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Engineering’s Stress Culture and Student Well-Being:
A Systematized Review

Abstract

Engineering students experience higher rates of stress, anxiety, and depression compared to their
non-engineering peers; they are also less likely to seek professional support, a pattern often
attributed to a “culture of hardship” within engineering education, underscoring the importance
of understanding how to effectively address mental health concerns in this population. In this
systematized review, we synthesized findings from 48 peer-reviewed journals and conference
papers to examine how the culture of engineering education programs (e.g., norms, expectations,
pedagogical practices, and departmental climate) contributes to student mental health outcomes.
Five themes emerged: (1) engineering program culture is associated with increased distress, (2)
cultural stigma and silence around mental health decrease help-seeking, (3) faculty behavior
normalizes engineering cultural impacts on mental health, (4) added effects of discrimination
exacerbate the effects of engineering culture on mental health, and (5) structural and pedagogical
interventions decrease the effects of culture on mental health. This study demonstrates that
engineering education culture strongly shapes students’ well-being in negative ways. Addressing
stress culture through structural and cultural change offers a pathway to improve mental health
and foster inclusion in engineering education. Implications are discussed further.

Introduction

Mental health among engineering students has become a serious concern in the United States, as
rates of anxiety, depression, and even suicidal ideation are rising across the nation’s campuses.
The Healthy Minds Study found that over 60% of college students are experiencing at least one
mental health problem [1]. Prior studies show that undergraduate engineering students face
higher rates of mental health issues compared to their peers in other fields [2]. This feature
suggests uncovering the reasons why a prevalence of distress exists, including the role played by
the broader educational context in which these experiences occur, is necessary.

Rigor and toughness are often positioned as defining features of U.S. undergraduate engineering
education culture, shaping the norms, values, and everyday practices within programs. This
emphasis can contribute to elevated student stress and, over time, may become internalized as
part of students’ developing engineering identity [4]. Jenson and Cross describe this
phenomenon as “engineering stress culture," where, for being an engineer, constant pressure and
endurance are considered “natural” and expected. As a result, students, as a vulnerable
population [2], avoid seeking support when facing mental health distress [5], [6]. Literature
suggests that engineering students face lower treatment and higher cultural barriers compared to
their non-engineering peers. Engineering students regularly report that they skip eating, sacrifice
sleep, or adopt a number of other unhealthy mechanisms to cope with known workloads [7], and
faculty often exacerbate that by reinforcement of rigor rather than reducing it. Rigid grading
structures, competitive norms, and dismissive faculty responses convey that performance is
prioritized over well-being [8], [9].

Another part of the engineering education culture that affects mental health is the existence of
stigma and silence. Students worry that seeking help will make them appear “weak” and “unfit
for engineering” [10], which makes them feel ashamed to admit they are struggling. Failing to
discuss mental health openly reinforces this stigma. Even when resources exist, the literature
suggests that students avoid them because they do not see their use as compatible with
engineering’s culture of toughness [11], because many students may choose to address these
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problems privately. Importantly, stigma and stress do not impact all students equally.
Marginalized groups, including women, students of color, LGBTQ+ students, and international
students, are known to face more pressure during their program [12], [13]. Female students
frequently feel pressured to hide their struggles in male-dominated environments. Similarly,
Black, Latinx, and Indigenous students experience racialized trauma within engineering spaces
[14].

Despite growing evidence of its importance, the role of engineering education culture in
engineering student mental health remains understudied. The present literature overlooks how
engineering education culture actively shapes students' experience of distress, coping, and
support-seeking. To address these challenges, this paper suggests looking beyond individual
coping strategies and examining how engineering culture contributes to mental health. Recent
studies show that the norms and values shaping “engineering culture” are not culturally or
socially neutral. Instead, engineering culture shapes students ' well-being in powerful ways, just
like curriculum design or workload. Mirabelli et al. introduced the Engineering Stress Culture
Scale [14] and demonstrated that normalized beliefs are associated with increased distress and
lower use of support services among undergraduate engineering students, who reported
significantly greater untreated anxiety and depression than their peers, a gap attributed to cultural
barriers rather than individual weakness [15]. Together, these findings suggest that any attempt to
improve mental health outcomes must confront culture directly. In this paper, we explore the
following research question (RQ): In what ways has the literature discussed the relationship
between students’ mental health and engineering education culture?

