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Engineering student mental health status across gender identities: Analysis of data from the
Healthy Minds Study

1 Introduction

Depression, anxiety, suicidal ideation and non-suicidal self-injury are some of the many mental
health issues that have increased in prevalence among undergraduate college students [1]. College
students’ mental health is not only important for their wellbeing and belonging, but academic
retention and success [2]. In engineering, cisgender women, transgender students, and nonbinary
students—in this study referred to as gender minorities—face different challenges potentially
explaining reports of worse mental health issues than peers who identify as cisgender men [3], [4].
Gender minoritized students face unique and sometimes compounding discrimination, including
misogyny, cisheteronormativity and binarism [5], [6]. Women in engineering face systemic gender
discrimination such as having their ideas ignored, being seen as weaker, and gender-based
harassment [7], which likely contributes to the higher prevalence of mental health issues [8], [9],
[10]. When transgender, nonbinary, and gender nonconforming engineering students are not being
ignored or excluded from data collection and analysis, these students report experiencing
misgendering/refusal to acknowledge one’s gender, harassment, and isolation [11], [12]. In part,
these challenges are likely both caused by and contribute to a lack of gender representation in
engineering—that is, over three-fourths of students receiving engineering degrees in 2022

identified as men [11], [13], [14].

Despite calls to think beyond the cis and binary, engineering education research still
predominantly focuses on the mental health of cisgender men and women without controlling for
additional factors [15], [16]. Prior research on all undergraduate disciplines, conducted in 2019

and 2020, has established disparities in mental health across gender identity [3]. More recent work,



using data from the Healthy Minds Study, found that anti-LGBTQ legislation is heightening
already high mental health issues among transgender and nonbinary adults [17]. Yet this work
alone is not enough as extant research illustrates the need for mental health research specific to
engineering students due to the norms of engineering [15]. Few studies in engineering consider
the impact of other demographic factors when looking at differences in mental health issues across
gender identity [18]. Further, these studies are limited due to small sample size for students who
don’t identify as cisgender men or cisgender women. Because factors such as race/ethnicity and
first-generation status have been shown to impact both mental health issues and mental health help
seeking, it is important that these are controlled for when comparing across students from different
gender identities [19], [20], [21]. This study aims to address these gaps by using data from the

2022-202x3 Healthy Minds Study to answer the following research questions:

RQ1. How do self-reported mental health issues, as indicated in the Healthy Minds Study,
compare between undergraduate engineering students from different gender identity groups when

controlling for the differences in sociodemographic composition across gender identity groups?

RQ2. How does mental health help seeking, as indicated in the Healthy Minds Study,
compare between undergraduate engineering students from different gender identity groups when

controlling for the differences in sociodemographic composition across gender identity groups?

2 Background

Engineering culture is known to cause stress and shame [9], [23], [24]. With competitive
programs [9] and rigorous courseloads [25], [26], engineering has been described as a ‘meritocracy
of difficulty’ [26]. Accordingly, data show that students in engineering suffer from mental health

issues at high rates [9], [27], [28] while being relatively unlikely to seek help for those issues [29].



For example, a 2021 study of engineering students across eight universities in the United States
found that about half of the respondents received a positive screen for at least one diagnosable
mental health condition [18]. Despite these high screenings indicating a diagnosis could be made,
students in engineering were found to be less likely than other majors to have a diagnosis for
anxiety or depression [30]. Because mental health issues can impair academic performance [31],

[32], [33], it is important to develop strategies to support engineering students' well-being.

Research has shown that students belonging to historically marginalized and
underrepresented groups are exposed to unique stressors that can significantly impact their mental
health [34]. For instance, exposure to social factors outside of these students’ control, such as
systemic injustices, prejudice, and discrimination, can result in disparities in their mental health
[35]. In engineering, gender minority students are exposed to marginalization, devaluation, and
other microaggressions [36], [37], and gender minorities are at higher risk for mental health issues
such as anxiety and depression [8], [9], [10], [18]. As a result, development of mental health
support for engineering students, especially those students from historically marginalized

identities, is crucial for effective and sustainable broadening participation efforts.

