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Introduction

“Who ought to receive the benefits of research?...and who ought to bear its
burdens?”

-The Belmont Report

An ethical response to this question posed in the Belmont Report would be that both the
benefits and burdens of research should be shared by all those who are potentially affected
by it. In the 45+ years since the War on Cancer was declared, striking similarities in the
burden of cancer still exist by race, ethnicity, and socioeconomic status [1, 2]. Racial/ethnic
minorities and other underserved populations (e.g., persons with disabilities, rural
populations) are underrepresented in clinical cancer research [3], but overrepresented among
those who die from these diseases [4]. This inequality in cancer research cuts two ways.
First, there are too few studies that identify effective strategies for reducing disparities in
cancer incidence, virulence (e.g., cancer stage, grade), and mortality among
underrepresented populations [5]. Second, there are insufficient numbers of well-trained,
competitive investigators from population groups experiencing these extreme cancer
outcomes [6]. Multicultural learning increases awareness of underlying connections in
addition to facilitating the ability to solve problems in multiple ways [7]. Therefore,
enhancing the training of investigators from underrepresented groups who are committed to
improving the health of their communities is a key strategy for reducing cancer health
disparities.

The National Institutes of Health (NIH) [8] defines specific groups traditionally
underrepresented in the biomedical, behavioral, and social sciences as: racial/ethnic
minorities, namely African Americans, Hispanic Americans, Native Americans, Alaskan
Natives, Hawaiian Natives, natives of the U.S. Pacific Islands; individuals with mental/
physical disabilities, andlor individuals from socially/economically/educationally
disadvantaged backgrounds (e.g., low-income, rural, or inner city). National data show that
only 7% of doctoral degrees were awarded to individuals with disabilities, and less than 1%
to American Indians or Alaska Natives [9]. Further, individuals from underrepresented
backgrounds who achieve doctoral training and become researchers face additional
challenges as they work toward scientific independence. As late as 2011, an analysis of NIH
funding revealed that even when other research accomplishments (e.g., publications, NIH
training) were equivalent, African Americans were significantly less likely than Whites to
obtain NIH RO1 funding—a key marker of scientific success and independence [10].
Consequently, the authors stressed the need to explore how mentoring and other training-
related experiences may account for racial/ethnic differences in this specific form of
scholarly productivity. To this end, this study aimed to explore potential differences in the
personal characteristics, mentoring, training, and scholarly productivity of a diverse sample
of trainees in the U.S. by NIH underrepresented status.
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Study Population

We used data from the Community Networks Program Centers (CNPCs) Mentoring and
Training survey. The CNPC survey is a web-based questionnaire completed by students,
postdoctoral fellows, faculty affiliated with the 23 National Cancer Institute (NCI)/NIH-
funded (2010-2016) CNPCs in the U.S. The CNPCs employed community-based
participatory research (CBPR) methods to address cancer health disparities and other co-
morbid conditions among specific racial/ethnic and other underserved populations. The
CNPCs incorporated training components that engaged senior researchers in mentoring and
training new and early-stage investigators, including those from diverse backgrounds [6].
The CNPC initiative was an expansion of the NCI’s Community Networks Program (2005—
2010) and Special Populations Network (2000-2005), both of which emphasized training.

The questionnaire collected personal, academic, mentoring, training, and work-life balance
experience information from participants. The questionnaire was administered to 269
eligible participants, of which 189 (144 trainees, 45 mentors) responded (70% response
rate). We restricted our analysis to 144 of the 189 respondents classified as trainees. The
research team defined #rainees as participants who reported that they had: 1) not yet
completed a terminal degree, but were interested in a research career (e.g., doctoral
students); 2) completed a terminal degree less than 10 years ago and were engaged in
research (e.g., early-stage investigators); or3) completed a terminal degree more than 10 but
less than 15 years ago and were engaged in research (e.g., mid-career investigators). More
information regarding questionnaire development and administration is provided elsewhere
[11].

