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Abstract
Drawing on 12 semi-structured interviews with Black, Latina, and white graduate women who either continued or discontin-
ued their STEM doctoral degrees, the present study examined the psychological impact of navigating marginalizing experi-
ences in white male-dominated STEM environments. Using thematic analysis grounded in a social constructivist paradigm, 
researchers identified three emergent themes: 1) institutional challenges as contextual barriers, 2) impact on wellbeing 
and STEM persistence, and 3) contextual supports and coping. These findings indicate that challenging STEM encounters 
within the higher education environment contributed to increased stress, depression, anxiety, and suicidal ideation among 
graduate women in STEM from diverse racial/ethnic backgrounds. The compound effect of these STEM stressors and their 
subsequent psychological toll contributed to decreased STEM persistence among participants. Study implications highlight 
the need for faculty and university administrators to challenge and address institutional norms that operate as contextual 
barriers, destigmatize discussions surrounding mental health, and adopt a “whole person” approach to supporting graduate 
women in STEM.
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“I can't push off my own Mental Health”: 
Chilly STEM Climates, Mental Health, 
and Stem Persistence among Black, Latina, 
and White Graduate Women

Graduate students are six times as likely as the general 
population to meet the clinical criteria for depression and 
anxiety (Evans et al., 2018; Garcia-Williams et al., 2014; 
Okahana, 2015). In fact, more than 39% of graduate students 
endorsed experiencing moderate to severe depression and 
41% of graduate students reported experiencing symptoms 
of anxiety (Evans et al., 2018). Moreover, 10% of graduate 
students reported that they considered suicide during the 
prior 12 months (Louden & Skeem, 2008). Graduate stu-
dents in science, technology, engineering, and mathematics 

(STEM) disciplines appear to be at an especially high risk 
for experiencing mental health concerns (Deziel et al., 2013; 
Saravanan & Wilks, 2014; UC Berkeley Graduate Assembly, 
2014), with one study showing that 43–46% of graduate stu-
dents in the Biosciences experienced depression during their 
graduate studies (UC Berkeley Graduate Assembly, 2014). 
Not only is this disconcerting for the health and wellbeing 
of graduate students, but these mental health concerns also 
have large-scale implications for STEM advisors, professors, 
and university administrators, including reduced research 
output, significant financial cost to institutions and research 
teams, and adverse impacts to efforts to broaden participa-
tion in STEM due to students discontinuing doctoral pur-
suits prematurely (Golde, 2005; Levecque et al., 2017; Nagy 
et al., 2019; Posselt, 2018).

Precipitated by events such as the loss of students to 
suicide, the focus on graduate student mental health within 
the STEM environment has become increasingly sali-
ent among university administrators (Evans et al., 2018; 
Nature, 2019; Posselt, 2020). Studies such as Nagy et al. 
(2019) illustrate the extent to which doctoral students in 
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STEM experience high levels of burnout, depression, and 
anxiety, resulting in thoughts of discontinuing their doc-
toral pursuits. These reports are particularly concerning 
because only a subset of students receive mental health 
services (Hyun et al., 2007; Mousavi et al., 2018). Reports 
such as the National Academies of Sciences (2018) recom-
mend greater support for graduate student mental health, 
and efforts to eliminate existing power structures that 
may cause undue stress to students. Similarly, Suzanne 
T. Ortega, President of the Council of Graduate Schools 
(CGS) regarded mental health as “a high-priority issue 
for CGS and the graduate education community more 
broadly” (Council of Graduate Schools, 2019). Likewise, 
Evans et al. (2018) put forth several calls to action for 
departments and administrators to address the growing 
mental health crisis plaguing STEM graduate education.

Calls for action are especially salient for women in STEM, 
with evidence suggesting higher levels of stress, anxiety, and 
lower overall mental health in comparison to their male coun-
terparts (Deziel et al., 2013; Saravanan & Wilks, 2014). Not 
only do graduate women in STEM navigate the rigor of STEM 
programs, they must do so while also contending with a myr-
iad of institutional barriers (i.e., structural biases, sexism) and 
unsupportive environments (Bernstein, 2011; Wilkins-Yel 
et al., 2019c). Notably, these barriers are more pronounced 
for Women of Color (WOC) in STEM. Women who hold 
racially/ethnically minoritized identities (i.e., Latina, Black, 
Indigenous, and Asian women) frequently report experienc-
ing rampant acts of sexism and racism, including harassment 
and microaggressions in STEM (McGee, 2020; Ong et al., 
2018; Wilkins-Yel et al., 2019b). These negative interpersonal 
interactions have been shown to heighten feelings of isola-
tion, decrease feelings of belonging, and increase intentions 
to discontinue STEM graduate programs (Ong et al., 2018).

Yet, there is a dearth of research that has examined the 
psychological consequences of the STEM environment 
and their impact on STEM persistence (i.e., persistence to 
degree completion within a STEM doctoral program). To 
date, UC Berkeley Graduate Assembly (2014) is the only 
university known to have extensively examined and pub-
lished data related to mental health in the context of the 
STEM climate. Similarly, few studies have examined the 
experiences of graduate women in STEM using an inter-
sectional approach, especially as it relates to mental health 
and academic persistence. As such, the focus of the current 
study was twofold. First, we sought to understand the ways 
in which challenges experienced within the STEM graduate 
programs influenced the mental health and STEM persis-
tence of U.S. based STEM graduate women from diverse 
racial/ethnic backgrounds. Second, we sought to understand 
the institutional sources of support that mitigated the psy-
chological toll of these STEM challenges.

Theoretical Framework: Intersectionality and Social 
Cognitive Career Theory

Two theoretical frameworks served as the underlying founda-
tion for this work: the intersectionality framework (Collins, 
2002; Crenshaw, 1990) and social cognitive career theory 
(SCCT; Lent et al., 1994). For more than three decades, Black 
feminist scholars have consistently noted that people’s lived 
experiences are shaped by interlocking systems of oppression 
(e.g., sexism and racism) (Combahee River Collective, 1977). 
In 1990, Kimberlé Crenshaw coined the term intersectional-
ity to make explicit the nuanced ways in which marginaliza-
tion is rooted in dynamics of difference and sameness with 
regards to axes of power and privilege. Collins (1990, 2000) 
further characterized intersectionality as a ‘matrix of oppres-
sion’ to highlight the ways in which socially constructed 
structures such as race, class, and gender disadvantage those 
who are multiply marginalized (e.g., WOC) and bestows 
advantages to those who are at the top of these hierarchies. 
WOC, individuals who hold intersecting identities as both 
women and People of Color, must simultaneously navigate 
a myriad of race- and gender-based experiences in STEM 
because these milieus remain largely dominated by white, 
heteronormative, continuing generation, and economically 
privileged men (McGee, 2020; Wilkins-Yel et al., 2019a). 
This intersectional experience is aptly captured in the follow-
ing statement by a Black woman in computing who stated, 
“as far as being a woman, I don’t think they expect too many 
women to be in that area; as far as being a [B]lack woman, 
they don’t expect you to be there at all” (Varma et al., 2006, 
p. 310). Despite these calls to focus on people's intersecting 
identities, women in STEM have historically been examined 
as a monolith, without any regard to how gender is raced 
in STEM. To address this pervasive erasure, we adopted an 
intersectional approach (McGee, 2021) to investigate the 
ways in which STEM climates differentially impact the men-
tal health and STEM persistence of WOC and white women 
in STEM doctoral programs.

In addition to intersectionality, this study draws on 
SCCT because of its theoretical focus on examining 
the factors that influence academic persistence. SCCT 
characterizes structural barriers and supports as contex-
tual factors that contribute to constraining or enhancing 
educational and career progress (Lent et al., 1994). In 
line with SCCT, we regard marginalizing encounters or 
encounters that delegitimize WOC’s credibility in STEM 
as contextual barriers that manifest themselves through 
structural racism and sexism within the STEM higher edu-
cation environment. We posit that these contextual barri-
ers contribute to increased psychological distress and that 
this decreased mental health stymies graduate women’s 
STEM persistence. On the other hand, SCCT posits that 
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contextual supports such as support from advisors, peers, 
professors, and/or university staff, may mitigate the effect 
that both contextual barriers and the corresponding psy-
chological toll levy on graduate women’s STEM persis-
tence intentions. SCCT has received extensive empirical 
support on samples of women and Students of Color in 
STEM (e.g., Byars-Winston et al., 2010; Lee et al., 2015; 
Navarro et al., 2014). To date, the psychological conse-
quences from navigating negative STEM milieus has not 
been examined as a mechanism through which contextual 
barriers impact academic persistence within the context of 
SCCT. Consequently, the current examination represents 
an extension of this theoretical approach. In keeping with 
SCCT’s emphasis on persistence, we sought to understand 
the psychological costs of contextual barriers and the miti-
gating role of support among graduate women who chose 
to discontinue their STEM doctoral studies and those who 
chose to continue to degree completion.

Contextual Barriers in STEM and Associations 
with Mental Health

There is growing evidence to suggest that chilly STEM cli-
mates are key contributors to heightened psychological dis-
tress among graduate students (Arnold et al., 2020a; Evans 
et al., 2018; Posselt, 2020). This association is consistent 
with a model of threatening academic environments proposed 
by Inzlicht et al. (2009), who suggested that a negative cam-
pus climate and social identity threats existing within STEM 
may heighten psychological disengagement, perceived lack 
of control, and decreased self-esteem for underrepresented 
groups (Casad et al., 2018). STEM departments and labora-
tories have historically been regarded as unsupportive and 
unwelcoming for Black, Latina, Asian, and white women 
(Alexander & Hermann, 2016; Barthelemy et al., 2016; 
Bernstein, 2011; Castro & Collins, 2021; Ong et al., 2011; 
Wilkins-Yel et al., 2019b). The climates within these spaces 
are often rife with systemic racism and sexism, and typi-
cally perpetuate a dominant white and masculine hegemony 
characterized by competitiveness and individualism (Dutt, 
2020; Edge, 2020; Hurtado & Figueroa, 2013). These STEM 
climates exclude, isolate, and other students from minoritized 
backgrounds, which, in turn, heightens depressive symptoms 
and lowers science performance (Settles, 2004; Settles et al., 
2009).

WOC, women who reside at the intersection of margin-
alized gender and racial/ethnic identities, must contend 
with the multiplicative toll of both gendered and racialized 
encounters in chilly STEM milieus. These include experi-
ences of both gendered and racialized microaggressions 
(Barthelemy et al., 2016; Charleston et al., 2014; McGee, 
2020; Wilkins-Yel et al., 2019b). Although gender and racial 
microaggressions are subtle forms of sexism and racism, 

respectively, we have chosen to use these terms interchange-
ably to simultaneously call attention to the larger structural 
barriers affecting students while also staying true to how 
participants describe their lived experiences. Black women 
reported that microaggressions had a magnified effect on 
their mental health because of the dual dilemmas of their 
gendered and racialized underrepresentation (Brown et al., 
2015). One participant explained the double bind by say-
ing, “It’s not just a racial issue but also an issue of sex” 
(Brown et al., 2015, p. 167). Similarly, Latina women report 
experiencing racism and sexism within academia, includ-
ing isolation and alienation, microaggressions, and lower 
expectations of one’s capabilities (Camacho & Lord, 2011; 
González, 2007; Solórzano, 1998). O’Brien et al. (2016) 
found that interpersonal discrimination within STEM aca-
demic settings increased students’ perceived stress, thereby 
worsening their academic performance. Similarly, greater 
experiences of ostracism and incivility among early-career 
women in STEM, especially those perpetrated by male col-
leagues, were linked to negative psychological outcomes 
(Miner et al., 2019).

Extant research in psychology links marginalizing 
encounters to a myriad of negative mental health outcomes, 
including increased life stress, anxiety, depression, and sui-
cidal ideation (Bernard et al., 2017; Hwang & Goto, 2009; 
Torres et al., 2010). Within STEM, experiences of margin-
ality and the accompanying psychological toll likely con-
tribute to the significant attrition among women in STEM. 
Research shows that the seven-year attrition rate is 34% for 
WOC in STEM, including half of those withdrawing from 
their doctoral studies in the first two years of their program 
(Sowell et al., 2015). Given the relatively nascent nature of 
examining mental health in STEM, more work is needed 
to understand the ways in which STEM climates differen-
tially impact the mental health and STEM persistence of 
both WOC and white women as well as women who chose 
to discontinue and those who chose to continue their STEM 
doctoral pursuits.