Despite experiencing high rates of mental health issues, engineering students are among
the least likely to engage in mental health help seeking, [29], [30]. Research indicates that
conventional aspects of engineering culture such as competition and meritocracy negatively
influence students’ attitudes toward mental health help seeking [38]. Additionally, certain
traditionally hegemonic masculine norms such as stoicism and self-reliance are commonly upheld
by engineering culture [39], [40], and they have been linked to reduced mental health help seeking
in college students [41]. As a potential consequence of this, cisgender men in engineering have

reported less favorable views towards mental health help seeking and were found to be less likely



to seek help than gender minority students [8].That being said, there is a lack of robust analysis of
large scale datasets that highlight differences in mental health help seeking across gender identity
within engineering while controlling for demographic covariates. Therefore, this paper aims to
understand how mental health issues and mental health help seeking differ across engineering

students from different gender identities.

3 Methods

3.1 Data

The data used in this study was from a web-based survey called the Healthy Minds Study
(HMS) that is conducted on an annual basis at universities across the United States (HMS, 2023).
Colleges and universities can elect to participate in this study which examines mental health issues,
mental health help seeking, as well as other related factors among undergraduate and graduate
students. For each institution that chose to participate, a random sample of students were asked to
participate in the survey over email. This study used data from the 2022-2023 academic year which

consisted of over 75,000 students from various institutions.

3.2 Demographic and Academic Factors

Demographic information provided by participants in the HMS survey was used for this
study. Gender identity was reported by selecting all that applied from a list of options. Those who
selected only man or woman were assigned to the categories of cisgender men and cisgender
women, respectively. Due to limited sample sizes, those who selected trans-man (n = 27), trans-
woman (n = 22), genderqueer (n = 63) or gender nonbinary (n = 127) were combined into a new
category of “gender expansive” (n = 200). Additionally, this study included only students who

selected “bachelors” when indicating the degree being completed and “engineering” when



indicating their degree program. This led to an overall sample size of just over 3800 responses

(Table 1).

Table 1. Demographic information for undergraduate engineering student participants.

Cisgender Men Cisgender Women Gender Expansive
n = 2266 n=1619 n =200

Race/Ethnicity n % n % n %
White 1310 58% 821 51% 116 58%
African American/ Black 159 7% 169 10% 19 10%
American Indian or Alaskan Native 3 0% 1 0% 0 0%
Asian American/ Asian 351 15% 322 20% 22 11%
Hispanic 151 7% 98 6% 5 3%
Native Hawaiian/ Pacific Islander 2 0% 2 0% 0 0%
Middle Eastern/ Arab/Arab American 52 2% 29 2% 3 2%
Multiracial 213 9% 167 10% 35 18%
Other 20 1% 8 0% 0 0%
Sexuality

Heterosexuality 1955 86% 1048 65% 6 3%
Same-gender attracted 42 2% 37 2% 25 13%
Bisexual 89 4% 210 13% 32 16%
Queer 9 0% 32 2% 23 12%
Questioning 8 0% 30 2% 9 5%
Asexual 22 1% 30 2% 10 5%
Pansexual 10 0% 33 2% 25 13%
Selected multiple 78 3% 146 9% 67 34%
Other 11 0% 6 0% 2 1%

3.3 Measures

Eight mental health issues were examined — depression symptom severity, positive
depression screen, depression diagnosis, anxiety symptom severity, positive anxiety screen,
anxiety diagnosis, non-suicidal self-injury (NSSI), and suicidal ideation. Self-reported depression
symptom severity in the past two weeks was measured using the Patient Health Questionnaire-9
(PHQ-9) which is a validated screening instrument based on the nine core symptoms of a major

depressive episode [42]. For self-reported anxiety symptom severity in the past two weeks, the



Generalized Anxiety Disorder 7-item (GAD-7) measure was used [43]. The PHQ-9 and GAD-7
total scores were also categorized into levels of symptom severity based on each instrument’s
published categorization guidelines, resulting in five categories for depression (minimal, mild,
moderate, moderately severe, and severe), and four categories for anxiety (minimal, mild,
moderate, and severe). A positive screen was defined as symptoms of at least moderate severity

within the past two weeks (a score of 10+; [42], [43]).

