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Abstract

CTSI Career Development Award (KL2) programs provide junior faculty with protected time
and multidisciplinary, mentored research training in clinical and translational science research.
The KL2 Visiting Scholars Program was developed to promote collaborative cross-CTSA train-
ing, leverage academic strengths at host CTSAs, and support the career development of par-
ticipating scholars through experiential training and the development of new partnerships.
This manuscript provides a detailed programmatic description and reports outcomes from
post-visit and outcomes surveys. Since 2016, 12 scholars have completed the program, with
6 scheduled to complete it in 2021. Post-visit surveys (n = 12) indicate all scholars reported
the program valuable to career development, 11 reported benefit for research development,
and 11 expansion of collaborative networks. Outcomes surveys (n = 11) revealed subsequent
scholar interaction with host institution faculty for 10 scholars, 2 collaborative grant submis-
sions (1 funded), 2 planned grant submissions, 1 published collaborative manuscript, and 3
planned manuscript/abstract submissions. The Visiting Scholars Program is a cost- and
time-efficient program that leverages the academic strengths of CTSAs. The program enhanced
KL2 scholar training by expanding their professional portfolio, promoting research develop-
ment, and expanding collaborative networks. Resources to support the program are shared
in this report to expedite the development of similar programs at regional and national levels.

Introduction

The National Center for Advancing Translational Sciences (NCATS) through its Clinical and
Translational Science Awards (CTSA) program supports a national network of medical research
institutions (called hubs) that are working collaboratively to accelerate innovations in research
methods, training, and career development [1]. An important feature of every CTSA program
hub is the Institutional Career Development Award (KL2) which provides junior faculty with
protected time and multidisciplinary, mentored research training in clinical and translational
science research [2]. The overarching goal of the KL2 program is to support the development of
early-career scientists and their success as lead investigators. Essential to each scholar’s success
are opportunities to present and discuss their work with senior scientists, form productive cross-
institutional collaborations, and expand their professional networks.

Faculty engagement in clinical service, education, and research is the cornerstone of aca-
demic health centers and is facilitated by faculty development opportunities at their home insti-
tutions [3—7]. Senior faculty are frequently invited to give presentations at other institutions,
provide plenary sessions at conferences, serve on grant review boards, and assume leadership
roles within professional organizations, but junior faculty have fewer opportunities. Faculty
exchange programs, particularly those designed with junior faculty in mind, provide junior fac-
ulty with the opportunity to meet established researchers with similar interests outside of their
own universities, develop new research collaborations, engage in joint publications, and increase
their professional networks and visibility [6-8].

Junior faculty can enhance career development by broadening their exposure to educational
and research resources at other CTSA institutions. Compared with extended externships that
may require several weeks or months away from their home institutions, short-term exchanges
offer similar opportunities while minimizing lost work productivity and costs associated with
being away from homes and families. In addition, short-term exchanges offer cost-efficient
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training opportunities that do not require a significant amount of
administrative oversight. Regardless of professional background,
exchange programs are generally viewed quite favorably [3,7-9].
Nonetheless, data on such exchange experiences and their out-
comes are limited, particularly for programs that focus on junior
faculty exchanges between domestic institutions.

The purpose of the KL2 Visiting Scholars Program is to leverage
the unique strengths of three regional CTSA hubs to promote
cross-institutional training experiences for KL2 scholars. In par-
ticular, the program provides early-career scholars with opportu-
nities to advance their program of research, establish cross-
institutional collaborations, and expand their professional net-
works. The overarching goal of this manuscript is to present the
structure and initial outcomes of the Visiting Scholars Program,
encouraging other institutions to adopt and improve on our initial
efforts in order to enhance career development opportunities for
KL2 scholars.

Materials and Methods
KL2 Visiting Scholars Program History and Overview

The KL2 Visiting Scholars Program was initiated in 2016 by the
University of Kentucky Center for Clinical and Translational
Science (UK CCTYS) in partnership with the Indiana Clinical
and Translational Sciences Institute (IN CTSI) which includes
Indiana University, Purdue University, and the University of
Notre Dame. In 2018, the University of Cincinnati Center for
Clinical and Translational Science and Training (UC CCTST)
joined to expand the program partnership. The purpose of the
Visiting Scholars Program has been to promote collaborative
cross-CTSA training, leverage academic strengths at host CTSAs,
and support the career development of our scholars through expe-
riential training and the development of new partnerships.
Scholars are competitively selected and have the opportunity to
meet with faculty with similar research interests at the host insti-
tution. During their visit, scholars provide a formal presentation on
their work, consult with senior research faculty, and visit with
other KL2 scholars and CTSA program directors at the host insti-
tution. The first scholar exchange occurred in 2017. Since that
time, 12 scholars have participated in the program and 6 more
are scheduled to participate in 2021.

