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ABSTRACT

Depression is one of the leading mental health concerns among science undergraduates,
and rates of student depression increased during the COVID-19 pandemic. Revealing one's
depression in an academic science environment can be helpful, because it can result in
increased support from others. However, depression is considered a concealable stigma-
tized identity, meaning that it can be kept hidden and may carry a stigma. A national piv-
ot to online learning owing to COVID-19 not only increased the need to bolster student
mental health, but also presented a novel learning environment. However, it is unclear to
what extent students revealed their depression in science courses and why. We surveyed
1179 undergraduates with depression at a research-intensive institution about whether
they had revealed their depression to an online college science instructor. Very few under-
graduates (5.9%) had revealed their depression to online science instructors; students who
identify as LGBTQ+, have lower grade point averages, or experience more severe depres-
sion were more likely to reveal their depression to an instructor. Undergraduates reported
potential benefits from doing so, including building a connection with the instructor and
receiving accommodations. This work provides insight into steps science instructors can
take to foster inclusive course environments for students with depression.

INTRODUCTION

Depression is one of the top mental health concerns among undergraduates (American
College Health Association, 2021). It is characterized by nine symptoms: depressed
mood; markedly diminished interest or pleasure in activities; reduced ability to think
or concentrate, or indecisiveness; feelings of worthlessness, or excessive or inappropri-
ate guilt; recurrent thoughts of death or suicidal ideation, or suicide attempts or plans;
insomnia or hypersomnia; significant change in appetite or weight; psychomotor agi-
tation or retardation; and fatigue or loss of energy (American Psychiatric Association,
2013; Tolentino and Schmidt, 2018). Major depressive disorder is often diagnosed
using the Patient Health Questionnaire-9 (Kroenke et al., 2001); in order for someone
to be diagnosed with major depressive disorder, they must report the presence of at
least five depressive symptoms most of the day, nearly every day, for at least 2 weeks,
in addition to the occurrence of either depressed mood or diminished interest or plea-
sure (American Psychiatric Association, 2013). Major depressive disorder is estimated
to affect approximately 17.0% of adults between the ages of 18 and 25 (National
Institute of Mental Health [NIMH], 2022b).

Depression can negatively affect students’ experiences in college (DeRoma et al.,
2009; Geyer et al., 2018). For example, students with depression underperform in
college compared with their counterparts without depression (Hysenbegasi et al.,
2005; DeRoma et al., 2009; Yasin and Dzulkifli, 2011). Additionally, depression has
been correlated with decreased social integration (Geyer et al., 2018) and difficulty
focusing on academic work (Kecojevic et al., 2020). Navigating academic science may
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be particularly difficult for undergraduates with depression,
given the difficulty of the courses (Udo et al., 2004; Mallow,
2006) and the chilly and competitive environment (Seymour
and Hewitt, 1997). In science specifically, undergraduates
report that depression can make it difficult to engage in learn-
ing, as it affects cognitive domains such as focus and memory,
time management, and goal setting (Mohammed et al., 2022).
Further, in active-learning science courses, where students are
encouraged to participate in their learning through activities
and discussions in class (Freeman et al., 2014; Driessen et al.,
2020), students report that depression can make it challenging
to interact with peers and participate in activities due to a lack
of motivation and increased self-doubt (Araghi, T, Busch, C. A.,
& Cooper, K. M., unpublished data).

Owing to the profound impact that depression can have on
students’ experiences in college, researchers and national orga-
nizations are beginning to champion efforts to improve under-
graduate mental health (Mistler et al., 2012; National Council
on Disability, 2017; Center for Collegiate Mental Health
[CCMH], 2020; Cooper et al., 2020b; Hsu and Goldsmith,
2021). Such calls are most often met with efforts to increase
institutional mental health support (e.g., increasing the number
of counseling staff; National Council on Disability, 2017). How-
ever, our previous research suggests that, in addition to those
efforts, students would benefit from instructors making efforts
to alter aspects of science learning environments that exacer-
bate depressive symptoms (Gin et al., 2020; Busch et al., 2022).
Notably, for instructors to be responsive to challenges for stu-
dents with depression, we posit that instructors would benefit
from knowing when students in their courses are struggling
with depression. In addition, students may experience personal
benefits if the instructor knows of their depression, such as
being able to be honest about why they struggle to complete an
assignment or engage in class (Cooper et al., 2020c).

For students, choosing to reveal their depression can be a
complex decision (Chaudoir and Fisher, 2010). Depression can
be considered a concealable stigmatized identity (CSI), defined
as an identity that is concealable and has a stigma that can
result in discrimination (Quinn, 2006). Other CSIs include
LGBTQ+ identities, chronic illness, growing up in a low-socio-
economic household, and current or previous substance abuse
(Quinn and Chaudoir, 2009). Individuals with CSIs often refrain
from revealing their identities to others, because they perceive
that they may lose status in society if their CSIs are known. For
example, individuals with CSIs may report anticipated stigma
before disclosing their CSIs (Chaudoir and Quinn, 2010) or
may experience actual stigma after disclosure (Ahrens, 2006).
However, while sharing one’s CSI may result in negative conse-
quences, the disclosure process model suggests that being open
about one’s CSI can also result in benefits. These benefits could
include alleviating the psychological stress associated with con-
cealing an important aspect of oneself, experiencing greater
social support, and providing important information to others
that can alter behavior toward an individual with a CSI in posi-
tive ways (Chaudoir and Fisher, 2010).