Methodology

To investigate how the literature addresses the relationship between mental health and
engineering education culture among U.S. engineering students, a systematized review was
conducted. Grant and Booth describe a systematized review as a synthesis that keeps the key
elements of a systematic review without following the full set of formal procedures [16]. This
approach allows for a more feasible implementation without compromising the overall structure
and transparency of the review process. In this study, the method incorporates six elements from
Grant and Booth’s methodology [16], including 1) selecting data sources across relevant
disciplines to ensure broad coverage, 2) developing and implementing a structural search using
Boolean operators and predefined inclusion and exclusion criteria, 3) conducting independent
screening of titles, abstracts, and full text according to predefined eligible criteria, 4) extracting
key study aspects and findings to ensure methodological consistency, 5) organizing the findings
into a meaningful narrative, and 6) investing the results of the study selection.

A. Data Sources—After defining the RQ, databases were selected to capture a broad range of the

literature. Specifically, three databases emphasizing both educational and conference sources

were chosen to incorporate diverse perspectives:

1) Scopus, the widest multidisciplinary coverage of peer-reviewed engineering and health
journals and conferences, including the IEEE Frontiers in Education Conference [17].

2) Education Source, an education database that captures journal/conference papers [18].

3) ASEE PEER is the official archive of the American Society for Engineering Education
conference proceedings, where U.S. scholars publish emerging work on engineering culture
and student well-being [19].
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B. Search Strategy—To identify relevant studies, this study used the simple Boolean query
(“mental health” AND “engineering culture”) across the three databases. After collecting
relevant records, we removed duplicates. Thereafter, we screened the titles and abstracts for
relevance, followed by full-text reviews. We applied the predefined inclusion and exclusion
criteria throughout the described process to identify eligible studies.

C. Data Organization and Extraction—For each eligible study, we completed a structured
extraction form in Google Sheets. We captured the title and DOI, language, country of study,
population details, study design and methodology, paper type, authors, and key findings.
Collaborative documentation in a single, version-controlled spreadsheet provided a clear path
from raw information to final themes, making it easier for the authors to summarize findings.

D. Charting & Narrative Synthesis—We analyzed studies to examine how engineering education
culture was conceptualized and related to mental health. Each study’s findings were synthesized
into a summary statement that captured how engineering education culture was defined and
linked to mental health. These summaries were then integrated into a unified narrative that
highlighted shared patterns, key differences, and gaps in the engineering education literature.

E. Result of Study Selection—We found n=176 total records through a search of three databases:
n=151 records from ASEE, n=19 records from Scopus, and n=6 records from Education Source.
We followed a two-stage selection process consistent with PRISMA (Figure 1) [20].

After removing 12 duplicate records, primarily from Scopus, we retained 164 unique records for
screening. After removing duplicates, we applied our inclusion and exclusion criteria. First, we
checked titles and abstracts. Then we moved on to the full paper review. We excluded 70 records
that did not address either mental health or engineering culture, leaving 94 papers for further
review. We reviewed full texts using these criteria:

- The study focused on post-secondary engineering students in the United States.

- The study reported on at least one aspect of the engineering culture construct (e.g., shared
beliefs, values, expectations, or norms) and at least one mental health outcome (e.g., anxiety,
depression).

- The study was published in a peer-reviewed journal or conference in engineering education.

- The paper was written in English.

We excluded n=46 records at this stage for not meeting the above criteria. We included the
remaining n=48 studies in the final synthesis (refer to Appendix A). Table 1 summarizes the key
characteristics of the n=48 included studies. The literature was dominated by conference
proceedings, with fewer journal articles. Most studies were published in recent years and focused
primarily on the engineering undergraduate population.
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Figure 1. PRISMA [20] flow diagram of the present systematized review.

Table 1. Characteristics of included studies (n=48)

Characteristic Category n %
Publication type Journal paper 6 12.5
Conference paper 42 87.5
Publication years 2018-2020 6 12.5
2021-2023 27 56.25
2024-2025 15 31.25
Databases ASEE 26 54.17
Scopus 16 33.33

Education Source 6 12.5
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Findings

As a result of this systematized review, five themes emerged: 1) Engineering education culture
leads to significant increases in distress, 2) Cultural stigma and silence around mental health
decrease help-seeking, 3) Faculty behavior normalizes engineering education's cultural impacts
on mental health, 4) Added effects of discrimination exacerbate effects of engineering education
culture on mental health, and 5) Structural and pedagogical interventions decrease effects of
engineering education culture on mental health. We describe each theme individually.

