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Abstract

Background: The Kidney Research Scientist Core Education and National Training (KRESCENT) Program was launched
in 2005 to enhance kidney research capacity in Canada and foster knowledge translation across the 4 themes of health
research.

Objective: To evaluate the impact of KRESCENT on its major objectives and on the careers of trainees after its first 10
years.

Methods: An online survey of trainees (n = 53) who had completed or were enrolled in KRESCENT was conducted in
2015. Information was also obtained from curriculum vitae (CVs). A bibliometric analysis assessed scientific productivity,
collaboration, and impact in comparison with unsuccessful applicants to KRESCENT over the same period. The analysis
included a comparison of Canadian with international kidney research metrics from 2000 to 2014.

Results: Thirty-nine KRESCENT trainees completed the survey (74%), and 44 trainees (83%) submitted CVs. KRESCENT
trainees had a high success rate at obtaining grant funding from the Canadian Institutes of Health Research (CIHR; 79%),
and 76% of Post-Doctoral Fellows received academic appointments at the Assistant Professor level within 8 months of
completing training. The majority of trainees reported that KRESCENT had contributed significantly to their success in
securing CIHR funding (90%), and to the creation of knowledge (93%) and development of new methodologies (50%).
Bibliometric analysis revealed a small but steady decline in total international kidney research output from 2000 to 2014, as
a percentage of all health research, although overall impact of kidney research in Canada increased from 2000-2005 to 2009-
2014 compared with other countries. KRESCENT trainees demonstrated increased productivity, multiauthored papers,
impact, and international collaborations after their training, compared with nonfunded applicants.

Conclusions: The KRESCENT Program has fostered kidney research career development and contributed to increased
capacity, productivity, and collaboration. To further enhance knowledge creation and translation in kidney research in
Canada, programs such as KRESCENT should be sustained via long-term funding partnerships.
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Abrégé

Mise en contexte: Le programme KRESCENT (Kidney Research Scientist Core Education and National Training) a été
lancé en 2005 pour augmenter la capacité de la recherche sur les maladies du rein a travers le Canada, et pour encourager
la transmission des connaissances au sein des quatre axes de recherche en santé.

Objectifs de I’étude: Cette étude avait pour but d’évaluer les répercussions du programme KRESCENT sur ses principaux
objectifs ainsi que des retombées sur la carriére des stagiaires participants, dix ans aprés sa création.

Méthodologie: Un sondage en ligne a été mené en 2015 auprés des stagiaires (n = 53) ayant été admis ou ayant complété
le programme KRESCENT. Des renseignements ont également été obtenus par la consultation de curriculum vitae (CV).
Une analyse bibliométrique a évalué la productivité scientifique et la collaboration des participants ainsi que les répercussions
de leur participation a KRESCENT sur leur carriére. Les données de cette analyse ont été comparées a celles des candidats
n’ayant pas été retenus au cours de la méme période. L’analyse comprenait également une comparaison des données
canadiennes avec celles obtenues en recherche sur les maladies du rein ailleurs dans le monde.
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Résultats: Trente-neuf stagiaires du KRESCENT ont complété le sondage en ligne, soit 74% des personnes contactées,
et quarante-quatre ont soumis leur CV. De maniére générale, les stagiaires du KRESCENT ont obtenu plus facilement des
subventions des Instituts de recherche en santé du Canada (IRSC) avec un taux de succés de 79%. De plus, 76% des détenteurs
d’une bourse au niveau postdoctoral ont obtenu des charges professorales a titre de professeur adjoint dans les 8 mois suivant
leur formation. La trés grande majorité des stagiaires (90%) a indiqué que le KRESCENT avait grandement contribué au fait qu’ils
aient obtenu les fonds des IRSC, de méme qu’a la création de nouveaux savoirs (93% des répondants) et au développement de
nouvelles méthodes (50% des répondants). L’analyse bibliométrique a révélé un léger, quoique régulier, déclin de la quantité de
résultats en recherche sur les maladies du rein dans le monde entre 2000 et 2014, lorsque converti en pourcentage des résultats
totaux en recherche sur la santé. Et ce, bien que I'incidence générale de la recherche sur les maladies du rein ait augmenté au
Canada de 2000 a 2005 ainsi qu’entre 2009 et 2014 en comparaison des autres pays. De maniére générale, a la suite de leur
formation, les stagiaires du KRESCENT ont démontré une plus grande productivité, ont plus souvent participé a la rédaction de
publications collectives ou a des collaborations internationales que les demandeurs n’ayant pas recu de financement.