Despite the potentially profound impact of revealing one’s
depression in an academic environment for undergraduates,
there are limited studies examining this phenomenon. In an
interview study, undergraduates at a competitive midwestern
university reported that they disclosed nonapparent disabilities,

22:ar9, 2

including depression, either immediately upon enrolling in a
course to increase professor awareness or throughout the course
in order to receive accommodations (Kranke et al., 2013). Con-
versely, some students chose to conceal their invisible disabili-
ties, because they did not perceive they needed accommodations
or worried that disclosure would impact access to future oppor-
tunities (Kranke et al., 2013). Nontraditional students who had
depression and left college prematurely noted that some instruc-
tors were dismissive after learning of their depression, which
contributed to their decisions to leave their undergraduate pro-
grams (Thompson-Ebanks, 2017). To our knowledge, the only
studies examining the impact of students revealing their depres-
sion specifically in academic science environments have been
conducted in the context of undergraduate and graduate
research experiences (Cooper et al., 2020c; Wiesenthal, N. J.,
Gin, L. E., & Cooper, K. M., unpublished data]). Undergraduates
who revealed their depression to their graduate student and fac-
ulty research mentors reported that they received additional
support and flexibility, were able to be honest about why they
could not work on certain days, and felt that revealing depres-
sion strengthened their relationships with others (Cooper et al.,
2020c); graduate students reported similar benefits after telling
other members of their lab groups (Wiesenthal, N. J., Gin, L. E.,
& Cooper, K. M., unpublished data]). Given the existing litera-
ture, we expect that undergraduates who reveal their depression
to instructors of college science courses may reap unique bene-
fits, such as increased support from instructors, but also risk con-
sequences, such as feeling dismissed or judged.

Some individuals may be more willing to disclose their
depression than others. In general, the more open individuals
are with their identities, the more likely they are to reveal them
to others (Newheiser and Barreto, 2014). Women are more
likely to self-disclose personal information compared with men
(Dolgin and Minowa, 1997). With depression specifically, one
study found that white students are more likely to disclose
depressive symptoms than Black, Hispanic, and Asian students
in a counseling setting (Morrison and Downey, 2000). Beyond
these studies, there is little known about who is most likely to
reveal their depression and to what extent individuals experi-
ence benefits or consequences from doing so. In the context of
science courses, disability resource centers often communicate
to instructors that a student may need a specific accommoda-
tion, but often do not reveal the specific disability/disabilities of
a student. However, many students with depression are not reg-
istered with their campus’s disability resource center and lack
access to formal accommodations (Gin et al., 2022). As such,
students may need to reveal their depression to self-advocate for
accommodations they need within a course, especially if they
are not registered with the disability resource center or existing
accommodations are not suitable for evolving learning environ-
ments (Gin et al., 2020, 2021a, 2022; Pfeifer et al., 2021).

Given the rising percentage of undergraduates who identify
as having depression (Ettman et al., 2020; Son et al., 2020;
CCMH, 2022) and the impact that depression can have on stu-
dents as they navigate academic science, it is important to
understand whether students reveal their depression in science
classrooms and any associated outcomes. Further, the COVID-19
pandemic not only resulted in a substantial increase in under-
graduate depression (Ettman et al., 2020; Son et al., 2020), but
temporarily changed the primary mode of instruction from
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in-person to online. The online environment presents a unique
context to understand the extent to which students reveal their
depression and the reasons they have for revealing or concealing
their depression. Establishing a relationship with someone is
known to be an important predictor of whether students choose
to reveal depression (Ragins, 2008), but developing instructor—
student relationships is often considered to be more challenging
in online courses compared with in-person courses (Song et al.,
2004; Mohammed et al., 2021). However, the online environ-
ment is thought to provide additional anonymity to students by
hiding their appearance (Caris et al., 2002; Mann and Henne-
berry, 2012), and the anonymous nature of online forums has
been associated with an increased willingness of college stu-
dents to discuss their depression and other concealable identi-
ties (Quinn et al., 2009; Miller, 2017; Toscos et al., 2018). Yet it
remains unknown how the increased anonymity in online aca-
demic environments affects students’ willingness to reveal their
depression to instructors. Finally, investigating whether stu-
dents’ demographics predict differences in their willingness to
reveal their depression has implications for equity within the
classroom, because revealing one’s depression may be associ-
ated with receiving increased support from instructors (Cooper
et al., 2020c; Gin et al., 2021b) and could provide insight into
differences in college experiences among students with
depression.

CURRENT STUDY

In this study, we aimed to examine the extent to which students
were revealing their depression to instructors of their online
science courses and the reasoning behind their decisions. The
research questions that guided our study are:

RQ1: To what extent do students reveal their depression to

instructors of online college science courses?

