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Abstract

Background: With an overarching goa of increasing diversity and inclusion in biomedical sciences, the National Research
Mentoring Network (NRMN) developed a web-based national mentoring platform (MyNRMN) that seeks to connect mentors
and mentees to support the persistence of underrepresented minorities in the biomedical sciences. As of May 15, 2024, the
MyNRMN platform, which provides mentoring, networking, and professional development tools, hasfacilitated morethan 12,100
unigue mentoring connections between faculty, students, and researchersin the biomedical domain.

Objective: This study aimed to examine the large-scale mentoring connections facilitated by our web-based platform between
students (mentees) and faculty (mentors) acrossinstitutional and geographic boundaries. Using an innovative graph database, we
analyzed diverse mentoring connections between mentors and mentees across demographic characteristics in the biomedical
sciences.

Methods: Through the MyNRMN platform, we observed profile data and analyzed mentoring connections made between
students and faculty acrossinstitutional boundaries by race, ethnicity, gender, institution type, and educational attainment between
July 1, 2016, and May 31, 2021.

Results: In total, there were 15,024 connections with 2222 mentees and 1652 mentors across 1625 institutions contributing
data. Female mentees participated in the highest number of connections (3996/6108, 65%), whereas femal e mentors participated
in 58% (5206/8916) of the connections. Black mentees made up 38% (2297/6108) of the connections, whereas White mentors
participated in 56% (5036/8916) of the connections. Mentees were predominately from institutions classified as Research 1 (R1;
doctoral universities—very high research activity) and historically Black colleges and universities (556/2222, 25% and 307/2222,
14%, respectively), whereas 31% (504/1652) of mentors were from R1 institutions.

Conclusions: To date, the utility of mentoring connections across institutions throughout the United States and how mentors
and mentees are connected is unknown. This study examined these connections and the diversity of these connections using an
extensive web-based mentoring network.

(J Med Internet Res 2024;26:e47560) doi: 10.2196/47560
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Introduction

Web-based networks have the power and capacity to connect
individuals unlike anything we have previously experienced in
our society. This connection capacity is especially important
for those traditionally underrepresented in the biomedical
sciences. Black or African American and Hispanic or Latinx
individuals use social media at higher rates than their White
counterparts, which may aid their ability to seek mentoring
beyond their local networks[1]. Thisis especially important in
therealm of health care asdiversity in the biomedica workforce
is essentia for addressing health disparities and other public
health needs [2-4]. The National Institutes of Health (NIH) has
invested in diversity-focused initiatives to promote
representation from underrepresented groups in higher levels
of the biomedical workforce [3]. One of these investments is
in the National Research Mentoring Network (NRMN), which
aims to promote diversity among undergraduate, graduate,
postdoctoral, and workforce career stages through mentorship
and mentoring tools [5,6].

NRMN provides resources (eg, culturally responsive mentoring
and networking) remotely through a portal, NRMNget, for the
biomedical, educational, and workforce pipeline [5]. A key
component of NRMNet istheMyNRMN platform, which allows
people from all education and career stages to remotely mentor
or receive mentorship throughout the United States and
territories [7]. Mentoring is an integral factor in supporting
longevity and persistence in the biomedical science fields and
training, aswell asfor professional development and developing
ascienceidentity [8-11]. Moreover, mentoring early and during
impressionable stages in a person’s education and career
pathways may have a cumulative effect for downstream
biomedical career success[12]. By engaging with MyNRMN,
users gain access to a network of mentors and mentees
promoting education and career advancement for individuals
who may not have access to these resources locally.

Historically, persons from underrepresented minority groups
are at a disadvantage when accessing and receiving mentoring
compared with nonminority groups [13]. Mentorship from
persons who identify with challenges specific to
underrepresented minoritiesis avaluable asset for professional
development and training [14]. Off-site mentorship and
self-reflection are key aspects to influential and beneficial
mentorships, which often are not accessible within limited
networks [15]. Furthermore, mentoring or coaching networks,
including peer mentors, provide different forms of support for
training and development [12,15,16].

MyNRMN provides an accessible platform for mentorship with
the goal of providing meaningful connections for persistence
in the biomedical sciences. The MyNRMN platform is unique
because it crosses state lines and institutional boundaries for
mentorship, which isvital for underrepresented minoritieswho
may not have access to mentoring networks or expansive social
capital at their own institution. The development of MyNRMN,
as discussed by Ahmed et al [7], describes the importance of
incorporating socia capital and social networkswhile building
and creating this platform. The connections built within
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MyNRMN increase an individual’s social capital, specifically
in the biomedical sciences, enabling them to move further in
their education and career through the“informational, emotiona,
and instrumental resources and supports’ [7]. By observing and
understanding the connections within MyNRMN, we can
observe how an individua’s socia capital increases through
thisnetwork. Future studieswill discuss the effects of increased
social capital within MyNRMN.

This study aimed to examine the large-scale mentoring
connections, facilitated by MyNRMN, between students
(mentees) and faculty (mentors) across institutional and
geographic boundaries on alarge, national mentoring network
for biomedica sciences. We assessed the diversity of
connections on the platform by gender, race, ethnicity,
educational attainment, and minority-serving ingtitution
(MSI)—Carnegie classification. We hypothesized that building
this web-based platform would create a space for diverse
mentoring networks that expand beyond an individual’s
immediate proximity and personal identity.

Methods

MyNRMN Platform

Details of the MyNRMN platform capabilities have been
described in previous publications [5,7]. Briefly, the platform
is a remote mentoring, networking, and career development
space where individuals can enroll, create a profile, and sign
up to be amentor or mentee within the network. Additionally,
the platform provides a space for “connections’ (ie, people
linking accounts across the platform) and to form mentoring
relationships. Intypical academic settings, mentoringislimited
to aparticular department or ingtitution, but with MyNRMN, a
mentee or mentor can connect with a plethora of like-minded
biomedical science professionalsand studentsacrossthe nation
(8473 mentors and 15,852 mentees as of May 15, 2024),
increasing their social capital beyond their immediate location.
This includes connections across types of ingtitutions and
professional or education levels. For example, a mentee from
a2-year community collegein Idaho can connect with amentor
from an ingtitution classified by Carnegie as a Research 1 (R1,;
doctoral universities—very high research activity) on the East
Coast, or amentee from a4-year program in Atlanta can connect
with somebody from Washington state in a PhD program. In
this fashion, MyNRMN can facilitate interactions for those
seeking professional or career support, or advice on majors, job
opportunities, research areas, graduate school applications, and
S0 on.

Graph Database I nfrastructure

MyNRMN is built on a robust graph database called Neo4j,
which facilitates creating a rich social graph that mimics
real-world social and mentoring connections. Each node can be
amentee, mentor, member, institution, career, location, group,
course, mentoring program, or cohort. Additionally, each
connection (thelink between 2 nodes) is categorized and |abeled.
For example, alink between a mentor and a mentee is labeled
as a mentor-mentee connection and a link between a mentee
and amentee is |abeled as amentee-mentee connection. Figure
1 explains the different types of nodes and the labels of links
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between the nodes. We have built our platform and graph
database to work together, so that every time amentee connects
to a mentor, a mentor connects to another mentor, a mentee

Figure1l. MyNRMN Neo4j graph database structure.
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connects to another mentee, or a member joins a group, the
system creates an entry in our database and captures that in the
graph database as a connection by these 2 nodes.
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creating anode for the person, location, school, and career, and
creates the links between these nodes. Each node includes
properties such as system ID and name. For example, the
member node includes the member’s profile information, for
example, system D, full name, email, alternate email, education,
degrees, careers, interest, and has changed school in past 6
months. Likewise, each activity in MyNRMN is also recorded

ember
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in Neo4j. Through this process, when a member joins a group,
enrollsinto acourse, or joinsacohort, alink is created between
the member node and the node of the group, the course, or the
cohort the member has joined.

For member connections, the system only records accepted
connections; pending and rejected connection requests are not
posted to our graph database. However, connections can be
madein amultitude of ways using different engagement features
[7]. For example, a mentee can start a search or seek a mentor
using the Find a Mentor tool. The mentee will start with afew
keywords and search for different mentors. Once they find a
mentor they areinterested in connecting with and seeking advice
from, they will send arequest for connection. The mentor will
receive a connection request viaemail and will have the choice
to accept or reject that request. If the request is accepted, the
systemwill create aConnected_to link between the mentee and
the mentor nodes in Neo4j. If the request is of a formal
mentoring type, a Mentored_by link will be created between
the mentee and the mentor nodes. The link can also include
properties just like nodes; for example, the Mentored by link
includes information such as mentorship type (one-on-one
mentoring or program mentoring), program name, and mentoring
path (postbaccal aureate, undergraduate, graduate, postdoctoral,
and junior faculty).

If the connection is not accepted, it will stay pending in our
platform and will not be added to our graph database. Hence,
our graph database maintains the active connections between
mentors and mentees. For this paper, we are reporting the
network and connection analysis between mentors and mentees
for active, accepted connections. To describe our data set, we
have extracted 3 different types of data sets analyzing
mentee-mentor connections, mentee-mentee connections, and
mentor-mentor connections (the latter 2 are considered peer
mentoring). For each of these analyses, we have included only
the accepted connections on our platform.