Conclusion: Le programme KRESCENT a favorisé le perfectionnement professionnel en recherche sur les maladies du
rein et a contribué a augmenter la capacité de recherche, la productivité et la collaboration des participants. Ainsi, pour
poursuivre la création de nouveaux savoirs en recherche sur les maladies du rein et faciliter leur transmission aupres des
chercheurs canadiens, nous sommes d’avis que les programmes de formation tels que le KRESCENT devraient continuer

d’étre financés sur le long terme par I'entremise de partenariats.

Received August 10, 2016. Accepted for publication November 25, 2016.

What was known before

The Kidney Research Scientist Core Education and
National Training (KRESCENT) Program was launched in
2005 to increase kidney research capacity in Canada and
enhance collaborations and knowledge translation. A pre-
liminary review of the program in 2010 revealed enhanced
training positions and high success rates for trainees in
obtaining grants and academic appointments. The 10-year
anniversary in 2015 provided an opportunity for a formal
evaluation of KRESCENT, using qualitative and quantita-
tive data.

What this adds

Survey data and a bibliometric analysis reveal that
KRESCENT has led to increased numbers and quality of
research publications, and promoted the development of a
collaborative community of leading kidney research investi-
gators. KRESCENT has significant potential to improve the
lives of people affected by kidney disease in Canada and
should be sustained via long-term funding partnerships.

Background

The Kidney Research Scientist Core Education and National
Training (KRESCENT) Program was established in Canada
in 2004, with enrollment of the first trainees in July 2005.
KRESCENT originated with recognition by the Canadian
research community of the rising prevalence of kidney dis-
ease, coupled with declining interest and engagement of
trainees in kidney research.' At its outset, the major objec-
tives of the program were to enhance kidney research capac-
ity in Canada by training the next generation of leading
investigators and to improve collaborations and knowledge
translation (KT) across the 4 themes of health research: bio-
medical, clinical, health systems and services, and social,
cultural, and environmental factors that affect the health of
populations.

Since 2004, KRESCENT has been sustained by a unique
partnership funding model that includes the Kidney
Foundation of Canada (KFOC), the Canadian Society of
Nephrology (CSN), and the Canadian Institutes of Health
Research (CIHR) Institute of Nutrition, Metabolism, and
Diabetes. Salary support is provided for up to 3 years to
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Post-Doctoral Fellows (MD and/or PhD), New Investigators
(MD and/or PhD, within the first 3 years of academic
appointment at a Canadian institution), and Allied Health
Scholars (enrolled in graduate PhD programs in Canada).
Since 2005, the funding model has been supported by contri-
butions (>$3.5 M) from the private sector and other granting
agencies (Additional file 1). Seventy-two training positions
have been funded in KRESCENT since 2005 with represen-
tation in 7 provinces. Fifteen Post-Doctoral Fellows have
received KRESCENT salary support for training at academic
centers outside Canada. Allied Health Scholars have been
relatively underrepresented within the program (6 trainees
since 2005), although changes have been incorporated into
the peer review selection process in recent years to increase
participation by this group of health professionals.

A unique feature of KRESCENT is its core curriculum,
which is delivered at 2 workshops annually. The curriculum
focuses yearly on selected major topics in kidney research
and consists of core lectures from content experts spanning
biomedical science to topics in health service delivery and
population health, group discussions around pertinent jour-
nal articles, and oral presentations by trainees. Career devel-
opment sessions and grant- and manuscript-writing exercises
are also built into the curriculum. KRESCENT also provides
mentorship support to trainees, particularly at the New
Investigator level, via biannual meetings with senior investi-
gators involved in the program, and review of a checklist of
topics relevant to career development.

A preliminary review of the program in 2010 found that
numbers of training positions in kidney research had increased
due to KRESCENT and that trainees had demonstrated a high
success rate in obtaining peer review grant support and aca-
demic appointments.” Now that 10 years have passed, we
conducted a formal evaluation of KRESCENT to determine
whether the program is meeting its objectives. The evaluation
included both qualitative and quantitative components, using
a survey and bibliometric analysis. Furthermore, we assessed
the overall state of kidney research in Canada since 2000, in
comparison with other countries, to frame the impact of
KRESCENT in this context.