Additionally, self-reported lifetime diagnosis of depression and anxiety were examined
among all undergraduate students with the question: “Have you ever been diagnosed with any of
the following conditions by a health professional?”” and a provided list of conditions to choose one
or more from. Students who selected depression or anxiety for this item were categorized as having
a depression diagnosis or anxiety diagnosis, respectively. Non-suicidal self-injury was assessed
with the item: “This question asks about ways you may have hurt yourself on purpose, without
intending to kill yourself. In the past year, have you ever done any of the following intentionally?”
Students were instructed to “select all that apply.” NSSI was operationalized as a binary variable
where a positive response to at least one option other than “No, none of these” indicated the
presence of NSSI. Lastly, suicidal ideation was assessed with the question “In the past year, did

you ever seriously think about committing suicide?”” which had the binary options “yes” or “no.”

For the purpose of analyzing mental health help seeking, students with a positive screen
for depression and/or anxiety (see above) were labeled as “distressed.” For students in the dataset
who were labeled as distressed, a binary variable for mental health help seeking was created based
on the items “Have you ever received counseling or therapy for mental health concerns?” and

“How many total visits or sessions for counseling or therapy have you had in the past 12 months?”



An answer of “No, never,” to the first question, or “0 visits” to the second, was coded as “no,”

while an answer indicating at least one visit in the past year was coded as “yes.”
3.4 Analysis

Descriptive statistics were calculated and reported across gender identity for each
dependent variable. Next, regression analyses were used to examine the relationship between
gender identity and each dependent variable while controlling for race/ethnicity, sexual orientation,
first-generation status, international status, year in program and financial stress, which are known
to influence mental health issues and mental health help seeking. Multiple linear regression was
used for the depression and anxiety symptom severity total scores. Binary logistic regression was
used for NSSI, suicidal ideation, and depression and anxiety diagnosis. The relationship between
gender identity and mental health help seeking was then analyzed using binary logistic regression
among those categorized as distressed based on their depression (PHQ-9) and/or anxiety (GAD-7)
scores. The baseline population for gender identity that was used for comparison in regression was
cisgender men, as they report reduced mental health issues [44] and mental health help seeking

compared to people of other gender identities [41].

3.5 Positionality Statement

The research team comprises individuals with expertise in counseling psychology and
engineering education, bringing a mix of engineering and non-engineering perspectives. This
includes faculty members with experience in mental health measurement and mixed-methods
research in engineering education, as well as undergraduate and graduate student researchers at

different stages of their chemical engineering training. The team represents a range of gender



identities and professional experiences, contributing both insider and outsider perspectives [45] in

relation to engineering and mental health research.

Collectively, our research team recognizes that engineering education environments often
implicitly prioritize professional productivity over well-being, creating intrapersonal,
interpersonal, and systemic barriers to help-seeking. These barriers can be particularly pronounced
for students in gender minority groups, including cisgender women and gender expansive students,
who frequently navigate a culture where they are underrepresented. In addition to a lack of
representation, these students may experience discrimination, microaggressions, and exclusionary
behaviors that contribute to a heightened risk of mental health challenges. Such experiences can
compound the difficulty of seeking support and create additional barriers to academic and

professional success.

Each member of our team has encountered and reflected on these challenges through
personal experiences, professional work, and engagement with students. We acknowledge our own
intersectional mix of privileged and marginalized identities, both apparent and hidden, and how
these identities shape our perspectives on engineering culture and mental health. To mitigate
potential biases and threats to validity [46], the research team engaged in ongoing dialogue about
our motivations, identities, and perspectives during each stage of the research process. Through
these discussions, we actively engaged in critical self-reflection, questioning our own assumptions,
biases, and disciplinary perspectives. This process helped us recognize how our identities and
experiences shaped our interpretations, ensuring that our analysis was informed by multiple
perspectives and a commitment to reflexivity. We intentionally challenged our own perspectives

as both insiders and outsiders in engineering to enhance the validity and depth of our findings [47].