Buffering Effects of Contextual Supports

Extensive literature on stress and coping from social and 
health psychology fields supports the mitigating role of sup-
port in combating the impact of psychological distress and 
difficult life experiences (e.g., Cutrona & Russell, 1987; 
Uebelacker et al., 2013; Van der Doef & Maes, 1999). 
Within academic settings, support has been linked to greater 
academic performance (DeBerard et al., 2004), academic 
satisfaction (Lent et al., 2007), and intentions to persist 
(Nicpon et al., 2006). Support from advisors and mentors 
especially is a key factor in reducing the negative effects 
of contextual, institutional barriers (Bernstein et al., 2010; 
Lovitts, 2001; Primé et al., 2015). For example, in a sample 
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comprised of more than 30% graduate students in STEM, 
O’Brien et al. (2016) found that support from advisors/
supervisors lessened the effect of interpersonal discrimina-
tion on perceived stress. Similarly, in Posselt’s (2018) study 
of STEM doctoral students from minoritized backgrounds, 
participants reported that advisor support was especially 
meaningful in normalizing struggle and navigating chal-
lenges related to one’s social identities, including race and 
gender. Kram (1983), and more recently Sheehy (2019), 
identified two types of advisor support: instrumental (i.e., 
direct, active, material, and operational assistance such as 
providing financial help or giving practical dissertation 
advice) and psychosocial (i.e., providing encouragement, 
affirmation, recognition, comfort, and empathy, related to 
academic, career, or personal domains). Both types of advi-
sor support have been found to be important in promoting 
graduate women’s STEM persistence (Dawson et al., 2015; 
Posselt, 2018).

In addition to social support from advisors, support from 
other institutional resources (e.g., university staff, counseling 
centers) has also been found to be helpful in promoting men-
tal health and STEM persistence (Grandy, 1998; Ong et al., 
2018). Support spaces outside of the academic department 
– including student organizations and institutional offices 
that serve students from minoritized communities – provide 
an outlet for students to discuss both personal and profes-
sional concerns and share struggles without fear of being 
viewed as incompetent (Ong et al., 2018). These spaces are 
often referred to as counterspaces. Case and Hunter (2012) 
regarded the creation and use of counterspaces as a form 
of adaptive responding – “the process by which marginal-
ized individuals maintain psychological well-being despite 
oppressive conditions” (p. 259). Rosenthal et al. (2011) 
found that support from same-gender counterspaces for 
women in STEM promoted feelings of belonging, which, 
in turn, has been found to increase psychological wellbeing 
(Hoyle & Crawford, 1994).

Another example of a non-academic counterspace is the 
University Counseling Center (UCC). Several studies have 
demonstrated the salience of UCCs as a source of support 
for graduate students experiencing psychological distress 
(Arnold et al., 2020b; Hyun et al., 2007). Reports suggest 
that women traditionally seek counseling services at higher 
rates than men (Hyun et al., 2007; Mojtabai, 2007; Oliver 
et al., 2005). However, an intersectional examination high-
lights the ways in which this trend may differ for WOC 
(Collins & Bilge, 2016; Crenshaw, 1991; Ong et al., 2011). 
WOC must contend with cultural stigmas about mental 
health, navigate therapists’ lack of cultural understanding 
(Thompson et al., 2004), and counteract cultural messages 
such as the “strong Black woman” trope, which requires 
Black women to be strong, tenacious, and put others’ needs 
before their own (Watson & Hunter, 2016a, b). Pressure to 

conform to this expectation creates an additional barrier 
to Black women’s help seeking, despite evidence that this 
schema contributes to increased psychological distress and 
decreased self-esteem (Abrams et al., 2019; Donovan & 
West, 2015; Stanton et al., 2017; Watson & Hunter, 2016a, 
b). Further, WOC might be less inclined to engage in help-
seeking behaviors out of concern that others may perceive 
these actions as additional evidence to discount their cred-
ibility and capability to succeed in STEM. While mental 
health services have been shown to promote well-being and 
academic persistence, institutional and cultural barriers may 
prevent students from obtaining the support they need.

An abundance of research illustrates the buffering effect of 
social support on the association between negative interper-
sonal interactions and negative mental health and academic 
outcomes (Hyun et al., 2006; Mallinckrodt & Leong, 1992; 
O’Brien et al., 2016; Ong et al., 2018; Primé et al., 2015). 
Whether support originates from within the academic depart-
ment (e.g., advisors, mentors, peers) or other institutional 
settings (e.g., UCCs), the receipt of support during times of 
distress has been shown to mitigate the psychological cost, 
and related persistence decisions, that results from negative 
encounters within the STEM environment. However, more 
work is needed to understand the departmental and institutional 
supports used by doctoral WOC and white women in STEM to 
buffer the price of navigating negative STEM climates.

The Present Study

The purpose of the present study is twofold. First, we sought 
to understand the ways in which STEM climates may impact 
the mental health and STEM persistence of graduate women 
in STEM doctoral programs. Second, we examined the 
sources and types of departmental and institutional support 
that doctoral women sought to mitigate the psychologi-
cal toll of navigating negative STEM climates. Given the 
extensive efforts to broaden STEM participation among 
women in STEM, the work presented here is important to 
increasing our understandings of the ways in which psycho-
logical distress might be an invisible but salient byproduct 
of chilly STEM climates that undercuts efforts to promote 
persistence.

Method

Participants

The current study draws on a sample of 12 doctoral women 
in STEM, six of whom discontinued their STEM doctoral 
programs before completing and six of whom completed 
their STEM doctoral programs. Eligible participants were 
women who identified as Black and/or Latina, and/or white 

211Sex Roles  (2022) 86:208–232

1 3



and who met one of the following two criteria: 1) chose 
to prematurely leave their STEM doctoral program within 
three years of the data collection (i.e., since 2015), or 2) 
completed their STEM doctoral program within three years 
of data collection (i.e., since 2015). The date of 2015 was 
selected on the basis of providing a three-year retrospective 
window from the time of data collection in 2018, which the 
research team felt would be recent enough for participants to 
recall the specific details of their experiences in their respec-
tive STEM programs. The 12 participants attended eight 
different universities from across the United States and rep-
resented eight STEM disciplines. Participants identified as 
Black American (n = 2), Latina (n = 2), white (n = 5), and as 
Bi/Multi-racial (n = 3). Additional participant demographic 
information is given in Table 1.

Procedures

Participants who completed their degrees were recruited 
using email and social media posts at academic depart-
ments, professional associations, STEM organizations serv-
ing minoritized students, professional listservs, and alumni 
networks. Participants who discontinued their PhD programs 
were recruited using snowball sampling, referrals from aca-
demic departments, emails, and social media posts to pro-
fessional networks. Recruitment fliers invited eligible par-
ticipants to reflect on the instances of interpersonal support 
they experienced or would like to have experienced while 
in their STEM PhD program and described the process for 
participation, including that all participants would receive 
a $50 gift card upon completion of their study activities.

Participants first completed a screening and demographic 
survey to determine eligibility and collect background infor-
mation. After completing this survey, eligible participants 
then took part in a 60 to 120-min semi-structured interview 

(average 82-min in length) using the Zoom video conferenc-
ing platform. Interviews were led by one of the following 
research team members: faculty PIs on the research project, 
graduate student research assistants in counseling psychol-
ogy, or a full-time research staff member with a background 
in higher education and public policy. Among the inter-
viewers were women who identified as Black, Latina, and 
white. Given that the data that was collected was culturally 
sensitive and potentially difficult for research participants 
to talk about, the cultural knowledge of the researcher was 
especially important (Razon & Ross, 2012; Tillman, 2002). 
Correspondingly, wherever possible, the race/ethnicity iden-
tity of participants was matched to that of the interviewer.

The interview protocol had five questions and related 
probes designed to elicit participants’ perceptions of sup-
port episodes in response to challenging experiences during 
their STEM doctoral programs. Supporting probes included 
questions such as “Did you talk to anyone about it then? If 
so, to whom?” and “How was this helpful/not helpful to 
you?” Participants were also asked about the role of vari-
ous social identities in their perceptions of support, with the 
probe, “In what ways do you think gender, race, ethnicity or 
other identity aspects played a role in whom you talked with/
what they said?”.

A commercial transcription service was used to transcribe 
interviews, and member checking was conducted to allow 
participants to add additional comments, redact any portion 
of the interview, or clarify any statements they made during 
their interview. This participant check adds credibility to the 
research process (see Morrow, 2005).

Positionality Statement

The data analysis and writing team consisted of the first five 
authors of this study. The first author identifies as a Black 

Table 1   Participant 
Demographic Information

a CTC—Chose to Complete; CTD—Chose to Discontinue

Pseudonym Race/Ethnicity CTC/
CTDa

Degree Field Institutional Carn-
egie Classification

Institutional Region 
of the United States

Bethany White CTC​ Engineering Very High Southeast
Felicia Black CTC​ Mathematics High Southeast
Fernanda Latinx, White CTC​ Engineering Very High Southwest
Kathleen Black, Biracial CTC​ Biological Sciences Very High Northeast
Monique Black, Latinx CTC​ Engineering Very High Northeast
Emma White CTC​ Biological Sciences Very High Southwest
Ashley Black CTD Engineering Very High Northeast
Diane White CTD Physical Sciences Very High West
Emily White CTD Physical Sciences Very High Southwest
Sofia Latinx CTD Biological Sciences Very High Northeast
Alejandra Latinx CTD Mathematics Very High Southwest
Bahar White CTD Engineering Very High Southwest
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immigrant woman who is an Assistant Professor in coun-
seling psychology. Her positionality was informed by her 
experiences as Black woman working and residing in pre-
dominantly white spaces, her expertise as a trained coun-
seling psychologist, and her intersectional approach to pro-
moting holistic persistence among graduate WOC in STEM. 
The second author identifies as a white cisgender woman who 
is a master’s level counselor and doctoral student in counselor 
education. Her experience in the mental health field, specifi-
cally related to trauma and interpersonal violence, informs 
her understanding of systemic factors that influence psycho-
logical wellbeing. The third author is an Associate Professor 
in engineering and engineering education who identifies as 
a white woman. Her PhD is in engineering, and she brings 
this to the work on this manuscript, along with years spent 
researching the experiences of and trying to promote per-
sistence among women in STEM doctoral programs. The 
fourth author is a clinical mental health counselor and current 
doctoral student in Counseling Psychology who identifies 
as a biracial Woman of Color. She brings her past experi-
ence working on diversity, equity, and inclusion initiatives in 
STEM professional environments to her work on this manu-
script. The fifth author is a senior faculty member in coun-
seling psychology whose identities as a white, immigrant, 
intersectional feminist, and first-generation college graduate, 
along with specializations in counseling women, persistence 
of women in STEM, and graduate education reform, and 
past professional work with largely minoritized populations, 
inform her perspectives on the interpretation and implications 
of this study. Collectively, the team brought to the analysis 
a strong belief in the importance of mental health as well as 
a prior understanding of the ways the STEM environment 
can be hostile to women, People of Color, and WOC. All 
five members of the analysis team also share the identity 
of women who pursued and/or completed graduate studies 
and have familiarity with the ways in which stressors that 
occur in graduate education can influence mental health. A 
strength of the team is its interdisciplinarity, including rep-
resentation and expertise from fields in both mental health 
and STEM. We believe this strength helped promote multiple 
ways of looking at the experiences shared by participants and 
helped manage the prior understandings we brought to the 
data analysis activities.

Analytic Approach

The thematic analysis (Braun & Clarke, 2006) conducted for 
this work was grounded in a combination of post-positivist 
and social constructivist paradigms. A constant-comparative, 
open coding process was used to identify meaningful state-
ments within the data that represented each code (Glaser, 
1965; Saldaña, 2015). First, open coding of the transcribed 
interviews was conducted to identify meaningful units of 

data related to mental health challenges in the STEM envi-
ronment from across the transcribed interviews with par-
ticipants. Second, pattern coding was used to organize these 
meaningful units into themes along three dimensions: (a) 
institutional norms that served as contextual barriers within 
the STEM environment, (b) impact of these difficulties on 
students’ mental health and/or persistence decisions, and 
(c) coping strategies implemented, and institutional support 
provided to counteract the effects of these difficulties. The 
organization of these themes formed the basis of the code-
book for this study. Table 2 provides the codes contained 
within each theme, along with the definition, a sample quote, 
and the total frequency of occurrence for each code across 
all participants. Additionally, during independent coding, 
research team members participated in memoing and were 
mindful of ways that their own identities influenced their 
interpretation of the data.

