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of diverse networks in academic
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Mentor relationships are crucial to retention, success, and wellbeing of women
and underrepresented minority scientists in academia. A network of diverse
mentors may support achieving long-term career goals, advancement, and
retention of both mentors and mentees, thus enhancing diversity, equity, and
inclusion initiatives.

Diversified mentorship is essential to break systemic bias and make effective

retention efforts

Multiple efforts have been made by institutions, societies, and organizations to offset gender
disparity and exclusion of underrepresented minority scientists (URMs, i.e. racial/ethnic and
gender groups constituting a lower proportion in the field than in the general population).
Programs addressing gender bias and lack of diversity are slowly, but increasingly, addressing
ingrained sexism and ableism in STEM fields and academial~3. However, institutions and
funding agencies should continue to invest in minimizing gender-specific obstacles; for example,
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promoting work-life balance; equalizing salaries, promotions, and
start-up packages. Institutions must also address cultural taxa-
tion, discrimination, and isolation of URMs*-°. Further, institu-
tions should act as tools of social justice by acknowledging
women and URMs in leadership positions where they were his-
torically ignored; honoring them with awards and nominations;
and promoting and compensating them when serving as role
models and mentors. Here, we recommend tangible action
focused on the latter.

Mentor relationships are crucial to retention, success, and
wellbeing of women and URMs in academia. Mentoring not only
provides professional support, guidance, information, and advice;
mentoring also offers templates of the behaviors that are needed
to achieve success in the field”:8, Effective mentorship requires a
unique personal relationship between individuals at different
career stages, with the potential of benefiting the career
advancement of both the mentor and the mentee®. Further,
mentorship is distinct from supervision: “Mentoring is an
opportunity to connect meaningfully with individuals in service
to their pursuit of personally-defined goals or aspirations”0.
Thus, mentorship is not automatically achieved in a supervisor-
supervisee relationship!!. However, even when dyadic mentor-
mentee relationships have been shown highly beneficiall?, the
traditional model of mentoring can be insufficient to ensure
retention, success, and wellbeing of underrepresented groups (by
either race/ethnicity or gender identity in academia)!3-15,

Women and URMs face many obstacles during their academic
careers, in great part due to ingrained institutional disparity:
decreased recognition in publications, fewer citations of papers
authored by them, lower research funding allocations, and greater
academic and domestic responsibilities*16-20, These biases lead
to gender and ethnic underrepresentation in academia, particu-
larly at senior levels?1:?2. Indeed, women and URMs are less
represented at later stages in the career path (a phenomenon
known as ‘the leaky pipeline’?3).

A network of diverse mentors may support achieving long-
term career goals, advancement, and retention of both mentors
and mentees, thus synergistically enhancing diversity, equity, and
inclusion (DEI) initiatives and perpetuating a virtuous cycle of
enriched mentoring®. Programs focusing on building diverse
mentorship networks have been effective in promoting the suc-
cess of women and other URMs in Science, Technology, Engi-
neering and Mathematics (STEM) fields24-27. Cross-cultural
mentoring relationships have been particularly successful when
they included strategies to foster mentors’ awareness, sensitivity,
and commitment to their mentees!”. In this context, improved
culturally and socially diverse mentorship can enable institutions
to effectively increase DEI and overcome bias in STEM fields and
academia. While multiple organizational efforts are focused on
increasing DEI, the actual practice of these efforts is challenging.
To achieve the goal of increased DEI, we suggest that institutions
aim to: (1) emphasize mentoring strategies to increase DEI,
especially those that address gender bias and URM exclusion, (2)
promote multi-mentor programs and acknowledge their utility in
increasing DEI, and (3) reference examples of diverse, institu-
tional mentoring efforts.

Multi-mentor systems have potential to enhance retention
and DEI

Having diverse role models and mentors can be transformative
and enhance academic performance, especially for women and
URM mentees. Retention, motivation, and persistence in STEM
fields and academia can be positively influenced by mentorship?°.
This is particularly impactful when female students and URMs
are introduced, at an early undergraduate stage, to role models

and mentors by whom they feel represented?®28. For instance,
different mentorship programs focused on equity and inclusion of
URMs have proven to be effective long after the relationship
ended, sustaining the retention and success of underrepresented
scientists>228-30,

