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Abstract Investigators from diverse racial and ethnic

backgrounds are grossly underrepresented in the nation’s

biomedical research enterprise. Projections of current

demographic trends suggest that population growth rates of

minority populations will outpace that of the Caucasian

population by 2060. Thus, this workforce will remain a

poor reflection of the U.S. population. As a result of this

underrepresentation of all sectors of the U.S. populace, the

majority of the HIV research involving minority popula-

tions—those disproportionately impacted by HIV infec-

tion—will be conducted by investigators who do not

resemble them. Although this does not necessarily preclude

scientifically valid and important research, it produces

research without the important cultural and contextual

issues that can enhance the utility and generalizability of

specific findings or interventions. The goal of this review is

to not only raise awareness of the small numbers of

minority investigators engaged in biomedical research, but

also to identify the challenges to recruiting and retaining

these investigators. In this article, while we discuss issues

of diversity in general, the focus will be upon the mental

health aspects of the HIV epidemic for illustrative pur-

poses: to demonstrate the issues associated with enhancing

investigator diversity as a strategy for remediating the

chronic shortage of historically underrepresented investi-

gators in scientific research. After presenting the magnitude

of the problem and a rationale for enhancing diversity of

the biomedical research workforce, we identify a number

of potential reasons and challenges for the shortage of

minority investigators. Aspects of the mentoring process,

together with ten key suggestions, are discussed as the

backdrop for the supplement papers that follow (dealing

with mentoring principles, challenges, and mentoring-

related issues on mentee, mentor, mentee-mentor rela-

tionship, and programs). By identifying these realities we

hope to: (1) promote greater discussions of these chal-

lenges in academic institutions and settings; (2) suggest

meaningful strategies to address these challenges; and (3)

foster a national discussion about the long-term investment

necessary for permanent change, as there are no easy

‘fixes’ for these challenges.
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Introduction

Over a decade ago, the federal government announced in

Healthy People 2010 its national directive to eliminate

racial and ethnic health disparities by 2010 [1]. While there

have been modest improvements in specific disease states,

by and large, these have been outpaced by the ongoing

health disparities, with significant morbidity and mortality.

As the gap in life expectancy between Caucasians and

African Americans and Hispanics continues to widen, a

number of diseases have been identified as responsible for

this trend. AIDS is one of these diseases—a bona fide
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health disparity, disproportionately impacting racial and

ethnic groups, demonstrating some of the most profound

disparities for African Americans, Hispanics, including

other subgroups such as men of color who have sex with

men [2]. The National HIV/AIDS Strategy (NHAS),

released by the White House in 2011 [3], and recently

updated [4], is the nation’s first comprehensive and coor-

dinated HIV/AIDS plan, identifying reduction of HIV-

associated disparities.

To achieve the goal of health equity in any disease pro-

cess, it is essential to understand what drives, maintains, and

will remediate the disparities. A well trained and diverse

scientific research workforce is an essential component of

any plan to address these disparities, including disparities

research (and related research areas). This diverse biomed-

ical research workforce can increase the range and types of

perspectives through which health disparities can be viewed

and studied. However, to achieve such a capable diverse

workforce will require a significant investment of time,

effort, and resources—a daunting challenge at a time of fiscal

constraints. However, this investment can be viewed as an

investment in the health of America, given the significance

and impact of health disparities in America [5]. An Institute

of Medicine Report indicated that educational and training

strategies to increase the proportion of racial and ethnic

minorities in the health care workforce are a prominent

approach to address the most promising health disparities

interventions [5]. Achieving the goal of a highly diversified

research workforce will require addressing a number of long-

standing and deeply embedded challenges, as discussed by

Valantine and Collins [6].