What factors affect students’ decisions to reveal their

depression to their online science instructors or conceal it?

RQ3: What benefits and costs do students perceive are associ-
ated with revealing their depression to their online
science instructors?

RQ4: What behaviors of an online instructor might increase
or decrease students’ willingness to reveal their
depression?

RQ2:

To assess whether students belonging to particular demo-
graphic groups have different experiences regarding their men-
tal health in the context of online college science courses, we
tested whether student demographics predicted outcomes of
RQ1 and RQ3.

METHODS

This study was conducted with an approved Institutional
Review Board protocol (no. 13434) from Arizona State Univer-
sity. The data for this study were collected as part of a biology
education course-based research experience, or CRE (also often
described as a CURE when offered exclusively to undergradu-
ates; Auchincloss et al., 2014; Brownell and Kloser, 2015), in
which 13 undergraduate and graduate students engaged in
biology education research projects over the course of a semes-
ter (Cooper and Brownell, 2018). The students in the CRE will
henceforth be referred to as CRE researchers. The development
of the research questions and collection of the data occurred
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during the CRE, and eight CRE researchers continued to ana-
lyze data for this project after the course was complete.

Survey Development and Distribution

In Spring 2021, we developed a survey for undergraduates at a
research-intensive university who were enrolled in an in-person
degree program but were taking courses online due to the
COVID-19 pandemic. Survey questions were designed to specif-
ically address each of our research questions. Specific survey
questions and analyses are described in detail below, organized
by research question. A copy of the finalized survey questions
analyzed for this study is available in the Supplemental Mate-
rial. Before survey distribution, each of the 13 CRE researchers
used a set of criteria to review all questions (e.g., “Is this gram-
matically correct?,” “Is the meaning of the question clear?”) and
suggest modifications (Bowden et al., 2002). The survey was
distributed through the online platform Qualtrics.

Instructors in the life sciences (n = 127) were contacted via
email in March 2021 and asked to recruit students in their
courses to take the survey in exchange for extra credit or the
chance to win one of two $100 gift cards. Of those contacted,
38 instructors (29.9%) agreed to distribute the survey; based
on course enrollments, an estimated total of 4450 undergradu-
ate students were invited to participate in the study.

Survey Questions and Analyses

Screening Questions and Demographics. On the survey, stu-
dents were asked whether they identify as currently or previ-
ously struggling with depression/a depressive disorder. We did
not require students to have a formal diagnosis, often deter-
mined via an initial appointment with a primary care provider
and follow-up visits with mental health professionals (NIMH,
2022a), because access to mental healthcare is often dispropor-
tionately unavailable to Black and Latinx individuals as well as
individuals from lower socioeconomic backgrounds (Kataoka
et al., 2002; Howell and McFeeters, 2008; Santiago et al.,
2013). Students with depression then rated how severe their
depression was in the context of online college science courses.
Finally, students were asked a series of demographic questions
at the end of the survey including their gender, race/ethnicity,
whether they belong to the LGBTQ+ community, their college
generation status, whether they consider themselves financially
stable, their major, whether they currently or have previously
struggled with anxiety/an anxiety disorder, and their college
grade point average (GPA). Importantly, participants were pro-
vided with nationally available and institution-specific mental
health resource at the end of the survey. A similar set of resources
is provided at the end of this article.

RQ1: To What Extent Do Students Reveal Their Depression
to Instructors in Online College Science Courses?

To assess to what extent students reveal their depression to
instructors in online college science courses, we asked stu-
dents if they had ever told an instructor of an online college
science course that they have depression. Then, we calculated
the percent of undergraduates with depression who had
revealed to at least one instructor of an online science course.
To investigate to what extent student demographics predict
whether they revealed their depression, we used binomial
logistic regression. Predictors in our model include gender
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(man/woman),! race/ethnicity (white, Asian, Black, Latinx)?
LGBTQ+ status (yes/no), college generation status (first genera-
tion/continuing generation), being financially stable (yes/no),
STEM major (yes/no),> GPA (self-reported on a four-point scale),
division (lower [i.e., first or second year] or upper [i.e., third
year or higher]), experience learning online (less [i.e., had taken
one to three online courses] or more [i.e., had taken four or more
online courses]), and the severity of their depression online
(mild/moderate/severe). Model: reveal depression to online
instructor (yes/no) ~ gender + race/ethnicity + LGBTQ+ status +
college generation status + financially stable + STEM major +
GPA + division + experience online + severity of depression.

RQ2: What factors affect students’ decisions to reveal
their depression to their online science instructors or
conceal it?