For mentorship to be impactful for academic advancement
though, the individuals in the relationships cannot be separated
from their cultural and societal backgrounds. Mentors and
mentees pairing often reflect unconscious biases3! (e.g., majority-
culture mentors interacting with mentees with ethnic, religious or
gender affinities in ways that reflect majority-culture priorities
rather than tailoring mentoring to these URM mentees’ prio-
rities). Thus, active efforts from institutions are required to
counteract the systemic inequities. Such efforts, particularly when
formalized as programs, expand opportunities for both mentors
and mentees to be more productive and innovative®3!. For
example, women usually devote a substantial part of their time,
more than men, to mentorship and teaching?’. This imbalance
can reduce publication and grant success which then contributes
to unequal attrition of women mentors. Further, if women and
URMs are less represented in advanced career stages, diverse
mentors and whole lines of research are less present in STEM,
which increases the burden on the available mentors even more.
A pyramidal structure toward less representation of women and
URMs in senior positions thereby undermines efforts to over-
come mentorship and research biases while exacerbating the
burden on those few women and URMs who are retained long
enough to become mentors13:1419,22,23,27,29,

One solution is promoting mentorship networks, involving
multiple mentor-mentee relationships, to increase collective
performance by magnifying resources®243233, In effective
mentorship networks, mentorship extends beyond the relation-
ships of mentors and their direct mentees. Indeed, mentors can
be purposely picked outside the mentee’s direct advisory
network!!l. Building a multi-mentor network is an emergent
property of other available systems, as programs often center
around matching mentor/mentee pairs (Table 1). Such programs
frequently offer the possibility of establishing peer and group
mentoring relationships (for example, National Research Men-
toring Network>#), thereby building networks for people in both
shared and different career stages. However, we note a gap in
formal programs: resources and recognition are needed for
establishing these multi-mentor networks (Table 1 and Fig. 1).
First, effective mentorship programs require changing
institution-wide practices and interactions to challenge systemic
inequalities on all organizational levels®>. For example, institu-
tional policies can mitigate the overburden of mentoring by
women and URMs (which, as noted, exacerbates attrition) by
establishing review and promotion guidelines and responsibility
re-allocation to encourage and credit mentors who participate in
diverse mentoring programs3°-38, While some solutions can be
generalized, each institution faces unique circumstances that
require specific actions. Although doing so is challenging, not
addressing these issues in local contexts may cause even the best
program to fail.

Furthermore, once efforts and programs are established, their
methods and outcomes must be continuously monitored and
evaluated to ensure institutions reassess successful or failed
activities dynamically and responsively. Effectiveness may also be
achieved when pre-established programs are synchronized and
interconnected, thereby helping to identify diverse mentors for
specific aspects of academic life. Successful programs will offer
continuous support throughout the academic path, enabling
professional development of both mentors and mentees and
empowering diverse groups by promoting access to available
resources and providing appropriate recognition.

2 | (2022)13:1681| https://doi.org/10.1038/s41467-022-28667-0 | www.nature.com/naturecommunications