The Magnitude and Nature of the Problem

The magnitude of the problem is demonstrated in Fig. 1. The

lack of diversity in the biomedical scientist population, as

reflected by this data, demonstrates the potential for a narrow

perspective that limits the breadth of scientific inquiry, as well

as the public health responses/interventions that are derived

from them. This limited diversity is particularly relevant in

areas such as health disparities, where the investigators fail to

reflect the populations under study, and for which the

increased attention and funding have not led to a significant

reduction in the scope of the problem. The lack of diversifi-

cation in the scientific workforce is supported by data from

several national reports [7–9]. Further, the benefits of diver-

sification have been observed across a number of disciplines–

ranging from discoveries and innovations to encouraging the

search for novel perspectives, leading to diversified approa-

ches to decision making and problem solving [10, 11].

There have been a number of longstanding mentoring

programs at the NIH (and other biomedical research facili-

ties) designed to increase the number of scientists from

underrepresented minorities (URM) (Table 1) with varied

degrees of success, but all falling below the level anticipated.

A major challenge for these programs continues to be that the

increases at the training level have not been accompanied by

a similar increase at the institutional level. The reasons for

this are unclear but American Association of Medical Col-

lege statistics from U.S. medical school faculty confirm this

discrepancy [12]. Diversity in the U.S. physician workforce

remains unchanged compared with prior years—with

approximately 8.9 % of physicians identifying as black or

African-American, American Indian or Alaska Native, and

Hispanic or Latino. Although blacks or African-Americans

comprise 13 % of the U.S. population, they account for only 4

% of the physician workforce [12].

Rationale for Increasing the Number

of Investigators from Underrepresented Racial

and Ethnic Groups

Despite significant scientific advancements in HIV

research, these have not consistently translated into

Fig. 1 U.S. demographics and

the biomedical scientist

population. Sources: 1,2 U.S.

Census Bureau (Table 2 in

Overview of Race and Hispanic

Origin: 2010, and Table 6,

Percent of the Projected

Population by Race and

Hispanic Origin for the United

States: 2010 to 2050); 3 Derived

from data provided by NIH

Office of Extramural Research

Division of Information

Services Reporting

Branch; 4 National Science

Foundation, Survey of

Doctorate Recipients, Appendix

Table 5–17
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advances for segments of the U.S. population dispropor-

tionately impacted by the HIV epidemic, the majority of

whom are racial and ethnic minorities. This disparity in

those who actually benefit from scientific advancement

may place the health of minority populations at risk, as

noted by the Sullivan Commission on Diversity in the

Healthcare Workforce [13]. The report concludes that the

failure of the nation’s health professions to keep pace with

the changing demographics may be a greater cause of

disparities in health access and outcomes than the persis-

tent lack of health insurance for tens of millions of

Americans. While there are no systematic studies to assess

Table 1 Some barriers to success in HIV/AIDS research faced by individuals from diverse backgrounds

Barrier Implications of barriers Possible solutions and strategies to overcome barriers