Application and Selection Process

Each year, the KL2 Visiting Scholars Program announcement
and application instructions are e-mailed to eligible scholars
(Supplemental Material, Appendix A). Each participating
CTSA KL2 Director sends the announcement to its own scholars
encouraging them to apply by a specified date that is agreed
upon by the participating institutions. Interested scholars respond
to their home CTSA KL2 Director indicating their intent to apply,
followed by formal application submission (Table 1).

In advance of a selection/planning meeting, each partnering
CTSA compiles application materials for their submitting scholars
and distributes that information to the group for review. During
the meeting, representatives from each participating CTSA review
individual applications and select exchanges based on two criteria.
First, there needs to be good networking opportunities for the can-
didate based on their area of research and identified faculty
researchers. Second, efforts are made to ensure equal distribution
of scholars across the participating institutions. Generally, each
CTSA institution hosts two visiting scholars each year (one in
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Table 1. Application Materials

Iltem  Description

1 Paragraph summarizing the scholar’s program of research
2 List of CTSA institution(s) the scholar would like to visit
3 Rank-ordered list of faculty researchers the scholar would like to

meet, including a brief explanation of how each researcher’s
work potentially informs their own

4 Scholar’s NIH biosketch and full curriculum vitae

the spring; one in fall). Applicants in their second year of training
are given priority consideration. The summer and winter months
are more difficult to schedule exchange experiences due to holi-
days, vacations, and in winter, possible inclement weather for
traveling.

Visiting Scholar Itinerary

Once selected, KL2 scholars are notified by their host CTSA KL2
Director, with the host CTSA taking responsibility for developing
the visiting scholar’s itinerary. The host institution contacts the
faculty members identified by the scholar (as part of the applica-
tion process), as well as additional faculty identified by host CTSA
leadership that may further enhance the scholar’s experience.
Identified faculty receive a letter that provides an overview of
the Visiting Scholars program, a copy of the visiting scholar’s
NIH biosketch and CV, and an invitation to meet with the scholar
(Supplemental Material, Appendix B). The host CTSA also con-
tacts the scholar to request potential dates for their visit and then
develops and schedules an itinerary. Typically, a visiting scholar
will spend one full day visiting the host institution. See Table 2
for a typical itinerary.

Once a final visit is confirmed, a formal invitation with a final
itinerary is sent to the visiting scholar by the host institution’s
CTSA KL2 Director (Supplemental Material, Appendix C), calen-
dar invitations are sent to all participants, and plans for marketing
the scholar’s presentation are finalized. The visiting scholar is pro-
vided with hotel recommendations, parking directions and passes,
a campus map, contact information for key personnel during the
visit, and any other assistance to make their visit a positive expe-
rience. The cost of meals is managed by the host institution, while
travel costs for the visit are managed by the scholar’s home
institution.

Program Evaluation

Following their visit, scholars were asked to complete a brief post-
visit survey about their exchange experience, with results used to
make program improvements. The survey included seven items
with a 5-point Likert-type rating scale response option (strongly
agree to strongly disagree) (Table 3; Supplemental Material,
Appendix E) and two open-ended items. Open response items
included: (1) What were the things you found most useful regard-
ing this Visiting Scholar Program? and (2) What were the things
that could be improved regarding this Visiting Scholar Program?

To evaluate longer-term outcomes and impact of the KL2
Visiting Scholar Program, scholars were invited to complete an
outcomes survey in June 2020. The survey was administered and
completed using REDCap, and included items to identify ongoing
professional interactions resulting from the exchange and types of
outcomes resulting from those interactions (Table 4; Supplemental
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Table 2. Example Visiting Scholar Itinerary

Schedule Event

Day 1 (Evening) Dinner with senior faculty and/or KL2 leadership

the evening before their visit

Day 2 (Morning) Breakfast with research faculty member and/or

KL2 scholars from host institution

Day 2 Research presentation during Grand Rounds, a pro-
fessional working group, or a school or department
“work-in-progress” group consistent with the schol-
ars’ area of research

Day 2 Individual meetings with several senior research
faculty

Day 2 (Noon) Lunch with research faculty members and/or KL2
scholars from host institution

Day 2 Tours or visits to labs and/or clinical areas relevant
to the scholars’ research

Day 2 Exit interview with the host institution’s CTSA

leadership

Material, Appendix F). The Institutional Review Boards (IRB) at
each participating institution provided independent confirmation
that these quality assurance/quality improvement evaluations did
not meet the federal definition of research.