Theme 1: Engineering education culture leads to significant increases in distress

Reviewed literature shows that engineering culture includes a high-stress environment that may
harm students' well-being and lead them to mental health challenges. Engineering students
reported higher levels of stress, anxiety, and depression compared to their peers in other majors,
and they view this pressure as a natural part of their field [5], [21]. For example, Jensen et al.
found that 95% of students believed high stress is “normal” in engineering, while 92% reported
experiencing more stress than non-engineers. These findings suggest that stress is not just
common but also deeply normalized. Students internalize a culture where overwork, burnout,
and emotional suppression are perceived as integral to being a “real” engineer [22], [23], [24].
Students also described heavy workloads, competitive grading, and high expectations as
reinforcing a zero-sum model of success, where struggling indicates weakness and achievement
requires self-sacrifice [23], [25], [26]. Prestige narratives exacerbate this issue by associating
rigor and suffering with merit, thereby normalizing sleep deprivation, constant productivity, and
burnout as symbols of success [27]. Jensen and Cross found that 22-30% of students reported
severe stress, anxiety, or depression, showing that these cultural norms cause measurable
psychological harm [28]. Even wellness interventions, such as taking breaks, revealed that
students often felt guilty for resting, highlighting the depth of internalized stress culture [29].

Theme 2: Cultural stigma and silence around mental health decrease help-seeking

Reviewed work shows that stigma and silence around mental health are deeply embedded in
engineering education. Students often see mental health struggles as a weakness, and this belief
negatively shapes students’ willingness to seek support in times of trouble. Even though
engineering students report a high level of stress, anxiety, and depression, they are less likely to
seek help compared to their peers in other fields [7], [11]. Instead, literature suggests students
believe that mental health concerns should be managed privately, and they should avoid seeking
help because of fear of judgment, weakness, or reputational harm [30], [31]. Wright et al.
described six major barriers to help-seeking: 1) heavy workloads and time pressures, 2) a belief
that mental health is a lower priority than homework, 3) a tendency to delay care until a crisis, 4)
a competitive environment with high expectations, 5) shame, and 6) stigma [32]. Students
emphasized that seeking help marks them as weak in a discipline where toughness and
competitiveness are prized [7], [26]. Similarly, Sanchez et al. highlight that silence around
mental health will be reinforced when peers, mentors, and faculty rarely encourage students to
seek help [4]. Students view counseling as incompatible with engineering’s culture, irrelevant to
their context, and stigmatized within the discipline. Even when services are available, many
students avoid them because they do not align with the discipline's cultural norms [9], [10].


https://www.zotero.org/google-docs/?SueuTz
https://www.zotero.org/google-docs/?Jw0iIs
https://www.zotero.org/google-docs/?6nHBZO
https://www.zotero.org/google-docs/?ANFYTc
https://www.zotero.org/google-docs/?Dm0YUe
https://www.zotero.org/google-docs/?5FXTUL
https://www.zotero.org/google-docs/?uKqDcP
https://www.zotero.org/google-docs/?HSSJ2F
https://www.zotero.org/google-docs/?eL6wnh
https://www.zotero.org/google-docs/?sBmgVc
https://www.zotero.org/google-docs/?2YmbF6
https://www.zotero.org/google-docs/?DfSTeU
https://www.zotero.org/google-docs/?L7JGGe
https://www.zotero.org/google-docs/?vtEyxI

Theme 3: Faculty behavior normalizes engineering cultural impacts on mental health

