
Pathogens and Disease, 79, 2021, ftab027

https://doi.org/10.1093/femspd/ftab027
Advance Access Publication Date: 28 May 2021
Commentary

COMMENTARY

Responding and navigating racialized
microaggressions in STEM
Andrea Marshall1,†, Angela D. Pack2,†, Sarah Afua Owusu3,†,
Rainbo Hultman4,5, David Drake6, Florentine U. N. Rutaganira7,
Maria Namwanje8, Chantell S. Evans9, Edgar Garza-Lopez10,11, Samantha
C. Lewis7, Christina M. Termini12,‡, Salma AshShareef13,14,
Innes Hicsasmaz13,14, Brittany Taylor15, Melanie R. McReynolds16,17,
Haysetta Shuler18,* and Antentor O. Hinton, Jr1,11,*
1Department of Molecular Physiology and Biophysics, Vanderbilt University, Nashville, TN, USA, 2Department
of Microbiology and Immunology, University of Iowa, Iowa City, IA, USA, 3Department of Surgery, Surgical
Therapeutic Advancement Center, University of Virginia Health System, Charlottesville, VA, USA,
4Department of Molecular Physiology and Biophysics, University of Iowa, Iowa City, IA, USA, 5Iowa
Neuroscience Institute, University of Iowa, Iowa City, IA, USA, 6Department of Endodontics, University of
Iowa, Iowa City, IA, USA, 7Department of Molecular and Cell Biology, University of California, Berkeley,
Berkeley, CA, USA, 8Division of Pediatric Genetics, University of Tennessee Health Science Center, Memphis,
TN, USA, 9Department of Physiology, University of Pennsylvania, Philadelphia, PA, USA, 10Department of
Microbial Pathogens and Immunity, Rush University, Chicago, IL, USA, 11Hinton and Garza Lopez Family
Consulting Company, Iowa City, IA, USA, 12Department of Orthopaedic Surgery, University of California, Los
Angeles, Los Angeles, CA, USA, 13Department of Internal Medicine, University of Iowa, Iowa City, IA, USA,
14Fraternal Order of Eagles Diabetes Research Center, University of Iowa, Iowa City, IA, USA, 15Biomedical
Engineering Department, University of Florida, Gainesville, FL, USA, 16Lewis-Sigler Institute for Integrative
Genomics, Princeton University, Princeton, NJ, USA, 17Department of Chemistry, Princeton University,
Princeton, NJ, USA and 18Department of BiologicalSciences, 601 South Martin Luther King Drive, WBA Science
Building, room 217, Winston-Salem, NC 27110, USA
∗Corresponding author: Department of Biological Sciences, 601 South Martin Luther King Drive, WBA Science Building, room 217, Winston-Salem, NC,
27110, USA. Tel: 3193833095; E-mail: shulerh@wssu.edu; Department of Molecular Physiology and Biophysics, 750 Robinson Research Building, 2200
Pierce Ave, Nashville, TN 37232-0615, USA. Tel: 319-383-3095; E-mail: antentor.o.hinton.jr@Vanderbilt.Edu

One sentence summary: This article focuses on how mentors can be allies against microaggressions in STEM.
†Denotes co-First Author
∗Denotes co-Senior Author, Haysetta Shuler and Antentor Hinton, Jr.
Editor: Alfredo Garzino-Demo
‡Christina M. Termini, http://orcid.org/0000-0002-1831-1347

Received: 21 April 2021; Accepted: 10 May 2021

C© The Author(s) 2021. Published by Oxford University Press on behalf of FEMS. This is an Open Access article distributed under the terms of the
Creative Commons Attribution-NonCommercial License(http://creativecommons.org/licenses/by-nc/4.0/), which permits non-commercial re-use,
distribution, and reproduction in any medium, provided the original work is properly cited. For commercial re-use, please contact
journals.permissions@oup.com

1

http://www.oxfordjournals.org
mailto:shulerh@wssu.edu
mailto:antentor.o.hinton.jr@Vanderbilt.Edu
http://orcid.org/0000-0002-1831-1347
http://creativecommons.org/licenses/by-nc/4.0/
mailto:journals.permissions@oup.com


2 Pathogens and Disease, 2021, Vol. 79, No. 5

ABSTRACT

While it is commonly thought that microaggressions are isolated incidents, microaggressions are ingrained throughout the
academic research institution (Young, Anderson and Stewart 2015; Lee et al. 2020). Persons Excluded from science because
of Ethnicity and Race (PEERs) frequently experience microaggressions from various academicians, including graduate
students, postdocs and faculty (Asai 2020; Lee et al. 2020). Here, we elaborate on a rationale for concrete actions to cope with
and diminish acts of microaggressions that may otherwise hinder the inclusion of PEERs. We encourage Science,
Technology, Engineering and Mathematics (STEM) departments and leadership to affirm PEER scholar identities and
promote allyship by infusing sensitivity, responsiveness and anti-bias awareness.
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INTRODUCTION