Results

Since the program began, a combined 60 scholars across the 3
CTSA institutions have been eligible to participate (50% physi-
cian-scientists, 65% female, and 18% underrepresented persons).
To date, 20 scholars have applied to participate in the program,
12 scholars have been accepted and completed the program (no
drop-outs to date), and 6 scholars are currently scheduled to com-
plete the program during the 2020-2021 academic year (Table 5).
Including those scheduled to participate, 9 (50%) will have been
physician-scientists, 14 (78%) female, and 2 (11%) underrepre-
sented persons. During the first year of the program, four scholars
exchanged between UK CCTS and IN CTSI. The program was
expanded in the second year to include the UC CCTST with eight
scholars exchanging.

Following the completion of the visiting scholar exchange, all
participants received and completed the post-visit survey (n=12;
Table 3). All scholars agreed or strongly agreed that giving a formal
presentation on their work and meetings with faculty at the host
institution was beneficial and that their itinerary and visit were well
organized. In addition, all but one scholar agreed or strongly
agreed that the visit was valuable in terms of their research and/
or career development, that they had identified at least one person
to contact in the future, and that they would recommend the pro-
gram to other KL2 scholars. The one item where scholars had vary-
ing opinions was with regard to the amount of time allotted for
their visit, with nearly half of the scholars indicating the visit
should be longer.

The outcomes survey (Table 4) was designed to assess longer-
term program outcomes and was completed by 11 of the 12 visiting
scholars. The timing of survey completion was 3-year post-visit for
four scholars, and 2-year post-visit for seven scholars. A majority
of scholars (10 of 11), responding to the long-term program out-
comes survey, stated that they had subsequent interactions with the
individuals they met with during their visit. To date, two scholars

(18%) reported having submitted a collaborative extramural grant
application, with one of those extramural grants funded. These
same two scholars also reported plans to submit additional extra-
mural grant applications. In addition, three scholars (27%) have
plans to submit either a collaborative manuscript or an abstract
with a faculty member they met at their host institution. Finally,
one participant has published a manuscript with a faculty member
they met with during their exchange and has established an
ongoing collaboration with that faculty member.

Open-ended survey items for both the post-visit and outcomes
surveys provide additional insights into the visiting scholar expe-
rience as well as ways to improve the program. Scholars felt the visit
provided them with an opportunity to obtain outside feedback
from experts in their area of research, as well as expanding their
knowledge with regard to new ideas for how to approach their
research questions. One scholar stated that “...the most useful
element of the visit was visiting with potential collaborators and
receiving feedback on work to date, identifying concrete opportu-
nities for collaboration, and determining immediate next steps.”
Overwhelming, the scholars’ open-ended comments highlighted
opportunities to expand their network, such as “to identify new
mentors” and “new experts in their field.” Scholars were tasked
with identifying faculty members to meet with at the host institu-
tion. Several scholars identified this as an area for program
improvement, stating that “they had very narrowly focused their
selections and would have benefited more by working with the host
institution to broaden their choices” and “I could have done a bet-
ter job of identifying additional faculty outside of” their own
discipline.

Discussion

By leveraging the academic strengths of the University of Kentucky
Center for Clinical and Translational Science (UK CCTS), the
Indiana Clinical and Translational Sciences Institute, and the
University of Cincinnati Center for Clinical and Translational
Science and Training, the Visiting Scholar Program was successful
in promoting the career development of KL2 scholars from all
three institutions. Among 60 scholars who were eligible to partici-
pate, 20 (33.3%) applied for participation, and 18 (30%) were
selected. Two applicants were not selected for program participa-
tion because the proposed networking opportunities were not
strong. Program participants were representative of the broader
population of eligible participants in terms of professional disci-
pline, with female representation higher (78% vs. 65%) and under-
represented persons lower (11% vs. 18%; Table 5).