For each variable, such as gender, race, ethnicity, education
level, and M Sl-Carnegie classification, we counted the number
of accepted connections based on the role of the requester
(member who requested the connection) and the role of the
receiver (member who accepted the connection) as follows:
mentee-mentor, mentee-mentee, and mentor-mentor. To obtain
the number of connections between the categories defined above,
we retrieved the profile information of the requester and the
receiver of the connection request. For gender, race, ethnicity,
and education level, we used the information provided by the
member in their profile. The connections by MSI-Carnegie
institutions were determined by the ingtitution stated in the
member profile. These were then classified into one of the
following categories: Asian American and Native American
Pecific | slander—serving ingtitutions (AANAPI S| s), historically
Black colleges and universities (HBCUSs), Hispanic-serving
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institutions (HSIs), tribally controlled colleges and universities
(TCCUs), Carnegie doctoral university R1, and Carnegie
doctoral university R2 (doctoral universities—high research
activity). We have defined the MSIs based on the US
Department of Education (2020) Eligibility Matrix Report. The
Carnegie classification of ingtitutions was based on The
Carnegie Classification of Ingtitutions of Higher Education[17].

Sample

To examine the mentoring connections occurring on MyNRMN,
we captured datafrom July 1, 2016, until May 31, 2021. These
data show the MyNRMN connections between mentees and
mentors from different genders, races, ethnicities, education
levels, and M SI-Carnegie institutions across the country, based
on the user’s profile data. During this time frame there were
2261 mentees and 1583 mentors contributing connection data.

Data Analysis

This study presents the descriptive counts and frequencies for
connections accepted across the MyNRMN platform. These
connections are stratified by demographicsand ingtitution type.
Moreover, we estimated the average connections by
demographic and institution characteristics. Alluvia graphs
were devel oped to show the percentage of accepted connections
between platform users.

Ethical Consider ations

Research reported in this publication was supported by the
Nationa Ingtitute of General Medica Sciencesof the NIH under
award numbers U54GM 119023 and U24GM132217. The
content is solely the responsibility of the authors and does not
necessarily represent the official viewsof the NIH. All user data
collected is protected under the North Texas Regional
Institutional Review Board, reference number 2015-0720, and
stored securely.

Results

Characteristics

During the July 1, 2016, to May 31, 2021, time frame, there
were 2222 mentees and 1652 mentors contributing connection
data. Tables 1 and 2 describe the number of connections and
average connections per user during the study period stratified
by gender, race, ethnicity, and institution type. In total, there
were 15,024 connections during the study period. Among the
connections collected in the aforementioned window, mentors
and mentees came from 1625 institutions. Theinstitutions with
the highest representation included the partner institutions
Tuskegee University (151 connections), Savannah State
University (98 connections), University of North Texas Health
Science Center (97 connections), and University of
Wisconsi n-Madison (93 connections). A majority of connections
occurred between different institutions (n=4603 connections).
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Table 1. Mentor and mentee connections.
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Demographic Mentees, n2  Connections by Connectionsper  \entors, n”©  Connections by Connections per
mentees, n° mentee, mean (SD) mentors, n mentor, mean (SD)
Total 2222 6108 2.75 (5.39) 1652 8916 5.54 (16.52)
Gender
Female 1309 3996 3.05 (6.11) 895 5206 5.82 (19.73)
Male 499 1345 2.7(5.11) 624 3217 5.16 (12.42)
Other 9 27 3(3.84) 4 9 2.25(1.5)
Race
White 638 1590 2.49 (4.4) 902 5036 5.58 (19.63)
Black 727 2297 3.16 (4.97) 277 1592 5.75 (10.92)
Asian 281 603 2.15 (3.05) 178 902 5.07 (17.83)
Native American 52 95 1.83 (1.54) 16 51 3.19 (3.15)
Hawaiian-Pacific Ilander 11 14 1.27 (0.65) 6 9 1.5(0.84)
Two or more races 20 121 6.05 (15.88) 19 115 6.05 (5.25)
Other 124 314 2.53 (3.65) 49 341 6.96 (10.99)
Ethnicity
Hispanic or Latino 349 943 2.7 (4.5) 172 908 5.28 (8.71)
Not Latino 1208 3681 3.05 (6.38) 1169 6210 5.31(13)
Other 85 237 2.79 (4.62) 51 268 5.25 (8.66)
Education
Undergraduate 563 1703 3.02 (5.87) 33 239 7.24 (16.07)
Graduate 470 1440 3.06 (5.27) 77 868 11.27 (54.55)
Postdoctoral 292 716 2.45 (3.08) 205 885 4.32 (6.52)
Other (currently working/fac- 437 1378 3.15(7.82) 1221 6574 5.38 (12.89)
ulty/not in school or formal
program)
Institution
AANAPISI® 48 155 3.23(5.9 25 151 6.04 (7.97)
HBCU' 307 1072 3.49 (5.87) 121 684 5.65 (6.54)
HSI9 284 538 1.89 (1.89) 105 560 5.33 (12.76)

3Number of mentees with at least 1 active connection.
BN umber of active connections requested or accepted by mentees.
“Number of mentors with at least 1 active connection.
dNumber of active connections requested or accepted by mentors.
CAANAPISI: Asian American and Native American Pacific |slander—serving institution.
‘HBCU: historically Black colleges and universities.

9HSI: Hispanic-serving ingtitution.
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Table 2. Connection numbers by type of connection.

Mentee- Mentee- Mentor- Mentor- Mentee- Mentee- Mentor- Mentor-
mentor mentor mentee mentee mentee mentee mentor mentor
connections, connections, connections, connections, connections, connections, connections, ~ connections,
n? mean (SD) P mean (SD) ¢ mean (SD)  d mean (SD)
Total 3388 217 (4.25) 930 2.93(9.44) 895 2.05(2.79) 2299 4.35 (14)
Gender
Female 2125 2.37(4.47) 500 2.92(11.14) 636 242(33) 1441 5.06 (17.08)
Male 769 243 (5.44) 357 316(7.84) 150 158(1.37) 719 3.84(10.27)
Other 9 113(0.35) 0 0(0.0) 2 1(0.0) 0 0(0.0)
Race
White 841 2.02(2.68) 572 34(12.77) 226 2.09(345) 1295 4.89 (17.39)
Black 1166 224 (4.03) 161 2.6(2.46) 405 2.29(249) 367 3.67(6.1)
Asian 392 195(287) 79 3.16(3.65) 69 144(0.85) 295 5.67 (18.47)
Native American 36 129(053) 9 2.25(15) 5 1(0.0) 16 2(2.07)
Hawaiian-Pacific Is- 10 125(0.71) 1 1(0.0 0 0(0.0) 4 1.33(0.58)
lander
Two or more races 96 6.4(17.13) 11 367208 5 1(0.0) 4 1.33(0.58)
Other 190 1.98(264) 27 2.08(171) 36 212(2.18) 105 5(8.14)
Ethnicity
Hispanic or Latino 530 229(4.73) 61 1.97(1.68) 109 1.68(1.15) 153 3.4 (4.14)
Not Latino 1927 2.41(4.86) 581 2.7 (5.9) 583 2.39(3.44) 1487 4.14(9.11)
Other 146 256(37) 21 21(202) 23 209(27) 82 4.82 (6.54)
Education
Undergraduate 916 2.25(558) 118 8.43(21.02) 323 215(2.18) 442 3.86 (3.89)
Graduate 890 251(3.88) 193 919 (3117) 192 2.31(3.69) 1499 12.63
(45.62)
Postdoctoral 369 232292 62 1.77(2.14) 68 1.33(1.07) 189 3.32(3.01)
Other (currently work- 648 258 (558) 495 2.31(21.02) 184 2.75(4.23) 81 412 (8.94)
ing/faculty/not in
school or forma pro-
gram)
Institution
AANAPISI® 106 379(656) 14 156(101) 9 18(084) 29 2.9(351)
HecUf 463 219(5.18) 105 2,69 (2.76) 246 237(224) 143 2.8(3.21)
HS9 311 147(13) 27 2.08(1.89) 60 146 (0.74) 106 3.21(4.28)

3N umber of connections requested by mentees and accepted by mentors.

BNumber of connections requested by mentors and accepted by mentees.

“Number of connections requested by mentees and accepted by other mentees.
dNumber of connections requested by mentors and accepted by other mentors.
CAANAPISI: Asian American and Native American Pacific |slander—serving institution.
"HBCU: historically Black colleges and universities.

9HSI: Hispanic-serving institution.
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Gender

Mentee-Mentor Accepted Connections by Gender

Of the accepted connections between mentees and mentors
(n=3645 connections), female mentees made up 72%
(2624/3645) of the accepted connections, male mentees made
up 27% (999/3645), and those who identified as other gender
made up 0.6% (22/3645); see Figure 2. Alternatively, female
mentors made up 59% (2136/3645) of the accepted connections,
male mentors made up 41% (1503/3645), and those who

Figure 2. Connections by gender: mentee-mentor.