The road to obtaining an advanced scientific degree is rigor-
ous, demanding, and at times consuming. While stress con-
tributes to high anxiety and burnout among scientists, PEERs
also face racialized microaggressions throughout their careers
(Asai 2020). In the 1970s, Harvard psychiatrist Dr. Chester M.
Pierce coined the term ‘microaggression’ to describe the every-
day verbal and nonverbal acts of systemic racism that demean and
undermine Black Americans. Microaggressions include inten-
tional, or unintentional, statements and actions that encour-
age indirect, subtle, or careless discrimination against mem-
bers of a marginalized group (Pierce 1974; Sue et al. 2007). Other
classes of microaggressions include environmental microag-
gressions, microinvalidations, microinsults, and microassaults
(Fig. 1) (Sue et al. 2007). Research suggests that microaggressions
may increase levels of salivary cortisol, a primary stress hor-
mone that directly contributes to feelings of emotional distress
and anxiety (Richman and Jonassaint 2008; Zeiders et al. 2018).
Microaggressions may disproportionately affect PEER scholars
and result in lower academic performance, focus, task man-
agement, and struggles with personal identity (Allen, Scott and
Lewis 2013; Whittaker, Montgomery and Acosta 2015; Moragne-
Patterson and Barnett 2017; Espaillat et al. 2019; Lambert et al.
2020). While this piece is focused on the experience of PEERs in
STEM, we acknowledge that scientists from other background
also experience microaggressions.

Macroaggressions are overt aggressions that encourage
intentional discrimination (Donovan et al. 2012). Like microag-
gressions, macroaggressions are frequently experienced by
PEERs. Although less common, perceived macroaggressions are
detrimental to mental health and may have a lasting nega-
tive impact on PEERs’ academic experience. The blueprint for
addressing racialized aggressions is still lacking. Here, we rec-
ommend actions to reduce racialized microaggressions within
the STEM workforce (Geoffroy and Chamberland 2015; Osseo-
Asare et al. 2018; Duma et al. 2019; Khan, Taylor and Rialon 2019;
Serafini et al. 2020; Fisher 2021).

Common microaggressions

PEER scientists frequently experience imposter syndrome—the
feeling that one lacks capacity or does not belong despite their
qualifications and capabilities (Hinton Jr et al. 2020a; Hinton
Jr et al. 2020b). Imposter syndrome may coincide with stereo-
type threat, a situational quandary in which people are, or
perceive to, comply with stereotypes about their social group
(Steele 1995; Schmader 2008; Pennington et al. 2016). The inten-
sity of imposter syndrome and stereotype threat among PEERs is

disproportionately higher than their non-PEER colleagues.
These issues are thought to influence the long-standing
racial and gender gaps in academic performance (Steele 1995;
Schmader 2008; Pennington et al. 2016). To combat this sys-
temic barrier, we encourage an increased awareness of racial-
ized aggressions faced by PEER scientists.

Environmental microaggressions
Workplace microaggressions are a form of environmental
microaggressions (Sue et al. 2007). In the United States, the
scarcity of PEER scholars in STEM sends a message that PEERs
are not welcome in STEM (Asai 2020). Notably, one example of
an environmental microaggression would be a university estate
that only has buildings named after one ethnicity. Often, these
types of insults are commonplace within shared laboratory and
meeting spaces, leading to psychological stress that impacts
PEER scholar performance. Thus, we believe it is important for
mentors to be aware of environmental aggressions, which affect
racial or ethnic groups as a whole (Termini et al. 2021a; Termini
et al. 2021b).

Microinvalidations
Microinvalidations are interactions that exclude, negate, or nul-
lify a marginalized person’s thoughts, feelings, or experiences
(Sue et al. 2007). An example of a microinvalidation would be an
individual of one ethnicity telling another ethnicity that ‘racism
does not occur in today’s world.’ Additionally, microinvalida-
tions occur in academia when the published work of PEER and
women scholars are undercited and not recognized at confer-
ences (Chakravartty et al. 2018; Bertolero et al. 2020; Kibbe and
Kapadia 2020; Zurn, Bassett and Rust 2020). This contributes to
the challenges PEER scholars face in obtaining grants and recog-
nition in their fields. To combat these injustices, we believe PEER
scholars merit increased opportunities to present their research
at national and international meetings and deserve equity in
scholarly citation.