Transcripts were de-identified to maintain participant 
confidentiality prior to being uploaded for analysis. The 
research team utilized Dedoose, a web-based data analysis 
application, to support coding and analysis of the interview 
data. To establish interrater reliability between the coding 
members of the research team, Krippendorff’s alpha (α) was  
calculated based on coding a subset of three transcripts 
using the KALPHA SPSS macro (Hayes & Krippendorff, 
2007). Krippendorff’s α measures the degree of reliability 
in the application of a code to each individual unit of data 
on a scale of 1.00 (perfect reproducibility of results across 
coders) to 0.00 (absence of reproducibility across coders). 
Krippendorff (2004) indicates that values of α ≥ 0.80 are cus-
tomary, and that when tentative conclusions are still accept-
able, α ≥ 0.67 can be used. For the findings reported here, 
α > 0.67 were determined to be acceptable. As illustrated 
in Table 4, the alphas reported in the current study ranged 
from 0.74 to 0.96. Using 1000 bootstrapped samples, the 
probability, q, of failing to achieve a reliability of at least 
0.67 was also calculated for each code, and q values less 
than 0.05 were considered acceptable. For codes that did 
not have sufficient Krippendorff’s α values, the coding team 
discussed their interpretations of the data and application of 
the code. Based on these discussions, edits were made to the 
codebook to improve clarity and to account for additional 
interpretations of data. For the codes that did not meet inter-
rater reliability standards during the first round of coding, 
two additional pilot transcripts from the sample were then 
coded, and Krippendorff’s α and q-values were recalculated. 
At the conclusion of the second round of pilot coding, all 
codes were at suitable levels of inter-rater reliability. Krip-
pendorff’s α values and associated q-values for each code 
are in Table 3. Following the establishment of sufficiently 
high inter-rater reliability across all codes, the full set of 
transcripts was coded. Each transcript was coded by two 
members of the research team; having more than one person 
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code each transcript ensured that multiple perspectives and 
interpretations of the data were considered during the coding 
portion of the analysis.

Following the coding, the research team held weekly 
meetings where we shared our understandings and perspec-
tives of the data, one code at a time, across team member 
identities. We engaged in critical reflections of our own 
coding and interpretative processes. This process of inten-
tionally inviting multiple perspectives supported both the 
fairness of the research process and also the confirmability 
(Morrow, 2005) of the findings by reducing the likelihood 
that the biases or beliefs of a single researcher were guiding 
the interpretation more than the data provided by the partici-
pants. Finally, following our critical reflections/discussions, 
the team was intentional with the analyses to draw out and 
describe the variability in experiences across participants’ 
racial/ethnic identities and STEM completion status.

Results

In the current study, we examined the types of challenges 
faced by a racially and ethnically diverse group of doctoral 
women in STEM, the psychological toll and related persis-
tence decisions that stemmed from navigating these barriers, 
and the buffering effects of contextual supports. Embedded 
within this analysis was an intersectional examination of the 
experiences of graduate WOC and white women participants 
as well as a nuanced examination of the experiences of par-
ticipants who chose to continue (CTC) their doctoral degrees 
and those who chose to discontinue (CTD) their doctoral 
pursuits prematurely. Our analysis identified three themes: 
1) institutional challenges as contextual barriers, 2) impact 
on wellbeing and STEM persistence, and 3) contextual sup-
ports and coping. In the following sections, we delineate 
these three themes and provide corresponding excerpts from 
participant interviews.

Theme 1: Institutional Challenges as Contextual 
Barriers

Salient among participants’ responses was the concomitant 
impact of the following contextual barriers: 1) lack of inter-
personal support from within the STEM environment, 2) gen-
dered, racialized, and cultural encounters, and 3) academic 
challenges. These contextual barriers are well researched in 
the extant literature (e.g., Charleston et al., 2014; McGee, 
2020; McGee et al., 2019; Ong et al., 2011). Correspond-
ingly, our analysis specifically drew out the impact these 
challenges had on graduate WOC, women who discontinued 
their doctoral programs, as well as the toll that these aca-
demic barriers levied on participants’ mental health.

Lack of Interpersonal Support

 12 participants expressed experiencing a lack of interpersonal 
support from their academic settings, though participants who 
chose to discontinue reported more instances of lack of sup-
port than did participants who chose to continue. Participant’ 
narratives – across all participants – indicated that this lack 
of support manifested as dismissiveness, silence, and inaction 
from professors, advisors, peers, and/or colleagues.

Ashley (CTD/Black), Alejandra (CTD/Latinx), Emily 
(CTD/white), and Bethany (CTC/white) all noted experi-
ences of unsupportiveness levied through dismissive faculty 
actions. For instance, when Bethany (CTC/white) informed 
her advisor that she experienced an anxiety attack, she felt 
as though he did not recognize the impact of this experience. 
She regarded her anxiety attack as a “terrifying ordeal” but 
went on to share that “the way he reacted didn't seem as 
though it was in proportion to what I had been feeling at 
the time.” Alejandra (CTD/Latinx) reported a similar unsup-
portive and dismissive encounter when she reached out to her 
professor asking for support with course material. She stated, 
“I was trying to approach [him] and say, ‘Hey, I'm having all 

Table 3   Interrater Reliability Values

a q represents the probability of not achieving a value of at least 0.67 across 1000 bootstrapped samples (Hayes & Krippendorff, 2007)

Theme Subtheme Krippendorff’s alpha 
(α)

qa

Institutional challenges as contextual barriers Lack of interpersonal support in academic setting 0.74 0.02
Impact of Gendered, Racialized, & Cultural Encounters 

on Mental Health
0.87 0.00

Academic Difficulties 0.85 0.00
Impact on wellbeing and STEM persistence Impact on Mental Health 0.81 0.00

Impact on STEM Persistence 0.82 0.00
Contextual supports and coping Utilization of counseling services 0.96 0.00

Acknowledgement of NOT discussing mental health 
concern in an academic setting

0.79 0.01

Interpersonal support in academic setting 0.81 0.00
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these troubles. What do you suggest? Do you have maybe 
some book that can help me, or can I set up more time with 
your office hours?” Despite her attempts at reaching out and 
asking for help, Alejandra (CTD/Latinx) felt disappointed 
and exasperated by his response. She stated, “[After] I shared 
all these feelings and all those things, he just goes and tells 
me that he cannot help me.” Even after an explicit attempt to 
request assistance, Alejandra (CTD/Latinx) was dismissed 
by her STEM faculty. In another instance, Alejandra (CTD/
Latinx) described once again meeting with a different profes-
sor regarding difficulties with the course material and being 
dismissed. She shared with him her feelings of “overwhelm” 
and that her difficulties understanding the material were 
“causing [her] anxiety”. Instead of offering clarity regard-
ing the course content, Alejandra (CTD) was once again dis-
counted by her professor’s response. She stated,

His answer was like, ‘Well, have you [sought] help?’ I 
was like, ‘Yeah, I'm reaching out to you.’ He was like, 
‘Well, I cannot help you.’ So, he was more like ‘I know 
about math... Emotions, overwhelm, anxiety, I cannot 
help you, but you should reach out to someone that 
can help you.’ ~ Alejandra, Latina, CTD, Mathematics

Repeated unsupportive and dismissive faculty behaviors 
such as those encountered by Alejandra (CTD) and others, 
particularly those who chose to discontinue, contributed 
to a decreased sense of hope that other faculty members 
would respond any differently. Consequently, these partici-
pants were less likely to share their concerns with other fac-
ulty in the future. This was echoed by Ashley (CTD/Black) 
who decided that after a while “it wasn't worth talking to 
anyone else about [it].” Alejandra (CTD/Latinx) regarded 
these unsupportive encounters with her professors, as “peb-
bles” that “started weighing more and more on [her] back.” 
This depiction speaks to the cumulative cost of navigating 
unsupportive STEM environments. Often, no single encoun-
ter is the catalyst for discontinuing one’s doctoral pursuits; 
instead, it is the accumulation of these individual stressors.

Silence and inaction were additional ways in which faculty 
unsupportiveness manifested in participants’ narratives. One 
such example was when Kathleen (CTC/Black Biracial) expe-
rienced repeated instances of inaction from her advisor and 
colleagues amidst disclosures of difficulty with her research 
in her weekly research labs. She stated, “no one ever really 
stepped in, [or said] ‘Hey, set it up this way. Try it this way.’ 
No one ever interjected.” Kathleen’s (CTC/Black Biracial) 
narrative highlighted the ways in which inaction on both her 
advisor and colleagues’ part contributed to inadequate guid-
ance on her experiments. Although research lab meetings are 
sites where students should be receiving peer and faculty sup-
port regarding ongoing experiments, Kathleen’s (CTC/Black 
Biracial) recount of her experiences illustrated that she did not 
receive this type of instrumental support.

Silence and inaction on the part of the STEM program 
also served as an additional “pebble” that affected partici-
pants who decided to discontinue their STEM doctoral pur-
suits. This effect was particularly noteworthy when partici-
pants witnessed other women’s negative STEM encounters 
and saw little to no action being taken by program faculty. 
For example, Emily (CTD/white) stated, “some of my fel-
low female students have encountered some issues that I 
feel reflect poorly on the program and have kind of made 
me lose a little bit of respect, a little bit of faith in what 
they're doing.” Witnessing these unsupportive actions con-
tributed to Emily (CTD/white) feeling as though she too 
would not be supported if she sought assistance from her 
program. She stated, “them (i.e., fellow female students) 
not being supported makes me feel like if I needed to go to 
[the program] for something, that I would not be supported 
either.” Emily’s (CTD/white) experiences illuminated how 
observing other women’s negative encounters in STEM had 
just as significant of an impact as experiencing the negative 
encounter herself.

Evident from these participants’ narratives are the ways in 
which they were met with a host of unsupportive behaviors 
and comments after multiple attempts of seeking help. With 
each unsupportive encounter, participants became increas-
ingly demotivated to engage in additional help-seeking 
behaviors, leaving many to disengage and suffer in silence. 
This cycle was particularly noteworthy among participants 
who chose to discontinue their STEM doctoral pursuits.

Gendered, Racialized, and Cultural Encounters

All 12 participants endorsed experiencing gendered, racial-
ized, and/or cultural encounters that negatively impacted 
their psychological wellbeing. Notably, Black women had to 
contend with faculty and peers’ lack of awareness and avoid-
ance of the toll of systemic racism. For instance, Ashley 
(CTD/Black) described the psychological cost of being bom-
barded with social media images of police brutality towards 
unarmed Black men and the subsequent feelings of lack of 
support from her colleagues in her lab. She explained,

It was hard to go back to the lab when I'm in an envi-
ronment where everyone else in the lab, whether they 
be international students or just people who aren't get-
ting the same type of social media barrage with the 
same imagery when they log onto Facebook or when 
they log into Instagram or Twitter. I didn't feel like 
they empathized or could really understand what it felt 
like to feel so insignificant, even though we're both 
pursuing the same type of degree. That was a really 
hard time for me to recover from because I didn't feel 
like there was anyone... I felt there wasn't anyone. 
~Ashley, Black, CTD, Engineering
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Ashley (CTD/Black) not only had to contend with being 
the only Black woman in her program, but her experience of 
racial battle fatigue (i.e., the cumulative toll that stems from 
race-based stressors) was also rendered invisible by those in 
her STEM program. She noted that her colleagues had little 
to no understanding of the emotional cost of systemic racism 
and what she had to bring with her to the lab each day. Ash-
ley (CTD/Black) further described the psychological impact 
that stemmed from these unsupportive encounters by stat-
ing, “the people who were in my immediate circle in my lab 
environment, couldn't understand what it was I had to bring 
with me emotionally every day. That was a really discourag-
ing time.” She further stated, “it hit me that it doesn't matter 
what degrees I have and what my credentials are. I felt like 
just because of what I looked like, I didn't matter.” Although 
Ashley (CTD/Black) was referring to the spree of killings of 
unarmed Black men by the police in 2015, her experience 
remains relevant today when Black men and women (e.g., 
George Floyd, Breonna Taylor, and others) continue to be 
brutally murdered at the hands of the police. As is evident 
in Ashley’s (CTD) narrative, white, hegemonic standards of 
professionalism (Gray, 2019) force Black students to leave 
their lived experiences “at the door”, in turn, perpetuating 
their psychological fragmentation and disembodiment.