Mentee connections

Female 71.99%
{1112 members)

Male 27 .41%
{431 members)

Other 0.6% (6 members) .

Mentee-Mentee Accepted Connections by Gender

Female mentees represented 80% (641/805) of theinitiated and
accepted mentee-mentee connections (N=805 connections),
whereas male mentees made up 20% (162/805) and those who
identify as other gender represented 0.25% (2/805); see Figure
3. Among the mentees who received and accepted peer mentee
requests, 75% (604/805) were female, 24% (195/805) were
male, and 0.75% (6/805) identified as other gender. Female

https://www.jmir.org/2024/1/e47560
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identified as other made up 0.2% (6/3645) of the accepted
connections. Of the accepted connections, female mentees
connected with femal e mentors approximately 61% (1604/2624)
of the time, and they connected with mae mentors
approximately 39% (1016/2624) of the time. Male mentees
wereamost evenly splitin their connection percentages between
male and femal e mentors. Of the accepted connections, female
mentors connected with female mentees approximately 75%
(1604/2136) of the time, whereas male mentors connected with
femal e mentees approximately 68% (1016/1503) of the time.

Mentor connections

Female 58.6%
{611 membsers)

Male 41.23%
({435 members)

Other 0.16% (3 members)

mentees who initiated the mentee-mentee connection reached
out to female mentees 75% (483/641) of thetime, male mentees
24% (153/641) of the time, and those who identified as other
0.8% (5/641) of the time. Alternatively, male mentees who
initiated the mentee-mentee connection reached out to female
mentees 73% (119/162) of the time, male mentees 26% (42/162)
of the time, and those who identified as other 0.6% (1/162) of
the time. The mentees who identified as other connected only
with female mentees.
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Figure 3. Connections by gender: mentee-mentee.

Mentee connections

Female 79.63%
(278 members)

Male 20.12%
{98 members)

Other 0.25% (2 members)

Mentor-Mentor Accepted Connections by Gender

Mentors can also connect with one another. Of the mentorswho
initiated the accepted mentoring connections (n=1985
connections), 69% (1367/1985) were femae and 31%
(618/1985) were male (Figure 4). Among the mentors who
received and accepted peer mentor requests, 62% (1237/1985)

Figure 4. Connections by gender: mentor-mentor.

Mentor connections

Female 68.87%
{253 members)

Male 31.13%
{166 members)

https://www.jmir.org/2024/1/e47560
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Total connections: 1985
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Mentee connections

Female 75.03%
(351 members)

Male 24.22%
{140 members)

Other 0.75% (4 members)

were female and 38% (748/1985) were male. Among the
female-initiated mentor-mentor connections, 64% (869/1367)
were femae-female and 36% (498/1367) were female-male
connections. Among the male-initiated mentor-mentor
connections, 60% (368/618) were mae-female and 40%
(250/618) were male-male connections.

Mentor connections

Female 58.6%
{448 members)

Male 41.23%
{327 members)

JMed Internet Res 2024 | vol. 26 | e47560 | p. 8
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Race

Mentee-Mentor Accepted Connections by Race

Of the accepted connections between mentees and mentors
(n=3302 connections), mentee connections were 42%
(1384/3302) Black, 33% (1100/3302) White, 13% (424/3302)
Asian, 3% (91/3302) Native American, 3% (85/3302) 2 or more

Figure5. Connections by race: mentee-mentor.
Mentee connections

White 33.31%
{543 members)

Black 41.91%
{592 members)

Asian 12.84% (233 members)

Native American 2.78% (37 members)
Haweaiian-Pac, Islander 0,3% (B members)
Two of More races 2,57% (18 members)

Other 6.3% (104 members)

Of the 1100 accepted connections among White mentees, the
mentors were 74% (817/1100) White, 12% (131/1100) Black,
8% (90/1100) Asian, 0.3% (3/1100) Native American, 3%
(28/1100) 2 or moreraces, and 3% (31/1100) other. Of the 1384
accepted connections among Black mentees, the mentors were
50% (694/1384) White, 35% (481/1384) Black, 11% (155/1384)
Asian, 0.1% (1/1384) Native American, 0.1% (1/1384)
Hawaiian-Pacific Islander, 1% (19/1384) 2 or more races, and
3% (33/1384) other. Among the 424 accepted connections
among Asian mentees, the mentorswere 72% (306/424) White,
10% (43/424) Black, 14% (59/424) Asian, 0.2% (1/424) Native
American, 1% (6/424) 2 or more races, and 2% (9/424) other.
Among the 91 accepted connections among Native American
mentees, the mentors were 55% (50/91) White, 21% (19/91)
Black, 10% (9/91) Asian, 7% (6/91) Native American, 0% (0/91)
Hawaiian-Pacific Islander, 1% (1/91) 2 or more races, and 7%
(6/91) other. Among the 85 connections for menteesidentifying
as 2 or more races, mentors were 68% (58/85) White, 22%
(19/85) Black, 7% (6/85) Asian, and 2% (2/85) other. Among
the 10 connections for Hawaiian-Pacific Islander mentees,
mentorswere 70% (7/10) White, 10% (1/10) Black, 10% (1/10)
Hawaiian-Pacific Ilander, and 10% (1/10) 2 or more races.
Finally, among the 208 connections from mentees identifying
as other, mentors were 69% (144/208) White, 12% (24/208)
Black, 9% (19/208) Asian, 0.5% (1/208) Native American, 6%
(13/208) 2 or more races, and 4% (7/208) other.

Of the 2076 connections accepted by White mentors, mentees
were 39% (817/2076) White, 33% (694/2076) Black, 15%
(306/2076) Asian, 2% (50/2076) Native American, 0.3%
(7/2076) Hawaiian-Pecific I1slander, 3% (58/2076) 2 or more
races, and 7% (144/2076) other. Of the 718 connections accepted
by Black mentors, mentees were 18% (131/718) White, 67%
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races, 0.3% (10/3302) Hawaiian-Pacific Islander, and 6%
(208/3302) other (Figure 5). Alternatively, 63% (2,076/3302)
of accepted mentor connections were White mentors, followed
by 22% (718/3302) Black, 10% (338/3302) Asian, 2% (68/3302)
2 or more races, 0.4% (12/3302) Native American, and 3%
(88/3302) other.

Mentor connections

White 62.87%
(584 members)

Black 21.74%
(185 members)

Asian 10.24% (118 members)

Mative American 0.34% (9 members)

Two or more races 2,08% (14 members)
BN Other 2.67% (26 members)

(481/718) Black, 6% (43/718) Asian, 3% (19/718) Native
American, 0.1% (1/718) Hawaiian-Pacific |d ander, 3% (19/418)
2 or more races, and 3% (24/718) other. Among the 338
connections accepted by Asian mentors, menteeswere mgjority
Black 46% (155/338), followed by White (90/338, 27%), Asian
(59/338, 17%), other race (19/338, 6%), Native American
(9/338, 3%), and 2 or more races (6/338, 2%). Of the 88
connections accepted by mentors who identified as other race,
approximately one-third were with Black and White mentees
(33/88, 39% and 31/88, 35%, respectively). The remaining
accepted connections comprised Asian (9/88, 10%), other race
(7/88, 8%), Native American (6/88, 7%), and mentees of 2 or
more races (2/88, 2%). Among the 68 connections accepted by
mentors of 2 or more races, amajority were with White mentees
(28/68, 41%), followed by Black (19/68, 28%), other (13/68,
19%), Asian (6/68, 9%), Native American (1/68, 1%), and
Hawaiian-Pecific Islander (1/68, 1%). Only 12 connections
were accepted by Native American mentors, and half werewith
Native American mentees. Similarly, there were only 2
connections accepted by Hawaiian-Pecific 1slander mentors.

Mentee-Mentee Accepted Connections by Race

Black mentees represented 56% (422/749) of the initiated and
accepted mentee-mentee connections (N=749 connections),
followed by 28% (213/749) White, 8% (63/749) Asian, 2%
(15/749) Native American, 4% (32/749) other, and 0.5% (4/749)
2 or more races (Figure 6). Among the mentees who received
and accepted peer mentee requests, 50% (375/749) were Black,
34% (254/749) were White, 7% (53/749) were Asian, 2%
(13/749) were Native American, 0.3% (2/749) were
Hawaiian-Pacific Islander, 1% (7/749) were 2 or more races,
and 6% (45/749) identified as other race.
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Figure 6. Connections by race: mentee-mentee.