Individual-level

Mentoring and training Inadequate research training opportunities, research

resources and pipeline programs for independent research

readiness; limited professional role models for career

planning

Mentored research training and research education

awards with increased funding opportunities for

research training

Professional

development and

socialization

Deficiencies in communication, presentation, publication,

grant-writing and other survival skills; deficiencies in

knowledge of funding sources, the grantsmanship process

and networking

Mentored research training and research education

awards with increased funding opportunities for

skills building programs

Self-perceptions and

feelings

Lack of self-confidence and isolation; unacculturated into

research world; relative invisibility of researchers from

diverse communities related to inadequate publications

and track record; view that diversity-focused research is

substandard

Increased awareness of positive impact of research

contributions; broaden scope of funding agencies to

diversify support; encourage opportunities for

diverse investigators to participate in resource rich

programs such as Centers and/or multi-site projects

Institutional-level

Research infrastructure

and resources

Lack of strong culture for research, limited availability of

cutting edge scientific equipment, lack of follow through

on institutional commitments

Increased funding opportunities for research

infrastructure development; increased integration

of research with curriculum, improved access to

core facilities, increased accountability of

institutional leadership

Institutional priorities,

bias and support

Overwhelming competition from large and more

established mainstream institutions for limited resources

and funding; insufficient support and/or commitment

from home institution

Increased funding opportunities for collaborations

and partnerships; increased commitment and

accountability; cultivate long term relationships

between diverse and mainstream perspectives

Leaky pipeline Unacceptable rates of attrition from one career stage to the

next higher one, especially at the transition points

Increased number of programs that focus on

strengthening retention

Organizational/Structural-level

Resources Inadequate time necessary to do research (administrative

responsibilities and teaching load); inadequate library

resources, such as lack of journals, to do research

Addressing policy and political issues; protected time

and support; development of newer technologies

Competing demands and

inadequate incentives

Absence of social support; health and family commitments,

such as childcare requirements; lack of transportation

options; low financial remunerations

Addressing policy and political issues; focus on

contextual factors; improved organization of

services

Social/cultural-levels

Culture and language Cultural insensitivity—inadequate attention to cultural

differences as variables of interest, available interests not

sensitive enough to peculiarities of diverse groups;

language barriers for some diverse groups in publishing

and completing applications

Provide support for culturally-sensitive programs;

advance science of cross-cultural support; provide

program support for enhanced language

competency

Stigma, discrimination

and microaggressions

Restricted opportunities; insults and injustices Empowerment, partnering, rights to equality and

ethical imperatives

Systemic-level

Mistrust, misperceptions,

miscommunications

and insensitivity

Stigmatization of diversity-focused research;

communication gaps; lack of understanding and

appreciation for nuances and complexities of diversity-

focused research

Increased awareness and education regarding equity

and diversity issues; more equitable access to care

and research participations; increased number of

researchers from diverse backgrounds, especially in

community-based participatory research; increased

representation on review committees
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the contribution of the current scientific workforce repre-

sentation to existing health disparities, or how new work-

force models alleviating these disparities may mitigate

them, it is agreed that a diverse workforce would have

significant impacts on disparity-related factors and out-

comes at the individual, community and systems levels

[14].

Aside from addressing research to reduce and eliminate

racial/ethnic disparities, there are other important reasons

for increasing the diversity of the scientific biomedical

workforce. These reasons have been suggested by many,

and include but are not limited to: (a) broadening the

research agenda by including diverse insights, perspectives

and experiences to make it more relevant to the wider U.S.

population; (b) ensuring full societal benefit by supporting

work conducted by a more representative sample of the

wider population; and (c) ensuring the full democratization

of an enterprise that attempts to address the health needs of

all while utilizing research conducted by very few from the

populations with the poorest health indicators [5].

An example of these benefits includes lessons learned

from community partnerships. We Act, a community based

organization focusing on environmental justice, in part-

nership with Columbia University, together addressed the

issue of increased asthma morbidity and mortality in Har-

lem. Their success demonstrates how public health

research cam be strengthened and accelerated through the

unique insight, experiences, and understanding that indi-

viduals from non-traditional scientific backgrounds (in this

case a community) can bring [15]. For example, air quality

monitors, which initially yielded few findings, were relo-

cated in response to community input, detecting grossly

elevated particulate matter. This led to the removal of the

diesel powered school buses from the area, and in the

process highlighted the issue of environmental disparities

and dumping [15, 16].

To a large extent, investigators conduct research on

problems that they see and feel compelled to address,

which is influenced by their experiences and interests, as

the lens for a researcher’s curiosity is significantly influ-

enced by their cultural and ethnic filters. First-hand

involvement in the communities under study can be a

benefit, as in ethnographic field research, a key prelude to

prevention research [17]. The insights that individuals from

underrepresented groups may possess due to their experi-

ences, as well as the potential for greater ease in gaining

acceptance and credibility in marginalized communities,

may facilitate research feasibility. In addition, there is the

issue of possible subjective bias in the gathering and

interpretation of data that may be created by Caucasian

investigators conducting research on minority populations.

Advances in our knowledge of disparities can be obtained

by investigators from all races and ethnicities. However,

the issue of who is conducting research on disparities is

related to the moral argument for diversity, which has been

linked to efforts that address the inadequate representation

of race, ethnicity and gender in the biomedical workforce.

An Institute of Medicine symposium report stated that

enhancing diversity in the health profession is not only

‘‘the right thing to do,’’ but ‘‘the smart thing to do’’ [18].

