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engineering students
Abstract
Distressed engineering students are significantly less likely to seek professional help for a mental
health concern when compared to their non-engineering peers. This represents a treatment gap,
making engineering students at risk for escalation of symptoms to more significant and potentially
chronic mental illness. To better understand the causes of this treatment gap, this study was
designed to look at first-year engineering students’ perceptions of seeking help for a mental health
concern. Self-report survey data was collected from 440 first-year engineering students during the
first month of the Fall 2021 semester, including psychometrically sound measures of mental health
help-seeking attitudes, perceived norms, personal agency, and intention developed in accordance
with the Integrated Behavioral Model. Results show 12% of students self-report symptoms of
moderate or higher depression and 14% moderate or higher anxiety. While these statistics are
lower than the national averages for college students, breakdowns by gender showed that female
students showed a higher prevalence of anxiety and depression compared to the corresponding
national average. In general, students had positive attitudes, control, and self-efficacy related to
seeking help for a mental health concern. Mean scores for help-seeking intention and perceived
norms were lower, with 50% of distressed students indicating low intention to seek professional
help if in distress. Results from this study provide insight into the key mental health help-seeking
perceptions that could influence help-seeking intention in first-year engineering students. This
could aid in identifying targets for interventions aimed at improving help-seeking within this
student population.
Introduction
Mental illness is estimated to account for one-third of adult health disabilities [1] and is increasing
and becoming more chronic amongst college students [2]. Evidence suggests that deterioration of
mental health (MH), particularly due to anxiety and depression, has accelerated in college students
since the onset of the COVID-19 pandemic [3]-[6]. Addressing this challenge within the college
student populations is paramount to their health and wellness. One strategy to improve the MH of
college students is to increase access to and utilization of services from MH professionals (i.e.,
psychologists, psychiatrist, clinical social workers, counselors) for distressed individuals.

Adoption of professional help seeking behaviors has been shown to improve the prognosis of MH
problems and/or decrease the progression to more chronic and advanced MH disorders [7].
Through this study, we aim to better understand the perceptions that first-year engineering (FYE)
students have about seeking help for a MH concern. Additionally, we will investigate
subpopulation differences in MH distress and MH related help-seeking perceptions.
Help-seeking behavior in college students
In the broader college student population, it has been hypothesized that the most effective way to
increase MH help seeking behaviors in college students is to change their self-perceptions and
attitude toward professional MH services [8]-[10]. Research has also examined help seeking
behaviors of students in self-identified high-stress academic programs (e.g., law [11], medicine
[12], [13], nursing [14], dentistry [15], [16]). In these studies, the most significant factors for not
seeking help for MH concerns pertained to perceived stigma(s), fear of disclosure, and perceived
detriment to academic and/or career success; students in these high-stress programs were more
influenced by external perceptions while the broader college population were more influenced by
internal perceptions. While overlap exists in the predictors and perceptions associated with helpseeking behavior across said high-stress academic programs, they may not be representative of
students within the engineering population as predictors of behavioral outcomes have been shown
to vary by both behavior and population [17].
Mental health in engineering students
Engineering programs have been described by students as competitive, academically rigorous and
lacking a sense of belonging [18]. Despite anecdotal and some scientific evidence supporting the
notion that engineering is also a high-stress academic program, little research has been reported
for this demographic aside from general characterizations of engineering student MH [19]-[22].
When compared to their non-engineering peers, engineering students experiencing symptoms of
mental health distress are less likely to seek professional help [23]. Sanchez-Pena et. al. [24]
investigated the relationship between the stigma of MH conditions and help seeking behaviors in
engineering students but cited the lack of engineering-specific factors as the hypothesis for why
their results were not differentiable from the broader college population. Jensen & Cross [18]
investigated the social interactions that occur within the engineering culture and stated, “Overall,

the results from this study suggest that mental health is an urgent issue needing immediate attention
in undergraduate engineering programs and that social identity may be an important consideration
in developing interventions.”
While these studies have focused on characterizing the MH of engineering students, they have yet
to examine how to improve help seeking behaviors in this student population. As a result, few
beliefs and predictors associated with not seeking professional MH services have been identified
as targets for intervention, limiting the ability to translate the results into interventions for
increasing help-seeking behavior. Thus, it is important to apply theory-guided methods to the
identification of key perceptions that are amenable to behavior change interventions among
specific populations (i.e., first-year engineering students).
Theoretical grounding
The Integrated Behavioral Model (IBM) is a theoretical framework that can be used to determine
the specific factors that drive behavioral intention [17]. In the context of mental health related
help-seeking, the IBM states that the most important driver for help-seeking is the intention to seek
help. Intention is determined by three factors: perceived norms, personal agency, and attitudes [17]
(Figure 1).