Methods

All recipients of KRESCENT awards between 2005 and
2014 inclusive were contacted by e-mail in the summer of
2015 and asked to complete an online survey questionnaire.
The survey consisted of 14 questions that covered a variety
of areas, including success rate at obtaining CIHR or other
peer review operating grants, and numbers of publications or
peer review grants with other KRESCENT trainees (see
Additional file 2). Electronic reminders were sent out to
those who did not complete the survey, and the survey was
closed after 6 weeks. Survey results are reported either as
categorical values, or in some cases, narrative responses
were grouped into common themes identified by the authors,

and arbitrarily selected responses depicted. In addition to the
survey, KRESCENT trainees were asked to submit their
updated curriculum vitae (CVs) to KFOC for review. The
CVs were reviewed, and data were collected regarding
demographics, research theme and area of research, faculty
appointment status, and grants/publications. All trainees
consented to the use of anonymized submitted data and sur-
vey responses for publication for this formal evaluation.

A bibliometric analysis of KRESCENT trainees, before
and after their training, in comparison with unsuccessful
applicants to the KRESCENT Program in the same period
was also conducted. This analysis compared, for the 2
groups, the average number of papers, average number of
authors per paper, international collaborations (as deter-
mined by presence of international addresses in addition to
Canadian addresses on the manuscript), average of relative
citations (ARC), and average of relative impact factor
(ARIF). ARC measures the frequency in which the article is
cited by other researchers, whereas ARIF indicates the over-
all prestige of the journal in which the manuscript was pub-
lished.* Both indicators control for the disciplinary
differences in papers’ citation rates. Only articles and reviews
were included in the analysis: Abstracts, posters, presenta-
tions, and conference proceedings were excluded.

To contextualize the results, data were compiled on the
field of kidney research at the world level, providing insight
into the impact of all Canadian kidney researchers (includes
KRESCENT trainees and other kidney researchers) com-
pared with kidney researchers from the top 20 countries.
Papers considered as belonging to the area of kidney research
were those that had either one of the specific words in their
title or keywords attributed, or that were published in one of
the specialized journals (Additional file 3). Two time periods
were examined (2000-2005 and 2009-2014) to assess impact
before and after KRESCENT. Finally, the overall impact of
kidney research relative to research in other health sectors
was assessed over time.

Results

Data From Online Survey and CV Review

From 2005 to 2014 inclusive, there were 66 KRESCENT
training awards allocated (37 Post-Doctoral Fellowships, 23
New Investigators, and 6 Allied Health Scholarships) to 53
individual recipients (some individuals received both Post-
Doctoral Fellowships and subsequent New Investigator
Awards). Thirty-eight awards were allocated to researchers
with MD degrees, whereas 22 awards went to non-MD, PhD
scientists. Of the awards to MD researchers, 30 (78.9%)
were allocated to adult nephrologists, whereas 8 (21.1%)
were granted to pediatric nephrologists. The 6 Allied Health
Scholarships were held by awardees in Clinical Psychology
(2), Health Services (2), Rehabilitation Sciences (1), and
Systems Design Engineering (1).
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Figure |. Research areas impacted by KRESCENT. Bar graph

depicts responses to the survey question “Please select the
disease or research area impacted by your research.” Percentage
of responses is on y-axis (n = 44 responses), and number of
responses is indicated in parentheses above each column.
“Other” category included renal failure (4), self-reporting of
obesity/nutrition (1), ethics (1), drug-induced nephrotoxicity (1),
urology (1), patient engagement (1), medication adherence (1),
and development of artificial kidneys (I).

Note. KRESCENT = Kidney Research Scientist Core Education and
National Training.

In all, 45 individuals responded to at least 1 question on
the online survey (85%), and 39 trainees completed the entire
survey (74%). The 14 awardees who did not respond to the
survey represented a mix of individuals in each of the 3 pro-
gram categories (9 Post-Doctoral Fellows, 3 New
Investigators, and 2 Allied Health Scholars).

Forty-four (83%) trainees submitted CVs. Of the respon-
dents, 79% had secured operating grant funding from CIHR
as a principal investigator (PI) or co-investigator since com-
pletion of their training (41% had funding from CIHR as a PI
or co-PI). Ninety percent of respondents reported that the
KRESCENT Program had contributed importantly to their
ability to obtain CIHR funding, whereas 75% noted that
KRESCENT contributed to some extent or to a great extent
in their success at obtaining other peer review grant
support.