Microinsults
Microinsults are unconscious insults that demean a marginal-
ized person’s heritage or identity (Sue et al. 2007). A common sce-
nario encountered by PEERs, especially those that are non-native
English speakers, is the expression of surprise from majority col-
leagues regarding a PEER’s ability to articulate arguments and
ideas. For instance, ‘Your presentation was actually good! You
spoke so clearly,’ or ‘You must have attended an elite institu-
tion to speak English so well.’ While intended as a compliment,
such commentary is rooted in the misconception that PEERs
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Figure 1. The Road to Understanding Microaggressions and Macroaggressions. The cartoon depicts the types of microaggressions (environmental microaggressions,

microinvalidations, microinsults and microassaults) and macroaggressions that happen in academia. The cartoon also depicts mentors using allyship to assist in the
fight against microaggressions.
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are inferior verbal communicators. These comments perpetu-
ate the stereotype that PEERs, who are proficient in English, are
an anomaly.

Inappropriately addressing a PEER scientist in an academic
environment sends a message that the PEER scholar is not qual-
ified. This mistake may appear harmless and unintentional, but
repeated microinvalidations over many meetings, scientific con-
ferences, or professional events cultivate a sense of otherness
(Gibbs Jr, McGready and Griffin 2015; Whittaker, Montgomery
and Acosta 2015; Lambert et al. 2020). Ultimately, such microag-
gressions diminish the socioemotional well-being of PEERs in
a manner that negatively impacts their work (Miles, Brockman
and Naphan-Kingery 2020).

Microassaults
Microassaults are intentional verbal and nonverbal attacks that
include name-calling and avoidant or purposeful discriminatory
actions (Sue et al. 2007; Sue 2010). These microaggressions are
often conscious and meant to hurt the intended victim. Publicly
correcting the enunciation of a PEER colleague in a formal con-
text where feedback is not the norm is an example of a microas-
sault. While communication is a part of scientific training, public
correction of grammar, accents, and dialects can provoke nega-
tive attention and embarrassment for the PEER scholar. Publicly
or privately deriding a PEER’s thought process creates an envi-
ronment that takes away from their identity and emphasizes
perfection whereas their counterparts are allowed to make mis-
takes (Kutten 2020). Microassaults can also decrease PEER per-
formance and undermine individuality (Montgomery and Mont-
gomery 2012; Whittaker and Montgomery 2012). PEERs may cope
with negative attention and embarrassment by code-switching,
the linguistic practice of altering between language varieties in a
conversation (Nilep 2006; Young et al. 2018). Continuous microas-
saults may decrease the capacity of PEERs to be authentically
themselves and negatively impact their perception of self-worth
(Morton, Gee and Woodson 2019).

Combating microaggressions with allyship

The impact of micro- and macroaggressions experienced by
PEERs can be lessened through allyship (Hayes 2010; Whittaker
and Montgomery 2012; Johnson et al. 2019; Edwards et al. 2020).
Allyship is an active process of unlearning and reevaluating
negative perceptions of PEERs to increase inclusivity within the
STEM community (Johnson et al. 2019). We believe true ally-
ship creates spaces where PEERs’ consciousness can be fully
awakened to promote scientific innovation (Termini et al. 2021a;
McGee 2016). Below, we discuss specific steps to promote ally-
ship and support PEER scholars in the STEM pipeline. We high-
light the importance of being an advocate and sponsor, amplify-
ing the voices of PEERs, calling out negative behavior, and con-
tinuing professional development.

Allyship for PEER trainees
Establishing a career in science requires adequate mentorship;
PEER graduate student mentors can also be allies (Hinton Jr
et al. 2020b; Termini et al. 2021a; Termini et al. 2021b; Allen-
Ramdial and Campbell 2014; National Academies of Sciences
and Medicine 2019). As an ally, we recommend engaging in pro-
fessional and career development training opportunities that
specifically focus on how to be an intentional ally. This partner-
ship may open doors for graduate students by providing them
with opportunities to present their science and network with
leaders in their respective fields (Montgomery 2020). Allies can

call attention to microaggressions experienced by PEER gradu-
ate scholars themselves or create atmospheres where the ‘The
Ouch Rule’ is used (Ruiz-Mesa and Hunter 2019). ‘Ouch’ is stated
when an offensive comment is made and ‘oops’ is the apolo-
getic response, this rhetoric provides an opportunity to discuss
the microaggression in real-time. Often, these situations result
from an imbalanced power structure where PEER scholars feel
uncomfortable advocating for themselves (Essed 1991; Bonilla-
Silva 2006; Cooke, Patt and Prabhu 2017; Drigas and Papoutsi
2018; Phillips and Lowery 2018). To lessen encounters that result
in microaggressions, we encourage partnerships with diversity,
equity, and inclusion (DEI) or graduate studies offices to provide
allyship training and host discussions on the development and
maintenance of diverse work environments.