Students who had told an instructor of an online college science
course about their depression were then asked to explain what
factors encouraged them to reveal their depression, whereas stu-
dents who had never told an instructor of an online college sci-
ence course about their depression were asked to explain what
factors discouraged them from revealing their depression. We
used open-coding methods (Saldafia, 2013) to identify factors
that encouraged or discouraged students to reveal their depres-
sion to an online science instructor. Two researchers (E.M.N. and
J.G.W.) independently reviewed a randomly selected subset
(10%, n = 118) of student responses for factors that discouraged
students from revealing their depression. Only 70 participants
reported having revealed their depression to an instructor; as
such, the researchers reviewed all the responses for that ques-
tion. The researchers then came together and developed a rubric
for each question. The two researchers used the rubrics to inde-
pendently code a newly generated randomly selected subset of
10% (n = 118) of student responses explaining why they con-
cealed their depression from their online college science instruc-
tors and a randomly selected subset of 25% (n = 17) of student
responses explaining why they revealed their depression to their
online college science instructors. The researchers then com-
pared their codes, and their Cohen’s kappa interrater score was
at an acceptable level for factors that encouraged students to
reveal their depression (k = 0.96) and for factors that discour-
aged students from revealing their depression (x = 0.96; Landis
and Koch, 1997). One researcher coded the remaining responses
for factors that encouraged students to reveal their depression
(J.G.W.), and another coded the remaining responses for factors
that discouraged students from revealing their depression
(E.M.N.). Throughout the article, we report the codes present in
at least 10% of student responses; the full set of codes and fre-
quencies can be found in the Supplemental Material.

'We recognize that not all individuals identify as gender binary (man/woman), but
there were too few students who identified as a gender other than man or woman
in our sample to create a third category for analyses (Cooper et al., 2020a).

2Due to low sample sizes we excluded students who identified as American Indian
or Alaska Native, Pacific Islander, or as a race not listed on the survey from the
regression analyses; however, these students’ responses are included in the per-
centages and example quotes reported throughout.

3We grouped students based on their major into science, technology, engineering,
and math (STEM) and non-STEM, because we perceive that students pursuing
STEM majors may have different experiences in online college science courses than
students pursuing non-STEM majors (Cotner et al., 2017; Michaluk et al., 2018).
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RQ3: What Benefits and Costs Do Students Perceive

Are Associated with Revealing Their Depression to Their
Online Science Instructors?

All students, regardless of whether they had actually disclosed
their depression to an instructor, were then asked to describe
the benefits and costs they perceived to be associated with
revealing their depression to an instructor of an online college
science course. We used open-coding methods (Saldafa, 2013)
to identify benefits and costs that students identified. Two
researchers (C.V. and M.L.W.) reviewed a randomly selected
subset (10%, n = 118) of student responses for each of the ques-
tions describing the benefits and costs of students revealing
their depression to their online science instructors and then met
to develop the rubric. After the rubrics were each finalized, the
two researchers (C.V. and M.L.W.) independently coded a newly
generated randomly selected subset of 10% (n = 118) of each
response set (benefits or costs) to establish interrater reliability.
The researchers achieved an acceptable Cohen’s kappa score for
benefits (k = 0.90) and costs (k = 0.86) of students revealing
their depression (Landis and Koch, 1997). One researcher then
coded the remaining responses from all survey participants for
benefits (M.L.W.), and another coded the remaining responses
for costs (C.V.).

To investigate the extent to which student demographics
predict the specific benefits and costs undergraduates per-
ceive to be associated with revealing depression, we applied
binomial logistic regression using the same predictors as pre-
viously described, as well as whether a student had told an
instructor of an online college science course about their
depression. Model: specific benefit or cost described in
response (reported/not reported) ~ gender + race/ethnicity +
LGBTQ+ status + college generation status + financially stable
+ STEM major + GPA + division + severity of depression +
revealed to instructor.

RQ4: What Behaviors of an Online Instructor Might
Increase or Decrease Students’ Willingness to Reveal

Their Depression?

All students were asked to describe behaviors of an online
instructor that would increase or decrease their willingness to
reveal their depression to an instructor. We used the open-cod-
ing methods described for RQ3 for each set of responses to cre-
ate a unique codebook for each response set. Two researchers
(D.B. and M.T.) achieved an acceptable Cohen’s kappa inter-
rater score for behaviors of an instructor that increase (k =
0.89) and decrease (x = 0.85) students’ willingness to reveal
their depression (Landis and Koch, 1997). One researcher
coded the remaining responses for behaviors that increase stu-
dents’ willingness to reveal their depression (M.T.) and another
coded the remaining responses for behaviors that decrease stu-
dents’ willingness to reveal their depression (D.B.).

Interpretation of Analyses

While we acknowledge that the significance of any given statis-
tical test is continuous based on the p value, rather than dichot-
omous (Wasserstein et al., 2019), throughout the article we
report based on the standard threshold of p < 0.05. Because
p values greater than 0.05 may be scientifically meaningful
while not being statistically significant, we report the full results
of all statistical tests in the Supplemental Material.
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Student identifies as:

® Woman
Asian
Black
Latinx

® LGBTQ+

First-generation
Not financially stable
STEM major
e GPA
Lower division
Less experience online

Moderate depression

Severe depression

Odds ratio

15

FIGURE 1. Odds ratios of whether students reveal their depression to an online college science instructor. Estimated confidence intervals
that do not cross the dashed line at x = 1 are statistically significant. Points to the right of the line indicate that the group is more likely to
reveal their depression to an instructor compared with the reference group; those to the left indicate the group is less likely. Reference
groups are men, white, non-LGBTQ+, continuing generation, non—STEM major, upper division, more experience in online courses, little

to mild depression.