Literature also suggests that faculty play a crucial role in maintaining or dismantling the culture
of engineering education. Many studies mentioned that faculty messages signal to students
whether vulnerability and help-seeking are acceptable. When faculty and mentors display
empathy, flexibility, and genuine concern, students feel supported and are more willing to seek
help, normalizing mental health [33]. For instance, Pettit et al. found that student-led wellness
gained more strength when faculty and staff engaged in Mental Health First Aid training and
added “mindfulness moments” to classes [26], which helps students to normalize emotional
conversation. Similarly, Wilson et al. reported that faculty who modeled care by integrating
check-ins, posting resources, and offering flexibility could reduce stigma and encourage
help-seeking [34]. In contrast, indifferent or dismissive responses from faculty exacerbated
distress. Mirabelli et al. and Jensen & Cross further showed that students internalized a “shared
suffering” culture in which overwork was normalized and help-seeking was discouraged, often
reinforced by faculty silence or rigidity [30], [31]. Several studies argue that faculty behavior is a
vital component of engineering education culture. Panuganti et al. emphasized that faculty who
dismiss emotional concerns or equate worth with performance foster harmful expectations, while
Jenson et al. demonstrated that redesigning faculty practices, through training, policy change,
and everyday action, can challenge the culture of toughness and silence [25], [35].

Theme 4: Added effects of discrimination exacerbate the effects of engineering education culture
on mental health

This review finds that marginalized students experience engineering education culture in ways
that exacerbate mental health distress. Studies consistently show that women, students of color,
LGBTQ+ students, and international students face stigma, exclusion, and silence that intensify
stress and discourage help-seeking. Vahidi et al. demonstrated how Black, Latinx, and
Indigenous students experience racialized trauma where exclusionary norms and
hyper-competition act as systemic stressors [14]. Kali et al. reported that female students, in
particular, felt uncomfortable voicing their concerns [9]. Also, studies found that some female
students lacked trust in the university’s institutions, such as support services, which discouraged
them from expressing their feelings or meeting their needs. Beddoes and Danowitz explained
how women felt pressure to hide their struggles in male-dominated classes [36]. Even Kali &
Secules found that students, especially women, perceived faculty as disengaged from their
emotional needs [37]. Robert and Leydens demonstrated that underrepresented students
experienced a lack of belonging due to their gender, disability, and social class [23]. They also
showed how students internalized a culture of stress and suffering, and avoided disclosing their
struggles out of fear of being weeded out. To cope, students engaged in self-care practices and
worked to build networks that reshaped the culture. One study [38] showed that the specifics of
racial and ethnic culture can strongly influence students’ mental health. Whitwer et al. found a
similar pattern: female, LGBTQ+, and first-generation students reported higher levels of distress
but still used counseling less often because of stigma [15].

Theme 5: Structural and pedagogical interventions decrease the effects of engineering education
culture on mental health

This review highlighted the importance of structural and pedagogical interventions for changing
engineering culture and the positive impact that such changes can have on mental health. Many
studies emphasize that changing the culture of engineering education is not just about asking
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students to “take care of themselves,” but rather that real change happens when programs and
faculty redesign structures and teaching practices to make mental health an active, positive part
of the system. Jensen et al. highlighted how pedagogical practices, such as embedding mental
health into coursework, promoting healthy boundaries and self-care, and modeling supportive
practice, can reduce stress [25]. Petitt et al. found that student-led wellness programs were more
effective when paired with structural support, such as faculty training and funding for wellness
activities [26]. Choi and Buswell shared that giving students time in class for mental health
activities, led by faculty, helped them to normalize self-care [29]. Finally, Williams et al.
demonstrated that mastery-based learning allowed students to revise assignments until they
succeeded, reducing anxiety compared to traditional grading [39]. These kinds of pedagogical
changes were found to reduce students' pressure and increase their sense of support. Wilson et al.
described how workshops in which professors learned strategies such as modeling wellness,
checking in with students, and posting mental health resources in class were beneficial [34].

Discussion

This review shows that engineering education culture is not neutral; it shapes how students think,
feel, and act. The five identified themes work together as a single system, not as five separate
issues. Taken together, the themes describe a reinforcing cycle. First, stress and overwork are
normalized through program structure (Theme 1). Then, the resulting stigma and silence
discourage help-seeking (Theme 2). Next, faculty practices can reinforce or disrupt these norms
(Theme 3). Furthermore, these dynamics intensify for marginalized students through added
discrimination-related stressors (Theme 4). Finally, the literature highlights structural and
pedagogical levers that can interrupt the cycle (Theme 5). The entirety of this cycle, described
further in this discussion section, is important to understand and influence to advance positive
mental health outcomes in college engineering.