4 Results

4.1 Mental health issues

Mental health issues were investigated across gender identity in undergraduate engineering
students. Depression symptom severity among different gender identities can be found in Figure
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Figure 1. Depression symptom severity based on the PHQ screening instrument for depression
Twenty two percent of gender expansive students reported symptoms of severe depression, as
compared to just 7.8% of cisgender women and 5.6% of cisgender men. An additional 25% of
gender expansive students reported symptoms of moderately severe depression. On the other hand,
cisgender men were more likely to report symptoms associated with minimal or mild depression.
Cisgender women were consistently in between cisgender men and gender expansive students for

each category. Similarly, gender expansive students reported the highest percentage of positive



screens for depression, with 67.5% screening positive for depression, as compared to cisgender

men with the lowest percentage at 31.7% and cisgender women with 41% (Figure 2).
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Figure 2. Prevalence of positive depression screen based on the PHQ screening instrument and depression
diagnosis

Gender expansive students also had a higher percentage of students diagnosed with depression
(50.3%) than cisgender women and men, where only 12.1% of cisgender men and 22.1% of
cisgender women reported having a depression diagnosis. Results of the regression (Table 2)
confirm these findings, with both cisgender women and gender expansive students being
significantly more likely than cisgender men to screen positive for depression and to have a

diagnosis for depression.



Table 2. Results of linear regression and binary logistic regression for depression and depression diagnosis

Cisgender Cisgender Gender
men women expansive
Frequency 2089 1484 190
Std. Dev. 36.8 19.4 4.2
Depression B - 0.047 0.074
b -- 0.609 2.351
LL - 0.286 1.503
UL -- 0.932 3.198
p -- 0.000 0.000
Depression Diagnosis | Odds Ratio - 1.560 2.633
LL -- 1.331 1.912
UL -- 1.829 3.627
p -- 0.000 0.000

Notes: Bolded coefficients indicate significant differences from the reference group. p=Standardized Regression
Coefficient, b=Unstandardized regression coefficient, LL=lower level, UL=upper level

Cisgender women and gender expansive students were 1.6 and 2.6 times more likely, respectively,

to be diagnosed with depression when compared to cisgender men in engineering.

Thirty one percent of gender expansive students reported severe symptoms of anxiety,
which was significantly higher than cisgender women at 16.4% and cisgender men at 9.8% (Figure

3).
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Figure 3. Prevalence of severity of anxiety symptoms based on the GAD screening instrument for anxiety

This high rate of anxiety symptoms in gender expansive students was further echoed by their

prevalence of positive anxiety screens (Figure 4).
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Figure 4. Prevalence of positive anxiety screening on the GAD screening instrument and anxiety diagnosis



Here, 55.8% of gender expansive students received a positive screen for anxiety compared to
36.7% and 24.3% of cisgender women and men, respectively. Likewise, gender expansive students
reported the highest percentage of having a previous diagnosis for anxiety (50.8%). This was
followed again by 30.7% of cisgender women having a diagnosis and 13.9% of cisgender men.

The regression results for anxiety and anxiety diagnosis support these trends (Table 3).

Table 3. Results of linear regression and binary logistic regression for anxiety and anxiety diagnosis

Cisgender Cisgender Gender
men women expansive
Frequency 2089 1484 190
Std. Dev. 36.8 19.4 4.2
Anxiety B -- 0.117 0.070
b - 1.374 1.976
LL -- 1.078 1.203
UL - 1.670 2.750
p -- 0.000 0.000
Anxiety Diagnosis Odds Ratio -- 2.281 2.829
LL - 1.969 2.061
UL -- 2.642 3.883
p -- 0.000 0.000

Notes: Bolded coefficients indicate significant differences from the reference group. p=Standardized Regression
Coefficient, b=Unstandardized regression coefficient, LL=lower level, UL=upper level

Like with depression and depression diagnosis, cisgender women and gender expansive students
were significantly more likely than cisgender men to screen positive for anxiety as well as report
an anxiety diagnosis. From the odds ratio, cisgender women and gender expansive students were
found to be 2.3 and 2.8 times more likely to have received an anxiety diagnosis, respectively, when

compared to cisgender men.