Mentee connections

White 28.44%
{104 members)

Black 56.34%
{181 members)

Asian 8.41% (45 members)

Mative Amarican 2% {8 members)
Two or more races 0.53% {4 members)

Other 4.27% (18 members)

Black mentees initiated the most connections compared with
other racial groups. Black mentees who initiated peer
mentee-mentee connections (n=422 connections) connected
with menteeswho were Black (283/422, 67%), White (109/422,
26%), and less than 3% of Asian (14/422), Native American
(6/422), other (9/422), and 2 or more races (1/422). White
mentees who initiated the mentee-mentee connections (n=213
connections) reached out to mentees who were White (98/213,
46%), Black (60/213, 28%), Asian (24/213, 11%), Native
American (7/213, 3%), other race (21/213, 10%), and 2 or more
races (3/213, 1%). Asian mentees initiated 63 connections.
These connections were directed toward mentees who were
White (26/63, 41%), Black (19/63, 30%), Asian (12/63, 19%)),
other race (5/63, 8%), and Hawaiian-Pacific Islander (1/63,
2%). Mentees of other racia backgrounds initiated 32
connections primarily to White (13/32, 41%), other (8/32, 25%),
and Black (19%, 6/32) mentees. The remaining connections
werewith Asian mentees (2/32, 6%), menteesof 2 or moreraces

Figure 7. Connections by race: mentor-mentor.

Mentor connections

White &4.41%
(236 members)

Black 16.19%
(B2 members)

Aslan 13,86% (46 members)

Native American 0.67% (5 members)
Hawaiian-Pac. Islander 0.17% (3 members)
Twio o mone races 0.11% (2 members)
Other 4.6% (13 members)
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Mentee connections

White 33.91%
{143 members)

Black 50.07%
(219 members)

Asian 7.08% (48 members)

o Mative American 1.74% (11 members)
Hawaiian-Pac. Islander 0.27% (2 membaers)
Two or more races 0.93% (6 members)

B other 5.01% (28 members)

(2/32, 6%), and Hawaiian-Pecific I slander (1/32, 3%) mentees.
A total of 15 mentee-mentee connections wereinitiated among
Native American mentees; of these connections, 7/15 (47%)
were with Black mentees, 6/15 (40%) to White mentees, 1/15
to Asian mentees, and 1/15 to mentees of 2 or more races. Only
4 connections were initiated by mentees of 2 or more races.

Mentor-Mentor Accepted Connections by Race

Of the mentorswho initiated the accepted mentoring connections
(n=1804 connections), 64% (1162/1804) were White, 16%
(292/1804) were Black, 14% (250/1804) were Asian, 5%
(83/1804) were other race, and less than 1% were Native
American (12/1804), Hawaiian-Pecific Idlander (3/1804), and
2 or moreraces (2/1804); see Figure 7. Among the mentorswho
received and accepted peer mentor requests, 68% (1219/1804)
were White, 17% (315/1804) were Black, 10% (178/1804) were
Asian, 3% (58/1804) were other, 1% (21/1804) were 2 or more
races, and 0.7% (13/1804) were Native American.

Mentor connections

White 67.57%
(457 members)

Black 17.48%
(136 members)

Aslan 5.87% (78 members)

Mative American 0.72% (11 members)
Two or more races 1, 16% (9 members)
M Other 3.22% (1% members)
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White mentors had the most initiated connections compared
with other racial groups. White mentors who initiated peer
mentor-mentor connections (n=1162 connections) connected
with White (818/1162, 70%), Black (186/1162, 16%), and Asian
(98/1162, 8%) mentors. The remaining connections comprised
less than 5% (Native American, 2 or more races, and other
combined total 60/1162) of the initiated connections. Black
mentors who initiated mentor-mentor connections (n=292
connections) reached out to White (164/292, 56%), Black
(791292, 27%), Asian (35/292, 12%), and other race (13/292,
5%) mentors. Asian mentorsinitiated 250 connectionsto White
(172/250, 69%), Black (32/292, 13%), and Asian (33/250, 13%)
mentors. The remaining connections comprised less than 5%
(Native American, 2 or more races, and other combined total
13/250) of initiated connections. Mentors of other racial
backgroundsinitiated 83 connections primarily to White (54/83,
95%), Black (16/83, 19%), and Asian (9/83, 11%) mentors. The
remaining 5% (4/83) of connections were initiated by mentors
of other racial backgrounds. Twelve mentor-mentor connections
were initiated among Native American mentors; of these
connections, 67% (8/12) were with White mentors. Only 5 total
connections were initiated by mentors from Hawaiian-Pacific
Islander and more than 1 racial background.

Figure8. Connections by ethnicity: mentee-mentor.

Mentee connections

Hispanic or Latino 21.97%
(283 membsers)

Not Lating 72.24%
(920 members)

Other 5.79% (67 members)

Mentee-Mentee Accepted Connections by Ethnicity

Non-Hispanic or Latinx mentees represent 81% (565/700) of
the initiated and accepted mentee-mentee connections, while
Hispanic or Latinx mentees were 16% (111/700) of those
connections (=700 connections; Figure 9). Among the mentees
who received and accepted peer mentee requests, 75% (528/700)
were non-Hispanic or Latinx, 20% (142/700) were Hispanic or
Latinx, and 4% (30/700) identified as other. Hispanic or Latinx

https://www.jmir.org/2024/1/e47560

Total connections: 2936
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Ethnicity

Mentee-Mentor Accepted Connections by Ethnicity

Of the accepted connections between mentees and mentors
(n=2936 connections), Hispanic or Latinx mentees made up
22% (645/2936) of the accepted connections, non-Hispanic or
Latinx mentees made up 72% (2121/2936), and those who
identified as other were 6% (170/2936); see Figure 8.
Non-Hispanic or Latinx mentorswere amajority of the accepted
connections (2389/2936, 81%), whereas Hispanic or Latinx
mentors were 15% (429/2936) of the accepted connections. Of
the accepted connections with Hispanic or Latinx mentees
(n=645 connections), 64% (411/645) were with non-Hispanic
or Latinx mentors and 30% (196/645) were with Hispanic or
Latinx mentors. Of the accepted connections with Hispanic or
L atinx mentors (n=429), 46% (196/429) were with Hispanic or
Latinx mentees, 44% (189/429) with non-Hispanic or Latinx
mentees, and 10% (44/429) with other ethnic backgrounds. Of
the accepted connections with non-Hispanic or Latinx mentees
(n=2121), 88% (1862/2121) were with non-Hispanic or Latinx
mentors, 9% (189/2121) with Hispanic or Latinx mentors, and
3% (70/2121) with other mentors. Of the accepted connections
with non-Hispanic or Latinx mentors (n=2389), most were with
non-Hispanic or Latinx mentees (1862/2389, 78%), followed
by Hispanic or Latinx mentees (411/2389, 17%) and other
mentees (116/2389, 5%). Accepted connections with mentees
of other ethnicitiesoccurred 170 times, and accepted connections
with mentors of other ethnicities occurred 118 times.

Mentor connections

Hispanic or Latino 14.61%
{125 members)

Not Lating 81.37%
(T72 members)

Other 4.02% {33 members)

mentees who initiated mentee-mentee connections (n=111
connections) reached out to Hispanic or Latinx (62/111, 56%),
non-Hispanic or Latinx (44/111, 40%), and other (5/111, 5%)
mentees. Non-Hispanic or Latinx mentees who initiated
mentee-mentee  connections  (n=565) connected  with
non-Hispanic or Latinx (469/565, 83%), Hispanic or Latinx
(75/565, 13%), and other (21/565, 4%) mentees. A total of 24
connections occurred for people of other ethnic backgrounds;
one-third were with non-Hispanic or Latinx mentees.
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Figure 9. Connections by ethnicity: mentee-mentee.
Mentee connections

Hispanic or Lating 15.86%
(63 members)

Net Lating 80.71%
(248 members)

Other 3.43% (11 members)

Mentor-Mentor Accepted Connections by Ethnicity

Mentors can connect with each other, and of the mentors who
initiated and accepted mentoring connections (n=1441
connections), 88% (1262/1441) were non-Hispanic or Latinx,
8% (112/1441) were Hispanic or Latinx, and 5% (67/1441) were
other ethnicity (Figure 10). Among the mentors who received
and accepted peer mentor requests, 86% (1235/1441) were
non-Hispanic or Latinx, 11% (162/1441) were Hispanic or
Latinx, and 3% (44/1441) were other ethnicity. Hispanic or

Figure 10. Connections by ethnicity: mentor-mentor.
Mentor connections

Hispanic or Lating 7.77%
(33 members)

Mot Lating BT.58%
(306 members)

Other 4.85% {13 members) =
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Mentee connections

Hispanic orF Lating 20.20%,
(88 members)

Mot Lating 75.43%
(310 members)

Other 4.28% (18 members)

L atinx mentorswho initiated mentor-mentor connections (n=112
connections) reached out to non-Hispanic or Latinx (75/112,
67%), Hispanic or Latinx (33/112, 29%), and other (4/112, 4%)
mentees. Non-Hispanic or Latinx mentors who initiated
mentor-mentor  connections  (n=1262) connected with
non-Hispanic or Latinx (1104/1262, 87%), Hispanic or Latinx
(119/1262, 9%), and other (39/1262, 3%) mentors. A total of
67 connections occurred for people of other ethnic backgrounds;
84% (56/67) were with non-Hispanic or Latinx mentors.