Figure 1. The background variables, beliefs, and factors influencing intention to seek help per the Integrated
Behavioral Model.

Perceived norms can be broken down into two types: injunctive perceived norms and descriptive
perceived norms. Injunctive perceived norms refer to an individual’s beliefs about others’
expectations for their own behavior (e.g., do they believe that their friends or family would expect
them to seek help?). Descriptive perceived norms refer to an individual’s beliefs about others’
behavior (e.g., do they believe that their friends or family would seek help for themselves?).
Personal agency refers to an individual’s evaluation of whether or not they will be able to seek
help. It accounts for beliefs about an individual’s control over the decision to seek help (e.g., do
they believe that they are in control of the decision to seek help?) as well as their self-efficacy (e.g.
do they believe that they have the ability to seek help?). Finally, attitude accounts for a person’s
overall evaluation of help-seeking as bad versus good (e.g., do they believe help-seeking is helpful
vs. hurtful?, desirable vs. undesirable?, etc.). Overall attitude is driven by a person’s perceived
outcomes of help-seeking, as well as their experiential beliefs (emotional response to the idea of
help seeking). Understanding the relationship between these help-seeking factors and help-seeking
intention can provide guidance for interventions that could improve help-seeking behaviors within
a population.
Research questions
A quantitative research study was designed to better understand the factors that influence mental
health related help-seeking in first-year engineering students, as guided by the IBM. Data was
collected to address the following research questions:
1) How do we measure help-seeking perceptions and intention in first-year engineering
students?
2) How does mental health status vary across gender in first-year engineering students at the
University of Kentucky?
3) Do help-seeking perceptions and intention vary across gender and mental health distress
level in first-year engineering students?
Identifying key factors that influence help-seeking intention is a first step towards understanding
how to change help-seeking behavior in undergraduate engineering students.

Methods
Participant recruitment
This research study was approved by the Institutional Review Board (IRB) at University of
Kentucky. In September 2021, students were asked to complete the survey as a course assignment
in a required course for all first-year engineering students. At the start of the survey, students were
provided with a cover letter that detailed the purpose of the study. They were then asked to agree
to participate in the research study. Their decision to participate in the research did not impact their
grade on the assignment and the faculty in charge of their course did not know which students
chose to participate. They were then asked to provide their name, email address and course section
so that they could be given credit for the completion of the assignment. Students were able to skip
questions at any point and were not given credit for completion of the full survey instrument. After
the deadline for the assignment had past, all identifying information was removed from the dataset.
Data was collected from a total of 440 students (Table 1).

Table 1 Demographic Information for Engineering Students Participating in this study (N = 440)
Demographic group

N

%

Male

321

72.9%

Female

110

25.0%

Transgender

2

0.5%

Nonbinary/genderfluid

7

1.6%

White

351

78.7%

Biracial

14

3.1%

Black

12

2.7%

Hispanic/Latino

31

7.0%

Asian American/Asian

32

7.3%

Gender identity

Race/Ethnicity

Middle

Eastern/Arab/Arab 2

0.5%

American Indian or Alaskan Native 2

0.5%

Native Hawaiian/Pacific Islander

1

0.2%

Heterosexual

378

85.9%

LGBTQ+

62

14.1%

American

Sexual identity

Mental health status measures
The PHQ-8 and GAD-7 questionnaires are widely used as a screening measure for self-reported
symptoms of depression and anxiety, respectively. The PHQ-8 was shown to have good validity
and reliability as a measure for depression in the general population [25]. For this instrument,
students were asked to respond from Not at all (0) to Nearly every day (3) for a series of 8 items.
If they scored less than 2 on the first two items, they were not required to answer the remaining
six items. To characterize the depression severity, the sum was taken across all 8 items in the PHQ8. A score of 0-4 was characterized as none-minimal, 5-9 as mild, 10-14 as moderate, 15-19 as
moderately severe and 20-24 as severe depression. The GAD-7 was shown to have good validity