Three-quarters (76%) of Post-Doctoral Fellows reported
that they had been appointed to academic positions at the
Assistant Professor level, within an average of 7.8 months of
completing training.

The areas in which KRESCENT participants were work-
ing are shown in Figure 1. The leading 5 diseases/conditions
reported to be impacted by KRESCENT research were
chronic kidney disease (CKD), kidney biology, diabetes,
acute kidney injury, and transplantation.

More than 9 in 10 (93%) respondents noted that
KRESCENT training had contributed to the achievement of
research outcomes, with the majority reporting “knowledge

Table I. Sample Responses to “What Aspect of the KRESCENT
Program Did You Value the Most?”

Theme Sample responses
Scientific - “Foster close relationships and collaboration
interaction/ with the KRESCENT community”
networking - “Networking opportunities to meet
(29/39 researchers from other disciplinary fields”
responses) - “Networking with other kidney researchers
across Canada”
- “The network | have built will last a lifetime”
- “The interaction with others in other pillars
of research”
Workshops/ - “Interdisciplinary research training”
exercises - “Grant and publication review”
(14/39 - “Regular face-face meetings with a focus on
responses) renal-specific topics”
- “All aspects of the training workshops were
immensely helpful”
Mentorship - “Les conseils de nos mentors”
(10/39 - “Amazing mentors”
responses) - “Opportunity for mentorship outside of

your direct research supervisor”
- “Formalized mentorship”

Note. KRESCENT = Kidney Research Scientist Core Education and
National Training.

creation” (93% of respondents) and “development of new
research methods” (50% of respondents) as the leading out-
comes (40 trainees responded to this survey question, and
thus, the calculation of proportions is based on a denomina-
tor of 40, instead of 39).

The development of collaborative research teams to
enhance KT is one of the goals of KRESCENT. The CIHR
research cycle categorizes KT1 as the opportunity to define
research questions and methodologies. KT2 involves con-
ducting research (participatory role), and KT3 refers to pub-
lishing research findings in plain language and accessible
formats.” In response to the question “To what extent are you
involved in KT and specifically KT1-, KT2-, or KT3-level
translational research?” the answer was “to some extent” or
“to a great extent” for 45% of respondents for KT1, 43% for
KT2, and 30% for KT3. More than 4 in 5 (82%) respondents
reported that since completion of training, they conducted
research as part of a multidisciplinary team. Interestingly,
respondents reported an average of 3.4 publications per
trainee (range, 0-36) and an average of 1.2 peer review grants
per trainee (range, 0-17) arising from collaboration with
other KRESCENT awardees.

There were 39 responses to the question “What aspect of
the KRESCENT Program did you value the most?” (Table 1).
Three major themes emerged from these responses: (1) the
opportunity for scientific interaction and networking (29
responses); (2) the value of the workshop meetings, including
grant-writing exercises (14 responses); and (3) mentorship
support (10 responses).
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Table 2. Sample Responses to “What Aspect of the KRESCENT
Program Did You Value the Least?”

Theme Sample responses
Workshop - KIMs and KAMs®
assignments (17/39 - “Some of the required activities
responses) (homework)”

- “Written assignments”
- “The homework, which was not useful
to me”
- “Some of the take-home assignments”
No issues to report - “None”
(10/39 responses) - “None—It was all valuable”
- “l think | enjoyed everything, sincerely!”
- “All had some value”
Miscellaneous (9/39 - “Some of the didactic sessions on very
responses) specific topics were not that useful”
- “Traveling”
- “Having each entire year dedicated to
only one aspect of kidney disease”
- “Not much training related to
technology development”

*KIMs and KAMs refer to Knowledge Integration Modules and Knowledge
Application Modules, respectively, which were written take-home
assignments in the early years of KRESCENT.

Note. KRESCENT = Kidney Research Scientist Core Education and
National Training.

There were also 39 responses to the question “What
aspect of the KRESCENT Program did you value the least?”
(Table 2). The predominant theme that emerged related to
assignments and workload associated with the curriculum
(17 responses). Ten of 39 respondents reported that there
were no negative aspects.

The final question of the survey asked for any additional
comments, and 25 individuals responded. In general, the
comments provided were highly positive. For example, one
trainee noted, “KRESCENT had a huge impact on my career
development. Having the award gave me a level of credibil-
ity and visibility in the Canadian kidney research community
that would have been difficult to achieve in any other way.
There were numerous intangible benefits.”