Mentor connections

Hispanic or Latino 11.24%
{73 members)

Mot Lating B5.7%
{478 members)

Other 3.06% (25 members)
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M SI-Carnegie I nstitutions

Mentee-Mentor Accepted Connections by the
MSI-Carnegie Classification
Of the accepted connections between mentees and mentorswith

ingtitution information (n=1542), mentees connections
represented the following institutions: R1 (660/1542, 42%),

Syed et a

HBCU (384/1543, 25%), HSI (262/1542, 17%), R2 (141/1542,
9%), AANAPISI (65/1542, 4%), and TCCU (30/1542, 2%));
see Figure 11. Following a similar pattern, 54% (837/1542) of
accepted mentor connections were at R1 universities, followed
by 19% (290/1542) HBCUs, 16% (245/1542) HSls, 7%
(113/1542) R2 universities, 4% (56/1542) AANAPISIs, and
less than 1% (1/1542) TCCUs (see Textbox 1 for a list of
definitions for the M SI-Carnegie classification).

Figure1l. Connectionsby MSI Classification: mentee-mentor. AANAPISI: Asian American and Native American Pacific |slander—serving institution;
HBCU: historically Black colleges and universities; HSI: Hispanic-serving institution; MSI: minority-serving institution; TCCU: tribally controlled

colleges and universities.

Mentee connections
AANAFIS] 4.22% (by 27 members)

HBCU 24.9% (by 207 members)

HSI 18.9% (by 198 members) I

TCCU 1.85% (by 4 members)

Carnegie Doctoral University R1 42.8%
(by 328 members)

Carnegie Doctoral University R2 9.14%
by 95 members)

Of the 660 accepted connections from mentees at R1
universities, the mentorsrepresented universitiesthat were also
R1 (50/660, 77%), followed by HSI (53/660, 8%), HBCU
(49/660, 7%), R2 (32/660, 5%), and AANAPIS| (18/660, 3%).
Among the 384 accepted connectionsamong menteesat HBCUS,
amajority of mentorswerefrom HBCUs (230/384, 60%) or R1
universities (122/384, 32%). The remaining mentors came from
other university designation typesfor lessthan 3%. There were
262 accepted connections for mentees from HSIs. Most of the
connections were with other HSIs (161/262, 61%) and R1
universities (84/262, 32%), followed by R2 universities (10/262,

Textbox 1. Minority-serving institution—Carnegie classification list.

Total connections: 1542

Mentor connections
B AANAPIS! 3.63% (by 19 members)

HBCU 18.81% (by 96 members)

HE! 15.859% (by §3 members)

TCCU 0.06% (by 1 member)

Carnegie Doctoral University R1 54,28%
(by ZBT members)

Carnegie Doctoral University R2 7.33%
(by B0 members)

4%) and HBCUs (6/262, 2%). Of the 141 accepted connections
for mentees at R2 universities, ailmost half connected with R1
mentors (66/141, 47%) and over a third with R2 mentors
(54/141, 38%). The remaining mentors camefrom HSIs (11/141,
8%), AANAPISIs (7/141, 5%), and HBCUs (3/141, 2%). A
total of 65 connections were accepted for mentees from
AANAPISIs, who connected with mentorsfrom R1 universities
(36/65, 55%), AANAPISIs (18/65, 28%), HSIs (7/65, 11%),
R2 universities (3/65, 5%), and HBCUs (1/65, 2%). Only 30
connections were accepted for mentees from TCCUs; 70%
(21/30) of those connections were with R1 university mentors.

. HBCU: historically black colleges and universities
«  HIS: Hispanic-serving institution

«  TCCU: triba college or university

« AANAPISI: Asian American and Native American Pecific Islander serving institution

«  Carnegie doctord university R1: doctoral universities—very high research activity

«  Carnegie doctora university R2: doctoral universities—high research activity

Of the 837 connections accepted by R1 university mentors,
mentees were from institutions designated as R1 (508/837,
61%), HBCU (122/837, 15%), HSI (84/837, 10%), R2 (66/837,
8%), AANAPISI (36/837, 4%), and TCCU (21/837, 3%). A
total of 290 connectionswere accepted by HBCU mentors, with
mentees from HBCUs (230/290, 79%), R1 universities (49/290,

https://www.jmir.org/2024/1/e47560

17%), HSIs (6/290, 2%) and R2 universities (3/290, 1%). Of
the 245 connections accepted by HSI mentors, mentees
represented HSIs (161/245, 66%), R1 (53/245, 22%) and R2
(117245, 4%) universities, HBCUs (11/245, 4%), AANAPISIs
(7/245, 3%), and TCCUs (2/245, 1%). A total of 113
connections were accepted by mentors at R2 universities who
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connected with mentees from R2 universities (54/113, 48%),
R1 universities (32/113, 28%), HBCUs (11/113, 10%), HSIs
(107113, 9%), AANAPISIs (3/113, 3%), and TCCUs (3/113,
3%). Of the 56 connections accepted by mentorsat AANAPISIs,
one-third were with mentees from AANAPISIs and R1
universities (18/56 each). The remaining came from HBCUs
(10/56, 18%), R2 universities (7/56, 13%), TCCUs (2/56, 4%),
and HSIs (1/56, 2%). Only 1 connection was accepted by a
mentor at a TCCU.

Syed et a

Mentee-Mentee Accepted Connections by the
MSI-Carnegie Classification

HBCU mentees represent 50% (236/472) of initiated and
accepted mentee-mentee connections (n=472 connections),
followed by 28% (131/472) R1 mentees, 11% (53/472) HSI
mentees, 8% (37/472) R2 mentees, 2% (9/472) AANAPIS|
mentees, and 1% (6/472) TCCU mentees (Figure 12). Among
the mentees who received and accepted peer mentee requests,
42% (196/472) were from HBCUs, 37% (174/472) were from
R1 universities, 11% (53/472) were from HSls, 8% (39/472)
werefrom R2 universities, 2% (9/472) werefrom AANAPISIs,
and less than 1% (1/472) were from TCCUs.

Figure12. Connectionsby M S| Classification: mentee-mentee. AANAPISI: Asian American and Native American Pacific |slander—serving institution;
HBCU: historically Black colleges and universities; HSI: Hispanic-serving institution; MSI: minority-serving institution; TCCU: tribally controlled

colleges and universities.

Mentee connections
AANAPIS] 1.91% (by 5 members)

HBCU 50% {by 113 members)

HEI 11,23% (by 36 members) I

TCCU 1.27% (by 1 member)

Carnegie Doctoral University R1 27.72%
by 76 membars)

Carnegie Docloral University R2 7.84%
by 23 members)

HBCU menteeswho initiated peer mentee-mentee connections
(n=236 connections) connected with mentees from
predominantly HBCUs (177/236, 75%), followed by R1
universities (53/236, 22%) and only 2% (4/236) HSIs. R1
menteeswho initiated peer mentee-mentee connections (n=131
connections) connected with mentees from R1 universities
(99/131, 76%), HBCUs (17/131, 13%), R2 universities (7/131,
5%), AANAPISIs (5/131, 4%), and HSIs (3/131, 2%). HSI
mentees who initiated peer mentee-mentee connections (n=53
connections) connected with mentees from HSI's (44/53, 83%),
R1 universities (8/53, 15%), and R2 universities (1/53, 2%). R2
mentees who initiated peer mentee-mentee connections (n=37)
connected with R2 universities (29/37, 78%), R1 universities

https://www.jmir.org/2024/1/e47560

Total connections: 472

Mentee connections
== AANAPISI1.81% (by 7 members)

HBCU 41.53% (by 108 members)

HSI 11.23% (by 41 members)

TCCU 0.21% (by 1 member)

Carnegle Doctoral University R1 36.88%
{by 101 members)

Carnegie Doctoral University R2 B.26%
(by 27 members)

(7/37, 19%), and HBCUs (1/37, 3%). TCCUsand AANAPISIs
had fewer than 10 connections each.

Mentor-Mentor Accepted Connections by MSI
Designation

Of the mentors who initiated and accepted mentoring
connections (n=851 connections), 66% (565/851) were R1
connections followed by 13% (110/851) HBCUs, 8% (66/851)
R2 universities, 7% (61/851) HSIs, 6% (48/851) AANAPISIs,
and less than 1% (1/851) TCCUs (Figure 13). Among the
mentors who received and accepted peer mentor requests, 65%
(549/851) were from R1 ingtitutions, 13% (107/851) from
HBCU ingtitutions, 10% (85/851) from HSI's, 8% (66/851) from
R2 institutions, 5% (43/851) from AANAPISIs, and less than
1% (1/851) from TCCU institutions.
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Figure 13. Connectionsby MSI Classification: mentor-mentor. AANAPISI: Asian American and Native American Pacific |slander—serving institution;
HBCU: historically Black colleges and universities, HSI: Hispanic-serving institution; MSI: minority-serving institution; TCCU: tribally controlled

colleges and universities.