www.nature.com/naturecommunications

COMMENT

Aynoe4

pajpllsaiun

pajoLIsaIuN

paoLIsaIuUn
A3noey solunl pue sdop3sod
padLIsaIuUN

pajpulsaun

pajoliisaiun

(Aa1j0d yyesH

paje|ay uonLINN pue
UORLINN Y3eSH 1iqnd)
me_.\_u\_mwme l9aled >_\_Mm_

padLIsaIuUN

padLIISaIuUN

sjuspnis Aiepuodss
padLIIsaIuUn

Aynoey sotun( pue soopisod

‘Sjuapnis ajenpein

soopysod
'Sjuspnj}s ajenpelo

sjuspnys ajenpe.s
pue ajenpeJgispun

Sjuspnjis ajenpesd
pue sjenpeJdiapun

SaIHOUIN

suolnyiisul Jaupied
0} pajel|iyje syuedidiyied |je 03 usdQ

UBWIOAA

suonnyjsul

42Je959J 10 S9IISI9AIUN URDLIYY
0} pajeljiyje suedidde |je 03 usdQ

sinauaidaJjus uedLyy

suedLIdWY dAIeN pue
soluedsiH /souediyd) - Saljouln

USWIOAA

sjuedidiped (e 01 usdQ

sjuedidiped (e 0} usdQ
S91I3UN0D

3Sli-}e Wouy solwspede 0} usdQ
Sjuapnis

AJepu0d9s uedlyy [|e 0} usdQ

sjuedidiped (e 0} usdQ

sjuedidiped (e 03 usdQ

sjuedidiped |e 03 usdQ

sjyuedidiped ||e 0} uadQ

sjuedidiped |e 03 usdQ

(ed1RWY
YHON) [euoiBay

(eoUBWY YLON
‘SuolINISUL pajel|ife
YIWID) [euonniisy|

(edlRWY
unet) feuoiSey

mmm_::DOU
UedLiyy) [eUOeU-IN

Amm_\;c:OU
UedLiyy) [eUOHRU-IN

(eouswy

YHON) |euoiZay
(eouswy

uneT) [euoneu-Iyniy

(eduRWY
uneT) [euolieu-niy

(peLIsaIUN)
|euoneu-niy

(beus| ‘amgequiiyz
‘elAS) |euoneu-niny
(Sa13uNod

uedlyY) [BUORBU-I}INN
(2doung ‘eisy ‘eduswy
UHON) |euoieu-iyniy
(suonnyjsul pajel|ijje
$92U9IDS JO Awspedy
uelisny) |euoi3ay

(eduRWY
YHON) [euoiSey

[GEUENT]

[BUOIRUIRIUI YHM
‘BUIYD Ul WeySuIoN
10 AJIsJaAlun) |euoi3ay
(8uoy| 3uoH ‘3uoy
3uoH jo AysiaAlun
dsdUIYD) [euonnsy|

3ululey J0jusN

Aoedoape |3Q ‘SupjiomisN

‘Buliojusw dnoug ‘3ululesy ssjusw

pue J0JUSA ‘SIOJUSU Y}IM SOR3UBW SaYdIe|N
KoedoApe

13@ ‘SunjiomisN ‘ya4easal Suliojus|y
‘Buiules) 99jusW pue JojUS|N ‘suoljeziuedio
pue suoln}isul ‘sjenpiAlpul 1o} 3ululed

3upjiomiaN ‘uluiedy

diysiopesa ‘Buniojusw dnouc) ‘siojusw
Jlwapede pue Aiisnpul Yim sa9jusw saydle|
3upjiomiau ‘Suiuresy

diysispes| pue juswdojeAsp |euolssajo.d
'SI0JUBW [BUOISSDJ0d LM S99UBW SBYDIRIN
3upjiomiau ‘poddns Buipuny

‘uonjowoud diysinausidasjus pue diysispes)
‘siojusw A11Snpul Yyim Ssesjusl saydle|y
Bupjew Adjjod

pue AdedoApe |3 ‘Sujiomiau ‘uoljowoud
diysiapes| ‘Buiuies) Juswdo9ASp [BUOISSD401d
3upjew Adrjod ‘Buiiomisu

‘uoiesiunwiwod pue 3ujuiesy diysispes

3uppiomiau ‘sdoyssiom

diysiopes| pue juswdojaAsp [euoissajo.d
3uppiomiau ‘Buiuredy Juswdojaasp 32sfod

pue |euolssajoid ‘Suriojusw dnoud ‘siojusw
Jlwspede pue Aisnpul Yim sssjusw saydle|n
AoedoApe ‘poddns 3uipuny

‘SI0JUBW DIWBPeI. YIM SMO|[9) Saydle|n
3uppiomiau ‘3uiyoeod uonedldde

939|102 ‘JuawdojaAsp S||IYS dIWapedy

3ujuleJ) Juswdo|eAsp [BUOISSS)0.d
3uppiomisu

‘Bulures) juswdolaAsp J9aJed ‘siojus
JILSpeIE PadUdLIadXa YHM SI93UBW SaYdle|

Buppiomiau ‘Buliojusw dnoud ‘uiyoeod
pue ululeJ) JusWdO|aAIp [BUOISSD40.d

3upjiomiau

‘Buiyoeod AJjsnpul 0} UOIISUeB.} J93.ed
'SI0JUBW [BUOISSD40.d LM S99UBW SBYDIBIN
3upjiomiau ‘Buiyoeod Ansnpul

0] UOI}ISUBJ] J99JBD ‘SI0JUBLU DAIINIDXD
JOIUDS pue |euoISSaj04d YIIM Sa1UsW Saydle|N

/Z-uwu
-}noge/jaurpuLIL//sduy

/3407109foadaswid //:sdny

/eliojusw-ewel3oid /03zelspl|
/12748[nWwipepiunwod MMM
//:sdny

swayds-diysiojusu
/eolijersadusIdseR MMM/ /:sdiy

/W0D'BILIJR-|X MMM/ /:sd13y

/340" seudes Mmm //:sdiiy
/diysispes|uswiomadiopise}
/S9/3140°Se0"MMM //:d11Y

dyd-sosjosoua1qos/inuell|
/840’ |eUOIDRUIBIUIUERIS MMM
//:sdny
020Z-S4epes|-uoljeAouul
-3uranpoajul/|Gjzages
/sqe|/810°sa0usidsayls//:sdny

