomedical Translational Research 
Dissertation Research Student Interactions


Instruction in Responsible Conduct of Research
 PhD Curriculum


Several
2-3 Month Rotation in  Mentors’ Labs
Student Interactions


PhD Courses in 
BTR
Dissertation in BTR
Student Interactions


Year III, IV, ... 
MD-MS


Year - Out


MD-PhD


PhD in BTR


PhD in BTR


PhD in BTR


MD/PhD Students


MD/PhD Students


Year I/II Summer
ART Students


Year I-II
ART Students


All Students


Students in MD, 
MD-PhD and PhD in BTR 


Intensive Training Core


Short-Term Practical Research Experience Core


Curriculum Core