Positionality Statement

All CRE researchers were enrolled in at least one online college
science course at the time the data were collected. Some
researchers identify as currently or previously struggling with
depression or a depressive disorder and some do not. Addition-
ally, the research team comes from diverse backgrounds and
includes individuals who identify as men, women, members of
the LGBTQ+ community, first-generation college students,
American Indian, Asian, and Latinx. We leveraged our unique
experiences and diverse perspectives to try to counteract
implicit bias throughout the research process (Intemann, 2009).

RESULTS

In total, 2175 students (~48.8% of all students recruited) com-
pleted the survey, and of those students, 1179 students (54.2%)
identified as having depression and were included in the analy-
ses for this study. Participants with depression were primarily
women (72.7%), white (52.3%), continuing-generation college
students (58.5%), and lower-division students (54.9%). The
full demographic breakdown of participants can be found in the
Supplemental Material.

Finding 1: Most Undergraduates Do Not Reveal Their
Depression to Instructors, However, Those Who Identify
as LGBTQ+, Have Lower GPAs, or Have Moderate

or Severe Depression Are More Likely to Than Their
Respective Counterparts

Of the 1179 students with depression who completed the sur-
vey, only 70 (5.9%) had revealed their depression to an
instructor of an online college science course. Students who
were LGBTQ+ (p < 0.01), had moderate depression (p =0.01),
or had severe depression (p < 0.001) were more likely to reveal
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their depression than those who were non-LGBTQ+ and
reported little to mild depression, respectively. Additionally,
the lower a student’s GPA, the more likely they were to reveal
their depression to an instructor (p < 0.01; Figure 1). The full
result of the logistic regression can be found in the Supple-
mental Material.

Finding 2. Students Commonly Reveal Their Depression
because They Need Accommodations but Keep Their
Depression Concealed If They Perceive It Is Currently
Managed

Students listed an array of factors that encouraged them to
reveal their depression or discouraged them from revealing
their depression to an instructor of an online college science
course. Students who had revealed their depression commonly
explained that they did so because they needed accommoda-
tions from the instructor (31.3%), felt overwhelmed or were
struggling with course material (29.9%), or perceived the
instructor as kind and concerned about mental health (17.9%;
Table 1). Conversely, students who had never revealed their
depression to an instructor of an online college science course
were discouraged from doing so because they perceived their
depression was not impacting course work (30.5%), it would
make them feel uncomfortable to do so (23.6%), or they per-
ceived that the instructor would not care or would be dismissive
of their depression (20.3%; Table 2).

Finding 3. Students Recognize Potential Benefits of
Revealing Their Depression to Instructors but Worry
about Many Potential Costs

We asked all students to report the potential benefits and
costs they associate with revealing their depression to a
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TABLE 1. Factors that encouraged undergraduates to reveal their depression to their online science instructors?

Factor Description % (n) Example quote 1 Example quote 2

Needs accommodations from  Student describes that they =~ 31.3 (21) Student 180: “I was falling Student 1661: “[I told my
the instructor reveal their depression behind in the course and in instructor about my

because they need the middle of a mental health depression because I needed
accommodations to crisis. I needed an extension help with] my testing
ensure their academic on a deadline in order to get accommodations.”

success given their the assignment done.”

depression.

Feels overwhelmed, is Student describes that they ~ 29.9 (20) Student 20: “I was struggling Student 1306: “Feelings of being
struggling with course reveal their depression with my courses and wanted overwhelmed and very
material, or is falling because they feel to let the professors know alone.”
behind overwhelmed by the why [ was struggling.”

amount of work they
have to complete for the
course.

Perceives instructor is kind or ~ Student describes that they ~ 17.9 (12) Student 851: “[I reveal my Student 1444: “The professor I
concerned about the reveal their depression depression] when professors [revealed my depression] to
mental health of students because they feel make it clear that it is a safe was very approachable and

comfortable with the space and they are here to understanding.”
instructor and perceive work with you for whatever
them as kind, approach- life may throw at you; [if the
able, or understanding. instructor is] genuine and
understanding.”
Has a close relationship with ~ Student describes that they 10.4 (7)  Student 176: “I revealed my Student 822: “My professor was

the instructor reveal their depression
because they feel close

to the instructor.

struggles [to my instructors]
because they already know
me well and [ want them to
know I care about their

taking time to discuss how I
came to my choice of major
and the challenges it faces.
Telling them about my

courses.” diagnosis came up organically

in the conversation.”

aSeventy students indicated that they have revealed their depression and received the question asking them what encouraged them to reveal their depression; three
students did not give a response (4.3%). Of the 67 students who provided a response, five (7.5%) provided a response that could not be categorized into one of the above

factors.

college science instructor in the context of online courses. We
tested whether demographics predicted students’ perceived
costs and benefits and whether students who had previously
revealed their depression to an online college science instruc-
tor were more likely to identify particular costs and benefits.
The most common benefits students associated with reveal-
ing their depression to an instructor of an online college sci-
ence course were that it would increase student-instructor
communication (28.6%), it would develop the instructor’s
understanding of their mental health (26.8%), and the
instructor would be more flexible about adjusting the student
workload or deadlines (22.9%). Students who had revealed
their depression were more likely to recognize increasing stu-
dent—instructor communication and developing instructor
understanding of mental health as benefits and less likely to
report that there was no benefit than those who had never
told an instructor about their depression. Each benefit and
any associated demographic differences are reported in Table
3 along with an example quote, attributed to a student who
has or has not revealed their depression to an online college
science instructor; the full coding rubric and results from the
logistic regressions can be found in the Supplemental
Material.