/03ueled MMM //:sdiy
/npaajeA'siejoyosuedtije
//:sdny

/8102u3mmm //:sdy

€=18¥62€=plidyd xapul

/1B 0B'MBRO' MMM //:sdy
Jjiomisu

-3uliojuswi-}adse /swesdoud
-1odse /s1994e2-U011eINPa
/1adse /310" 1adse'mmm / /:sdiy
xdse-awiwesdoid
-diysiojusw-|eqo|3
/1uswdolanap-4994ed /ssauisng
/US,/ud Npa’wey3ui;ou Mmm
//:sdny

dIWND/sdoyssiom
-sawwes3oad /juspnys

/Ay npasynaesoopdd//isdiy

peOHOMIBN BULIOJUSIN
YoJeasay |euolieN

(4IWID) YdJeasay
Ul saousadx3 paJojus|y o

juswaAoiduw| Yy} 4oy J93us)
USWOM UedlIBWY

unjeq Joj weuo.d
diysiojusy /diysiepes

- A1j0d yyesH d1gnd

S92URIDG
jo Awapedy uedlyy ay|

BOLY X - Aueg PHOAA YL

SYNOVS
V30 92404
yse] uedlaweIalu|

gy Weisoid
Wwiyjeq 4o} uoianN
ur diysiepes] LNV I

weu3o.id

SJ9pea] uolleAouU| 94179
(VYVD) sdlwspedy
ASIY-1V 404 |1DUN0) By
AYSIBAIUN B[BA - SJejoyds
uedl}y SUnoA djeA
SdoysyIOAN R S9OUBIRJUOD)
0Jeasay uopJoo
wes304d Sulojud|n
U9}eydSUaSSIAN Jop
alWapeY AYISIYDIa4IRSO

pHOMIBN
SULOIUBIN 13dSY @Yl

wey3uiloN Jo AjsisAiun
weudold diysiojus|y [eqo|

wei3oud diysiojuspy 3uoy
3UoH J0 A}ISILAIUN BSBUIYD

diysiojuspy

diysiopes

(S215AUd) snouasipu| (e2uBWY 3uiyoeod 3}IOM3BN uoneonp3
Sjuspn)s slenpeln) pue xuije joe|g - saijuoul|n YHON) [euoi3ay pue 3uniojusw uoljedijdde jooyds sjenpeln) /31010M}BuUL3IMMM //:Sd1Y 9)1enpels) aAIsn|du|
(S92UBIDS 4I7) SajeIdoSSe (epeue) 3upiomiau
yoJessas ‘soopysod ‘0ju040] Jo AYISISAIUN) ‘Buiyoeod AJjsnpul 0} UOIISUe.} J93.4ed /weidoid-diysiojusw A3a120G juswdojeasg  juswdojaasp
‘Sjuapn}s ajenpedo sjuedidiped (e oy uadp |euolnyiisu| ‘SI0}UBW AJISNPUI Y}IM S9)USW SBYDIe|N /S}Uana /840'spas|//:sdny J991eD) S8dUBIdS 31 JECI)
Ayonos
93e)s 19048) jo8ie) 98e4an0) asoding ui Jdo ‘uoneziuesio ‘uonynsul weJa304d

*pliom 3y} punode woay sajdwexa :sweiSoid diysiojuaw pue diysiapes] ‘JusawidojaAap Jaa4e) | djqel

| (2022)13:1681 | https://doi.org/10.1038/s41467-022-28667-0 | www.nature.com/naturecommunications