Mentor connections
AANAPIS| 5.64% (by 10 membars)

HBCU 12.93% (by 44 rnnmbars}l

HSI 7.17% (by 26 membars) I
TCCU 0.92% (by 1 member)

Carnegie Doctoral University R1 66.39%
{by 108 members)

Carnegie Doctoral University R2 7.76%
(by 27 membears)

Among the 565 connections initiated by mentors at R1
universities, connections were with mentors at other R1
universities (444/565, 79%), followed by HSIs (41/565, 7%),
AANAPISIs (28/565, 5%), R2 universities (29/565, 5%), and
HBCUs (23/565, 4%). Among the connections sent by mentors
at HBCUs (110 connections), 76% (84/110) were with mentors
at other HBCUS, 19% (21/110) to R1 institutions, HSIs (4/110,
4%), and R2 universities (1/110, 1%). R2 mentors connected
(n=66 connections) with predominantly R2 (34/66, 52%) or R1
(30/66, 45%) ingtitutions, and only 1 connection each for HSIs
and TCCUs. Mentors from HSI locations connected (n=61
connection) with mostly mentors from HSIs (37/61, 61%),
followed by R1 universities (22/61, 36%) and only 1 connection
each for AANAPISIs and R2 universities. Mentors from
AANAPISIs connected (n=48 connections) with R1 mentors
(32/48, 67%) and AANAPISI mentors (14/48, 29%). Only 2
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Total connections: 851

Mentor connections
. AANAPISI 5.05% (by 13 members)

HBCU 12.57% (by 58 members)

HSI 8.98% (by 44 members)

~ TCCU0.12% (by 1 member)

Camegie Doctoral University R1 84.51%,
by 233 members)

Camegie Doctoral University R2 7.76%
(by 46 members)

connections were made with HSI mentors. Only 1 mentor
connection was initiated from amentor at a TCCU.

Educational Attainment

Mentee-Mentor Accepted Connections by Education
Level

Of the accepted connections between mentees and mentorswith
educational attainment data (n=3578), mentees have the
following distribution for education level: undergraduate
(1074/3578, 30%), graduate (1076/3578, 30%), postdoctoral
fellow (553/3578, 15%), and other (ie, currently working,
faculty, etc; 875/3578, 24%); see Figure 14. In contrast, most
mentor-accepted connectionswere with mentorsworking in the
field (2667/3578, 75%), followed by postdocs (369/3578, 10%),
undergraduate students (304/3578, 9%), and graduate students
(238/3578, 7%).
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Figure 14. Connections by educational attainment: mentee-mentor.

Mentee connections

Undergraduate 30,02%
[467 members)

Graduate 30,07%
(421 members)

Post-doctoral 15.46%
(262 members)

Other {Currently
working/FacultyiNot in school or
formal program) 24.46%

(350 members)

Of the 1074 accepted connections from undergraduate mentees,
the mentorswere currently working (767/1074, 71%), postdocs
(155/1074, 14%), graduate students (81/1074, 8%), and other
undergraduate students (71/1074, 7%). Among the 1076
accepted connectionsfrom graduate mentees, the mentorswere
currently working (829/1076, 77%), postdocs (102/1076, 10%),
graduate students (81/1076, 8%), and undergraduate students
(64/1076, 6%). Fewer mentee connections occurred from people
currently working (n=875). They connected with people who
were also currently working (657/875, 75%), undergraduate
students (100/875, 11%), graduate students (60/875, 7%), and
postdocs (58/875, 7%). There were 553 connections from
postdocs connecting to people currently working (414/553,
75%), undergraduate students (69/553, 12%), other postdocs
(54/553, 10%), and graduate students (16/553, 3%).

Of the 2667 connections accepted by mentors currently working,
menteeswere graduate students (829/2667, 31%), undergraduate
students (767/2667, 29%), others currently working (657/2667,
25%), and postdocs (414/2667, 16%). A similar number of
connectionswere accepted by postdoctoral (n=369 connections)
and undergraduate (n=304) mentors. Connections with
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Mentor connections

Undergraduate 8.6%
(26 members)

Graduate §.65%
(55 memibers)

Post-doctoral 10.31%
141 members)

Other (Currently
waorking/Faculty!MNot in school or
formal program) 74,54%

(831 members)

postdoctoral mentors came from undergraduate (155/369, 42%),
graduate school (102/369, 28%), currently working (58/369,
16%), and other postdoctoral (54/369, 15%) mentees.
Connections with undergraduate mentors came from working
(100/304, 33%), postdoctoral or undergraduate (71/304, 23%),
and graduate student (64/304, 21%) mentees. A total of 238
connections were accepted by graduate student mentors from
undergraduate (81/238, 34%) and graduate students (81/238,
34%), people currently working (60/238, 25%), and postdocs
(16/238, 7%).

Mentee-Mentee Accepted Connections by Educational
Attainment

Undergraduate students represent 44% (347/783) of initiated
and accepted mentee-mentee connections (n=738 connections),
followed by graduate students (198/783, 25%), people currently
working (162/783, 21%), and postdocs (76/783, 10%); see
Figure 15. Among the mentees who received and accepted peer
mentee requests, 26% (282/783) were undergraduate students,
33% (262/783) were peopleworking inthefield, 18% (140/783)
were graduate students, and 13% (99/783) were postdocs.
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Figure 15. Connections by educational attainment: mentee-mentee.

Mentee connections

Undergraduate 44.32%
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(87 members)

Post-doctoral 9.71%
{54 members)

Other (Currently
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{63 membsers)

Undergraduate mentees who initiated peer mentee-mentee
connections (=347 connections) connected with undergraduate
mentees (230/347, 66%), people working (82/347, 24%),
graduate mentees (20/347, 6%), and postdocs (15/347, 4%).
Among the 198 connections with graduate mentees, 37%
(73/198) were with mentees who were also graduate students,
people currently working (73/198, 37%), postdocs (33/198,
17%), and undergraduates (19/198, 6%). Currently working
mentees had 162 peer connections with mainly other people
working (74/162, 46%), followed by postdocs (32/162, 20%),
undergraduate mentees (29/162, 18%), and graduate mentees
(27/162, 17%). Postdoc mentees initiated 76 connections with
people currently working (33/76, 43%), graduate students

Figure 16. Connections by educational attainment: mentor-mentor.

Mentor connections

Undergraduate 15.86%
(18 members)

Graduate 9.72%
{31 members)

Post-doctoral 8,25%
(53 members)

Qther [Currently
working/FacultyNat in school ar
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{325 members)
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Mentee connections

Undergraduate 38.02%,
(167 members)

Graduate 17.88%
(108 members)

Post-doctoral 12.84%
{70 members)

Other {Currently
working/Faculty/Not in school or
formal program) 13.46%

(135 members)

(20/76, 26%), other postdocs (19/76, 25%), and undergraduate
students (4/76, 5%).

Mentor-Mentor Accepted Connections by Educational
Attainment

Of the mentors who initiated and accepted mentoring
connections (n=2037 connections), 66% (1348/2037) werewith
people currently working, followed by undergraduates
(323/2037, 16%), graduate students (198/2037, 10%), and
postdocs (168/2037, 8%); see Figure 16. Among mentors who
received and accepted peer mentor requests, a majority were
from people currently working (1688/2037, 83%) followed by
postdocs (202/2037, 10%), graduate students (113/2037, 6%),
and undergraduate students (34/2037, 2%).

Mentor connections
== Undergraduate 1.67% (10 members)

Graduate 5.55% (37 members)

Post-doctoral 8.92%
{96 members)

Other [Currently
working/Faculty/Not In school or
formal program) 82.87%

(653 members)
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Among the 1348 connections initiated by currently working
mentors, connections were with mentors currently working
(1136/1348, 84%), postdocs (119/1348, 9%), graduate students
(75/1348, 6%), and undergraduate students (18/1348, 1%).
Undergraduate mentorsinitiated 323 connections with mentors
currently working (264/323, 82%), postdocs (35/323, 11%),
graduate students (15/323, 5%), and undergraduates (9/323,
3%). Within connections from graduate student mentors (198
connections), most were also to people currently working
(160/198, 81%), followed by postdocs (17/198, 9%), graduate
students (16/198, 8%), and undergraduates (5/198, 3%). Among
the connections sent by postdoc mentors (168 connections),
most were with either people currently working (128/168, 76%)
or other postdocs (31/168, 18%).

Discussion

Principal Findings

Mentoring is a vital aspect of training to create the next
generation of a diverse biomedical research workforce. The
MyNRMN platform provides a powerful tool to enable remote
mentoring across institutions throughout the United States and
territories. Before this study, the utility of the mentoring
connections and mentoring networks across ingtitutions and
how mentors and mentees connected was unknown. This study
aimed to examine the large-scale mentoring connections
facilitated by our web-based platform between students
(mentees) and faculty (mentors) across ingtitutional and
geographic boundaries by gender, race, ethnicity, ingtitution
type, and educational attainment.