In Figure 5, the prevalence of self-reported non-suicidal self-injury (NSSI) and suicidal

ideation are both shown.
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Figure 5. Prevalence of NSSI and suicidal ideation
Overall, 67.0% of gender expansive students reported NSSI, which is about double that of
cisgender men or women (26.8% and 34.2%, respectively). Cisgender men and women reported
similar rates of suicidal ideation, with cisgender men at 10.1% and cisgender women at 11.4%.
Again, gender expansive students reported more prevalent suicidal ideation, at 35.4%. Regression
results for NSSI and suicidal ideation indicate that gender expansive students are 2.3 times and 1.8

times more likely than cisgender men to report NSSI or suicidal ideation, respectively (Table 4).



Table 4. Results of binary logistic regression for non-suicidal self-injury and suicidal ideation

Cisgender Cisgender  Gender
men women exXpansive
Frequency 2089 1484 190
Std. Dev. 36.8 19.4 4.2
Non-Suicidal Odds Ratio - 1.096 2.292
Self-Injury LL - 0.960 1.655
uL - 1.251 3.174
p - 0.174 0.000
Suicidal Ideation | Odds Ratio - 0.871 1.774
LL - 0.720 1.253
uL -- 1.053 2.512
p - 0.153 0.001

Notes: Bolded coefficients indicate significant differences from the reference group. LL=lower level, UL=upper level.

Interestingly, when controlling for potentially confounding demographics factors, cisgender

women were not significantly more likely than cisgender men to report NSSI or suicidal ideation.

4.2 Mental health help seeking

Next, we investigated how mental health help seeking for distressed engineering students
differs across gender identity. Almost two times more gender expansive students (54.6%) reported

seeking help within the past year when compared to men (28.8%) (Figure 6).
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Figure 6. Prevalence of mental health help seeking among distressed students
Distressed cisgender women fell in between cisgender men and gender expansive students, with

42.9% of distressed students having sought help in the past year. Regression results can be found

in Table 5.

Table 5. Results of binary logistic regression for mental health help seeking among distressed students

Cisgender Cisgender Gender
men women expansive
Frequency 758 727 141
Std. Dev. 17.1 7.3 0.5
Therapy Odds Ratio - 1.553 1.612
LL - 1.290 1.103
UL -- 1.870 2.354
p - 0.000 0.014

Notes: Bolded coefficients indicate significant differences from the reference group. LL=lower level, UL=upper level.

Cisgender women and gender expansive students were both found to be statistically significantly

more likely than cisgender men to have sought help, with odds ratios of 1.55 and 1.61, respectively.

5 Discussion



This study aimed to characterize the differences in mental health issues and mental health
help seeking in undergraduate engineering students of differing gender identities (i.e., cisgender
men, cisgender women, and gender expansive students) while controlling for the potential
differences in sociodemographic composition of these gender identity groups. Results show that
cisgender women and gender expansive students self-reported more severe symptoms of
depression and anxiety than cisgender men. Similarly, gender expansive students self-reported
non-suicidal self-injury (NSSI) and suicidal ideation at significantly higher rates than cisgender
men. Cisgender women, on the other hand, reported similar rates to cisgender men in these
categories. Through regression analyses, we found that gender expansive students were more
likely than cisgender men to: screen positive for or be diagnosed with depression and anxiety, self-
report NSSI and suicidal ideation, and report seeking mental health help in the past year.
Regression analysis found that cisgender women were not statistically significantly more likely
than men to report NSSI or suicidal ideation. Our findings are consistent with the general college
student population, where gender expansive students were found to have significantly higher
prevalence of mental health symptoms when compared to cisgender students [4], and these
disparities continued to widen between 2008 and 2018 [48]. Because gender identity is not a causal
factor in mental health distress, it is important to consider the systemic factors that contribute to

the mental health and well-being of cisgender women and gender expansive students.