https://lscds.org/events/mentorship-program/
https://lscds.org/events/mentorship-program/
https://www.igenetwork.org/
https://cpdc.osa.cuhk.edu.hk/student/programmes-workshops/CUMP
https://cpdc.osa.cuhk.edu.hk/student/programmes-workshops/CUMP
https://cpdc.osa.cuhk.edu.hk/student/programmes-workshops/CUMP
https://www.nottingham.edu.cn/en/business/career-development/global-mentorship-programme.aspx
https://www.nottingham.edu.cn/en/business/career-development/global-mentorship-programme.aspx
https://www.nottingham.edu.cn/en/business/career-development/global-mentorship-programme.aspx
https://www.nottingham.edu.cn/en/business/career-development/global-mentorship-programme.aspx
https://www.nottingham.edu.cn/en/business/career-development/global-mentorship-programme.aspx
https://www.aspet.org/aspet/education-careers/aspet-programs/aspet-mentoring-network
https://www.aspet.org/aspet/education-careers/aspet-programs/aspet-mentoring-network
https://www.aspet.org/aspet/education-careers/aspet-programs/aspet-mentoring-network
https://www.aspet.org/aspet/education-careers/aspet-programs/aspet-mentoring-network
https://www.oeaw.ac.at/index.php?id=3294&L=3
https://www.oeaw.ac.at/index.php?id=3294&L=3
https://www.grc.org/
https://africanscholars.yale.edu/
https://africanscholars.yale.edu/
https://www.cara.ngo/
https://elifesciences.org/labs/ea8e2f51/introducing-innovation-leaders-2020
https://elifesciences.org/labs/ea8e2f51/introducing-innovation-leaders-2020
https://elifesciences.org/labs/ea8e2f51/introducing-innovation-leaders-2020
https://www.slaninternacional.org/lilanut/sobre_nosotros.php
https://www.slaninternacional.org/lilanut/sobre_nosotros.php
https://www.slaninternacional.org/lilanut/sobre_nosotros.php
http://www.oas.org/es/taskforcewomenleadership/
http://www.oas.org/es/taskforcewomenleadership/
https://www.sacnas.org/
https://www.xl-africa.com/
https://www.aasciences.africa/mentorship-scheme
https://www.aasciences.africa/mentorship-scheme
https://www.comunidadmujer.cl/liderazgo/programa-mentoria/
https://www.comunidadmujer.cl/liderazgo/programa-mentoria/
https://www.comunidadmujer.cl/liderazgo/programa-mentoria/
https://cimerproject.org/
https://nrmnet.net/about-nrmn-2/
https://nrmnet.net/about-nrmn-2/
www.nature.com/naturecommunications
www.nature.com/naturecommunications

COMMENT

'3|qejiee Ji ‘swieiSoid pajsi| JO SBW0IN0 pay
s9)edIpul 19818 "A}ijEUONEU 0] PJOLISaJ JOU JO SDUBN|JUI JO SILIJUNOD UNOJ UBY) 2J0W JO Udeal S9jedipu

qnd 2312 A 'sjue

1D134ed [e204 J0) [9A3] 434D Sd)edIpUl a8e)S Jaaie)) ‘(,syueddiped |
UoljeU-1}NW, PUB {(S314JUN0d M3y e 0} dn) weiBoid /UoiN}iIsul 3y} JO IUIN|4UI JO BAIE SIJEDIpUI ,|euoial, [Jjels pajel|ijje Ajjeuoliniijsul 0} pajiwi| sajedipul [euonniiisul,

0} uado,) pejdLISaIUN JO ‘JJElS [eU

nyIsul ‘'sNYN ‘uswom :syuedioijied [edoy

:92UaN|jul JO AR BY) SPIRDIpUl 98eIaA0) swelSoid ay) Jo wie ay) sajedipul Ajjaliq asoding "uoiewojul a|ge|ieAe ay) Suljen|eas Jayje (ae)s Jeaie) pue Ja8ie] ) s)aie) pue ‘(98e4an0D) Yipeaiq ‘(asoding) SaIIAIIIR Sy} UO paseq passasse pue (diysiojus|y pue ‘diysiopes
‘Juswido|anap Jaaie)) |eod ||eJaA0 2y} 0} SuIpiodde paljisse|d sem weidoad yoe3 ‘(Yoleasal Jaypny 4oy adu eate ue si jey) y3noyy) sisAjeue pue AI0jusAul SAIISNEYXS UB 1ONpuUod 0} Jou ‘suoidal diydes3093 ssotoe sweidoud Jo adues aAljesIsn||l ue Ajijuspl 03 sem |eo8 inQ
*AJIUNWILLIOD D1J1UBIDS SO IS} PUE SYI0M]BU UOIeI0qe||0 ‘suoiedljgnd umous| ‘saiduade Sulpuny ‘suolnN}iIsul JISY} UIYHIM SI0LINeod Aq paiyiuapl a1am sweiSod ‘pliom ayy punoJe wolj swel3oid diysiojusw pue ‘diysiapes| ‘JusaLudolaAsp J9a1ed JO Isi| SAIISNeYXa-Uou SIy} U]