Across included studies, demanding structures such as credit loads, grading design, and
competition signal what it means to be an "engineer." These signals normalize overwork, silence,
and endurance [6], [27]. Students then align to those signals to create expressions like "If I can
make it, I will belong.” This identity delays disclosure of need even when services exist [7], [40].
Cultural and structural norms lead students to experience high levels of stress and perceive it as a
normal part of being an engineer. As a result, students begin to believe that struggling is expected
and that stigma prevents them from asking for help. Theme I underscores the program structure
and expectations, normalizes high stress as an expected part of “being an engineer,” encourages
students to endure heavy workloads, and views struggle as unavoidable. Engineering programs
are described as stressful environments, where the pressure and high expectations are often
treated as a part of the field. Students internalize these norms and feel compelled to endure them
as a requirement of their program. Many believe they must accept high expectations and heavy
workloads without rest and view struggling as unavoidable. This stress culture not only harms
students' well-being but also intensifies stress. This normalization of stress also sets the stage for
Theme 2, where silence and stigma further discourage help-seeking.

Over time, this mindset becomes internalized and is associated with elevated psychological
distress. The system, rather than addressing these issues, often reinforces them by continuing to
reward endurance over well-being. Overall, program structures create norms; those norms shape
identities; identities drive behaviors; and those behaviors produce a high level of distress. One of
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the strongest pattern found in the literature was the normalization of stress. Behaviors such as
lack of sleep, skipped meals, and working while ill are treated as evidence of commitment rather
than as harm [7], [23], [27]. Students feel guilty about resting, which leads them to overwork
because strain is tied to professional identities among engineering students [29]. These patterns
illustrate how deeply engineering education culture shapes mental health outcomes and point to
the need to redefine rigor through designing assessments, credit loads, and workloads that
challenge students intellectually without normalizing self-harm.

Theme 2 highlights that stigma and silence around mental health are central features of
engineering education culture. Students’ fear of appearing weak often makes them avoid
expressing their feelings. They internalized the belief that toughness defines an engineer, which
keeps them from using counseling and support services. As students manage distress privately,
they reinforce a cycle that normalizes silence. The literature also highlighted that stigma and
silence are central features of engineering education culture. Students fear being perceived as
weak, and they are worried about their grades and reputation; therefore, they postpone care until
a crisis [11], [30]. Even when counseling is available, they view it as misaligned for engineers
[9], [24]. This is not an access problem but instead a cultural-fit problem. The practical move is
to embed supports inside engineering spaces and to name help-seeking as a professional skill that
all engineers should engage with.

Theme 3 highlights that faculty shape the culture of engineering education through the signals
they send about care and vulnerability. Faculty empathy and flexibility serve as protective factors
that normalize help-seeking, whereas faculty indifference and silence are significant risk factors
that discourage disclosure. In many cases, faculty foster a culture of discouragement by their
silence about mental health that contributes to academic underachievement and even school
dropout. Faculty play a vital role in either reinforcing or disrupting cultural patterns. Studies
have shown that behaviors such as routine check-ins, resource postings, flexible policies, and
Mental Health First Aid training can help reduce stigma and encourage students to disclose
distress and be more willing to seek help. [26], [34]. Unlikely, dismissive responses and rigid
rules reinforce harm and teach students to be silent [9], [31]. Faculty behavior thus functions as
local culture in practice, with empathy acting as a protective factor and indifference as a
significant risk factor. Faculty development is not an optional add-on but a central lever for
changing engineering education culture.

Theme 4 shows that the culture of stress and silence does not affect engineering students equally
and that marginalized students often experience an added layer of pressure that intensifies
distress and reduces help-seeking. Marginalized students, such as women, students of color,
LGBTQ+ students, international students, and first-generation students, report more pressure,
distress, and mistrust of services [9], [12], [36]. Studies describe that racialized and gendered
experiences deepen distress and are associated with more negative intentions for help-seeking
[14], [23]. Cultural norms around emotional restraint matter as well; for example, some Asian
students avoid disclosure to prevent stigma [38]. Large-scale evidence shows higher distress for
female, LGBTQ+, and first-generation students with lower treatment use [15]. These findings
underscore that equity and justice must be built into the culture-change efforts from the outset,
not added later as an afterthought. While all engineering students face heavy workloads and
stress, women, students of color, LGBTQ+ students, and international students also contend with
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stigma, exclusion, and a lack of trust in institutional support. This “double pressure,” combined
with “double identity-based stigma,” leads to a higher level of distress and lower use of services.