and reliability as a measure for anxiety in the general population [26]. For the GAD-7 instrument,
students were asked to respond from Not at all (0) to Nearly every day (3) for a series of 7 items.
To characterize the anxiety severity, the sum was taken across all items. A score of 0-4 was
characterized as no to low risk, 5-9 as mild, 10-14 as moderate and 15-21 as severe anxiety. When
used as a screening tool, a characterization of moderate or higher is used as a threshold for
recommending further evaluation with both the PHQ-8 and GAD-7 [24], [26]. Therefore, students
that self-reported symptoms associated with moderate or higher levels of depression and/or anxiety
were characterized as “distressed.”
Help-seeking perceptions and intention measures
At the start of the survey, students were given definitions of mental health professionals and mental
health concerns. More specifically, a mental health professional included psychologists,
psychiatrists, clinical social workers, and counselors. A mental health concern included issues
ranging from personal difficulties (e.g., related loss of a loved one) to mental illness (e.g., anxiety,
depression). To measure students’ perceptions of seeking help for a mental health concern,
students were first provided with a hypothetical scenario: “Let’s imagine that you have been
experiencing a serious mental health concern for the last month.” They were then asked if they
could imagine themselves in this hypothetical scenario. If yes, they proceeded forward to the
instructions for the help-seeking factors and intention instruments. If no, they were given the
prompt, “Ok, let’s suppose you’ve been experiencing significant stress over the past month. It has
started to impact your performance in your classes and you haven’t been hanging out with your
friends.” They were then told that they would be asked questions about how they might feel about
seeking help from a mental health professional if they were dealing with this hypothetical mental
health concern right now. Importantly, the IBM dictates that the health behavior is clearly defined.
Therefore, the behavior is defined as “seeking help from a mental health professional in the next
three months.”
The Mental Help-seeking Intention Scale (MHSIS) was used to measure the students’ intention to
seek help from a mental health professional if experiencing the hypothetical mental health concern
[27]. This is a 3-item instrument that uses a seven-point scale. A representative item is, “I would
intend to seek help from a mental health professional in the next three months” with a response

ranging from “extremely unlikely (1) – extremely likely (7).” A mean score was calculated across
the items, with a low score indicating a low intention to seek help and a high score indicating a
high intention to seek help.
The Mental Help-seeking Attitudes Scale (MHSAS) was used to measure attitude about seeking
help for a mental health concern [28]. This is a 9-item instrument that uses a seven-point semantic
differential scale. All items start with the stem, “Seeking help from a mental health professional
would be…” and students were asked to choose a response that represents how their opinion for
different pairs of words such as “useless (1) – useful (7),” “ineffective (1) – effective (7),” or “bad
(1) – good (7).” A mean score was calculated across the 9 items, with a low score indicating a
negative attitude and a high score indicating a positive attitude.
Perceived norms were measured using 3 items that correspond to injunctive perceived norms and
3 items that correspond to descriptive perceived norms [29]. All responses were on a seven-point
scale. A representative item from the subscale for injunctive perceived norm is, “The people in my
life whose opinions I value would _____ of my seeking help from a mental health professional in
the next three months” with responses ranging from “disapprove (1) – approve (7).” A
representative item from the subscale for descriptive perceived norm is, “The people in my life
whose opinions I value would _____ from a mental health professional in the next three months”
with responses ranging from “not seek help (1) – seek help (7).”
Personal agency was measured using 3 items that correspond to control and 3 items that correspond
to self-efficacy [29]. All responses were on a seven-point scale. A representative subscale for selfefficacy is, “I would have the ability to see help from a mental health professional in the next three
months” with responses ranging from “completely false (1) to completely true (7).” A
representative subscale for control is, “My seeking help from a mental health professional in the
next three months would _____” with responses ranging from, “not be under my control (1) to be
under my control (7).”

Data analysis
Descriptive statistics were used to look at mental health status and help-seeking factors for the
study population. An independent samples t-test was used to investigate the effect of gender or
distress level on continuous variables. For categorical variables (severity of depression or anxiety),
Chi squared tests of independence with post hoc analyses were conducted.
Results
Subscale reliability
The reliability of the instrument was verified through determination of a Cronbach’s alpha
measurement for each subscale (Table 2).
Table 2. Cronbach’s alpha measure for each subscale
Subscale

Construct

Cronbach’s alpha

PHQ-2

Depression

0.712

PHQ-8

Depression

0.799

GAD-7

Anxiety

0.912

MHSIS

Help-seeking intention

0.920

MHSAS

Help-seeking attitude

0.939

PNI

Injunctive perceived norm

0.856

PND

Descriptive perceived norm

0.837

PAC

Personal agency - control

0.845

PAS

Personal agency - self-efficacy

0.850

Cronbach’s alpha were above 0.7 for all subscales. Because the PHQ-2 and PHQ-8 are self-report
instruments that are determining symptoms associated with depression, it is not expected that all
respondents experience all the symptoms measured on the instrument. Because the PHQ-2 is only
two items compared to the eight in the PHQ-8, a lower score for the Cronbach’s alpha is to be
expected. Additionally, the structure of the PHQ-8 instrument meant that not all students were
required to respond to all items, only 116 students were included in the reliability analysis.