Challenge 1: Why is There a Significant Shortage

of Research Investigators from Diverse Racial

and Ethnic Backgrounds?

There are a number of reasons why the number of research

investigators from underrepresented racial and ethnic groups

lags far behind Caucasians. While this supplement as well as

the work of others has focused on career develop-

ment/mentoring programs to overcome barriers at the indi-

vidual investigator level, relatively little attention has been

paid to programs that target barriers at the sociocultural and

systemic levels. Although many of these barriers are more

difficult to address, they nevertheless constitute significant

impediments that must be considered. In Table 1, we iden-

tify some of the barriers that individuals from diverse

backgrounds face at multiple levels (i.e., individual, insti-

tutional, organizational/structural, social/cultural/systemic)

and suggest solutions for overcoming them. Many questions

must be answered: What does the shortage of scientists from

diverse backgrounds truly reflect? Is it a decreased interest in

science among these populations or the financial constraints

of significant post-baccalaureate debt, or the financial lure of

other professions that may generate less debt and/or provide

a shorter (and more assured) trajectory to success? Making

science more attractive to students of all races and ethnici-

ties, including racial and ethnic minorities through sparking

a sense of excitement, has been an ongoing challenge,

especially given the waning interest in this field [19].

Financial burden often discourages secondary education

and post-secondary education, or leads to choosing careers

that are not tied to the time and financial constraints

associated with the additional training necessary for a

successful research career [20, 21]. The amount of post-

graduate debt can be overwhelming with increasing tuition

costs at both private and state supported colleges and

universities. In 2011, 86 % of medical school graduates had

a median education debt of $162,000. A borrower with this

debt level would have a repayment schedule of $1500 to

$2100 per month after residency, depending on his or her

repayment plan [22]. When the amount of outstanding

premedical educational loans was analyzed, nearly two-

fifths of all matriculates reported they had $25,000 or more

in outstanding premedical educational loans. If one further

analyzes these students by race, Blacks or African Amer-

icans (56.0 %), American Indian or Alaska Native
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(53.7 %) represented the highest percentage of those

reporting the most in outstanding premedical educational

loans ($25,000 or more). The contribution of financial

barriers, especially for minority populations, cannot be

overstated, [23] and models that address scientific diversity

pipeline issues must account for this factor. When con-

sidering strategies to remediate the barriers to research

success, it will be important to include economic disin-

centives among the barriers that will require innovative

strategies.

Challenge 2: What are the Components of a Career

Development/Mentoring Model to Address

the Shortage of Diverse Research Investigators?

This supplement focuses on mentoring because effective

mentorship is arguably the most intense and critical form of

leadership associated with training in any field. It is one of

the most frequently cited components of a successful

research career [24]. By extension, the absence of men-

toring and research collaboration has been identified by

minority investigators as critical barriers to research par-

ticipation [25]. Most current models of research workforce

development have targeted individual-level factors, such as

mentoring, with much less attention to factors at the sys-

tems level, such as strengthening resources; promoting

coordination, integration and collaboration of diversity

efforts, enhancing institutional commitment and fostering

leadership. Equally important is attention to the community

and environmental factors that drive attrition and remedi-

ating them—including economic barriers and the social

environments. Future research workforce models must

target socio-economic, as well as political macrostructural

factors, including the social determinants of health, such as

resource disparities, discrimination, poverty, residential

segregation and disparities in educational quality—many

of which also overlap with those factors identified in the

Healthy People 2020 [26]. Institutional contributing fac-

tors, such as institutional bias, microaggressions, policies,

and procedures merit strong consideration and review, to

identify whether and how these factors may contribute to

the failure of individuals who may need remediation.

Irrespective of the model developed, due consideration

must be given to the potential effects of external factors

such as: (a) the funding environment; (b) the review pro-

cess; (c) the potential ramifications of a peer review pro-

cess that is also confounded by a dearth of minority

investigators; and (d) disproportionate burden of mentoring

and other nonacademic activities on URM faculty [27–29].