Based on evaluations completed immediately after program
completion, all participants reported that both the opportunities
to give an invited presentation and to participate in the Visiting
Scholar Program were beneficial to career development, and a
majority (11 of 12) reported that the program supported research
development and was effective in expanding their collaborative
networks (Table 3). More specifically, participants shared that
the opportunity to engage in scholarly dialogue and critique with
a new group of research experts helped them to refine and improve
the rigor of their own work. Furthermore, the majority (11 of 12) of
program graduates indicated they would recommend participation
in the Visiting Scholar Program to other KL2 scholars.

For longer-term outcomes, a majority (10 of 11) of participants
reported subsequent contact with investigators they met during
their visit, including two collaborative grant submissions (one
funded) and one collaborative manuscript submission 2- to 3-year
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Table 3. Post Visit Survey
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Response

Question Strongly Agree Agree Not Sure Disagree Strongly Disagree
Giving a formal presentation/talk during my visit was a valuable experience 10 2 0 0 0
Meetings | had with individual faculty or others during my visit were helpful 11 1 0 0 0

| wish my visit at the institution had been longer (i.e., more days) 2 3 4 3 0

The itinerary and other arrangements for my visit were well-organized 10 2 0 0 0

| have met at least 1 person | am likely to contact in the future 6 5 1 0 0

The visit was valuable in terms of my research or career development 8 3 1 0 0

| would recommend this visiting KL2 Scholar program to other KL2 trainees 11 0 1 0 0

Table 4. Outcomes Survey
Response

Questions Yes No
Subsequent interaction(s) with any individual(s) that you met during the exchange visit 10 1
Plan to submit a federal grant with an individual that | met during the exchange visit 1 10
Plan to submit a foundation, industry, or other non-federal grant with an individual that | met 1 10
Written and submitted a federal grant with an individual that | met 1 10
Written and submitted a foundation, industry, or other non-federal grant with an individual that | met 1 10
Awarded a federal grant with an individual that | met 1 10
Awarded a foundation, industry, or other non-federal grant with an individual 0 10
that | met

Plan to submit a manuscript with an individual that | met 2 9
Plan to submit a conference abstract or presentation with an individual | met 1 10
Co-authored a published manuscript with an individual | met 1 10
Co-authored a conference abstract or presentation with an individual | met 0 10
Follow-up communication with an individual(s) you met during the exchange visit? 10 1

Table 5. Participant Demographics
Exchanges Gender CTS Research Type

Credentials Completed Scheduled Male Female URP T1 T2 T3 T4
PhD 6 1 2 5 0 2 5 0 0
PhD/RN 1 1 0 2 0 0 2 0 0
MD 1 3 1 3 2 2 1 0 0
MD/Dual Degree 4 1 1 4 0 2 2 1 1

URP, Underrepresented Person

post-program completion, as well as future plans for collaborative
grant and manuscript submissions (Table 4). Given that only two
scholars reported joint grant submissions and publications, we
looked for potential reasons that might explain this level of out-
come. One common factor identified was that these two scholars
knew one or more investigators at the host institution prior to their
visit. As a result, the Visiting Scholar Program served to strengthen
those relationships and helped facilitate new connections beyond
each scholars’ initial points of contact. For other scholars without a

prior point of contact, the visit supported the formation of new
connections and an additional program structures may be needed
to encourage, support, and sustain new collaborations.

The overall impact of the program may be underreported, as
2- to 3-year intervals may not be adequate for collaborations to
mature and translate into measurable outcomes such as joint grant
submissions and publications. We recommend that outcomes be
assessed at least annually (and perhaps at 6-month intervals) for
at least 5 years following completion of the Visiting Scholar
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Program to fully capture the impact of the program on career
development. We also recommend the addition of interviews to
obtain more robust feedback and overcome the limitations of
open-ended survey items [10]. While the long-term outcomes
reported are modest, ongoing communication between scholars
and faculty at the host institutions is ongoing for 10 of 11 visiting
scholars, so it is possible that additional collaborative grants,
manuscripts, and presentations will emerge over time.