Mental health status
We investigated the degree to which first-year engineering students self-reported symptoms of
depression and anxiety. Overall, 76% of students self-reported no symptoms of depression,
whereas 12% of students self-reported that they had experienced symptoms of moderate or higher
levels of depression. For anxiety, 63% of students self-reported no symptoms of anxiety, whereas
14% of students self-reported that they had experienced symptoms of moderate or higher anxiety.
Because the prevalence of mental health concerns can differ by gender, we next investigated
differences in self-reported symptoms of mental health distress across men and women enrolled in
the first-year engineering program. An independent samples t-test showed that mean scores were
significantly higher for women when compared to men for both depression (p = 0.003) and anxiety
(p = 0.002). A Chi squared test of independence showed a significant relationship between gender
and depression severity (Figure 2a) and gender and anxiety severity (Figure 2b).

a

b
Figure 2. Percentage of respondents who self-reported symptoms of depression (a) and anxiety (b).
* indicates a statistically significant different between men and women as determined by post hoc
analysis (p < 0.05) using the Bonferroni correction.
Post hoc analysis indicated that men were statistically more likely to report symptoms of noneminimal depression, whereas women were more likely to report symptoms of moderate depression.
In total, 24% of women self-reported symptoms of moderate or higher depression compared to just
8% of men. For anxiety, post host analysis indicated that men were significantly more likely to
report symptoms of minimal anxiety whereas women were more likely to report symptoms of
severe anxiety. In total, 23% of women self-reported symptoms of moderate or higher anxiety
compared to just 11% of men.

Based on a cut-off of moderate or higher levels of depression and/or anxiety, 80 students (19%)
were characterized as distressed. Chi squared test of independence showed a significant
relationship between gender and percentage of distressed students, with 33 (41%) distressed
students self-identified as women and 43 (54%) self-identified as men. Considering the overall
population of survey respondents was 73% men, this shows the higher proportion of women who
were characterized as distressed.
Help-seeking factors
Student help-seeking factors differed by gender, with women generally having more favorable
perceptions about seeking help when compared to men (Figure 3).

Figure 3. Mean score for help-seeking factors across men and women. * indicates a statistically
significant different between men and women as determined by an independent samples t-test (p
< 0.05).
Mean scores for women were statistically higher than men across help-seeking intention, as well
as attitude and injunctive perceived norm. Data was collected on a 7-point scale, so mean scores
for intention, injunctive perceived norm and descriptive perceived norm were neutral. For
intention, 43% of female students and 57% of male students had mean scores below 4, indicating
low intention to seek professional help.

Student help-seeking perceptions did not significantly differ by distressed state (Figure 4).

Figure 4. Mean score for help-seeking perceptions across distressed and non-distressed students.
* indicates a statistically significant different between distressed and non-distressed students as
determined by an independent samples t-test (p < 0.05).
Mean scores for help-seeking intention and help-seeking perceptions were statistically similar
across distressed and non-distressed students. Of those students that were distressed, 50% had a
mean score below 4 for intention, indicating low intention to seek help if they were in distress.
This compares to 54% of non-distressed students who indicated low intention to seek help (mean
score below 4 for intention).
Discussion
This quantitative study aimed to better understand the help-seeking perceptions of first year
engineering students and how they varied with gender and distress. The prevalence of moderate or
higher depression and anxiety in first-year engineering was found to be 12% and 14% of
respondents, respectively. These values are low when compared to national averages for college
students. Nationally, an average of 16.8% of college students self-report symptoms associated with
moderate or higher depression and 17.7% of students self-report symptoms associated with
moderate or higher anxiety [30]. In comparing the mental health distress data to the literature on