Students also reported potential costs associated with reveal-
ing their depression to an instructor of an online college science
course. Commonly, students worried they would not be taken
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seriously (32.3%) or would be treated differently in a negative
way (31.2%) if they revealed their depression (Table 4).
LGBTQ+ students and those with moderate or severe depres-
sion were more likely to worry that they would not be taken
seriously if they revealed their depression compared with non-
LGBTQ+ students and those with mild depression. Whereas
women were more likely than men to think they would be
treated differently in a negative way, men were more likely to
report that there would be no costs to revealing their depres-
sion. All significant demographic differences and an example
quote, attributed to a student who either has or has not revealed
their depression, are provided in Table 4. The description of all
costs, their frequencies, example quotes, and the full results of
the logistic regressions can be found in the Supplemental
Material.

Finding 4. Students Report That Perceiving an Instructor
as an Understanding Person Would Make Them More
Likely to Disclose Their Depression but Perceiving an
Instructor as Rude or Disrespectful Would Make Them
Less Likely to Disclose

We asked students what behaviors of an online college science
instructor would increase or decrease their willingness to reveal
their depression. The most common response for increasing stu-
dents’ willingness to reveal their depression is an instructor
being a nice and understanding person (33.0%), whereas the
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TABLE 2. Factors that discouraged undergraduates from revealing their depression to their online science instructors®

Factor Description % (n) Example quote 1 Example quote 2

Perceives depression is not Student describes that they 30.5(322)  Student 213: “[My depression] is ~ Student 1774: “My
severe, is currently conceal their depression not severe, and it has not depression is not bad.
managed, or has never because they do not think impacted my grades so far.” [...] This is why I never
impacted course work it is necessary to reveal it. bring up that I have

any sort of depression.”

Feels personally uncomfortable Student describes that they 23.6 (249)  Student 1358: “It is kind of Student 957: “[My
revealing depression conceal their depression awkward to talk about [my depression] is not really

because they often feel depression].” something that I would
uncomfortable sharing feel inclined to share.”
their emotions.

Perceives instructor would not  Student describes that they 20.3 (214)  Student 1478: “I feel that Student 1366: “[Instruc-
care or would dismiss their conceal their depression instructors wouldn’t really care tors] make it clear they
depression because they perceive the about mental health but do not care for their

instructor would not [instead would care about] an students.”
believe them or would assignment to be turned in at

not care about their 11:59 pm.”

depression.

Perceives instructor would not  Student describes that they 12.8 (135)  Student 800: “It just seemed like Student 1604: “Instructors

make accommodations conceal their depression [my instructor] wouldn’t really may not compensate by
because it would not help accommodate, so what was being lenient with
them complete course the point [of revealing my deadlines and
work. depression]?” assignments.”

Does not want accommoda- Student describes that they 12.6 (133)  Student 2076: “I've never brought  Student 1502: “I don’t

tions or to be seen as
making excuses

conceal their depression
because they do not want
special treatment.

want it to seem as if 'm
trying to get a free
pass.”

[my depression] up to my
professor as I didn’t want to
seem like making excuses for
falling behind/struggling.”

20f the 1109 students with depression who had not revealed their depression to an instructor and received the question asking them what discouraged them from reveal-
ing their depression, 54 students did not give a response (4.9%). Of the 1055 students who provided a response, 60 (5.7%) provided a response that could not be cate-

gorized into one of the above factors.

most common factor that decreases students’ willingness to
reveal their depression is the instructor being rude or disre-
spectful (41.0%). Additionally, students said that instructors
making an effort to develop relationships with students (31.0%)
and talking about or addressing mental health (30.0%) would
increase their willingness to reveal their depression (Table 5).
Conversely, discouraging or avoiding communication with stu-
dents (27.7%) and making no exceptions for assignments
(18.4%) are additional instructor behaviors that students noted
would decrease their willingness to reveal their depression
(Table 6).

DISCUSSION

Who Reveals Depression in Online College

Science Courses?