Bibliometric Analysis

The bibliometric analysis revealed that international kidney-
related research productivity has experienced a small but
steady decline relative to other health sectors from 2000 to
2014 (4.5%-3.9%), as determined by numbers of published
manuscripts (Figure 2). In 2000, Canada ranked eighth in the
world in terms of number of kidney research publications (n
=600), and in 2014, Canada had almost doubled the number
of kidney research publications (n = 1124), ranking seventh
in the world behind the United States, China, Japan, Germany,
the United Kingdom, and Italy.

In comparison with other major countries, the relative
impact of Canadian kidney research increased in the period
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4.6% //\

44% \—\

" I
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34% ——m——————

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Number of kidney | All health research

Year research papers papers % Kidney
2000 15152 339816 4.5%
2001 15697 336449 4.7%
2002 15608 340656 4.6%
2003 16061 35170l 4.6%
2004 16344 364695 4.5%
2005 17075 380545 4.5%
2006 17904 399545 4.5%
2007 18931 430800 4.4%
2008 20153 461059 4.4%
2009 20509 480768 4.3%
2010 20924 502517 4.2%
2011 21878 530609 4.1%
2012 23304 568096 4.1%
2013 24038 592884 4.1%
2014 23757 604059 3.9%

Figure 2. Decline in total international kidney research
manuscripts from 2000 to 2014. Graph depicts gradual decrease
in the percentage of kidney research publications from 2000 to
2014, as the percentage of all health research publications. Below
graph is table illustrating numbers of publications per year and
the percentage of yearly publications devoted to kidney research.
Data derived from top 20 countries involved in health research.
Kidney research manuscripts decreased from 4.5% to 3.9% of
total health research manuscripts from 2000 to 2014.

0f2009-2014, compared with 2000-2005. Figure 3 illustrates
a positional analysis of the top 20 countries publishing in
kidney research as a function of the mean impact of their
papers and the level of specialization in the field of kidney
research. The ARC for Canada between 2000 and 2005 was
1.32, and in 2009-2014, it increased to 1.90. ARC measures
the frequency in which the article is cited by other research-
ers, whereas the Specialization Index (SI) is a measure of the
degree of specialization in a scientific discipline of a given
entity in terms of world science. When the SI is greater than
1, it indicates that the country of interest is more specialized
in its priority area, compared with the world average.
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Table 3. Bibliometric Analysis of KRESCENT Trainees Compared with Nonfunded Applicants.

KRESCENT Nonfunded applicants

Program Before After Change Before After Change
Average annual number of manuscripts

New Investigator 1.02 3.65 (+2.63) 0.80 2.86 (+2.06)

Post-Doctoral Fellowship 0.40 2.02 (+1.62) 0.41 1.41 (+1.00)
Average number of authors per manuscript

New Investigator 6.78 8.62 (+1.84) 6.8l 7.65 (+0.84)

Post-Doctoral Fellowship 6.86 8.55 (+1.69) 7.12 792 (+0.80)
Average number of addresses per manuscript

New Investigator 3.63 5.78 (+2.15) 3.58 4.97 (+1.39)

Post-Doctoral Fellowship 3.37 5.56 (+2.19) 3.66 5.39 (+1.73)
% international collaboration

New Investigator 349 47.5 (+12.6) 30.3 40.1 (+9.8)

Post-Doctoral Fellowship 41.1 45.2 (+4.1) 383 337 (—4.6)
Average field-normalized citation rates (ARC)

New Investigator 1.68 1.88 (+0.20) 1.56 1.77 (+0.21)

Post-Doctoral Fellowship 1.18 2.26 (+1.08) 1.34 1.49 (+0.15)
Average field-normalized impact factors (ARIF)

New Investigator 1.59 1.46 (-0.13) 1.37 1.54 (+0.17)

Post-Doctoral Fellowship 1.28 1.59 (+0.31) 1.36 1.36 (0.00)

Note. Summative data for New Investigators (within 3 years of first academic appointment) and Post-Doctoral Fellows at the time of application to
KRESCENT (Before), and after that time, until 2015 (After). Values in parentheses represent changes (“After” minus “Before”). KRESCENT = Kidney
Research Scientist Core Education and National Training; ARC = average of relative citation; ARIF = average of relative impact factor.