engineering students, several studies have found that prevalence of mental health concerns are
higher within engineering students compared to non-engineering students [18], [21], whereas
others have found them to be lower [23]. This highlights the importance of understanding the
impact of institutional context on student mental health distress.
Results showed that female students were more likely to self-report symptoms of depression and
anxiety when compared to male students. Overall, 24% of women self-reported symptoms of
moderate or higher depression compared to just 8% of men. Similarly, 23% of women selfreported symptoms of moderate or higher anxiety compared to just 11% of men. These gender
differences are consistent with the literature for both college students [31] and the general
population [32], with women twice as likely to develop depression across their lifetime when
compared to men [33]. Looking at national data on college students, 16.8% of female students
self-reported symptoms of moderate or higher depression compared to 16.7% of male students
[30]. Concerningly, this shows a larger proportion of female first year engineering students at the
University of Kentucky are reporting symptoms of depression compared to the national average.
Similar results are seen for anxiety, with national data showing moderate or higher symptoms of
anxiety in 20.6% of women compared to 16.7% of men.
While it is promising that men reported fewer symptoms associated with anxiety and depression
when compared to the national average, it is also important to think about the setting in which
students are responding to questionnaires about their mental health, as well as their perceptions
about mental health distress. Through a self-report instrument, it is possible that the prevalence of
those reporting symptoms of mental health stress is decreased due to: 1) unwillingness to admit
distress to others (especially if data is collected in a class environment) and/or 2) unwillingness to
admit distress to self. Interestingly, a study on self-report instruments for depression found that
college men, but not women, reported fewer symptoms associated with depression when there was
potential follow-up (e.g., referral, phone call) after the data collection [34]. While our study
specified that the data collected would be anonymized, it is possible that students still associated
the assignment with the course and this impacted their willingness to self-report symptoms. Future
studies could look to investigate the fear of disclosure of students participating in the study.

Additionally, the perceived “stress culture” in engineering [18] could change how students selfevaluate their own stress based on their perception of high levels of stress as “normal.”
Mean scores for help-seeking intention were at neutral or below for all student subpopulations,
indicating that a significant proportion of students have low intention to seek help if in distress.
Mental health related help seeking can reduce the progression of symptoms to more severe or
chronic disorders [7]. Therefore, understanding how student perceptions about help-seeking could
influence help-seeking intention could allow for the development of targeted interventions to
improve help-seeking behavior. In general, students had more positive attitudes and perceptions
about self-efficacy and control than they did perceived norms. This indicates that overall, students
tend to think that help-seeking is good, that they have the skills necessary to seek help and that
help-seeking is within their own personal control. Lower scores for perceived norms indicate that
students have negative thoughts about what people would think of them if they were to seek help,
and that they have negative perceptions about others’ help-seeking behavior if they were in
distress.
Mean scores for help-seeking intention, attitude and injunctive perceived norms were lower in men
when compared to women. This is consistent with the literature that support that those who adhere
to traditional masculine gender roles have decreased willingness to seek help and decreased
attitude about help seeking [35], [36]. Over 50% of students had low intention to seek help (54%
of non-distressed students and 50% of distress students). This is in line with the literature that
shows that engineering students who are in distress are less likely to seek help when compared to
their non-engineering peers [23]. Because help-seeking behavior can help to improve mental health
related outcomes, it is important to further study the relationship between students’ perceptions
about help-seeking and their help-seeking intention. Future work aims to further explore this
relationship and how it changes across different student subpopulations.
Limitations and Future Directions
There are several limitations associated with this study. First, data was collected from first-year
students at the start of their first month in college. Therefore, results are likely not representative

of students as they progress through an engineering program. Further work will aim to expand the
study to include students across the engineering program, rather than just during their first year.
Because data was collected through a course, it is possible that students did not fully report
symptoms on the self-report instruments for anxiety and depression. While it was clear in the cover
letter for the survey that the data would be anonymized and the faculty in their courses would never
see the data connected to their name, they could still have perceived the potential for follow-up
based on their responses to the study. Moving forward, we will be intentional about
communicating the purpose of the study and clearly communicate that there will be no follow-up
associated with the data collection. Additionally, we will further explore strategies to better assess
the mental health status of students within this population.
Understanding the mental health distress and help-seeking perceptions of marginalized students
within an engineering community is crucially important. This study was limited to overall
population averages, as well as examining differences between men and women, for which we had
sufficient subsample sizes and thus statistical power for inferential tests. We understand that this
is a limited perspective for many reasons. First, we recognize that gender is not binary and were
unable to explore differences for those who did not self-identify as men or women. Additionally,
race, ethnicity, socioeconomic status, and disability status can impact mental health distress and
perceptions about seeking help for a mental health concern. Given that the present sample, like the
overall first-year population at University of Kentucky, is predominantly White, the present
findings generalize most strongly to this population.

Further work will aim to increase

representation of our population to include students from outside of the University of Kentucky,
including a larger percentage of racial/ethnically marginalized students. This will allow us to
further explore mental health within marginalized student groups, as well as understand the impact
of institutional context on student mental health and help-seeking.
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