While women (Kessler, 2003), first-generation college stu-
dents (Jenkins et al., 2013), LGBTQ+ students (Eisenberg
et al., 2007), and students with disabilities (Hsieh et al., 2020)
are more likely to report experiencing depression than their
counterparts, this study highlights demographic differences in
who chooses to share their depression in academic settings.
While it was highly unusual for students to reveal their depres-
sion to their instructors of online science courses, individuals
who are members of the LGBTQ+ community, have lower
GPAs, or report more severe depression were disproportion-
ately likely to reveal. Students’ reasoning as to why they chose
to reveal or conceal their depression provided insight into this
finding; students often revealed their depression if it was neg-
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atively impacting their course work and they felt as though
they needed accommodations, which may be particularly
important for students with lower GPAs or more severe depres-
sion. Additionally, like depression, the LGBTQ+ identity is con-
sidered a CSI (Chaudoir and Quinn, 2010). Therefore,
LGBTQ+ students may feel more comfortable revealing depres-
sion if they have already gained experience revealing their
LGBTQ+ identity, as prior disclosure experiences have been
found to affect an individual’s willingness to reveal that CSI
again (Chaudoir and Quinn, 2010). If LGBTQ+ students have
already experienced benefits of revealing a CSI, they may be
more willing to reveal another one (i.e., depression). How-
ever, more research would need to be done to understand how
revealing one CSI impacts an individual’s willingness to reveal
an additional CSI.

The Benefits of Telling an Online Science Instructor

about Depression

Despite the small number of students who revealed their
depression to instructors, the undergraduates in this study
listed an array of ways that revealing their depression to an
instructor might benefit them. The most common benefit stu-
dents perceived from telling their instructors about their
depression was that it would increase the communication
between them and the instructor. Undergraduates in research
experiences perceived a similar benefit to telling their research
mentors about their depression (Cooper et al., 2020c), and a
common reason for an individual to disclose a CSI in any
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TABLE 3. Potential benefits of students revealing depression to their online college science instructors and demographics that predict the

reported benefit®

Demographic
group that is more
likely to report the

Benefit Description % (n) Example quote benefit
Increase student—instructor Student describes revealing  28.6 (320)  Student 822, has revealed depression: “I Asian (compared
communication depression could help could feel safer asking for help or letting with white)
build a relationship with [the instructor] know what’s affecting Has told instructor
the instructor or me.” about depression
increase the communi-
cation between students
and the instructor.
Develop instructor under- Student describes revealing  26.8 (300) Student 1776, has not revealed depression: ‘Women
standing of student depression will broaden “[The instructor] may better understand  Not financially
mental health the instructor’s view of why [ turned in an assignment late, as [ stable
how depression can occasionally will be depressed to the Non-STEM major
present challenges for point of missing homework assignments  Has told instructor
students. because of the lack of motivation.” about depression
Increase instructor flexibility — Student describes revealing  22.9 (256) Student 886, has revealed depression: “Most ~ None
depression could be a or all [of my instructors] have been
reason the instructor understanding and allowed an extension,
would accommodate a which partially relieved the stress of an
student by adjusting impending deadline.”
their workload.
Student perceives no benefit ~ Student describes there are ~ 23.2 (259) Student 2056, has not revealed depression: “I Has never told

or is unsure of benefit no benefits, or they are
unsure of what the

benefits would be.

instructor about
depression

don’t know that there would be much of a
benefit [to revealing depression to an
instructor].”

20f the 1179 students who were asked this question, 61 did not respond (5.2%). Of the 1118 students who provided a response, 107 (9.6%) provided responses that

could not be categorized into one of the benefits described.

context is to strengthen their relationships with others
(Chaudoir and Quinn, 2010). Some benefits students per-
ceived were specific to educational settings, such as increasing
flexibility by providing accommodations with deadlines.
Explaining their inability to complete a task or securing an
accommodation is also a common reason for college students
to reveal their depression to their instructors in hybrid courses
(McManus et al., 2017), as well as in the context of undergrad-
uate and graduate research experiences (Cooper et al., 2020c;
Wiesenthal, N. J., Gin, L. E., & Cooper, K. M., unpublished
data]). Further, seeking social support and understanding
from others is a common reason that individuals reveal CSIs
outside the academic context (Chaudoir and Quinn, 2010).
This work highlights that although online science courses may
be perceived as unique and relatively small aspects of students’
college experiences, the benefits students perceived from tell-
ing an online science instructor about their depression align
with common benefits that individuals with CSIs anticipate
across many contexts, including revealing depression to
coworkers and family members (Wisdom and Agnor, 2007;
Kahn et al., 2017; Follmer and Jones, 2021a,b). Additionally, it
is important to note that two of the benefits students per-
ceived, the instructor gaining an understanding of students’
mental health and fostering a greater connection with the
instructor, were more likely to be reported by students who
had revealed their depression to instructors. This suggests that
some benefits of revealing depression may be less obvious to
students and only realized after a student reveals.