pajpoulsaiun

pajoulsaun

pajoLIsaIuN

SO0p3}sOd

Aynoey ‘syuspnys ayenpeud
pue ajenpeJgiapun

Ay noey
pue sjuspnjis ajenpedo

Aynoey
pue sjuspnjis sjenpelo

soopisod
‘sjuspnis sjenpelo

3|doad + 01491

s|doad + 01997

USWIOAA

puBlI9ZUMS pue

Auewsg ‘euysny wodj syuedddy

AJISJ9AIUN By} Je Sjuswiulodde
YHM Jo pajel|iyje ajdoay

JSUSEN]
3y} 1e sjuswiulodde yim ajdosy

AJISJaAIUN

9y} 1€ syuswiulodde yym ojdosy
3}JoM3aU By} Jo

Jaguiaw SuolnN}Isul 0} suoljel|iye
Y}IM Suolnyisul Jaquiaw

0} pajel|iyje syueddipied (e o3 usdQ

A}JISJoAIUN By} Je

(ed1RWY
YHON) [euoiBay

(VSN) [euoiSay

(suonnysul
UBWLIRD)) |RUOISY

(puepdZiMS

pue AuewJagy
‘ellysny) |euoi3ay
(8uoy| 3uoH ‘Buoy
3uUoH jo AyjsisAlun
3yl) |euonniisuy

(3uoy| 3uoH
RSNV

1si3deg 3uoy
BuoH) [euonnysul

(VSN "UeBIyaIN
Jo AJIsJaAIun)
[euoiinyiisuj

(suonnysul
pelelliyy) [eUOHN}ISUl

(VSN ‘ejosauulpy
JO AJISJaAIUN)

Aoedoape |3Q

‘Buppiomiau ‘uriojusw dnoud ‘3ululely ssjusw
pue J0JUSW ‘SIOJUS Y}IM SODJULW SaYdIe|N
3uppiomiau

‘Buiurey diysiopes| pue jJuswdojoAsp JoaJed
'SI0JUBW [BUOISSDJ0d LM S99UBW SBYDIRIN

3uturesy Juswdo|ansp Jaaled

‘slojuall [euoISSaj0id UYIM Se3jUBW SBYDIRIN
siap|oy diys.iejoyds

Jo poddns wue)-3uo| ‘Bululely JuswdojaAsp
J99.4ed ‘Bululel) 99jUsW pue JojusW
‘sl0jusl [euOISSaj0.d YIM SeRjUBW SBYDdIRIN

3upjiomiau ‘Buriojusw dnoud
'SJ0JUBL |eUOISSD404d Y)IM S9JUBLL SBUDIRIN

3upjiomiau ‘Buriojusw dnoud
'SJ0JUBL |eUOISSD404d Y)IM S99JUBLL SBUDIRIN

3uppiomisu
‘Buriojusw dnou3 ‘Sujulel) 993USW pue JoJUS|N

Sujuies} JOJUS|\

310°dis|Bourmmm //:sdny

/810" Wo1s0'MMM //:sd1y
/Ua-s|euoljeusaiul

/9P uasSay3uLIOJUILL MMM
//:sdny
/weJdoud-3uliojusw
/awweJ3oad-diysmol|ay
-eulpjodos|/3ulpuny/us
/310°euipjodos; mmm //:sdiy

/0oeep /sy nyy-diysiojusu MMM
//:sdny

3uriojusw
-dnoug/diysiojuswi /pass
/i9a.ed Ay npangyyes//sdiy
$5922NS-40}

-Bupojusw /sawwes3oad-199.4ed
/J834ed Ay npangyyes//sdny
/3uliojusw /si032341p
-104-5924N0SaJ /}je)S-pue-A}ndey
/npa-ydiwin-weyoe.//:sduy
/3uisinpe
-3ulI0jUB W /SS9IONS-D|LWLBPRIR
-3uneyloey /jyeis-pue-Aynoey
/npa-ydiwin weyoe.//sduy

616
/SIUBAS /1BU [ HID" MMM/ /:sd3y

3ulureJs}-Jojusw /3uLiojusw
/8ululel}-pue-uoljeonpa

ajeAouU| 0} INQ

W31so

HEYISHIM

pun uaeYISUSSSIAA Ul
usnes4 - U3ssaH 3ullojus|
wes30id ulojuspy

- US)JBYISUSSSIAA

Jap slwspeyy
9leuolieN eulpjodoa
swes304d

diysiojus|y - 3uoy
8uoH Jo AusiaAlun syl

sweJs304d
3uLIOJUBN - AJISISAIUN
1si3deg 3uoy 3uoH

$924N0SaY

3UISIApY pue SuLIojUB|N

- |00Y2S @jenpels) weyyoey
- ueIydI Jo AjsisAiun
sdoysyIopn

Buioyuapy - Suiuiea

pue 3ulyoea] ‘yoieasay

JO UOI}RJ333U| By} JO) JBJUSD)
3ujured |

JOJUBIN - 9IN}IISU| SJUBIDS
|euolje|suel] pue [ealul|d

syuswiuiodde Aynoey ypm ajdoad |euoIn}iisu| /NPa uwin’Is} MMM //:sdijy - BJOSBUUIW JO AYISIBAIUN
Ayonos
98eys 1994e) jo84e] 98esan0) asodind jurl 4o ‘uonjeziuesio ‘uonnyisul weaSoad