The engineering culture that exists on college campuses is oftentimes hostile, overly
competitive and promotes unhealthy behaviors, which can lead to an increased prevalence of
mental health issues [26], [49]. These cultural norms are not limited to academic rigor but also
rooted in norms derived from hegemonic masculinity, such as competition, individualism and

emotional detachment [5], [50]. These norms implicitly favor those who fit certain social identities



(e.g., cisgender, straight, White, able-bodied men), making the environment more difficult for
students who transgress these ideals. These can be especially challenging for students who hold
multiple minoritized identities, as they may face compounded barriers related to their gender, race,
sexuality, disability status, or other marginalized aspects of their identity. A lack of representation
can further impact sense of belonging for cisgender women and gender expansive students.
Gender-expansive students navigate pressures to conceal aspects of their identity in engineering
spaces, balancing the perceived risks and opportunities associated with visibility [14], [51]. For
example, LGBTQ+ STEM students are significantly less likely to be out to peers also in STEM
disciplines and thus less likely to have support both for their intersectional LGBTQ+ and STEM
identity [52]. This extends beyond students; A 2013 study of science and engineering faculty found
that 5.4% identified as LGBTQ+, and only 48% of those faculty had self-disclosed their identity
to their students [53]. Many of those who made the decision to self-disclose their identity hoped
to increase representation and be a source of support for students within the LGBTQ+ community.
Together, these factors could amplify the “culture of stress™ in engineering [9] and thereby increase
their attrition from engineering programs. This is supported by a recent study that found that
transgender and gender nonconforming people in science, technology, engineering and
mathematics disciplines were 10% less likely to continue in their major when compared to their

cisgender peers [54].

Given that cisgender women and gender expansive students were more open to seeking
mental health help, receiving this help could help improve retention [55]. That being said, a
majority of engineering students who self-report symptoms of at least moderate anxiety and/or
depression are not seeking mental health help, with just 29% of distressed cisgender men, 43% of

distressed cisgender women and 55% of gender expansive students seeking help. Furthermore, the



high rates of mental health distress among cisgender women and gender expansive students
highlight the inadequacy of current mental healthcare systems in effectively supporting student
well-being. Literature also shows that discriminatory healthcare policies and negative experiences
with campus mental health services (e.g., misgendering, deadnaming, invasive and irrelevant
questioning) can result in distress for sexual and gender minority students as well as result in
students not revealing their identity to a new healthcare provider [56], [57]. Some students sought
services off campus, specifically services not offered on campus or limited on-campus availability,
which were reported to be less accessible due to transportation and financial burden [57]. Therefore,
it is important for university administrators to continue to build robust, inclusive mental health
resources for students and work to intentionally market those resources to students within

engineering.

6 Implications

Addressing this mental health treatment gap will require collaboration among higher
education administrators, educators, mental health professionals, and students. Efforts should
focus on mitigating the hostile culture and normalization of stress to reduce mental health issues
and improve retention. At the administrative level, support should be provided to faculty to create
environments that embrace flexibility, encourage open conversations about mental health, and
challenge the normalization of stress culture in engineering [58]. Administrators should prioritize
students’ well-being over solely focusing on the coursework they complete [58], [59]. This shift
in emphasis will contribute to fostering healthier and more supportive learning environments [58],

[59].

The development of mental health support is especially important for gender expansive

students who are under threat by widespread discriminatory legislation across the country [60].



Anti-trans legislation has not only resulted in increased feelings of fear, anxiety and hopelessness
within transgender people [17], [61], but there have also been increases in hate speech, bullying
and discrimination against transgender communities [61], [62]. According to the Trans Legislation
Tracker [63], there has been a significant increase in anti-trans legislation over the past ten years,
with 21 anti-trans bills in 2015 and 672 anti-trans bills in 2024. Further, there are already 848 anti-
trans bills that have been pre-filed across 49 states in 2025. These state-level bills have resulted in
statistically significant increases in past-year suicide attempts for transgender and nonbinary
people within two years of the laws being enacted [64]. Further, a recent executive order aims to
prevent the promotion of gender ideology, defined as, “the idea that there is a vast spectrum of
genders that are disconnected from one’s sex” [65]. This has the potential to impact future data
collection efforts, limiting federally funded researchers in their ability to study groups outside of
the federal definition of sex as binary (male and female). Therefore, efforts at supporting the

mental health of gender expansive engineering students are more important than ever.