Racial battle fatigue among Black and Brown graduate 
students in STEM is a common experience (McGee, 2020). 
What is unique to WOC in STEM though is that they must 
contend with the toll of systemic racism in the broader soci-
ety as well as the confluence of sexism and racism within 
STEM milieus. Six of the seven graduate WOC reported 
navigating subtle and overt forms of racism and sexism 
in their academic settings that included inappropriate and 
offensive jokes, feedback, and comments perpetrated by 
both peers and professors alike. For example, Felicia (CTC/
Black) reported feeling uncomfortable around a classmate 
who regularly made inappropriate jokes about “women in 
the kitchen”. Additionally, Fernanda (CTC/Latinx Bira-
cial) reported that she was given gendered feedback by her 
advisor that the males in her group did not receive. She 
explained, “[My advisor] would always tell me that I was 
too nice and that I should speak up… He would never say 
[that] to my male lab mates.” In several cases, participants 
described encounters where their colleagues attributed their 
success and admittance into the STEM doctoral program to 
their gender and race instead of their skillset and capabilities. 
For instance, Kathleen (CTC/Black Biracial) recounted an 
experience where a colleague asked her, “Why do you think 
you got here?". She shared, “I jokingly was like, ‘Oh, it's 
because I'm a Black woman and they need us.’ And he was 
like, ‘You know, I know you're saying it jokingly, but it prob-
ably does have something to do with it.’” Along the same 
lines, participants described experiences of tokenism and 
the accompanying impact that that had on their wellbeing 

and persistence intentions. For instance, Monique (CTC) 
reported being concerned that her academic performance 
would reflect negatively upon her entire race. She explained,

When I came in, I was the only person of color in the 
whole entire department, so that was difficult. And so, 
I kind of had this sense of, ‘Oh, my gosh. If I don't 
do well, then they'll never let in any other person of 
color...’ I feel like it's almost an unspoken rule. It's 
like you represent everybody else. How you perform 
is indicative of whether or not they're going to bring 
in more people like you. ~ Monique, Bi-racial (Black 
and Latina), CTC, Engineering

Monique’s (CTC) narrative highlights the inordinate cost  
of being the only WOC, much less Student of Color, in 
STEM departments. She makes apparent the ways in which 
students are consumed with fear, worry, and concern that 
should they fail to succeed, STEM programs will, in essence, 
decline admission to other Students of Color. Balancing the 
weight of this worry, in addition to the rigors of a STEM 
doctoral program, can have a significant impact on WOC’s 
mental health and STEM persistence intentions. This toll 
was notable in Ashley’s (CTD) narrative who reported feel-
ing pressured to represent her race and gender, even after she 
decided to discontinue her PhD in Engineering. She shared, 
“[leaving] was something that I was afraid [of] and like, ‘Oh, 
I've let down the culture… I just, I can't do it [i.e., continue 
in STEM]… I'm so sorry guys.’” The emotional price to 
represent one's race and gender is an invisible, but salient, 
tax that detracts students’ efforts away from their academics 
and levies a significant psychological cost.

The participants’ reports shed light on the multifaceted 
marginalization that graduate women, especially WOC, 
experience in STEM environments. Racist, sexist, and 
demeaning encounters impacted their psychological wellbe-
ing and diminished their comfort in seeking support. Endur-
ing such oppressive acts while trying to persist in a doctoral 
program calls attention to how WOC shoulder experiences 
deemed invisible by the STEM environment.

Academic Difficulties

All 12 participants reported that they experienced academic 
difficulties during their STEM doctoral studies that either 
contributed to or exacerbated their psychological distress. 
These challenges spanned transitioning to graduate school 
to balancing programmatic milestones. For example, Ale-
jandra (CTD/Latinx) reported feeling “overwhelmed” dur-
ing her transition to graduate school, and Monique (CTC/
Black-Latinx Biracial) described the added layer of stress 
that accompanied failing her first two comprehensive exams. 
Monique (CTC/Black-Latinx Biracial) described the psycho-
logical ramifications of this challenge by stating, “I think 
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I cried throughout my whole second semester.” She then 
went on to note the escalating feelings of self-doubt when 
she stated, “Oh, my goodness. I don't know if I could do 
this.” Evident in Monique’s (CTC/Black-Latinx Biracial) 
narrative were the ways in which this experience negatively 
impacted her mental health, exacerbated her self-doubt, and 
contributed to her questioning her capabilities to persist in 
STEM. Like Monique (CTC/Black-Latinx Biracial), Alejan-
dra (CTD/Latinx) explained that the combined effect of the 
academic challenges exacerbated the stress she was experi-
encing. She shared,

We were having tests and homework, and we had all 
these other duties that we have to fulfill. We were hav-
ing meetings and having all those things all together. It 
was hard sometimes for me. I wasn't sleeping enough. 
Homework with five problems will take me three days 
to finish. I mean, like three days, 72 hours, like three 
days. I was feeling like I was working [but it was] not 
enough time. I didn't have weekends. I wasn't even 
dreaming even about a whole weekend, maybe an 
afternoon. I didn't have that. So, all those little things 
caused ... stress. ~ Alejandra, Latina, CTD, Mathemat-
ics

Alejandra’s (CTD) experience makes apparent the ways 
in which graduate students’ physical and emotional wellbe-
ing are stunted by the overwhelming number of competing 
academic demands. Balancing this immense volume of work 
leads to reduced sleep, which in turn increases stress.

In addition to diminishing acts of care for themselves 
(e.g., sleep), graduate women also noted the impact these 
academic difficulties levied on them emotionally. When 
asked about failing her comprehensive exams, Felicia (CTC/
Black) replied, “I really felt embarrassed.” In fact, shame 
and embarrassment were common emotional responses to 
experiencing academic difficulties. For example, Ashley 
(CTD/Black) reported feeling shame in response to difficul-
ties in her research lab. She stated, “I was really ashamed…I 
[probably] slipped through the cracks.” These feelings of 
shame then amplified participants’ self-doubt. Ashley (CTD/
Black) reported thoughts such as, “I don't really belong 
here, or I look good on paper, but that doesn't mean any-
thing now that I'm being put to the test.” Ashley’s (CTD/
Black) and Felicia’s (CTC/Black) experiences illuminate the 
ways these academic challenges, and the ensuing feelings of 
shame and embarrassment, erode students’ sense of belong-
ing in STEM and their belief in the capability to succeed. 
For some participants, shame and embarrassment paralyzed 
their engagement in help-seeking behaviors. For example, 
Monique (CTC/Black-Latinx Biracial) explained, “I just kept 
it to myself… I didn't want to bring these struggles [to my 
advisor] because I was like, ‘Oh, I'm going to disappoint 
him [and] I [didn’t] want to disappoint him.’” For Monique 

(CTC/Black-Latinx Biracial), it was not until she was on 
academic probation that she talked with her advisor. She 
summarized her decision to delay talking with her advisor 
by saying, “I was just so embarrassed, and it was hard.”

Of note, the cycle of shame and avoidance was more pro-
nounced among graduate WOC (e.g., Ashley (CTD/Black), 
Monique (CTC/Black-Latinx Biracial), Alejandra (CTD/
Latinx), and Felicia (CTC/Black)) and is likely tied to the 
subtheme ‘Gendered, Racialized, and Cultural Encounters’. 
Specifically, graduate WOC’s fears and concerns that STEM 
programs may be less likely to admit other WOC into the 
STEM program if they were unsuccessful could be contrib-
uting to heightened feelings of shame and powerlessness 
when they encounter a challenge. Asking for help may, as 
Monique (CTC/Black-Latinx Biracial) noted, could ‘disap-
point’ their advisors, in turn jeopardizing future program-
matic admissions for other Students of Color. Given this 
relation, unsupportive behaviors from STEM faculty can be 
especially damaging and demotivating when graduate WOC 
do request assistance and support from faculty.

To summarize, the findings around the lack of interper-
sonal support, experiences of sexism and gendered racism, 
and academic challenges highlight significant hurdles that 
the doctoral women in STEM had to navigate. They collec-
tively demonstrate the presence of an institutional culture 
that negatively impacted all 12 participants’ wellbeing and 
intentions to persist in STEM. These findings are under-
scored by the ways in which the STEM environment and 
faculty often failed to adequately support their students, 
which many women internalized, in turn leading to self-
doubt, feelings of shame, and questioning their belonging 
in the STEM milieu.

Theme 2: Impact on Wellbeing and STEM Persistence

Unsurprisingly, the amalgamation of the institutional barri-
ers and challenges exerted a considerable toll on graduate 
women’s mental health and STEM persistence intentions. In 
the sections below, we detail the impact in these two areas 
specifically.

Impact on Mental Health

All 12 participants reported experiencing mental health 
concerns during their STEM doctoral programs, including 
depression, anxiety, obsessive compulsive disorder, and 
suicidal ideation. For many participants, the toll of their 
graduate school experience manifested as symptoms of 
depression. Kathleen (CTC/Black Biracial) described feel-
ing unmotivated and lacking interest in activities that were 
previously interesting (clinically referred to as anhedonia).  
She shared, “yeah. I mean, I was depressed … I felt like I was  
dragging my bones to work [referring to her research lab]. 
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I had no motivation, or energy, or enthusiasm, or desire to 
do this.” These sentiments were echoed by Emma (CTC/
white), who reported “I was having a hard time feeling moti-
vated … I was starting to sort of verge on, acute depression.” 
Bahar (CTD/white) shared similar struggles with being in 
her research lab. She stated, “After a while I was really hav-
ing a hard time in the morning when I was waking up. It was 
really hard for me to go to the lab and I was not really having 
that motivation.” Kathleen, Emma, and Bahar’s recount of 
their experiences are all very consistent with the criteria 
used to diagnose depression. They described their lack of 
motivation, decreased desire to get out of bed, and little to 
no energy without any physical exertion. Furthermore, these 
narratives highlight the cyclical relationship between mental 
health concerns and academic functioning: mental health 
concerns interfered with their ability to fulfill academic 
obligations, which in turn magnified their mental health 
concerns. This bidirectionality makes explicit the ways in 
which psychological distress thwarts graduate students’ suc-
cess and academic productivity.

Participants explicitly described the STEM climate and 
related difficulties as key contributors to their psychological 
distress. For example, Emily (CTD/white) shared, “I realized 
the mental and emotional toll that grad school was heap-
ing on the, honestly, unrealistic level of expectations, the 
multiple projects, the teaching, and still dealing with [my] 
personal life, and all while being thrown in the deep end.” 
She went on to characterize the graduate school socializa-
tion process as a pervasive “sink or swim” culture whereby 
“no[one] actually guides you on how to do research, how to 
do a PhD.” This ubiquitous culture, coupled with little fac-
ulty support, personified the old adage of ‘working oneself 
into the ground.’ These narratives make explicit how this 
type of STEM culture can be detrimental to students’ physi-
cal, emotional, and mental health. Like Emily (CTD/white), 
Diane (CTD) shared,

I was not able to go to the gym because I was working 
on the weekends. I was eating very poorly, so I was 
gaining weight. It was taking a toll on my relation-
ships. I didn't go out on the weekends and I didn't have 
a social life. It took a toll on my mental health. I was 
very, very sad and my anxiety was through the roof. 
~Diane, white, CTD, Physical Sciences

Diane’s (CTD) experience illustrates the breadth of areas 
that are impacted by the stress and difficulties participants 
face in their STEM programs. She noted the negative impact 
these challenges had on her relationships, physical health, 
eating, ability to have a social life, and especially empha-
sized the consequences for her mental health. Quite fittingly, 
Monique (CTC/Black-Latinx Biracial) regarded the PhD 
process as one that “completely breaks you down,” given 

the immense toll that is levied on students’ bodies. Monique 
(CTC/Black-Latinx Biracial) further noted that the profes-
sion does a grave disservice to students because, “a lot of 
[advisors] are good at the breaking down bit but not [at] the 
building [back] up bit.” A key example of such a failure is 
the perpetuation of a culture where STEM professors ren-
der taboo discussions around mental health and de-prioritize 
acts of self-care. Diane (CTD/white) summarized this "just-
get-on-with-it” graduate school culture as a “rite of passage” 
which, in turn, equates the STEM graduate school experi-
ence with a form of hazing. It is no wonder, then, that Felicia 
(CTC/Black) reported, “really struggling with the program” 
and “dealing with crazy levels of anxiety.”