(panunuod) | djqel

| (2022)13:1681 | https://doi.org/10.1038/s41467-022-28667-0 | www.nature.com/naturecommunications


https://www.ctsi.umn.edu/education-and-training/mentoring/mentor-training
https://www.ctsi.umn.edu/education-and-training/mentoring/mentor-training
https://www.ctsi.umn.edu/education-and-training/mentoring/mentor-training
https://www.cirtl.net/events/949
https://www.cirtl.net/events/949
https://rackham.umich.edu/faculty-and-staff/facilitating-academic-success/mentoring-advising/
https://rackham.umich.edu/faculty-and-staff/facilitating-academic-success/mentoring-advising/
https://rackham.umich.edu/faculty-and-staff/facilitating-academic-success/mentoring-advising/
https://rackham.umich.edu/faculty-and-staff/facilitating-academic-success/mentoring-advising/
https://rackham.umich.edu/faculty-and-staff/resources-for-directors/mentoring/
https://rackham.umich.edu/faculty-and-staff/resources-for-directors/mentoring/
https://rackham.umich.edu/faculty-and-staff/resources-for-directors/mentoring/
https://sa.hkbu.edu.hk/career/career-programmes/mentoring-for-success
https://sa.hkbu.edu.hk/career/career-programmes/mentoring-for-success
https://sa.hkbu.edu.hk/career/career-programmes/mentoring-for-success
https://sa.hkbu.edu.hk/career/seed/mentorship/group-mentoring
https://sa.hkbu.edu.hk/career/seed/mentorship/group-mentoring
https://sa.hkbu.edu.hk/career/seed/mentorship/group-mentoring
https://www.mentorship.hku.hk/daao/
https://www.mentorship.hku.hk/daao/
https://www.leopoldina.org/en/funding/leopoldina-fellowship-programme/mentoring-program/
https://www.leopoldina.org/en/funding/leopoldina-fellowship-programme/mentoring-program/
https://www.leopoldina.org/en/funding/leopoldina-fellowship-programme/mentoring-program/
https://www.leopoldina.org/en/funding/leopoldina-fellowship-programme/mentoring-program/
https://www.mentoringhessen.de/internationals-en/
https://www.mentoringhessen.de/internationals-en/
https://www.mentoringhessen.de/internationals-en/
https://www.ostem.org/
https://www.noglstp.org
www.nature.com/naturecommunications

COMMENT

)

Type of program

— 15 4
™~ J
N
1
= 13
" ]
£ 10 4
o 4
g 9
o
S 54
@ 5
o)
€
E ]
<0
Mentorship Career Leadership
c) Target participants
15 4
~
<\ 14
&
Z 10 ]
i
oo
I
o
2 5 6
° 5
3
1
g 0 2 2 2 2 [l
N .
.g@b -\'Q‘Z’s & @‘?}\ & & &
IO NSO RN N NS S
S & @& O § &
AN A &S
N Nd L
& ¢
E ©
&
N

b) Geographic coverage of program
— 15 -
=
o
‘\:\’
p
£ 10 A
o
oo
o
[
B 5 A
@
e}
€
=}
S0
Regional Institutional ~ Multi-national
d) Target career stage
15 -
=
o

number of programs (n:

=
o w o
[ ]
[ ]

o
]
-]
-]
o

Fig. 1 Attributes of career development, leadership and mentorship programs from around the world. Graphs represent the number of identified
programs according to a type of program, b geographic coverage of the program, c target participants, and d target career stage. Most programs we
reviewed focus on mentorship, are offered regionally, are not limited to specific target groups, and emphasize faculty and postdoc career stages. Notably,
no programs specifically target staff (non-faculty, university employees), despite evidence that staff and contingent faculty roles (e.g., adjuncts, non-
tenure-track) do extensive service in mentoring and provision of DEI services in academia. Also, most programs include multiple target categories, so totals

are >n in figure sections ¢ and d.