These efforts can come in many forms, at different ecological levels of the university. At
the institutional and college level, gender-inclusive housing, inclusive name and pronoun policies,
gender-neutral restroom availability, emergency financial and legal assistance programs, access to
gender affirming healthcare, and no-tolerance policies for transphobia have been recommended
[66], [67], [68], [69], [70]. Staff, faculty, and/or students can be given opportunities to learn more
about modern best practices in understanding gender identity and pronouns to help all members of
the community learn to speak and act in ways that create a culture of belonging for trans and
nonbinary people [70], [71]. For instance, Safe Zone workshops have been implemented to
promote LGBTQ equality in engineering, with workshops taking place at national engineering

conferences [72]. This training has been further adapted to focus on supporting transgender



students and colleagues in engineering [73]. Universities and colleges of engineering can ensure
support for LGBTQ+ student organizations, conduct periodic climate surveys to inform policy
change, develop mentorship programs for connecting trans and nonbinary students with faculty,
staff, and engineering professionals [66], [68], [74]. With many anti-DEI and anti-LGBTQ bills
impacting state-level funding for DEI and LGBTQ programming, it is important to support these
programs and student organizations through other means. Lastly, universities and colleges of
engineering can actively involve gender expansive students in developing and reviewing trans-
inclusive policies, hire more trans and nonbinary faculty and staff, and ensure their
career/professional development staff are prepared to mentor these students regarding trans-
specific workplace concerns (e.g., workplace disclosure, dress code, workplace rights,

transitioning on the job) [66], [74], [75].

7 Addressing Limitations

There are a few limitations to this study that need to be considered. First, the sample sizes
of certain gender identity groups within the HMS dataset such as transgender, genderqueer, or
gender nonbinary were relatively small on their own, which would have afforded insufficient
statistical power to examine differences across these individual groups. As a result, our research
team made the decision to group students from these small cell size groups into one larger group,
which we labeled gender expansive. Therefore, this study was unable to examine potential
differences in mental health issues and mental health help seeking for different gender identity
groups within this omnibus gender expansive group. For example, the present data did not allow
us to determine if genderqueer students experience mental health issues at a greater rate than
nonbinary students. To address this, future studies could aggregate data across multiple years of

the HMS study into a single dataset, creating more robust sample sizes for these smaller groups.



Another limitation of this study is the reliance on self-report measures for mental health issues.
Because the PHQ and GAD ask students about their experiences of different mental health
symptoms, they rely on the student being able to recognize their symptoms and accurately respond
accordingly. Further, for self-report measures related to mental health, it is possible that a student
might not respond to the items truthfully due to a fear of repercussions or stigma, despite the
anonymity of completing the HMS survey. Finally, because engineering students are immersed in
a culture where stress is normalized, students might not recognize the true severity of symptoms
that they might be experiencing. The capacity to recognize severity of their symptoms may also
differ across gender identity, resulting in asymmetric under-reporting of mental health symptoms

across the sample that may skew the true size of potential gender differences.

8 Conclusion

This study explored mental health issues and help-seeking behaviors in undergraduate
engineering students across gender identities (cisgender men, cisgender women, and gender
expansive), while controlling for differences in sociodemographic composition. Gender expansive
students reported the most severe symptoms of depression and anxiety, the highest rates of clinical
diagnoses for anxiety and depression, and the greatest prevalence of NSSI and suicidal ideation.
Cisgender women were consistently more likely than cisgender men to report these outcomes—
with the exception of NSSI and suicidal ideation. Notably, even though distressed cisgender
women and gender expansive students are more likely to seek mental health help, the high rates of
mental health distress in these students indicate that current support systems are insufficient. More
concerted effort is needed to address the mental health gap among gender minority students, as
these disparities arise not only from systemic issues within engineering culture, but also from

broader inequities pervasive throughout the university and society at large. Progress will require



reducing stress, mitigating stigma, and dismantling discriminatory practices that undermine the

well-being of all students. This call to action is especially urgent as discriminatory legislation

continues to spread across the United States, further threatening the mental health and retention of

gender expansive and other marginalized students.
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