We developed the MyNRMN platform to increase access to
diverse mentoring for mentees acrossingtitutions and geographic
boundaries across the United States and territories. Accessto a
diverse and more extensive mentoring network growsthe social
capital of the mentees. It was hypothesized that by providing a
remote platform accessible to a large swath of biomedical
students, as well as individuals in the workforce, mentoring
connections would occur [7]. Our previous work described the
intentional recruitment strategies acrossthe United States, with
a specific emphasis on minority-serving ingtitutions and
conferences that reach diverse audiences [5]. The results of
these successful strategies provide evidence demonstrating that
the hypothesisis correct, as observed by the substantial number
of connections between heterogeneous individuals. As such,
the MyNRMN platform is addressing the NIH’s initiative to
provide mentoring support to underrepresented students and
scientists [2,18]. By addressing this initiative, we can now
observethe growth of individuals' social capital, whichiscrucial
totheir persistence and advancement in the biomedical sciences

(7.

As evident from the datain this study, the MyNRMN platform
provides a diverse cohort of mentees access to diverse mentors
across the nation. Our platform’s goal is to increase diversity
of the biomedica workforce, and our mentees are predominantly
Black compared with other racial groups, representing a key
demographic of interest by the NIH [19]. Other racial and ethnic
groups also have strong representation on the MyNRMN
platform, and there are opportunitiesto further expand in some
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subgroups, such as Hispanic or Latinx students. Previous
research found that Latina women in the biomedical sciences
experience isolation and a low sense of belonging in their
undergraduate programs [20]; thus remote mentoring and
connections may bridge the gap for lessinclusive environments
in biomedical science programs. Additionally, we found that a
majority of mentees and mentors on this platform identified as
female. In fact, there was a gender skew in the proportion of
requested and accepted connections to female mentors. This
finding may represent a mentoring burden that women,
especially women of color, face in academiaand training [21].
Future work could assess the MyNRMN mentors' perceived
workload and burden in these mentoring rolesto determine how
to ease any encumbrance through the platform. It would also
be imperative to assess the variability of workloads across
demographics and identities, such as race and ethnicity, and
gender, respectively.

Another benefit of the MyNRMN platform is the connectivity
with mentors at other institutions. Thisability to connect beyond
institutional boundariesiscrucial for Black or African American
and Hispanic or Latinx individuals as it provides support and
builds acommunity of mentors enabling persistence, providing
role models, and increasing social capital in spaces that were
previously untapped or underresourced [1]. There were over
4500 connections between mentors and mentees at different
ingtitutions, including significant crossover among HBCUS,
MSIs, and R1 and R2 institutions. These connections are
contingent on a bridge due to location, resources, and physical
distance. An added benefit of these connections is that some
institutions may not have senior faculty members with the
bandwidth for mentoring or even a faculty member within a
mentee’s specific discipline. Additionally, remote mentoring
can help foster conversationsthat may not occur inanin-person
environment as demonstrated by mentoring during the
COVID-19 pandemic [22]. Furthermore, having a mentor
outside of aperson’simmediate proximity can provide valuable
insight on professional devel opment [23] that cannot be obtained
within the organizational culture of a home institution.
MyNRMN provides asolution to enablethese cross-institutional
and long-distance collaborations. Future research should
evaluate the ability to recruit and sustain these cross-ingtitutional
partnerships on the web-based platform.

The data reported represent connections as the unit of
observation rather than persons; thus, some persons may have
more connections than others and be more heavily represented
in the data. We provided the average number of connectionsin
Table 1 to demonstrate these potential differences by
demographic. Additionally, dataon demographic characteristics
are passively collected based on profile forms on the network,
and thus, missing data are an area of concern. As of now, we
do not actively collect many elements of diversity, including
LGBTQIA+ identity, which is an important facet of the lived
experience [24]. Thus, the findings from this paper should be
considered in the context of potential limitations. In the future,
we plan to adjust our data profile fields to be representative of
sexual and gender underrepresented groups. Moreover, we did
not present data on nonaccepted connections, meaning a user
reached out to another user to connect, but the connection was
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not accepted. It should be noted that all mentor and mentee
participation on the platform is voluntary, and competing
demandsmay result in anonacceptance. We have also observed
that connection acceptances are cyclical with the ebbsand flows
of the academic semesters when workloads may shift. A
mentor’s participation isalso conditional based on their capacity
to engage with additional mentees outside of any requirements
or obligations for their position. Future research will explore
user experiences with the platform to inform adjustments to
meet end-user needs.

Syed et a

We devel oped aweb-based national platform to connect mentees
and mentors across institutions and geographic boundaries
toward thisgoal. TheMyNRMN platformisachieving thisgoal
by facilitating mentoring connections and developing diverse
mentoring networks for diverse mentees. By analyzing the
organic evolution of mentoring connections throughout
MyNRMN, we can observe the value of facilitating and
nurturing these connections. In this study, we examined
large-scale mentoring connections and the diversity of these
connections and addressed a gap in our understanding of how

mentees and mentors connect acrossinstitutionsthroughout the
United States. We observed that a web-based remote space for
mentors and mentees to connect and build their network can
enable diverse connections between mentors and mentees.

Conclusions

Access to mentors is crucia for career advancement and
increasing our nation’s current and future biomedical workforce.

Acknowledgments

Research reported in this publication was supported by the National Institute of General Medical Sciences of the National Institutes
of Health (NIH) under award numbers U54GM 119023 and U24GM 132217. The content is solely the responsibility of the authors
and does not necessarily represent the official views of the NIH.

Authors Contributions

This study was conceptualized by TAS, ELT, ZL, DJ, KS, and JKV. Analysis was conducted by TAS and ZL. The MyNRMN
platform was developed by TAS, ZL, and JJ. The original draft of the manuscript was written by TAS, ELT, ZL, DJ, KS, and
GS. Review, editing, and revisions were completed by TAS, ELT, ZL, JJ, DJ, KS, GS, and JKV.

Conflictsof Interest
None declared.

References

1.  Montgomery BL. Building and sustaining diverse functioning networks using social mediaand digital platformstoimprove
diversity and inclusivity. Front Digit Humanit. 2018;5(2018):1-11. [FREE Full text] [doi: 10.3389/fdigh.2018.00022]

2. Vaantine HA, Coallins FS. Nationa Institutes of Health addresses the science of diversity. Proc Natl Acad Sci U SA. Oct
06, 2015;112(40):12240-12242. [FREE Full text] [doi: 10.1073/pnas.1515612112] [Medline: 26392553]

3. VaantineHA, Lund PK, Gammie AE. From the NIH: a systems approach to increasing the diversity of the biomedical
research workforce. CBE Life Sci Educ. 2016;15(3):1-5. [FREE Full text] [doi: 10.1187/cbe.16-03-0138] [Medline:
27587850Q]

4.  Swartz TH, Palermo AGS, Masur SK, Aberg JA. The science and value of diversity: closing the gapsin our understanding
of inclusion and diversity. JInfect Dis. Aug 20, 2019;220(220 Supp! 2):S33-SA41. [FREE Full text] [doi: 10.1093/infdig/jiz174]
[Medline: 31430380]

5.  Javier D, Stinson K, ZavalaM, Ahmed T, Vishwanatha JK. NRMNet: building anational resource for mentorship, networking
and professional development to enhance diversity. Ethn Dis. 2021;31(3):469-480. [FREE Full text] [doi:
10.18865/ed.31.3.469] [Medline: 34295135]

6.  Sorkness CA, Pfund C, Ofili EO, Okuyemi KS, Vishwanatha JK, NRMN team, Duplicate Of Weber-Main, et a. A new
approach to mentoring for research careers: the National Research Mentoring Network. BMC Proc. 2017;11(Suppl
12):171-200. [FREE Full text] [doi: 10.1186/s12919-017-0083-8] [Medline: 29375663]

7. Ahmed T, Johnson J, Latif Z, Kennedy N, Javier D, Stinson K, et al. MyNRMN: A national mentoring and networking
platform to enhance connectivity and diversity in the biomedical sciences. FASEB Bioadv. Jul 2021;3(7):497-509. [FREE
Full text] [doi: 10.1096/fba.2020-00102] [Medline: 34258519]

8. EstradaM, Hernandez PR, Schultz PW. A longitudinal study of how quality mentorship and research experience integrate
underrepresented minoritiesinto STEM careers. CBE Life Sci Educ. 2018;17(1):1-13. [FREE Full text] [doi:
10.1187/cbe.17-04-0066] [Medline: 29351912]

9. Haggard DL, Dougherty TW, Turban DB, Wilbanks JE. Who isamentor? A review of evolving definitionsand implications
for research. Journal of Management. Oct 28, 2010;37(1):280-304. [FREE Full text] [doi: 10.1177/0149206310386227]

10. Packard BWL. Successful STEM Mentoring I nitiatives for Underrepresented Students: A Research-Based Guide for Faculty
and Administrators. Sterling, VA. Stylus Publishing; 2015.

https://www.jmir.org/2024/1/e47560 JMed Internet Res 2024 | vol. 26 | e47560 | p. 19