Study Variables

Outcome variables—Outcome variables were self-reported information about scholarly
productivity in the previous five years: 1) number of first-authored peer-reviewed
publications; 2) total number of peer-reviewed publications (total sum of first-, co- and
senior-author position publications); 3) number of NIH-funded grants as PI; and 4) total
number of any funded grants as a Pl (total sum of NIH- and non NIH-funded grants as PI).
We created binary outcomes for first-authored and total publications variables using medians
as cut points. We created binary outcomes for grants (NIH and total grants) as any vs. none.
Thus, binary outcome variables were coded as follows: (1) > 4 first-authored peer-reviewed
publications (vs. < 4); 2) > 9 total number of peer-reviewed publications (vs. < 9); 3) having
any NIH grant as PI (yes/no); and 4) having any funded grant as a PI (yes/no).

Independent variables

Personal and academic characteristics: The key independent variable of interest was NIH
underrepresented status. We defined NIH underrepresented status as being a member of one
or more of the aforementioned groups that are underrepresented in the scientific workforce
[8]. Personal characteristics included gender, age, ethnicity, and race. Due to small sample
sizes of some racial subgroups (e.g., Native American, more than one race), we collapsed
race into four categories: White, African American, Asian, and Other. Academic
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characteristics included level of education, first-generation college graduate status, academic
discipline(s), academic title, and tenure-track status. We categorized education as Master’s
degree or less versus doctoral/postdoctoral training. First generation college graduate status
was defined as self-reporting being the first in their immediate family to graduate from a 4-
year college or university. We dichotomized academic discipline(s) Public Health or Health
Sciences versus all other disciplines (i.e., Medicine, Nursing). We categorized academic title
as PhD/other doctoral student/Postdoc/Research Associate, Assistant Professor, Associate
Professor, Full Professor/Endowed Chair/other. We categorized tenure-track status as non-
tenure track, tenure track and tenured.

Mentoring and training experiences: We obtained information about the number of
mentors with whom each trainee worked (including their CNPC mentor): no mentor, 1
mentor, 2 or more mentors. We categorized their level of satisfaction with their CNPC
mentor as very satisfied/satisfied versus dissatisfied/very dissatisfied. Amount of time spent
with their CNPC mentor was categorized as more than once per month versus less than once
per month. We collapsed challenges with their CNPC mentor into no challenges versus one
or more challenges (e.g., not enough time, does not understand my needs). We categorized
trainees’ self-reported shared personal or cultural characteristics with their CNPC mentor as
none versus one or more characteristics (e.g., race, ethnicity, sexual orientation), and the
importance of those shared characteristics as extremely important/important versus
unimportant/not at all important.

Training-related factors: We obtained data on the trainees’ experience with postdoctoral
training (yes/no), and their professional development activities and competencies in CBPR.
We analyzed their level of confidence in performing ten knowledge- and skills-based CBPR
competencies [12], and five academic and research-related professional competencies [13].
For both CBPR and professional competencies, trainees rated their level of confidence on a
scale of 1 (not at all confident) to 4 (very confident). We calculated a total sum score for
each trainee, and then dichotomized the competency variables based on the following
median values for our sample: CBPR competencies, low (<28) versus high confidence (>
28); professional competencies, low (<12) versus high confidence (=12).

Work-life balance and job satisfaction: We obtained information about each trainee’s
primary care responsibilities, coded as none versus one or more responsibilities (e.g.,
spouse/partner, child/children, elderly parent(s), multiple responsibilities. We categorized
both the trainees’ level of satisfaction with work-life balance and current job as extremely/
quite satisfied versus not very/not at all satisfied.

Data Analysis

Our final analytic sample consisted of 141 trainees, as three trainees did not respond to the
NIH underrepresented status question. We compared all independent and outcome variables
by NIH underrepresented status using the chi-squared test or Fisher’s exact test. We then
estimated the effect of each independent variable on the odds of each of the four scholarly
productivity outcomes using separate multiple logistic regression models. Odds Ratios (OR)
and associated 95% confidence intervals (Cls) were obtained. As appropriate for exploratory
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research [14], we used a stepwise backward elimination approach to identify the subset of
factors most strongly associated with each outcome. Independent variables were entered into
the initial model if their p-value was < 0.20 [15] in the bivariate analyses. NIH
underrepresented status was included in all models regardless of the p-value. From the initial
model, covariates were manually removed one at a time. The final model consisted of NIH
underrepresented status and covariates that: 1) led to a 10% change in the beta coefficient for
NIH underrepresented status; and/or 2) were statistically significant at p < 0.05. We
performed this procedure separately on each of the four scholarly productivity outcomes. All
quantitative analyses were conducted in SAS® version 9.3 (Cary, NC, USA), and a
significance level of a<0.05 (two-tailed) was considered statistically significant.