Theme 5 highlights concrete interventions that can reshape engineering education culture by
reducing structural stressors and making support more visible and acceptable. The literature
points to interventions such as structural reforms (e.g., mastery-based grading, revision policies,
and calibrated credit loads) that reduce anxiety without lowering standards [25], [39].
Pedagogical practices, including counselors and resource hubs in engineering buildings,
“mindfulness moments,” and scheduled check-ins, normalize care as part of the course [26],
[29], [34]. Faculty development, such as Mental Health First Aid and trauma-informed training,
helps faculty respond early and avoid harm from well-intended but dismissive practices [9], [35].
Together, these strategies show that structural and pedagogical reform are not only possible but
essential for shifting engineering education away from a culture of endurance and toward one
that supports inclusion, dignity, and mental health. Structural changes such as reducing credit
loads, revising grading systems, and embedding wellness resources within engineering spaces
can remove systematic barriers that heighten stress. Pedagogical practices such as integrating
wellness into class activities, modeling supportive behaviors, and giving students a second
chance through mastery-based learning can normalize care and reduce stigma in the daily
academic environment. Combining these interventions creates a reinforcing system: structures
make support accessible, while classroom practice makes support more acceptable. This
approach shifts the culture of engineering education programs from endurance and silence
toward well-being and inclusion.

Implications

The findings highlight the need for systematic action in engineering education to shift the stress
culture away from norms of endurance and overwork toward open, normalized discussions of
mental health. Faculty play a central role in shaping this environment, and training invitations,
such as Mental Health First Aid, can equip them to model empathy and reduce stigma and
integrate flexibility, wellness activities, and resource sharing into daily teaching. Counseling and
wellness services should be embedded within engineering spaces to reduce barriers and build
trust. To support marginalized students, engineering programs must center student voices and
provide inclusive, trauma-informed mental health support. Together, these implications call for a
multi-level approach that integrates structural reform, faculty accountability, and visible,
equitable mental health support to foster a culture of well-being in engineering education.

Limitations

The review has several limitations. First, most included studies came from conference
proceedings rather than journal articles, which may limit the depth and rigor of the evidence
base. However, it is important to note that these conversations are happening more in conference
papers than in journals in the engineering education field. Second, many of the studies were
descriptive, lacking theoretical frameworks or longitudinal design. This lack may reduce the
ability to explain the mechanisms of mental health or track changes over time. Third, inclusion
criteria required that studies report at least one construct related to engineering culture and at
least one mental health outcome. While this choice ensured clear alignment, it may also have
excluded relevant studies through analysis rather than being reported directly by the author.
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Conclusions and Future Work

This systematic review of n=48 papers revealed a clear understanding that the engineering
education stress culture is not incidental but rather taught, learned, and reinforced. This review
examined how cultural norms contribute to high levels of distress among students. This review
shows that stigma, silence, and signals from faculty can turn strict policies into harmful
experiences, more so for marginalized students. This study finds that the solution to mental
health issues in engineering education has to be both structural and cultural. When programs
combine assessment reform and built-in supports with clear instructor messaging, help-seeking is
treated as a professional skill rather than a weakness. This change reframes rigor as resilient
performance, thereby improving mental health and fostering broader inclusion [6], [34], [39].
Two gaps emerged from this review. First, we found most studies were descriptive and did not
use explicit theory to explain why culture shapes mental health. Lack of theory weakens
construct clarity, makes variable choice ad hoc, and limits cumulative knowledge. Future work
should use a theoretical framework to guide study design, clarify the relationships among
variables, and generate deeper insights. Second, we found that only a few papers followed
students across semesters or years or reported pre-post change. As a result, we cannot see
trajectories, test temporal ordering, or evaluate the durability of interventions. To address this
gap, future work should employ longitudinal designs to capture changes and patterns over time
to examine patterns and changes across time and gain deeper insight into how environmental,
cultural, and structural factors shape students’ mental health.
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