(page number not for citation purposes)


https://doi.org/10.3389/fdigh.2018.00022
http://dx.doi.org/10.3389/fdigh.2018.00022
https://europepmc.org/abstract/MED/26392553
http://dx.doi.org/10.1073/pnas.1515612112
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26392553&dopt=Abstract
https://europepmc.org/abstract/MED/27587850
http://dx.doi.org/10.1187/cbe.16-03-0138
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27587850&dopt=Abstract
https://europepmc.org/abstract/MED/31430380
http://dx.doi.org/10.1093/infdis/jiz174
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31430380&dopt=Abstract
https://europepmc.org/abstract/MED/34295135
http://dx.doi.org/10.18865/ed.31.3.469
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34295135&dopt=Abstract
https://bmcproc.biomedcentral.com/articles/10.1186/s12919-017-0083-8
http://dx.doi.org/10.1186/s12919-017-0083-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29375663&dopt=Abstract
https://europepmc.org/abstract/MED/34258519
https://europepmc.org/abstract/MED/34258519
http://dx.doi.org/10.1096/fba.2020-00102
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34258519&dopt=Abstract
https://europepmc.org/abstract/MED/29351912
http://dx.doi.org/10.1187/cbe.17-04-0066
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29351912&dopt=Abstract
https://doi.org/10.1177/0149206310386227
http://dx.doi.org/10.1177/0149206310386227
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Syed et a

11. AtkinsK, Dougan BM, Dromgold-Sermen M S, Potter H, Sathy V, Panter AT. "Looking at Myself in the Future": how
mentoring shapes scientific identity for STEM students from underrepresented groups. Int J STEM Educ. 2020;7(1):1-15.
[FREE Full text] [doi: 10.1186/s40594-020-00242-3] [Medline: 32850287]

12. McGeeR, Saran S, Krulwich TA. Diversity in the biomedical research workforce: developing talent. Mt Sinai J Med.
2012;79(3):397-411. [FREE Full text] [doi: 10.1002/msj.21310] [Medline: 22678863]

13. Thomas KM, WillisLA, Davis J. Mentoring minority graduate students: issues and strategies for institutions, faculty, and
students. Equal Oppor Int. 2007;26(3):178-192. [doi: 10.1108/02610150710735471]

14. ZambranaRE, Ray R, Espino MM, Castro C, Douthirt CB, Eliason J. "Don't leave us behind": the importance of mentoring
for underrepresented minority faculty. Am Educ Res J. 2015;52(1):40-72. [FREE Full text] [doi: 10.3102/0002831214563063]

15. Montgomery BL. Mapping a mentoring roadmap and devel oping a supportive network for strategic career advancement.
SAGE Open. Jun 03, 2017;7(2):1-13. [FREE Full text] [doi: 10.1177/2158244017710288]

16. DeannaR, Merkle BG, Chun KP, Navarro-Rosenblatt D, Baxter 1, Oleas N, et al. Community voices: the importance of
diverse networksin academic mentoring. Nat Commun. 2022;13(1):1-7. [FREE Full text] [doi: 10.1038/s41467-022-28667-0]
[Medline: 35338138]

17. The Carnegie Classification of Institutions of Higher Education. Indiana University Center for Postsecondary Research.
2021. URL: https://tinyurl.com/2ufbwc5e [accessed 2024-04-30]

18. Enhancing the diversity of the NIH-funded workforce. National Institute of General Medical Sciences. 2022. URL: https:/
/www.nigms.nih.gov/training/dpc [accessed 2024-04-30]

19. Noticeof NIH'sinterest in diversity. National Institutes of Health. 2019. URL : https://grants.nih.gov/grants/guide/notice-files/
NOT-OD-20-031.html [accessed 2024-04-30]

20. Rodriguez SL, Blaney JM. "We're the unicornsin STEM": understanding how academic and social experiences influence
sense of belonging for Latina undergraduate students. J Divers High Educ. 2021;14(3):441-455. [FREE Full text] [doi:
10.1037/dhe0000176]

21. Casad BJ, Franks JE, Garasky CE, Kittleman MM, Roesler AC, Hall DY, et a. Gender inequality in academia: problems
and solutionsfor women faculty in STEM. JNeurosci Res. 2021;99(1):13-23. [doi: 10.1002/jnr.24631] [Medline: 33103281]

22.  Speer JE, Lyon M, Johnson J. Gains and losses in virtual mentorship: a descriptive case study of undergraduate mentees
and graduate mentorsin STEM research during the COVID-19 pandemic. CBE Life Sci Educ. 2021;20(2):1-9. [FREE Full
text] [doi: 10.1187/cbe.20-06-0128] [Medline: 33734867]

23.  Sea DW, Smith NG, Sun CJ, Thompson EL. Reflections on a mentoring partnership journey. Health Behav Res.
2019;2(4):1-5. [FREE Full text] [doi: 10.4148/2572-1836.1060]

24. Cech EA, Waidzunas TJ. Systemic inequalities for LGBTQ professionalsin STEM. Sci Adv. 2021;7(3):1-9. [FREE Full
text] [doi: 10.1126/sciadv.abe0933] [Medline: 33523910]

Abbreviations

AANAPISI: Asian American and Native American Pacific | slander—serving institution
HBCU: historically Black colleges and universities

HSI: Hispanic-serving institution

MSI: minority-serving institution

NIH: National Institutes of Health

NRMN: National Research Mentoring Network

TCCU: tribally controlled colleges and universities

Edited by K Wiliams; submitted 24.03.23; peer-reviewed by N Mungoli, D Carvalho, E Krug; comments to author 05.10.23; revised
version received 30.11.23; accepted 09.03.24; published 17.06.24

Please cite as:

Syed TA, Thompson EL, Latif Z, Johnson J, Javier D, Sinson K, Saleh G, Vishwanatha JK

Diverse Mentoring Connections Across I nstitutional Boundaries in the Biomedical Sciences. Innovative Graph Database Analysis
J Med Internet Res 2024; 26:e47560

URL: https:.//www.jmir.org/2024/1/e47560

doi: 10.2196/47560

PMID: 38885013

©Toufeeq Ahmed Syed, Erika L Thompson, Zainab Latif, Jay Johnson, Damaris Javier, Katie Stinson, Gabrielle Saleh, Jamboor
K Vishwanatha. Originally published in the Journal of Medical Internet Research (https://www.jmir.org), 17.06.2024. Thisisan
open-access  article  distributed under the terms of the Creative Commons Attribution License

https://www.jmir.org/2024/1/e47560 JMed Internet Res 2024 | vol. 26 | e47560 | p. 20
(page number not for citation purposes)

RenderX


https://europepmc.org/abstract/MED/32850287
http://dx.doi.org/10.1186/s40594-020-00242-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32850287&dopt=Abstract
https://europepmc.org/abstract/MED/22678863
http://dx.doi.org/10.1002/msj.21310
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22678863&dopt=Abstract
http://dx.doi.org/10.1108/02610150710735471
https://doi.org/10.3102/0002831214563063
http://dx.doi.org/10.3102/0002831214563063
https://journals.sagepub.com/doi/epub/10.1177/2158244017710288
http://dx.doi.org/10.1177/2158244017710288
https://www.nature.com/articles/s41467-022-28667-0
http://dx.doi.org/10.1038/s41467-022-28667-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35338138&dopt=Abstract
https://tinyurl.com/2ufbwc5e
https://www.nigms.nih.gov/training/dpc
https://www.nigms.nih.gov/training/dpc
https://grants.nih.gov/grants/guide/notice-files/NOT-OD-20-031.html
https://grants.nih.gov/grants/guide/notice-files/NOT-OD-20-031.html
https://psycnet.apa.org/doi/10.1037/dhe0000176
http://dx.doi.org/10.1037/dhe0000176
http://dx.doi.org/10.1002/jnr.24631
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33103281&dopt=Abstract
https://www.lifescied.org/doi/10.1187/cbe.20-06-0128
https://www.lifescied.org/doi/10.1187/cbe.20-06-0128
http://dx.doi.org/10.1187/cbe.20-06-0128
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33734867&dopt=Abstract
https://doi.org/10.4148/2572-1836.1060
http://dx.doi.org/10.4148/2572-1836.1060
https://www.science.org/doi/10.1126/sciadv.abe0933
https://www.science.org/doi/10.1126/sciadv.abe0933
http://dx.doi.org/10.1126/sciadv.abe0933
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33523910&dopt=Abstract
https://www.jmir.org/2024/1/e47560
http://dx.doi.org/10.2196/47560
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38885013&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Syed et a

(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in the Journal of Medical Internet Research (ISSN 1438-8871), is properly cited. The

complete bibliographic information, a link to the original publication on https://www.jmir.org/, as well as this copyright and
license information must be included.

https://www.jmir.org/2024/1/e47560 JMed Internet Res 2024 | vol. 26 | e47560 | p. 21
(page number not for citation purposes)

RenderX


http://www.w3.org/Style/XSL
http://www.renderx.com/