Three participants harkened the emotional cost of the 
graduate school socialization process to psychological 
trauma, specifically post-traumatic stress disorder (PTSD). 
Monique (CTC/Black-Latinx Biracial), shared, “a lot of peo-
ple that I've talked to who also went through the whole PhD 
process all say the same thing. They had to recover almost. 
It's like having PTSD through that whole experience.” In 
line with PTSD, Sofia (CTD) recounted vivid nightmares 
and flashbacks.

I would wake up screaming. And it was the worst 
thing, because when I think about it [i.e., grad school 
experience], it's not traumatic like being beaten or tor-
tured. It was just different. [However] It messed with 
me. That confidence, [that] identity. I just burned little 
by little in it.” ~ Sofia, Latina, CTD, Biological Sci-
ences

Sofia’s (CTD) recount of her psychological trauma, 
namely waking up at night screaming, was utterly painful. 
This was especially so, because as she said, it was not as 
though she was physically assaulted. It is evident though 
that Sofia (CTD/Latinx) was indeed emotionally and psycho-
logically traumatized by her STEM graduate experience. In 
conjunction with PTSD symptoms, two participants reported 
that the severity of their mental health concerns escalated to 
the point of considering suicide. Sofia (CTD/Latinx) shared, 
“I wasn't sure if I wanted to leave the program, but I got 
to the point that if I had not left, I would have probably 
start[ed] considering suicide, just because it was [so] over-
whelming.” Kathleen (CTC/Black Biracial) also described 
considering suicide and reported, “I felt totally trapped. I 
started having a lot more suicide[al] ideation.” For Sofia 
(CTD/Latinx), the decision to leave her program was, in 
essence, the ultimate act of self-care. It was choosing her 
health, her wellbeing, and her life.

The participants’ responses revealed the grave extent to 
which negative STEM climates worsened students’ men-
tal health through unrealistic expectations and inadequate 
support.
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Impact on STEM Persistence

The severity of the psychological distress described in the 
previous section contributed to students making the diffi-
cult decision to either postpone their academic milestones or 
discontinue their STEM doctoral pursuits altogether. All 12 
participants expressed that they had considered discontinu-
ing their STEM degrees at least once during the time that 
they were in their programs. Of these 12 participants, six 
ultimately chose to leave their doctoral programs. A signifi-
cant theme across these six CTD (i.e., chose to discontinue) 
participants’ narratives was that discontinuing their PhDs or 
postponing the attainment of programmatic milestones was a 
preventative act to prioritize their wellbeing. As it pertained 
to slowing degree progress, Emily (CTD) reported delaying 
her comprehensive exams in order to attend to her mental 
health. She shared,

It was essentially the preparation for the exam on top of 
other things that I was dealing with. [It] was more than 
I could handle all at one time, so I needed to find a way 
to push one of them off. I can't push off my own mental 
and physical health, so my comprehensive exams got 
pushed off. ~Emily, white, CTD, Physical Sciences

For Emily (CTD), it was difficult navigating the cumula-
tive toll of all her competing demands. So, something had 
to give. Of all the things that were a priority, Emily (CTD/
white) decided that her mental and physical health were 
non-negotiables. In a STEM environment that epitomizes a 
keep-working-at-all-costs culture, Emily (CTD/white) was 
acutely aware of the risks of her decision to postpone her 
comprehensive exam, yet she proceeded anyway. This deci-
sion highlighted the extent to which protecting one’s mental 
health was important for these graduate women.

In addition to delaying programmatic milestones, all six 
participants (three white women and three WOC) who dis-
continued their STEM doctoral pursuits spoke to the impor-
tance of choosing their mental health and stability over pro-
gram completion. For example, Diane (CTD) assessed her 
quality of life and noticed the physical and psychological 
price of continuing in the PhD program. She shared,

It was just realizing how unhappy I was, and it was 
just the realization that [of the] five years, I had three 
and a half years to go. [That] was a long time to be 
extremely unhappy. And it was taking a toll on my 
health. ~Diane, white, CTD, Physical Sciences

For Diane (CTD), the realization that she could be spend-
ing the next three and half years feeling the way she felt 
currently was enough to make her decide to discontinue 
her PhD. For her, actively choosing to engage in something 
that took such a negative toll on her wellbeing was not an 

option. Alejandra (CTD/Latinx) echoed a similar sentiment 
and described the psychological cost of her STEM experi-
ence by stating, “all these things [were] just lowering you 
down, mentally breaking you.” These experiences led to 
her asking herself, “do I want to keep doing this? That was 
my main question, do I want to keep doing it?” In the end, 
Alejandra (CTD/Latinx) decided that she did not want to 
continue subjecting herself to these negative experiences. 
Bahar (CTD/white) also came to the realization that she just 
could not do it anymore. She shared, “I was really concerned 
about my mental health. I was not finding much happiness… 
I was so tired and exhausted as well.” So, she too decided 
“I can't really do it anymore.” Sofia (CTD/Latinx) chose to 
take a leave of absence given the increasing severity of her 
psychological distress. She shared, “I'm choosing myself at 
this point. I don't want to have these negative thoughts about 
myself [i.e., suicide]. I don't want to feel this way about 
myself anymore”. Ashley (CTD/Black) shared a similar 
experience, stating “This will kill me if I keep going this 
way, and I don't want to die over this, so we're just going 
to make a safe choice and walk away.” For all six gradu-
ate women, discontinuing their PhD was the ultimate act of 
self-preservation.

Among the six participants who chose to discontinue, 
three (two white women and one WOC) reported having to 
work through their feelings of failure. Participants noted that 
these feelings exacerbated the stressfulness of discontinuing 
their programs. Emily (CTD) reported,

The most difficult part of that decision was really the 
feeling of failure, feeling like even though I was mak-
ing an active cost-benefit decision [that] the PhD was 
not worth the emotional [and] mental cost… [yet] it 
still felt like a failure to switch from a PhD to a mas-
ter's. ~Emily, white, CTD, Physical Sciences

Although Emily (CTD) made the decision to discontinue 
her program for the betterment of her health, she acknowl-
edged feeling like a failure for not pushing through. Of all 
the parts of leaving that were difficult, Emily (CTD/white), 
labeled the feelings of failure as the worst. Like Emily (CTD/
white), Diane (CTD/white) also struggled with feeling like 
a failure for making the decision to switch labs. She shared, 
“I thought of it as quitting, even though I was just going to 
switch labs. To me that was a failure all of its own…just not 
sticking through it.” The decision to switch labs, coupled 
with the feelings of failure it conjured up, weighed on her 
decision-making capacity. She noted, “it was a mixture of 
my own insecurities not letting me leave.” In the end though, 
she decided leaving was for the best.

These experiences of feeling like a failure were especially 
nuanced for Ashley (CTD), a WOC, as is shown in the quote 
below.
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It was drilled into us how important it is to have this 
minority PhD pipeline, and how gruesome the statis-
tics are on Black representation, that was a motivator 
for me not to go. Because we need women, like Black 
women PhDs, like we need those. They need to be 
around. They need to be present. They need to be vis-
ible. That was something that I was afraid [of] and…
that affected the decision process…I recognized that 
the decision I was making was about me personally 
and it's not bringing down the whole race or the whole 
gender. ~Ashley, Black, CTD, Engineering

Given the underrepresentation and repeated messages 
about the need for Black women in the STEM pipeline, 
Ashley deciding to discontinue her STEM PhD program, 
even if it was for her mental health, was an almost unthink-
able act. In fact, deciding to leave her doctoral program not 
only felt like she was letting herself down, but that she was 
also failing her entire race and gender. The enormity of this 
burden paralyzed Ashley (CTD/Black) from leaving her PhD 
program for several years. When most students depart STEM 
PhD programs in their first or second year (Joseph, 2012), 
Ashley (CTD/Black) left at the end of her fourth year. Ash-
ley’s (CTD) experience highlights the ways in which the fear 
of disappointing oneself and others can stymie WOC’s deci-
sions to discontinue and therefore lengthening the time in 
which they are suffering debilitating psychological distress. 
In the end, Ashley (CTD/Black) was propelled into action 
by the recognition that her decision to leave was about her, 
and not her entire race or gender.

Notably, three of the four WOC who decided to continue 
in their STEM PhD programs despite the toll on their men-
tal health (i.e., Monique, Kathleen, and Fernanda) indicated 
doing so because of external pressures. For example, Kath-
leen (CTC) described feeling “trapped” in her program. She 
stated,

I felt totally trapped [and] I started having a lot more 
suicide ideation. I felt like, how embarrassing, I left 
[former] University and I felt like when I left people 
were kind of like "Oh, how disloyal.”…So, I felt like 
all these people maybe were a little bit bitter about me 
leaving. Then I get here…take this big risk…I could 
never have been like, "Let me just leave this now." 
~Kathleen, Black Biracial, CTC, Biological Sciences

So, like many of the participants who decided to discon-
tinue their STEM PhDs, Kathleen (CTC/Black Biracial) 
encountered significant mental health challenges. Nonethe-
less, she felt as though she could not leave her program. She 
had already made the decision to transfer institutions and 
was riddled with the guilt and embarrassment for leaving the 
first institution. She felt she was in the impossible situation 
where she could not leave her second institution. However, 

this feeling of being ‘trapped’ certainly amplified her dis-
tress as is evident by the increase in her suicidal ideation. So, 
although Kathleen (CTC/Black Biracial) and others decided 
to stay, these decisions also had significant ramifications for 
their mental health.

In summary, the results of these two sub-themes high-
light the prevalence of having thoughts about discontinuing 
a STEM doctoral program and shed light on the salient role 
of psychological distress in deciding to leave the program. 
Of importance are the nuanced ways in which these experi-
ences differed for graduate WOC in STEM. In the subse-
quent sections we discuss the factors that were supportive 
of graduate women’s STEM persistence.

Theme 3: Institutional Support and Coping

Participants described coping with institutional challenges 
and the associated psychological ramifications in a variety of 
ways, including receiving interpersonal support from peers, 
advisors, and university staff members. Participants also 
described actively choosing not to share their mental health 
concerns in their academic settings as a form of coping. 
Lastly, participants described seeking counseling services 
as an external, unbiased source of support for their distress.

Interpersonal Support

After discussing their mental health concerns with impor-
tant others within their academic settings, all 12 participants 
described receiving instrumental and/or psychosocial sup-
port from their peers, advisors, and university staff members. 
Psychosocial support came in the form of encouragement, 
affirmation, validation, empathy, and safety for open expres-
sion. Instrumental support took the form of direct, active, 
material, and operational assistance in academic, career, or 
personal domains.

Support from peers consisted of friends and colleagues 
from both inside and outside of participants’ doctoral pro-
grams. Although peers provided instrumental support in 
the form of goal setting, they primarily offered psychoso-
cial support through validation of shared experiences and 
difficulties. For example, Fernanda (CTC/Latinx Biracial) 
described experiencing invaluable support from her room-
mate, a fellow graduate student in a different department, 
when she was experiencing significant emotional distress. 
She stated, “she heard me crying so many times. She was 
the most supportive person from my entire PhD.” Fernanda 
went on to describe the actions she found most support-
ive by stating, “it was just very reassuring having someone 
telling me that it was gonna be okay and you know, that I 
could handle that, I could find ways to cope with the feed-
back and change what I had to change.” For Fernanda (CTC/
Latinx Biracial), her roommate’s support, particularly her 
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reassurance, encouragement, and her unwavering belief in 
Fernanda’s capabilities was extremely impactful. This sup-
port was often much needed and came at moments of sig-
nificant distress.