Program improvements and modifications have occurred based
on informal meetings with participating scholars and program
directors. For example, based on informal feedback received from
the first cohort of KL2 Visiting Scholars in 2018, we created a fund-
ing opportunity to promote and accelerate new research collabo-
rations between visiting scholars and faculty at the host CTSA. To
be eligible, the proposed multi-PI projects needed to involve col-
laboration between KL2 scholars who participated in the program
and a faculty member at the host institution. Multi-PIs were
required to have a full-time faculty appointment at their own
CTSA institution, and scholars must have successfully completed
their KL2 program at the time of pilot award funding. Funding was
provided by the CTSAs of the collaborating multi-PIs, with funds
spent at the CTSA that contributed funding (i.e., funds could not be
transferred between institutions). Budget requests could not
exceed $25,000 per CTSA ($50,000 total for direct costs only).
Interested collaborators were asked to submit a joint letter of intent
and biosketches for initial review. Upon invitation, the Multi-PIs
were invited to submit a full proposal for a standard NIH-type
study section review (see Supplemental Material, Appendix D:
Funding Announcement for details).

The pilot grant was offered only one time and has been chal-
lenging to sustain. These challenges include partner institutions
being on varying funding cycles, and the commitment of funds
for the support of the pilot program was a concern at the end of
a funding cycle when institutions were applying for continuation
funding. Identifying additional sources of support for the pilot
grant program could help to cover commitments during the times
in which institutions are competing for renewed funding. The pilot
grant program may be especially important in improving long-
term outcomes for visiting scholar participants as it provides a
more immediate mechanism to encourage and sustain newly
developed cross-institutional parternships [11].

The cost of the Visiting Scholar Program is an important con-
sideration related to program expansion. The cost of this Visiting
Scholar Program has been modest, in large part due to regional col-
laboration which limits travel cost. The host institution covers the
cost of three meals — dinner on the night prior to the Visiting
Scholar Program (typically including the visiting scholar and
KL2 leadership at the host institution), and breakfast and lunch
for the scholar. Some host institutions scheduled the scholar pre-
sentations to occur during the lunch hour and provided food for
individuals attending the invited presentation. The scholars’ CTSA
covered other travel costs (mileage, hotel expenses for one night)
that were manageable, given the proximity between CTSA institu-
tions (200 miles separate UK and IU, 85 miles separate UK and UC,
and 130 miles separate IU and UC).

There are modest administrative costs associated with manag-
ing the program and developing itineraries for visiting scholars,
which are subsumed within the CTSA and KL2 program budgets.
Finally, there are costs to the scholars in time spent in preparing
program applications and preparation for the invited presentation
and program. The program is highly scalable, with costs of expand-
ing the program associated primarily with increased travel costs to

the scholars. Opportunities for hosting the Visiting Scholar
Program using virtual tools are also possible, which would signifi-
cantly reduce travel costs and could increase institutional efficiency
by providing guidance on program support. We have provided
appendix materials to reduce the cost of program development
by other CTSA’s or national programs supported virtually.

Several opportunities for programmatic improvement are
apparent. For instance, we currently rely heavily on scholar men-
tors and KL2 program leadership to prepare visiting scholars to
perform effectively and professionally in their roles as visiting
scholars. The opportunity to provide training for effective engage-
ment in visiting scholar invitations to both optimize performance
and career development through the training of all KL2 scholars is
a future opportunity. For example, leveraging the communicating
science program at the Indiana CTSI to assist visiting scholars with
their presentations, offer constructive criticism, or provide cross-
institutional workshops [12]. Several scholars indicated that it
would have been helpful to receive more input from the host insti-
tution in identifying potential faculty to meet during their visit. In
this case, leveraging existing research development teams and advi-
sory groups to help identify a more diverse group of senior scien-
tists would help ensure young scholars form stronger, more diverse
interdisciplinary collaborations [13].

The visiting scholars program is in the early stages of develop-
ment and as a previously mentioned assessment of outcomes can
be improved through an extended evaluation period and the addi-
tion of post-visit interviews. We anticipate that improvements to
the program, including increased scholar support in the areas of
communicating science and building networks, along with sus-
tained availability of pilot grants will expand the number of visiting
scholars who report sustained interdisciplinary collaborations and
related outcomes.

In summary, the KL2 Visiting Scholar Program is a cost- and
time-efficient program for enhancing KL2 scholar career develop-
ment by leveraging the academic strengths of CTSAs to promote
research development and expand professional collaborative net-
works. Resources developed to support the integrated UK CCTS,
IN CTSI, and UC CCTST programs provided with this report should
expedite the development of similar regional program development as
well as national virtual visiting scholar opportunities.

Supplementary material. To view supplementary material for this article,
please visit https://doi.org/10.1017/cts.2020.564.
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