Sixty-five percent (n=92) of our sample self-identified as NIH underrepresented trainees
(Table 1). NIH underrepresented trainees were significantly more likely to be first-
generation college graduates (51.7% vs. 12.2%, p<0.001) and report that sharing personal or
cultural characteristics with their CNPC mentor was extremely important/important (56.0%)
to them; versus NIH non-underrepresented trainees (23.3%, p<0.001). There were no
statistically significant differences by NIH underrepresented status in CBPR or professional
development competencies or work/life balance factors. NIH underrepresented trainees were
significantly more likely to report being at or below the median number of total publications
(57.6% vs. 38.8%, p=0.03) and to have no grant funding (43.5% vs. 18.4%, p=0.003)
compared to NIH non-underrepresented trainees.

Scholarly productivity in the previous five years

Tables 2 and 3 present data on the relationship between the scholarly productivity outcomes
and independent variables, controlling for NIH underrepresented status.

First-authored publications—In the final adjusted model, there was an increased odds
of reporting being above the median number (>4) of first-authored publications among
trainees who were Assistant or Associate Professors (vs. PhD/other doctoral student/
Postdoc) with OR=8.47, 95% CI: 2.02-35.60, p=0.004; and OR=24.15, 95% CI: 4.05-
143.94, p=0.0005, respectively. NIH underrepresented status was not independently
associated with first-authorship (p=0.08).

Total publications—The final adjusted model showed a significantly increased odds of
reporting being above the median number of publications (> 9) for trainees who indicated
NIH non-underrepresented status (vs. underrepresented, OR=3.50, 95% CI: 1.29-9.86,
p=0.002). Trainees who had academic training in public health/health sciences (OR=2.98,
95% CI: 1.11-7.96, p=0.03), were tenure-track/tenured (OR=13.52, 95% ClI: 4.69-38.93,
p<0.0001), had = 1 mentors (OR=5.73, 95% CI: 2.02-16.27, p=0.001), and did not report
having challenges with their mentor (vs. any, OR=3.09, 95% CI: 1.15-8.32, p=0.03) also
had significantly increased odds of a greater total number of publications, compared to the
referent category.
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Any NIH grant funding—Based on the final adjusted model, NIH underrepresented status
was not independently associated with reporting any NIH grant funding (p=0.39). There was
an increased odds of reporting any NIH grant funding for trainees who reported having =1
mentor (vs. no mentor, OR=2.40, 95% CI: 1.10-5.23, p=0.03) but a decreased odds of NIH
funding for those who reported being extremely/quite satisfied with their academic work/life
balance (vs. not very/not at all satisfied, OR=0.38, 95% C1:0.18-0.82, p=0.01).

Any grant funding (NIH and non-NIH)—After controlling for other factors, NIH
underrepresented status remained an independent predictor, with non-underrepresented
trainees reporting increased odds of having any grant funding (OR=4.75, 95% ClI: 1.70-
13.22, p=0.003) versus underrepresented trainees. Reporting 1 or = 2 mentors (vs. no
mentor, OR=3.91, 95% CI: 1.62-9.43, p=0.002) and being an Associate Professor (vs. PhD/
other doctoral student/Postdoc; OR=7.43, 95% CI: 1.20-45.86, p=0.03) were also
significantly associated with increased odds of having any grant funding. Conversely,
reporting being satisfied with current work was associated with decreased odds of any grant
funding. (vs. not satisfied, OR=0.28, 95% CI:0.09-0.86, p=0.03).