Building networks enhances institutional efforts and
promotes inclusivity

Building a diverse and inclusive network helps promote a sense of
identity and community that counteracts feelings of isolation
often experienced by scientists throughout their careers?®. Men-
toring networks, including peer mentors, should also be
encouraged because they are more balanced in power and
transparency, and less hierarchical*®4l. Peer mentor networks
can be particularly effective for tackling same-career-stage chal-
lenges and opportunities?83342. All these efforts should be
accompanied by human resources training and implementing
codes of conduct detailing best practices to make the whole
experience for mentors and mentees more enjoyable and
successful36:43:44 By diversifying the academic community with
which mentors and mentees actively engage, scientific advance-
ment can be achieved in a nurturing environment that can have a
strong, positive impact on productivity2>3233. Therefore, foster-
ing mentorship networks should be a high priority for any aca-
demic institution undertaking DEI efforts.

Though not widely adopted, there are models for this approach
worldwide (Table 1). Select academic institutions, professional
societies, and conference organizers offer training programs to
promote successful mentorship relationships that subsequently
support diverse and more inclusive work environments. Although
the outcomes of many programs have not yet been quantified or
evaluated, some programs have minimized gender-specific barriers
and reduced exclusion of URMs?#%>-47, Evaluating outcomes of
mentorship programs remains challenging; traditional quantitative
approaches may not be sufficient to capture how programs pro-
mote careers in nuanced, individualized ways that transcend the
normative metrics of academic productivity and research impact
(which themselves can promote inequalities)*®. Even though
assessment for such programs is challenging, the outcomes can be

qualified within a range of acceptable parameters assessing indi-
vidual, group, and institutional growth?»*5-47. Since women and
URM scientists are generally more involved in formal and informal
mentoring activities?’, overburdening may be detrimental for
program implementation and success. Therefore, evaluations
should be accompanied by incentive programs for mentors, such as
release from administrative and departmental duties and provision
of funding awards. Funding agencies should also: (1) explicitly
include DEI requirements in their guidelines for grant spending,
(2) provide resources to support reviewers, grantees, and institu-
tions in the implementation of mentoring networks that could arise
within institutions or from collaboration networks, and (3) hold
grantees accountable if not following those guidelines.

Steps forward

Policy changes and active implementation of programs that pro-
mote effectively, diverse mentorship networks can help women
and URMs to fully achieve their potential as scientists. And yet, we
see a disheartening lack of resources directed to career develop-
ment, leadership, and mentorship programs in some regions
(Fig. 1). For example, our own experiences and observations
indicate there is a particular dearth of these resources across the
Global South (i.e. Latin America, Africa, and South Asia; Fig. 1).
Indeed, other than collaboration groups or a few institutional
efforts, many academics worldwide have no support to success-
fully navigate the mentoring process, establish healthy relation-
ships with their mentors or mentees, or even have a resource to
which they can turn should problematic situations arise.

A diverse environment improves working and learning
experiences for the people involved, brings new perspectives to
research, encourages more people to work in STEM fields and
academia, and improves opportunities for everyone involved. To
achieve this goal, we urge all agencies, foundations, institutions,
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Funding agencies & scientific societies shift funding and
programming priorities to incentivize and compel
meaningful, evidence-based DEI work integrated with
disciplinary work

Action-based shift in institutional culture
to invest in and support evidence-based
DEI work & the people who do it

On-going evaluation of
progress & outcomes

Well-funded and empowered
mentorship program

Fig. 2 Framework to build diverse multi-mentors networks. Establishing effective programs that promote diverse multi-mentor networks -- in which
mentees and mentors are supported and trained to (1) build healthy relationships, (2) develop professionally, and (3) achieve success - is a layered
process that depends on many embedded factors: a DEI assessment implemented by institutions, funding agencies, scientific societies, and the community;
b policy and work culture changes to promote evidence-based DEI work; € continuous support and evaluation of program implementation, progress, and
outcomes; and d reassessment, adaptation, and reevaluation of programs to empower mentorship networks. As a dynamic system, all components feed

from and are informed by the others.

and societies to use the many existing examples to inform their
development of programs to generate effective mentoring rela-
tionships within their sphere of influence. We also present a step-
by-step framework to diversify and build mentorship networks
that includes all the aspects discussed in this commentary (Fig. 2).
Building effective, diverse, multi-mentor networks can only work
when programs are informed and accompanied by institution-
wide DEI policy implementation, reflect diversity of the com-
munity in which institutions are embedded, and synchronize
support for all organizational and career levels. Healthier work
environments, more inclusive science training, and better out-
comes for professionals from all backgrounds would ideally ensue
as successful program implementation broadens, creating a vir-
tuous cycle of enriched mentoring for future generations.

Received: 7 May 2021; Accepted: 3 February 2022;
Published online: 25 March 2022
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