In addition to peers, there was a notable theme of partici-
pants receiving interpersonal support from university staff 
members, who served as critical counterspaces where gradu-
ate women, particularly WOC, were able to be their full and 
authentic selves and receive validation. For example, Sofia 
(CTD/Latinx) described being able to emote with a staff 
member turned mentor who also identified as a WOC. She 
shared, “She and I became kind of close, mentor–mentee, in 
a way friends…she was another person who probably heard 
me cry and just share the struggles. And she would share 
her struggles. We cried together too. She was really good.” 
These results extend the past research on counterspaces (e.g., 
Ong et al., 2018) and uniquely highlight the nuanced ways 
in which counterspaces served as a supportive space to miti-
gate the psychological toll that accompanies structural bar-
riers in STEM. Similar to its benefits in supporting graduate 
WOC’s mental health, university staff counterspaces also 
supported graduate WOC persistence intentions. Monique  
(CTC/Black-Latinx Biracial) recalled the support she 
received from a staff member affiliated with an on-campus 
counterspace designed for Students of Color, she shared her 
appreciation for specific actions such as offering words of 
encouragement “Oh, we've got to come up with a plan, you 
can do it," or taking the time to listen by scheduling time for 
“one on one lunches.” Monique (CTC/Black-Latinx Biracial) 
noted that her “super supportive” behaviors counteracted 
any thoughts that “this whole PhD program is not for you” 
and “basically made it so you could not quit.” It is impor-
tant to note that these university staff member counterspaces 
were uniquely beneficial to WOC (i.e., Ashley, Sofia, and 
Monique). Often these staff members shared similar gender 
and racialized identities and were outside of participants’ 
laboratories and departments. These characteristics may 
have contributed to participants’ increased comfort with 
sharing more openly and vulnerably.

In addition to university staff counterspaces and peers, 
five participants described the importance of receiving inter-
personal support from their advisors. However, only Emily 
(CTD/white) noted the importance of advisor support as 
it related to her mental health. She noted that her advisor 
advocated for her to get an extension for her comprehensive 
exams after hearing her struggles with mental health con-
cerns. Although the instrumental support (i.e., extension) 
was important, Emily (CTD/white) emphasized that it was 
his holistic psychosocial support that truly impacted her. She 
teared up while sharing, “I think really knowing that he [i.e., 
advisor] cared about my personal and mental wellbeing as 
well as my academic performance was probably the most 
powerful part of that support”. It was apparent that for Emily 

(CTD/white), having her advisor’s support of her mental 
health was very impactful – so much so, that she became 
teary-eyed as she recalled the memory of their conversation. 
Having her mental and personal challenges acknowledged 
likely signaled to her that he was committed to supporting 
her as a whole person, not just as a student.

These results highlight the salience of interpersonal sup-
port from peers, advisors, and university staff members in 
supporting students’ mental health and STEM persistence. 
Notably, only one participant described the supportive 
actions of her advisor as it related to her mental health. Oth-
ers discussed seeking support from peers and university staff 
outside of their departments. These findings build on the 
extant literature by highlighting the importance of shared 
identity spaces, such as peers and university staff members, 
as critical supports for graduate women, specifically WOC’s, 
mental health.

Did Not Discuss Mental Health Concerns in STEM Settings

While some participants described seeking interpersonal 
support from outside of their academic settings, others 
described coping by not discussing their mental health 
concerns with those inside their academic spaces. In our 
analysis, participants were coded each time they decided 
against discussing mental health concerns with their advi-
sors, program staff, professors, lab mates, or colleagues. All 
12 of the participants described deliberately holding back 
at some point throughout their graduate tenure. Analysis of 
the participants’ responses indicated concerns about being 
negatively perceived by others if they discussed difficulties 
related to their mental health. Impression management was 
especially salient when deciding against discussing mental 
health concerns with their advisors. Monique described her 
process as follows,

I didn't want to bring these struggles because I was 
like, "Oh, I'm going to disappoint him [advisor]. I don't 
want to disappoint him." I just kept it to myself almost 
and after I was on academic probation, I was just so 
embarrassed, and it was hard. ~Monique, Bi-racial 
(Black and Latina), CTC, Engineering

For Monique (CTC/Black-Latinx Biracial), her concern 
for how her advisor would perceive her if he found out about 
her mental health concerns prevented her from sharing these 
concerns with him. This hesitation started off as a way to 
ward off disappointing her advisor, but it then morphed into 
embarrassment and shame after the mental health concerns 
began affecting Monique’s academics. Similarly, Felicia 
(CTC/Black) was concerned that she would be perceived as 
incapable if she talked to her advisor about her mental health 
concerns. She stated, “[I] just thought it was a sign that I 
wasn't capable, so I didn't see how talking to my advisor 
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would help me.” For both Monique (CTC/Black-Latinx 
Biracial) and Felicia (CTC/Black), they worried that their 
advisors would think of them differently if they found out 
about their mental health concerns. Although the partici-
pants’ advisors did not explicitly deter conversations about 
mental health, their behaviors certainly implied that these 
conversations were discouraged. For instance, Felicia (CTC/
Black) cited her advisor’s “boundary driven” personality 
and his efforts to “separate personal from work” as among 
the reasons she chose not to discuss her concerns with him. 
She stated, “I think that's probably why I wouldn't really 
come to him, with emotional problems, more like specifi-
cally work-related problems”. These types of behaviors by 
STEM advisors socialized students to compartmentalize and 
leave personal and emotional concerns outside of the work 
environment. Further, these behaviors perpetuated a culture 
of ‘professionalism’ that was based on white, masculine, and 
western standards (Gray, 2019).

Not only were participants reticent about how their advi-
sors would think of them if they found out about their men-
tal health concerns, but they also worried about how their 
STEM colleagues would perceive them. For instance, Sofia 
(CTD) described being consumed with fear that her con-
versations in therapy would be shared with her department. 
She stated,

Most of the time [my therapist would say], “Know 
this [in regard to seeking counseling]. No they can't. 
This is medical stuff.” But I always had this fear that 
they [would] know. I didn't tell anybody that I was 
going through the counseling services, not even my PI 
knew, 'cause I thought that I had to show being strong. 
~Sofia, Latina, CTD, Biological Sciences

For Sofia (CTD), the worry of being found out by those  
in her STEM department, including her PI, was an all- 
consuming experience. This anxiety led to her frequently 
inquiring about the confidentiality of her therapy sessions. Like  
Sofia (CTD/Latinx), Ashley (CTD/Black) voiced concerns 
about her lab mates viewing her attempts to seek therapy 
negatively. She stated, “I wouldn't want someone in [my lab] 
to know, because they would see me as less.” As WOC in 
STEM, Ashley (CTD/Black) and Sofia (CTD/Latinx) were 
likely doubly concerned about their actions reinforcing oth-
ers pejorative beliefs that they did not have what it took to 
succeed in STEM. So, rather than reinforce these assump-
tions of inferiority, they simply chose not to disclose the 
challenges they were experiencing.

A final phenomenon was participants expressing uncer-
tainty about their advisors’ ability to offer emotional safety 
and helpfulness. This uncertainty hindered students’ will-
ingness to discuss their mental health concerns in their aca-
demic environments. Bahar (CTD/white) reported discon-
tinuing communications about her mental health concerns 

because she found others’ responses to be unhelpful. Alejan-
dra (CTD/Latinx) emulated a similar reasoning and stated, 
“Well, I just simply tried to avoid share[ing] any problems 
[with] the professors from whom I was taking classes, 
because I tried once, and it didn't go well.” Diane (CTD/
white) noted concerns about feeling unsafe to share with 
those in the academic milieu due to the possibility of infor-
mation being shared with others. She stated, “I didn't feel 
safe talk[ing] to any other faculty because I was like, they're 
all friends, they're going to talk to each other.” Diane (CTD/
white) also worried about the repercussions of discussing 
her concerns by stating, “I felt unsafe to talk to another fac-
ulty because I was like, it's going to go back to Advisor 
#2, it's going to make things so much worse for me.” Of 
importance is that these three participants all discontinued 
their STEM doctoral pursuits, suggesting that a culture that 
stifles and stigmatizes open discussion about mental health, 
and the challenges that exacerbate mental health, may deter 
students’ help-seeking behaviors, in turn, impeding path-
ways to STEM persistence.

It is important to note that although there were times 
when the participants intentionally chose not to discuss their 
mental health concerns, all 12 participants did in fact discuss 
their mental health concerns with someone in the academic 
milieu (e.g., advisor, university staff) at some point. Analysis 
of participants’ narratives revealed that participants often 
discussed their concerns as a last resort, or as an unplanned 
event. Ashley (CTD/Black) reported, “I got to a breaking 
point, where ultimately I had to open up and share”. Simi-
larly, Diane (CTD/white) expressed feeling as though she 
had reached her limit and needed to discuss her concerns. 
She stated, “I was so mad at [that] point that [I] either was 
going to scream at him or I was going to burst out in[to] 
tears and cry. And it ended up that I burst out in tears and 
cried.” Bahar (CTD/white) also described being at her wits 
end when she stated “I can’t really handle this situation any-
more,” which resulted in her telling her program that she 
was discontinuing her doctoral pursuits. Of importance is 
that the pattern of discussing concerns as a last resort was 
more common among women who discontinued their PhD. 
Although several factors could explain this phenomenon, 
one possibility is that students felt unsupported throughout 
their program and their “breaking point” came at a time 
when their challenges became insurmountable resulting in 
their decisions to discontinue their programs.

In summary, the excerpts provided here shed light on the 
reasons women in STEM are reticent to discuss their men-
tal health concerns in the STEM milieu. Those concerns 
included fears of being viewed as less than or incapable, 
and a lack of psychological safety from their advisors to be 
vulnerable and transparent. Ultimately the decision not to 
share one’s mental health concern was a form of coping, a 
way to protect the participants from the stigmatizing STEM 
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culture. Pertinent to these findings are that with a more sup-
portive STEM environment, and with advisors who are able 
to provide safety for sharing concerns and see help-seeking 
as a strength, concerns could be addressed sooner and before 
the participants reached their breaking points.

Comparative Analysis of the Results

The current undertaking is noteworthy because it compara-
tively examined the experiences of both WOC and white 
women as well as women who “Chose to Complete” (CTC) 
and “Chose to Discontinue” (CTD) their doctoral STEM 
programs. In this section of the results, we highlight some 
differences and similarities along these dimensions. It would 
be remiss of us to not note here that the experiences of both 
WOC and white women can stand alone; a comparison is 
not needed to justify either of these group’s experiences. 
Instead, with this nuanced examination, we hope to resist the 
often used one-size-fits-all (white) approach to supporting 
persistence among women in STEM. In so doing, we offer 
some insight into the ways in which future researchers and 
practitioners can tailor programmatic efforts to more equi-
tably serve and support degree completion among women in 
STEM from diverse racial/ethnic backgrounds. This nuanced 
overview will draw from Table 4 which shows the frequency 
of coding for each sub-theme by race/ethnicity (white or 
WOC) and completion status (CTC or CTD).

As aforementioned, three subthemes related to contextual 
barriers were identified: 1) perceived lack of support, 2) gen-
dered and racialized encounters, and 3) academic challenges; 
all 12 participants reported experiencing each of them, albeit 
in varying degrees. As it pertains to perceived lack of support, 
women who chose to discontinue reported experiencing more 
than two times more instances of lack of interpersonal support 
in their academic setting compared to women who chose to 
continue. Among all participants who chose to discontinue, 
lack of support manifested as repeated dismissiveness from 
faculty from whom they sought support. Among WOC, partic-
ipants who chose to discontinue endorsed experiencing lack of 
support more than twice as frequently (46 excerpts) as WOC 
participants who chose to continue (19 excerpts). Similarly, 
white women who chose to discontinue were coded for lack 
of support more than three times (42 excerpts) as frequently 
as white women who chose to continue (12 excerpts). These 
results suggest that a lack of interpersonal support in the 
STEM academic setting likely contributed to both WOC and 
white women discontinuing their STEM academic pursuits.