Models to address the barriers and reasons for the shortage

must include a number of factors, such as: (a) the impact of

the total cost of debt repayment upon career choices;

(b) the impact (positive and negative) of programs/

organizational culture that target investigator development

across the career span and on retention in a research career;

(c) the training/educational processes and how these

encourage or discourage racial and ethnic students across

the academic continuum; and (d) the range of pressures on

URM faculty to engage in activities/roles that detract from

the pursuit of a research career [30]. Several models, as

discussed in this supplement, address these questions.

To address the often cited financial barriers, it would be

useful to take advantage of complementary initiatives

including the Gates Millennium Scholars Program [31],

loan repayment programs [32], or other financial-incentive

programs to improve the distribution of mentoring

resources. The Gates scholarship program provides lead-

ership development programs for minorities, and support

for the cost of education by covering unmet need and self-

help aid for minorities. The NIH loan repayment program

is designed to counteract financial pressure by repaying up

to $35,000 annually of a researcher’s qualified educational

debt in return for a commitment to engage in NIH mission

relevant research. Advances in computational methods and

system sciences suggest it is possible to build models of the

scientific workforce that go beyond the individual level and

inform our understanding of workforce dynamics [33].

Examples of such topics that could be addressed in work-

force dynamics include identifying external factors such as

economic incentives and disincentives; factors that may

have differential effects in various subgroups such as

young investigators, minorities, women; and how short-and

long-term outcomes may be rooted in personal relation-

ships, institutions or programs.

One model worthy of note has emphasized the person-

environment fit and has been a successful career develop-

ment program for Alaska Native/American Indian people

[34]. Assessments of the effectiveness of this model con-

firm that adequate mentoring can lead to independent

investigator development and funding success. The out-

comes of this model would suggests that inadequate men-

toring constitutes a major barrier to successful competition

for NIH funding among members of underrepresented

racial/ethnic groups. Data from Shavers et al. [25] also

confirms that inadequate mentoring was one of the most

feasible and practical actions to overcome barriers to

success.

Any discussion of the diversity gap in biomedical

research should also consider external factors such as the

review process. An NIH working group draft report noted

that ‘‘The prospect of bias in the NIH peer review process

is a serious matter that calls for deliberative action in a

timely fashion’’ [35]. The NIH report recommendations

include designing an experiment that determines the effects

of anonymizing applications with respect to applicant

identity as well as that of an applicant’s institution [35].
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Finally, it must be noted that while mentorship is the

cornerstone of career development programs, effective

mentorship is multidimensional (including components

such as professional networking, relevant didactic knowl-

edge, direct research experience, scientific skills and

grantsmanship. Thus any successful program must also

address inadequacies in these areas [36]. The program

described by Dolcini et al. [36] has been successful for

minorities at the postdoctoral level, based upon conven-

tional outcome measures such as peer-reviewed publica-

tions and funded grants in HIV prevention research. While

there are many ways to define academic success, such as

the creation of collaborations and networks, securing

external funding and peer reviewed publications remain the

most commonly used benchmarks of academic success for

promotion and tenure

Challenge 3: How can We Best Ensure that Racially

and Ethnically Diverse Investigators Progress

from One Career Stage to the Next?

The metaphor of a ‘‘pipeline’’ has been used to describe the

process of building a talented cadre of future scientists

from diverse backgrounds. Some have questioned the

pipeline metaphor by discussing the active choice aspects

involved in career progression [37]. Research career

development and enrichment efforts, aimed at diversifying

the research workforce, are essential to foster independent

research readiness. Governmental agencies, academic

institutions and the private sector are working toward this

goal through numerous novel programs and initiatives to

build diversity. Nevertheless, there remains a significant

problem as not all individuals flow equally through the

pipeline; rather race, ethnicity and gender substantially

influence the forward momentum through the pipeline at

succeeding stages. Racial, ethnic and sexual minorities are

more likely to ‘‘leak’’ out of the pipeline, resulting in low

numbers of minorities at every stage of career develop-

ment. Data from Fig. 2 demonstrate that the training

pipeline functions more like a ‘‘funnel,’’ with increased

attrition among racial, ethnic and sexual minority individ-

uals further up the academic ladder, as well as among those

who proceed toward higher educational and research

milestones. For example, an estimated 39 % of the K-12

school age population is underrepresented racial and ethnic

minorities (URM), but there is a consistent decrease in the

percentage of these individuals as one progresses up the

educational ladder. Only 5 % of underrepresented minori-

ties who received science and engineering doctorates

(8, see Fig. 2–1). In FY 2012 only 5.3 % of Principal

Investigators (PIs) on NIH Research Project Grants (RPGs)