Discussion

The NCI/NIH CNPCs were successful at achieving the goal of identifying, attracting, and
training health disparities researchers from NIH underrepresented backgrounds in CBPR [6].
Nearly two-thirds of trainees in the CNPCs were from a racial, ethnic or socioeconomic
background the NIH has defined as underrepresented. NIH underrepresented trainees were
also found to be equally as successful as their NIH non-underrepresented trainee
counterparts in obtaining competitive research grants as a Pl from the NIH, (e.g., RO1s, K-
awards). However, we did not observe this equity for the overall number of grants received.
This result may reflect the NIH’s openness to support CBPR-focused research [17, 18]. As
often is the case for scientific innovation and social change, intra-institutional and other
sources of funding may be lagging the commitment of the NIH to support CBPR [19, 20].
Interestingly, we also found that trainees who reported higher levels of satisfaction with
work/life balance and their current position were less likely to report NIH or any grant
funding, respectively. Given that 52% of our participants were non-tenure track, this could
mean that their appointment expectations are varied and may demand less focus on research
and grant activity compared to their tenure-track counterparts. Others have found
inconsistent findings related to work/life balance and career satisfaction among clinical
versus research faculty and suggest further research to clarify the breadth of predictors
related to these concepts to best prepare trainees for long-term academic success [21].

In contrast to grant funding, NIH underrepresented trainees were, on average, publishing two
or fewer total manuscripts per year—significantly fewer than their counterparts. This finding
concurs with the findings from our previous work [18]. While this seems relatively low, it is
important to note that more than 60% of all trainees reported being Postdocs or Assistant
Professors at the time of study, but their publications estimates were based on the previous
five years. Because many of them may have been in graduate or post-doctoral programs and
the normal lag observed in productivity in publishing research findings could be even longer
for early-stage CBPR-dedicated researchers [17, 20], these realities should be considered.
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Nevertheless, this finding highlights that trainees could benefit greatly from more focused
mentoring on how to enhance their publication records overall.

Differences we found in publication and grant funding record may be related, in part, to NIH
underrepresented trainees’ differential experiences in mentoring and professional
development during graduate and/or post-graduate training [22]. Having = 1 mentors
remained a statistically significant predictor for three of the four examined scholarly
productivity outcomes. Individuals from underrepresented minority groups often receive less
mentoring support than their counterparts [23]. We also found that NIH underrepresented
trainees were significantly more likely to be first-generation college graduates compared to
their counterparts. First-generation students often experience unique challenges, such as
dissonance between their familial roots and academic experiences that often continues, even
after earning their doctorate [24]. Mentoring should be adjusted and customized to take this
into account. The fact that 38% of the CNPC mentors also were first-generation college
graduates [11] may have contributed to NIH underrepresented trainees reporting high
satisfaction with their CNPC mentors despite racial or gender discordance.

While our findings make important contributions to the literature about diversity in research
training programs, our study has limitations. Findings from this cross-sectional analysis
represent a specific point in time and do not take into account the cumulative, changing
nature of mentoring and training-related factors. The mentoring and training factors assessed
in this study focused only on current experiences within the CNPC, which did not take into
account previous experiences. Our results also are not generalizable beyond the trainees who
participated in this survey, as well as not being representative of study-eligible CNPC
trainees who did not respond and/or those with disabilities.

Conclusions

Our study found that the CNPCs mentoring and training infrastructure was very successful
in attracting diverse students and early-stage/midcareer investigators, and supporting their
health disparities-focused research careers. As NCI/NIH funding for the CNPCs phases out,
the NIH Diversity Program Consortium’s initiatives will continue to train and mentor
individuals from underrepresented backgrounds (e.g., National Research Mentoring
Network) across the lifecycle of their research careers [23]. Providing these types of
professional development and mentoring resources are critical for recruiting and retaining
diverse students and faculty in their long-term careers. Mentors should particularly assist
underrepresented trainees with building their programs of research and their professional
advancement. Efforts aimed at understanding the relationship between NIH
underrepresented trainee mentoring and effects on cancer-related health disparities should
also be undertaken and sustained.
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