Similarly, when the ARC is greater than 1, the papers are
cited more frequently than the world average in its priority
area. For the period between 2009 and 2014, note that the
ARC and SI include data from all kidney researchers in
Canada, not just KRESCENT awardees.

The findings for a bibliometric analysis conducted for
KRESCENT awardees before and after their training, and for
applicants to KRESCENT who were not successful in receiv-
ing funding, before and after their applications are depicted
in Table 3. Data from Allied Health Scholars in KRESCENT
were excluded from this analysis because of low numbers of
trainees. Compared with nonfunded KRESCENT applicants,
KRESCENT trainees (Post-Doctoral Fellows and New
Investigators) had increases in average numbers of publica-
tions, average numbers of authors per manuscript, average
number of addresses linked to authors on manuscripts, and
percentage of manuscripts involving international collabora-
tions. For Post-Doctoral KRESCENT awardees, both ARC
and ARIF increased after training, compared with nonfunded
applicants. While the ARC increased for KRESCENT New
Investigators after training (1.68-1.88), ARIF decreased
somewhat (1.59-1.46). Examples of high-impact first-author
publications supported by KRESCENT that have improved
diagnosis and management of kidney disease include a large
registry cohort study that demonstrated an increased risk of
adverse renal outcomes (including end-stage renal disease)
with even a single kidney stone episode,® development and
validation of a predictive model for progression of CKD

(which has been adopted internationally),”® and identifica-
tion of a novel gene mutation causing atypical hemolytic-
uremic syndrome.’

Discussion

In 1999, the KFOC organized a national conference with its
stakeholders to map out a long-term strategy for kidney
research in Canada. This conference, Horizons 2000, estab-
lished as a priority the enhancement of kidney research
capacity in Canada,' which led to the development of the
KRESCENT Program. The results of this review reveal sev-
eral positive impacts of the program, including high rates of
success in obtaining subsequent peer review operating grants
and academic appointments at the level of Assistant Professor,
enhanced numbers and quality of publications, and evidence
for team-building and international collaboration.

A recent series of articles in the Canadian Journal of
Kidney Health and Disease has focused on the serious chal-
lenges currently faced by kidney investigators in Canada in
establishing independent research programs, obtaining peer
review grant support, and engaging in KT.'""'* The results of
our survey indicate that a high proportion of KRESCENT
trainees were successful in receiving peer review operating
grant support from CIHR as either a PI or co-investigator
(79%), and the majority of trainees acknowledged the impor-
tance of KRESCENT in achieving this degree of success.
These data are particularly impressive in view of the decline
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Figure 3. Positional analysis of kidney research in 20 countries from 2000 to 2005 (A) and 2009 to 2014 (B). The y-axis shows ARCs
for manuscripts, as an index of impact. The x-axis depicts the Sl: When the Sl is greater than 1.0, the country produces more kidney
research manuscripts than expected, and the opposite is true when the index is less than 1.0. For Canada, both ARC and SI for kidney
research (ie, includes KRESCENT trainees and all other kidney investigators) increased in 2009 to 2014, compared with 2000-2005.

in recent years in success rates for CIHR operating grant
funding."”

A high proportion of Post-Doctoral Fellows who com-
pleted KRESCENT training were successful in obtaining
academic appointments (76%), with the vast majority find-
ing positions at academic institutions in Canada. This extent
of success is notable, especially when one considers recent
calls for reductions in training positions for PhDs and Post-
Doctoral Fellows in the United States, due to a bottleneck in
available academic appointments.'®'” However, a recent
CSN workforce survey reported that Nephrology Division
Heads across Canada were seeking 14 full-time academic
nephrologists immediately (defined as individuals with at

least 75% of time devoted to teaching/research-related activ-
ities), and a total of 73 to 75 academic nephrologists are
sought over the next 5 years.'® Thus, young kidney research
trainees (MDs and/or PhDs) in Canada have a unique oppor-
tunity for career development as independent investigators,
and KRESCENT appears poised to serve this need.
Interdisciplinary research and team work have been
recently emphasized as critical to scientific progress, espe-
cially in the health sciences.'**° Our survey data indicate that
since completion of training, the majority of KRESCENT
awardees conduct research as part of a multidisciplinary
team (82%), and significant numbers are involved in KT1-,
KT2-, or KT3-level translational research. The bibliometric
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data revealed that KRESCENT trainees have increased num-
bers of authors on manuscripts after completion of training,
and increased international collaborations, compared with
unsuccessful applicants. Furthermore, as shown for team-
building and collaboration within the program, survey data
indicated that trainees collaborate in publishing manuscripts
and obtaining peer review grants together after completion of
KRESCENT. The data therefore support an increased likeli-
hood for KRESCENT-supported research findings to be
widely disseminated.