were from URM groups [38]. Thus, the leaky pipeline

problem appears to also be one of retention, suggesting that

targeting retention at successive stages of educational and

professional development could mitigate some of this

attrition. The best way to determine the factors driving

attrition, and at which specific pipeline stages, is to conduct

careful longitudinal analyses, following the same individ-

uals over time—and preferably from the earliest career

stage possible. Targeted programs can be developed to

facilitate research career development and retention by

identifying those characteristics that best predict persis-

tence and retention in biomedical research careers. Multi-

ple etiologies have been proposed to explain the minority

pipeline leak, including sociocultural and systemic factors

which have received considerable attention, such as

empowerment, isolation, and subtle discriminations [39].

Mentoring Process to Enhance Diversity in the HIV/

AIDS Research Workforce

When mentorship is considered for diverse researchers,

another layer of complexity is added (e.g., potential impact

of discrimination, stress, and isolation). One of the more

salient mentorship concerns is the issue of cultural sensi-

tivity and competency—mentees often seek mentors who

can speak their language and understand their world. In

view of the dominance of the Western culture in the health

research world, mentors would benefit from cultural com-

petency training to recognize the cultural values and beliefs

of mentees, and may even need to go beyond cultural

competency to the challenges of cultural humility and

safety [40].

Another critical issue in analyzing the mentoring pro-

cess (across mentee, mentor, and mentee-mentor relation-

ship) is the use of a conceptual approach to provide a

framework for mentoring strategies. For example, cogni-

tive dynamics may be identified for the mentee through a

conceptual roadmap of a research career to delineate

options, stages, and trajectories to becoming an investiga-

tor [41]. A clear advantage of such an approach is treating

outcomes as more than discrete dependent variables, but as

a process or a pathway. One path may lead exclusively to

research and others may lead to a hybrid researcher/clini-

cian or to a program administrator or policy-maker [34].

One of the more significant conceptual illustrations of the

mentoring process utilizes the notion of mentee integration,

based upon the Tinto theoretical approach [42]. This con-

ceptual model, proposed some 40 years ago, helps to

explain the discouraging data showing progressively more

minority attrition as the academic rank increases (Fig. 2).

The central tenet is that whether an individual persists or

drops out is strongly predicted by the degree of academic

or social integration that evolves over time [42]. These two

issues (cultural competency, conceptual basis) are exam-

ples of ways to address the mentoring process to enhance
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diversity; however, there are many other factors that must

be taken into account. We identify ten key considerations,

some of which are also embedded in the papers that follow:

(1) develop evidence based, concept-driven career devel-

opment programs grounded in learning theory for effective

training/education and behavioral/social science research;

(2) expand mentoring programs to go beyond the tradi-

tional domains of race, gender and ethnicity to include a

host of other factors such as sexual orientation, language,

physical disability; (3) initiate intensive recruitment,

research preparation and academic enrichment programs in

elementary and middle school years to continue across the

high school and collegiate experience; (4) expand men-

toring programs to further diversify the research workforce

and within a sociocultural context, while enhancing

awareness of the role of community in research; (5)

leverage existing resources to develop programs with more

immediate impact, utilizing existing databases for prelim-

inary projects and senior mentors; (6) identify optimum

strategies to stimulate interest in disparities-related condi-

tions; (7) identify effective ways to recover those individ-

uals who have dropped out of the educational system, or at

risk for dropping out; (8) expand the outcome measures of

successful training to non-traditional benchmarks (e.g.,

successful collaborations or teaching science in secondary

schools); (9) develop mentoring retention programs tar-

geted to the specific career transition points in the training

pipeline to reduce attrition; and (10) provide incentives to

develop and enhance an institution wide mentoring culture.