As it relates to the second subtheme, the impact of gen-
dered, racialized, and cultural encounters on Mental Health, 
both WOC and white women noted that gendered/sexist 
experiences negatively affected their wellbeing. Given the 
interlocking systems of oppression that affect the lives of 
WOC (i.e., racism and sexism), they also reported navigating 

racialized experiences in STEM. Consequently, WOC par-
ticipants endorsed this subtheme more than two times as 
frequently as white women participants (42 excerpts vs. 18 
excerpts). Salient in the experiences of the WOC participants 
was racial battle fatigue; Black women specifically reported 
having to carry the burden of existing in a STEM space 
where most of their white colleagues did not understand, 
were not aware of, and did not have to navigate experiences 
of systemic racism. It is in this way that the intersecting 
experiences of marginalization negatively impacted WOC’s 
mental health.

Table 4 shows that the contextual barriers related to 
academic challenges was coded 1.5 times more frequently 
among women who chose to discontinue (53 excerpts) than 
women who chose to continue (34 excerpts). Furthermore, 
WOC endorsed academic challenges more than two times 
as frequently (61 excerpts) than their white counterparts (26 
excerpts). The qualitative narratives from WOC offer unique 
insight into the disproportional endorsement of academic 
challenges. Participants’ narratives indicated a bidirection-
ality with mental health concerns such that elevated mental 
health concerns interfered with participants’ ability to fulfill 
their academic obligations and failing to do so then magni-
fied their mental health concerns. As illustrated in Table 4. 
WOC endorsed both mental health concerns (88 excerpts) 
and academic challenges (61 excerpts) more frequently than 
their white counterparts. Not only was this bidirectionality 
evident in participants’ narratives, WOC who chose to dis-
continue their STEM pursuits disproportionately endorsed 
experiencing a lack of support in response to the academic 
challenges they encountered. The degree to which this 
occurred for WOC differed for white women. It is possible 
that with greater support with these academic challenges, 
WOC may have chosen to continue in STEM.

With regards to Theme 2 (i.e., impact on wellbeing and 
STEM persistence) all 12 participants reported that they 
considered discontinuing their doctoral degrees and that they 
experienced mental health challenges (e.g., depression and 
anxiety) during their doctoral program. Table 4 shows that, 
across all the participants, mental health challenges were 
coded 130 times. Notably, this represents the most highly 
endorsed subtheme. Of these 130 instances, 76 were among 
women who chose to discontinue their degree programs, and 
88 were among WOC, whereas only 42 excerpts were coded 
for white women. Among the instances of mental health 
challenges coded for WOC, 45 were from WOC who chose 
to discontinue their degree program, and 43 were among 
WOC who chose to continue. These results are telling, in 
that, WOC who chose to continue are doing so while simul-
taneously navigating substantial psychological distress. 
White women who decided to discontinue more frequently 
endorsed mental health challenges (31 excerpts) compared 
to white women who chose to continue (11 excerpts).
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Of the 98 excerpts related to STEM persistence, 66 
were among participants who chose to discontinue their 
degree programs, and 59 were among WOC, whereas only 
39 excerpts were coded for white women. Results showed 
that participants who chose to discontinue their degrees 
prematurely chose to do so as an act necessary to preserve 
or reclaim their wellbeing. Three WOC participants who 
ultimately did complete their degrees expressed that they 
chose to do so because they felt external pressures to do 
so, despite acknowledging that they too were simultane-
ously experiencing significant mental health challenges. 
White women participants did not endorse similar external 
pressures.

As it related to Theme 3, contextual supports and coping, 
participants described receiving interpersonal support from 
peers, advisors, university staff members, and university 
counseling centers. Across all participants, interpersonal 
support was coded 106 times, which we note to be fewer 
than the number of times that mental health challenges were 
coded. Table 4 also shows that this interpersonal support 
was endorsed twice as frequently among women who chose 
to discontinue (71 excerpts) than among those who chose 
to continue (35 excerpts). As mentioned in the discussion 
of this subtheme above, the support for women who chose 
to discontinue came largely in response to their decision 
to leave their programs. This trend is notable among both 
WOC (38 excerpts) and white women who chose to dis-
continue (33 excerpts). We had expected to see that women 
who chose to continue were endorsing more experiences 
of support than women who chose to discontinue, as this 
would suggest that the support is a contributing factor to 
their persistence. However, the coding frequency data does 
not support this expectation.

Additionally, all participants described choosing not 
to discuss mental health concerns in their STEM setting 
as a coping method. Of the 43 times participants reported 
instances of this behavior, 24 were among participants who 
chose to discontinue their degree programs, and 29 were 
among WOC, whereas only 14 excerpts were coded for 
white women. These results suggest that although WOC and 
participants who chose to discontinue, and more specifically 
WOC who chose to discontinue, were experiencing mental 
health concerns, they did not feel comfortable discussing 
their concerns in the STEM academic setting.

Finally, Table 4 shows that the utilization of counseling 
services was slightly higher for women who chose to con-
tinue (27 excerpts) compared to those who chose to dis-
continue (24 excerpts). Along the same lines, WOC who 
chose to continue endorsed using counseling services more 
frequently (24 excerpts) than WOC who chose to discon-
tinue (11 excerpts). Additionally, WOC participants were 
coded for using counseling more than twice as frequently 
(35 excerpts) as white women (16 excerpts). These results Ta

bl
e 

4  
P

ar
tic

ip
an

ts’
 F

re
qu

en
cy

 o
f E

nd
or

se
m

en
t o

f E
ac

h 
Su

bt
he

m
e

Th
em

es
Su

bt
he

m
es

W
O

C
C

TC
​

W
O

C
C

TD
W

hi
te

 C
TC

​
W

hi
te

 C
TD

W
O

C
 T

ot
al

W
hi

te
 T

ot
al

C
TC

 T
ot

al
C

TD
 T

ot
al

To
ta

l

In
sti

tu
tio

na
l c

ha
lle

ng
es

 a
s c

on
te

xt
ua

l b
ar

-
rie

rs
La

ck
 o

f i
nt

er
pe

rs
on

al
 su

pp
or

t i
n 

ac
ad

em
ic

 
se

tti
ng

19
46

12
42

65
54

31
88

11
9

Im
pa

ct
 o

f G
en

de
re

d,
 R

ac
ia

liz
ed

, &
 C

ul
tu

ra
l 

En
co

un
te

rs
 o

n 
M

en
ta

l H
ea

lth
20

22
8

10
42

18
28

32
60

A
ca

de
m

ic
 D

iffi
cu

lti
es

26
35

8
18

61
26

34
53

87
Im

pa
ct

 o
n 

w
el

lb
ei

ng
 a

nd
 S

TE
M

 p
er

si
ste

nc
e

Im
pa

ct
 o

n 
M

en
ta

l H
ea

lth
43

45
11

31
88

42
54

76
13

0
Im

pa
ct

 o
n 

ST
EM

 P
er

si
ste

nc
e

23
36

9
30

59
39

32
66

98
C

on
te

xt
ua

l s
up

po
rts

 a
nd

 c
op

in
g

In
te

rp
er

so
na

l s
up

po
rt 

in
 a

ca
de

m
ic

 se
tti

ng
22

38
13

33
60

46
35

71
10

6
A

ck
no

w
le

dg
em

en
t o

f N
O

T 
di

sc
us

si
ng

 m
en

-
ta

l h
ea

lth
 c

on
ce

rn
 in

 a
n 

ac
ad

em
ic

 se
tti

ng
12

17
7

7
29

14
19

24
43

U
til

iz
at

io
n 

of
 c

ou
ns

el
in

g 
se

rv
ic

es
24

11
3

13
35

16
27

24
51

225Sex Roles  (2022) 86:208–232

1 3



suggest that although WOC were not discussing their mental 
health concerns in the STEM academic setting, they were 
inclined to seek counseling services, and this may have been 
an avenue of support that contributed to their continued 
persistence.

Taken collectively, the results demonstrate that navigat-
ing contextual barriers (which Table 4 shows were reported 
more frequently by WOC and by women who chose to dis-
continue) in graduate STEM environments exerted a con-
siderable negative impact on women’s mental health. The 
subsequent psychological toll, reported more frequently 
among WOC than white women and more frequently among 
women who chose to discontinue than those who chose to 
complete their degrees, were influential factors in graduate 
women’s ultimate persistence decisions. Contextual sup-
ports such as advisors, peers, and university staff, including 
therapists at UCCs, were influential in buffering the toll of 
contextual barriers on graduate women’s mental health and 
STEM persistence.

Discussion

The study presented here has three particularly noteworthy 
contributions. First, we employed a two-fold comparative 
focus whereby we: 1) applied an intersectional approach to 
understanding the differential experiences of women from 
diverse racial/ethnic backgrounds, and 2) examined the ways 
in which participants’ experiences differed for those who 
chose to depart from STEM versus continue their STEM 
doctoral programs. Second, this endeavor contributes to 
answering the clarion call to address the ‘mental health cri-
sis’ that is plaguing STEM graduate education (Evans et al., 
2018; Nagy et al., 2019). Third, this study highlights how 
decreased mental health thwarts efforts to broaden participa-
tion in STEM, particularly among WOC and white women 
pursuing doctoral degrees in STEM. In the subsequent para-
graphs we discuss these findings in the context of SCCT’s 
contextual barriers and supports.

Chilly STEM Climate and Distress as Barriers to STEM 
Persistence

Our study illuminated the role of the chilly STEM climate in 
increasing WOC’s psychological distress. These results align 
with extant research in psychology that links marginalizing 
encounters to a myriad of negative mental health outcomes, 
including anxiety and depression (Bernard et al., 2017; 
Hwang & Goto, 2009; Torres et al., 2010). In our findings, 
the chilly STEM climate was characterized by the following: 
1) a pervasive lack of interpersonal support from key STEM 
stakeholders (e.g., professors, mentors, advisors, and peers), 
and 2) repeated encounters with subtle and overt forms of 

racism and sexism. Of importance, lack of interpersonal sup-
port manifested as a form of dismissiveness. Specifically, 
STEM faculty were dismissive of participants’ attempts at 
seeking help whether for academic-related concerns or for 
mental health related concerns. Such dismissiveness may 
have rendered students' concerns invisible.

Consistent with findings from O’Brien et al. (2016) and 
McGee et al. (2019), our findings showed that structural 
racism, such as the inequitable representation of WOC in 
STEM, also had clear psychological ramifications for WOC. 
WOC participants in our study worried not only about their 
own academic success, but also about endangering the 
chances of future Students of Color entering STEM should 
they disclose their academic difficulties. This worry is a 
byproduct of being tokenized and, implicitly or explicitly, 
having to serve as a representative of one’s gender and race.

Unique among this study’s findings is the linkage between 
negative STEM climates, increased psychological distress, 
and intentions to persist in STEM. All 12 participants 
endorsed increased psychological distress and attributed this 
increase, in whole or in part, to their unsupportive and mar-
ginalizing STEM environments. Key among these unsup-
portive encounters was the negative STEM socialization 
process which many characterized as “rite of passage” or a 
hazing experience of sorts. The psychological costs included 
elevated symptoms of depression, anxiety, and PTSD. These 
results are consistent with Evans et al. (2018) who found 
that graduate students in STEM were six times more likely 
to report depressive symptomatology than the general popu-
lation. In addition to depression and anxiety, two partici-
pants noted how the cumulative toll of their negative STEM 
encounters contributed to suicidal ideation, which is consist-
ent with extant findings showing that 7.3 – 9.9% of graduate 
students have endorsed thoughts of suicide during their stud-
ies (Garcia-Williams et al., 2014; Louden & Skeem, 2008).

Participants' narratives also shed light on the reciprocal 
association between mental health and academic function-
ing. Results indicated that mental health concerns interfered 
with participants’ ability to fulfill their academic obliga-
tions, and failing to do so then magnified their mental health 
concerns. This bidirectionality makes explicit the ways in 
which psychological distress thwarts graduate students’ suc-
cess and academic productivity (Nagy et al., 2019). Nota-
bly, increased psychological distress also played a salient 
role in graduate women deciding to leave their STEM PhD 
programs. In fact, all six participants who chose to depart 
STEM prematurely regarded their decisions to leave as a 
preventative act to prioritize and protect their mental health. 
Strikingly, even the act of departing STEM was impacted by 
structural racism. WOC described being riddled with guilt 
and feelings of failure about their decisions to discontinue 
because, as the token Black or Brown student, they needed 
to be a representative for their race and succeed in STEM. 
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The marginalizing STEM environments, then, heightened 
students’ psychological distress, which in turn contributed 
to WOC deciding to leave; and, upon making the difficult 
decision to leave, the same environments, rife with struc-
tural racism, also heightened students’ psychological distress 
amidst their departure because of the worry of ‘letting down’ 
their communities.