The bibliometric analysis demonstrated that KRESCENT
trainees at the New Investigator or Post-Doctoral Fellow
level had substantial increases in research productivity upon
completion of their training (as determined by the average
annual number of manuscripts), compared with nonfunded
applicants to the program. Similarly, ARC analysis showed
that articles published by KRESCENT trainees received
more citations than those published by nonfunded applicants,
suggesting a higher level of scientific impact. In this regard,
after KRESCENT training, the overall ARC for New
Investigators was 1.88, and the ARC for Post-Doctoral
Fellows was 2.26, values which compare favorably with the
ARC for Program-supported articles arising from trainees in
the Canadian Association of Gastroenterology (CAG)/CIHR/
Partners training program between 2003 and 2011 (1.73).*

The results for ARIF reveal that KRESCENT Post-
Doctoral Fellows published in journals of higher scientific
impact after completion of training, compared with non-
funded applicants, and the average normalized impact fac-
tors were comparable with those observed for the CAG/
CIHR/Partners training program.* However, the ARIF for
KRESCENT New Investigators did not increase compared
with values before KRESCENT training or compared with
nonfunded applicants, nor was the increase in ARC higher
than that observed with nonfunded applicants (0.20 vs. 0.21,
respectively). Although reasons for this observation are
unclear, it is notable that the average normalized ARIF prior
to KRESCENT training for New Investigators was relatively
high (1.59), as was the ARC (1.68), supporting a high perfor-
mance level of KRESCENT awardees at baseline.

Perhaps the most revealing data in our analysis derive
from the narrative comments obtained from the survey ques-
tionnaire. Many survey respondents highlighted the value of
collaboration and interaction with peers across Canada. The
responses support the importance of face-to-face workshop
meetings in research training, which foster networking and
team-building. Unfavorable comments regarding KRESCENT
were few and largely restricted to the workload burden arising
from the core curriculum. In this regard, work assignments in
KRESCENT have been modified extensively since 2005,
with reduction in time commitments and introduction of exer-
cises with distinct potential benefits (including publication of
review manuscripts, and mock grant- and manuscript-review
panels).

Our analysis of KRESCENT has certain limitations.
Although the survey questionnaire completion rate was sig-
nificant (74%), those trainees who did not respond may have
differing views on the strengths and weaknesses of the pro-
gram. Data collected from trainees’ CVs are subject to poten-
tial error due to self-reporting, and a verification process was
not conducted. The subjective nature of some of the survey
responses can also be viewed as a limitation. With regard to
the bibliometric data, we did not perform statistical compari-
sons, because use of tests of statistical significance is consid-
ered problematic and potentially detrimental in bibliometric
analyses, as the data do not meet most assumptions for per-
formance of these tests.”' Finally, the use of data from non-
funded applicants to KRESCENT as a comparator group
may be viewed as a weakness, because it might be expected
that KRESCENT trainees should outperform this group on a
number of research metrics. Nonetheless, our analysis is
strengthened by the relatively high response rate to the ques-
tionnaire, and the robust bibliometric analysis, which allowed
for comparison of research metrics before and after
KRESCENT training.

The bibliometric data indicate that Canada’s position
within the international kidney research community has
strengthened in the period from 2009 to 2014, compared
with 2000-2005, in terms of both impact and numbers of
publications. Although the increase in the number of
Canadian kidney-related publications and the ARC corre-
spond temporally to the period when the KRESCENT
Program was launched and implemented, the evaluation
methodology does not permit direct attribution. Besides
the potential contribution of KRESCENT, several factors
likely played important roles in enhancing Canada’s posi-
tion in the period between 2000 and 2014, including an
increase in the overall number of funded Canadian kidney
researchers.

Conclusions

From this evaluation, we conclude that the KRESCENT
Program has enhanced kidney research capacity in Canada
and fostered collaboration and KT. The program has resulted
in increased numbers and quality of research publications,
and promoted the development of a collaborative community
of leading kidney research investigators. Our data suggest
that to meet the needs of the kidney research community and
stakeholders in Canada, KRESCENT should be sustained via
long-term funding partnerships.
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