Tracking programmatic impact through specific and readily

quantifiable indicators of progress will be essential. This

includes tracking milestones that can distinguish outcomes

by career stage and by duration (short- and longer-term).

This Supplement

The focus of this supplement is to heighten awareness of

the importance of enhancing, diversifying and strengthen-

ing the research workforce to reap the maximum benefits of

disparities research. Papers in this supplement analyze the

mentoring process from a number of perspectives for HIV

investigators from diverse racial and ethnic backgrounds.

Dissemination of this knowledge is an essential first step

toward implementation of diversity enhancing programs.

There are three major sections for this supplement: (1)

background and fundamental issues on pipeline diversifi-

cation and research mentoring; (2) the mentoring process

including principles, challenges and approaches; and (3)

directions and future considerations for diversity mentoring

programs. Although this supplement focuses on HIV/AIDS

research with illustrations from this field of science, it can

also be utilized to stimulate thinking for application in

other health disparity states.

This paper introduces the supplement and the first sec-

tion by highlighting the importance of a diverse research

workforce, the challenges in trying to recruit and retain a

diverse workforce, and some key considerations in the

papers that follow. McGee [37] sets the stage for the other

papers with theories and insights about mentoring rela-

tionships, offering a definition of mentoring, and a dis-

cussion of the importance and challenges of mentoring.

Pfund et al. [43] provide a state-of-the-art review and

summary of what is known about metrics for assessing

mentoring.

The second section addresses some challenges and

approaches of the mentoring process. Fuchs et al. [44]

discuss pipeline programs for HIV undergraduate
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investigators and the theoretical frameworks that guide the

mentoring approach. Brewer et al. [45] provide a per-

spective of the mentee from Black early-career HIV

investigators, reflecting on their needs, challenges, and

opportunities regarding the right mentor and mentorship

environment as well as contributions and ‘‘threats’’ to

success. Subsequent papers in the mentoring process sec-

tion discuss tailored mentoring programs for Latinos and

other individuals from diverse communities [46], cultural

competency of the mentor in HIV research [40], multi-

disciplinary or transdisciplinary HIV research teams within

mentoring programs [47], HIV network-based mentoring

programs [48], and mentor training to improve mentee

skills and outcomes [49].

The final section focuses upon next steps and directions

for mentoring programs, going beyond individual level

issues to considerations that may lead to career success.

Manson [50] discusses how the institutional environment

interfaces with mentoring programs, by focusing on orga-

nizational processes and action possibilities that are critical

to promoting skills, knowledge and talent. Zea and Bowleg

[51] employ an ecological framework to identify the

impact of the multilevel structural barriers that impede new

investigators from crossing the final frontier from mentored

research to independence. Stoff and Cargill [52] close the

supplement with a proposal for a general template to guide

future mentoring program development.

Summary

The current HIV biomedical research workforce does not

reflect the U.S. populations disproportionately impacted by

the HIV epidemic. A well-trained and diverse biomedical

workforce is necessary to grow a robust scientific work-

force, to remain competitive in research, and to address the

complex issues associated with biomedical research—all of

which are needed to create a comprehensive scientific

evidence base. The focus of this supplement is to heighten

awareness of the importance of strengthening and main-

taining the research workforce needed to realize the full

benefits of disparities research. This can stimulate the

dialogue necessary for the success of the mentoring pro-

grams, as well as inform stakeholders and the wider public,

enhancing the impact of the mentoring program results and

outcomes. Knowledge transfer and dissemination is the

first step in an action plan for greater diversification of the

scientific workforce through effective mentoring programs

and strong outcomes. A number of potential solutions are

outlined in this supplement. However, implementation will

require proactive leadership, consistent support, and a

commitment to enhancing/strengthening diversity pipeline

programs at all training and academic levels. There is much

at stake and there is no time to waste.
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