Another notable finding was that all 12 participants chose 
not to disclose the state of their mental health to advisors 
or other key STEM stakeholders at some point throughout 
their doctoral programs. This is consistent with past work by 
Mousavi et al. (2018) who found that only 16% of partici-
pants discussed their psychological distress with their advi-
sors. For graduate women in the current study, particularly 
WOC, such a disclosure, especially in an environment where 
such topics are rendered taboo, was particularly worrisome 
because their competency and capability in STEM would be 
further questioned and doubted (Wilkins-Yel et al., 2019b). 
Consequently, many participants only chose to disclose their 
mental health concerns after their difficulties worsened. This 
eventual disclosure was more common among graduate 
women who departed STEM and was usually to commu-
nicate that they had decided to discontinue their doctoral 
pursuits. The marginalizing STEM climate levied a consid-
erable psychological toll on women, and it also stifled their 
ability to discuss this toll early on, in turn prolonging and 
exacerbating distress.

Within the context of the SCCT framework (Lent et al., 
1994), these results offer new insight into how the toll that 
ensues from navigating negative STEM encounters can be a 
mechanism through which contextual barriers thwart women’s 
success and persistence in STEM, particularly at the graduate 
level. To date, this toll has not been examined in the con-
text of academic persistence within the SCCT framework. 
However, including the debilitating ramifications that stem 
from marginalizing STEM environments as a contextual bar-
rier legitimizes this toll and, in turn, highlights new pathways 
for interventions and affecting change. Furthermore, there 
is a dearth of research that examines the SCCT framework 
within a graduate (versus undergraduate context), especially 
as it relates to STEM persistence (Lent & Brown, 2019). Con-
sequently, the findings of the current study contribute to our 
understanding of the applicability of SCCT to understanding 
STEM persistence among graduate women in STEM.

Critical Counterspaces as Contextual Supports

Results of the current study also indicated that graduate 
women often sought refuge in critical counterspaces as 
contextual supports located outside of their departments. 
Case and Hunter (2012) regarded the creation and use of 
counterspaces as a form of adaptive responding: a way to 
cope, counteract, mitigate, and/or resist the psychological 

consequences of marginalization and oppression. Given the 
barrage of institutional and interpersonal slights that WOC 
navigate repeatedly, Ong et al. (2018) noted the impor-
tance of counterspaces for WOC specifically. In the cur-
rent sample, counterspaces took the form of shared-identity 
university staff members and university counseling centers 
(UCCs). University staff members were often located out-
side of STEM departments and in offices that served Stu-
dents of Color broadly or Students of Color in STEM spe-
cifically. These staff members were key outlets for graduate 
WOC to unmask, authentically share their concerns, and 
receive validation and support. WOC noted greater comfort 
with these staff members because of their shared gender- 
and racial-identity, which many felt increased the likelihood 
that these staff members understood their experiences. In so 
doing, shared-identity staff members provided WOC with 
social support to counter marginalization and, in conjunc-
tion with WOC, collectively challenged pejorative notions of 
their minoritized identities and doubts in their capabilities.

In addition to university staff members, UCCs also 
served as key counterspaces for graduate women. Partici-
pants described engaging in therapy when they felt that they 
were at their ‘wits end’ or after their internal resources to 
cope with challenges felt depleted. Among other benefits, 
counseling facilitated skill building (e.g., mindfulness 
stress reduction techniques), which in turn bolstered gradu-
ate women’s resources to withstand the toll of the negative 
encounters in STEM. Participants’ narratives also empha-
sized the benefit of having an outside perspective and a 
confidential space where they were able to openly vent and 
emote. This confidential space was especially important 
because many participants worried that if others knew about 
their distress or that they were seeking therapy, their cred-
ibility and capability to succeed in STEM would be ques-
tioned. Notably, counseling provided an avenue for gradu-
ate women to process and cope with the feelings of failure 
that accompanied their decisions to discontinue their STEM 
doctoral pursuits.

Limitations and Future Directions

This study also has several limitations. First, while we made 
an effort to capture diversity in the voices of Black/Afri-
can American, White, Latinx, and Bi/Multiracial women in 
STEM doctoral programs, our results are limited to the cur-
rent sample and cannot be generalized to all women doctoral 
students from racially and ethnically minoritized communi-
ties in STEM (e.g., Indigenous or Asian women). While all 
WOC share common experiences of gender-racial oppression, 
there are unique socio-political histories that contribute to 
each group’s experiences of oppression and discrimination 
in the U.S. educational system (Andersen & Collins, 2001). 
The choice of including the specific groups of Black/African 
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American and Latinx was to facilitate greater in-depth anal-
ysis of those group’s experiences and not at all to erase or 
diminish the experiences of non-Black and non-Latinx WOC. 
However, this choice means that we have left out the expe-
riences of some WOC, particularly Indigenous and Asian/
Asian American women, which we consider and acknowledge 
as a limitation in the study. Additionally, the interviews we 
conducted were retrospective and so relied on participants’ 
memories which could be less accurate and suffer from recall 
bias. Finally, though we posited the impact of the STEM cli-
mate on mental health and persistence decisions, causal rela-
tions cannot be claimed. A follow-up longitudinal quantitative 
study would be required to formalize such associations.

There are two key directions for future work that build on 
the findings here. First, future investigations should extend 
the current intersectional examination to not only under-
stand the experiences of Black/African American and Latinx 
students, but also Indigenous and Asian/Asian American 
graduate women as well. Second, future work could build 
on the current qualitative findings to generate quantitative 
survey instruments that can be administered to much larger 
samples than were included in this study. Such an analysis 
will provide important, more generalizable data about the 
impact of climate, culture, and support on the mental health 
and persistence intentions among WOC doctoral students in 
STEM. Finally, future work could include deeper qualitative 
investigations of graduate WOC who have discontinued their 
STEM doctoral programs to understand the ways in which 
increased psychological distress, by way of the marginal-
izing STEM environments, contributed to their decisions 
to discontinue. The current study offered initial evidence of 
this phenomenon, but a larger sample size of graduate WOC 
who have departed STEM prematurely, would likely offer a 
more nuanced understanding.

Practice Implications

The growing body of evidence about the mental health 
crisis in graduate education (Evans et al., 2018; Okahana, 
2015), underscored by the experiences of graduate women in 
STEM interviewed in this study, point to a critical need for 
change within the STEM doctoral education ecosystem. The 
findings presented in this paper stress the need for prompt 
and localized actions within the STEM higher education 
environment. In accordance, we suggest three related and 
actionable strategies that faculty, staff, and administrators 
within STEM higher education should prioritize the follow-
ing: 1) acknowledge and address the racism and sexism that 
remains rife within STEM higher education environments, 
2) advocate for a whole-person approach to student mentor-
ship, and 3) train faculty, staff, and administrators to both 
recognize the signs of psychological distress and refer stu-
dents to related supports.

All participants in this study reported multiple instances 
of racism and sexism amplified by negative interactions with 
faculty and peers that, together, were described as producing 
psychological distress in graduate women and weakening 
their intentions to persist to degree completion. Departments 
must act to counter these marginalizing encounters through 
actions such as mandatory anti-racism and anti-oppressive 
faculty training and being culturally sensitive to students 
whose identities may differ from their own and take swift  
action to address these oppressive encounters when they 
do occur. Faculty can also be trained on how to provide 
encouragement. Expressions of confidence in the abilities 
of WOC and white women in STEM are associated with 
greater self-efficacy, hope, increased motivation, height-
ened sense of belonging, more engagement with the uni-
versity, and persistence (Constantine & Sue, 2006; Fisher 
et al., 2019; Zeldin & Pajares, 2000). Of note is that such 
trainings must be carefully designed to avoid unintended 
negative consequences, such as the activation of social iden-
tity threat as was found in an investigation of a validated 
gender bias intervention (Pietri, et al., 2019). Finally, our 
findings reinforce the importance of having faculty, staff, 
and administrators support students in identifying mentors 
and counterspaces with shared-identity peers and affinity-
based groups (Garcia, 2021; Ong et al., 2018). In the current 
study, these identity-based groups were especially salient to 
graduate WOC.

Administrators and faculty within STEM departments 
can and should also be advocating for faculty to learn and 
adopt a whole-person approach to mentorship. Part of this 
approach includes raising awareness of and responsiveness 
to the effects of socio-political challenges in students’ lives. 
For Students of Color, as echoed by some of the participants 
in this study, systemic stressors such as racism and police 
brutality levy a considerable toll on students’ mental health 
(McGee, 2020; Turner & Richardson, 2016). Faculty advi-
sors need to be aware of how these social issues negatively 
impact students and move toward advising relationships 
that embody care for the whole person – including listen-
ing with empathy, providing emotional safety, and fostering 
emotional wellbeing along with academic success. These 
human-centered efforts will decrease the likelihood of stu-
dents needing to compartmentalize the challenges occurring 
outside and inside their STEM environment.

Finally STEM faculty, staff, and administrators should 
learn to recognize signs of psychological distress. In this 
study, participants used words and expressions such as 
“crazy level of anxiety,” anxiety attack, sink or swim cul-
ture, overwhelmed, embarrassed, discouraged, stressed out, 
depressed, guilty, terrifying ordeal, and worried about fail-
ure. While most students at times use terms like these, it is 
important for faculty to recognize them as potential red flags 
when they are combined with academic difficulties, lack of 
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productivity, absence, unusual fatigue, and health problems. 
By recognizing both verbal and non-verbal signs of distress 
early on, advisors can play a key role in preventing the det-
rimental toll on students’ mental health. University mental 
health personnel can provide training for faculty in recog-
nizing the signs of depression and anxiety. Additionally, 
although many students worry that admitting to counseling 
will diminish their stature with their advisor (Mousavi, et al., 
2018), the common utilization of mental health care can be 
reframed as a powerful resource for caring for oneself in 
the pursuit of wellness. It is imperative that faculty, advi-
sors, and staff within STEM departments advocate for the 
proactive use of mental health. For example, advisors can 
have on hand a list of support services available on campus, 
including counterspaces for Students of Color or a list of 
apps such as Liberate Meditate. Preventative strategies at the 
departmental level can include posting messages on depart-
ment bulletin boards about attending to personal wellbeing; 
disseminating information about mindfulness and medita-
tion groups over listservs, wellness resources on campus, 
local, and national affinity groups; and sponsoring invited 
talks by local counselors or psychologists on strategies for 
maintaining wellbeing.

Taken together, addressing systemic oppression in STEM 
and attending to the psychological sequelae of these margin-
alizing encounters have direct implications on graduate wom-
en’s scholarly productivity and ability to thrive in STEM. In 
essence, students need to be well, in order to do well.

Conclusion

The present endeavor comes at a time when many have 
sounded the alarm that a ‘mental health crisis’ is plaguing 
STEM graduate education (Evans et al., 2018; Nagy et al., 
2019), and this alarm comes amidst the inequitable repre-
sentation of women, particularly WOC, across doctoral 
programs in STEM nationwide. Yet, there is a dearth in our 
understanding of how negative STEM climates differentially 
impact the mental health and STEM persistence of both 
WOC and white women in STEM doctoral programs. There 
is also an erasure of the unique ways in which institutional 
supports – particularly faculty advisors and administration 
– mitigate the psychological toll levied by the negative STEM 
climate. This research sheds new light on how psychological 
distress, an invisible but salient byproduct of chilly STEM 
climates, undercuts graduate women’s persistence in STEM.

The narratives of graduate women in this study indicated 
that their decision to depart STEM prematurely was a pre-
ventative act to protect their mental health. These findings 
suggest that this toll has grave implications for efforts to 
broaden participation in STEM, particularly among graduate 
WOC. In addition to highlighting the deterrents to mental 

health and STEM persistence, this study also identified the 
sources of departmental and institutional support that gradu-
ate women found useful in buffering the impact of these 
negative experiences. Key contextual supports included 
advisors, peers, and shared gender- and racial-identity coun-
terspaces (e.g., university staff members and UCCs). Taken 
together, this study supports the need for increased efforts to 
address the psychological ramifications of navigating STEM 
milieus imbued with structural racism and marginalizing 
encounters.
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