The trainee phase can be an optimal stage to develop allyship
and cultural awareness skills through training, teaching, career,
and professional development. In our experience, many PEERs
encounter micro- or macroaggression in the classroom, making
teaching a relevant avenue to explore allyship. Cultural com-
petence training may be a method to provide PEER allies with
the knowledge to identify and address systemic inequalities in
resources and power structure. Although there is no foolproof
way to create a culturally embracing environment, we encour-
age allies to cultivate an inclusive space to reach a critical mass,
thereby improving dynamic of diversity efforts and impeding
performative actions (Oliver 2013; Garces and Jayakumar 2014).
Advocating for trainees by bringing awareness to the challenges
faced by marginalized populations not only benefits PEERs but
the academic community as a whole.

Postdocs must also have opportunities to establish them-
selves as independent scientists. Giving seminars at research
conferences and participating in grant writing activities are two
ways for trainees to advance their careers. We encourage allies
to amplify the voices of PEER postdocs by nominating them
for invited seminars, ad-hoc reviewers, and transitional awards.
Additionally, allies can provide resources for PEERs to engage in
career development workshops, including how to manage rela-
tionships and build networks.

We encourage allies of PEER trainees to learn and practice
valued-based mentoring. Importantly, allies should acknowl-
edge PEER individuality and personalize the mentoring relation-
ship to match the PEER’s goals. In being an effective ally, faculty
and trainees should develop agreed-upon strategies that work
for their cultures, learning styles, and core values. By develop-
ing this rapport, PEER trainees can navigate imposter syndrome
and gain scientific confidence (Hinton Jr et al. 2020b). Like most
effective allyship, value-based mentoring requires a willingness
to commit time and effort and nurtures a partnership between
PEER trainees and allies. We believe that value-based mentoring
will foster a sense of belonging that may facilitate PEER trainee
transition to the faculty phase.

Enrichment of Faculty Allyship
Since allyship is a continued effort, support for PEERs should
not stop when they become faculty. Faculty should amplify
the voices of their pre-tenure PEER colleagues. Tenured faculty
may leverage their seniority and job security to help influence
departmental and institutional decisions that enable PEER
faculty advancement–for example, providing support for junior
colleagues who actively engage in innovating and revitalizing
DEI work. Marginalized faculty disproportionately carry the
weight of equity-focused service and leadership and face envi-
ronments that devalue diversity issues and advocacy efforts. In
these environments, PEER faculty may be encouraged to ‘focus
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on the science,’ which can be perceived by the PEER as dis-
missive of their aspirations (Social Sciences Feminist Network
Research Interest 2017). Therefore, senior-level allies should
invest their time and balance the service load required to rectify
institutional inequities. We believe that tenured faculty can
serve important roles in setting precedents that create broader
institutional change that facilitates opportunities for PEERs,
such as compensating DEI efforts, providing funding for DEI
work, and rewarding excellence in DEI for tenure and promotion.

CONCLUSION

Microaggressions create obstacles in the academic pipeline,
which disproportionately limit PEER performance. In this piece,
we provided an overview of several challenges PEERs face in
academia. To safeguard the physical and emotional well-being
of PEER trainees, it is imperative to equip STEM allies with
tools to combat discrimination. We specifically highlight the
importance of value-based mentoring, sponsorship, and ampli-
fying the voices of PEER scholars as an integral part of ally-
ship (Termini et al. 2021a; Termini et al. 2021b). PEERs are a
part of the scientific community; their life experiences mold
them into the scientists they are today. Unfortunately, the cur-
rent mold of the academy is not flexible enough to effectively
include PEER experiences and enable them to reach their full
potential. Diversity in the pipeline promotes scientific innova-
tion (Allen-Ramdial and Campbell 2014; Hinton Jr et al. 2020a;
Hinton Jr et al. 2020b; National Academies of Sciences and
Medicine 2019). Microaggressions may inhibit critical PEER view-
points that are currently excluded, which may hinder sci-
entific innovation. Taken together, allies and PEER scientists
can build the mechanisms that will heal the scientific com-
munity from aggression in person and virtually (McReynolds
et al. 2020).
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