22:ar9, 8

The Costs of Telling an Online Science Instructor about
Depression

While students identified many ways in which revealing their
depression to an online science instructor may benefit them, the
costs may outweigh the benefits, given how few students ulti-
mately chose to reveal their depression to an instructor. Stu-
dents most frequently expressed concern that their depression
would not be taken seriously by their instructors. Further, stu-
dents expressed concern that they would be treated differently
in a negative way. This anticipated bias is a common reason that
individuals do not reveal CSIs (Quinn and Chaudoir, 2009;
Newheiser and Barreto, 2014), yet it is notable that this fear
exists even when students only interact with their instructors
via an online platform. A specific concern related to anticipated
stigma that students expressed was personal embarrassment.
This is likely due to science environments being perceived as
spaces where emotion should be avoided, which undergraduate
researchers have also attributed to their discomfort disclosing
their depression to mentors (Cooper et al., 2020c). The decision
to reveal CSIs is often associated with vulnerability and can
result in either greater support or greater stigmatization (Chau-
doir and Fisher, 2010). Because the reaction of the instructor
will be an important factor in predicting whether disclosure will
be beneficial (Chaudoir and Fisher, 2010), this uncertainty in
how the instructor will react seems to be at the root of students’
concerns about revealing their depression to online science
instructors. Undergraduates’ perceptions of an instructor as
kind or rude may act as proxies for how the instructor would
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TABLE 4. Potential costs of students revealing depression to their online college science instructors and demographics that predict who

reported each cost?

Demographic group that
was more likely to include

Cost Description % (n) Example quote the cost in their response
Cause student or Student describes the instructor 32.3 (354) Student 2175, has revealed LGBTQ+ students
depression to not be will not take their depression depression: “[A cost of Moderate depression
taken seriously seriously, not believe them, revealing my depression is] Severe depression
make them feel ignored or instructors making it worse by
misunderstood, or the telling you to deal with it, they
instructor may not understand don’t think it’s an issue, or will
what depression is. not work with you. This
increases feelings of hopeless-
ness and loneliness.”
Cause student to be Student describes being worried 31.2 (342) Student 511, has revealed Women
treated differently in a that the instructor would depression: “I fear that [my Moderate depression
negative way dislike them or judge them instructors] may judge me, or
after learning about their [revealing my depression]
depression. may impact their view of my
capabilities as a student. I
don’t want to be seen as lazy
or unfit to do well in the
class.”
Be viewed as making an Student describes the instructor 11.8 (129) Student 1004, has not revealed Upper division

excuse will think they are revealing
their depression as an excuse
to explain unfinished or
poor-quality work.
Student perceives no cost
or is unsure of costs costs or they are unsure of any
costs associated with revealing
their depression to their online

college science instructor.

Student describes that there are no  13.7 (150)

depression: “Professors may
think I am using my depres-
sion as an excuse for
extensions or poor grades.”

Student 549, has revealed
depression: “I don’t know of
any [costs].”

Moderate depression

Men
Non-LGBTQ+

20f the 1179 students who were asked this question, 83 did not respond (7.0%). Of the 1096 students who provided a response, 135 (12.3%) provided responses that

could not be categorized into one of the costs described.

react if the student were to reveal their depression. Perceiving
greater social support can encourage disclosure of a CSI (Beals
et al., 2009), and kindness from an instructor may be an indica-
tion of social support and therefore increase undergraduates’
willingness to reveal their depression, making a positive reac-
tion to a student revealing depression more certain.

While many of the students’ concerns align with broader con-
cerns of individuals with CSIs, some concerns were specific to an
academic context. For example, students expressed concern that
their instructors would see their depression as an excuse to
avoid course work. Similarly, a study of life sciences graduate
students found that a primary concern regarding whether to
reveal their depression to their faculty research mentors was
mentors viewing the disclosure as an excuse to avoid lab work
(Wiesenthal, N. J., Gin, L. E., & Cooper, K. M., unpublished
data]). This worry may be valid; disclosing mental illness may
be perceived negatively on academic applications (Salzer, 2021;
Abraham et al., 2022), so instructors may share this perception
and respond negatively to a student disclosing depression.

Given the benefits that students who did reveal depression
experienced, we encourage instructors to consider how creating
an inclusive environment may help students discuss mental
health concerns. Encouragingly, students identified relatively
simple ways that instructors can work to remove barriers that
prevent students from sharing mental health struggles. Many of
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these factors, such as expressing an understanding of mental
health and being understanding and caring, also encourage
undergraduate and graduate students to be more open about
their depression with their research mentors (Cooper et al.,
2020c; Wiesenthal, N. J., Gin, L. E., & Cooper, K. M., unpub-
lished data]). Individuals often use cues from previous interac-
tions when deciding whether to reveal a CSI to a particular per-
son (Quinn and Earnshaw, 2011; Jones and King, 2014); as
such, students likely use proxies such as acts of kindness, expres-
sions of caring, and perceived understanding to gauge how
instructors will respond to their depression. Therefore, instruc-
tors simply being kind and promoting student-instructor com-
munication may encourage students who would benefit from
revealing their depression to do so, which may in turn increase
their access to needed accommodations (Gin et al., 2020). Given
the documented gap between students’ needs and the accommo-
dations they are provided in online science courses (Gin et al.,
2022), we argue that helping students feel comfortable enough
to reveal depression in class may be a concrete step toward cre-
ating a more diverse and inclusive scientific community.

Limitations

In this study, participants self-identified as having depression;
we neither required them to be diagnosed nor attempted to
make a diagnosis of depression as part of this study. We
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TABLE 5. Instructor behaviors that would increase students’ likelihood of revealing their depression to their online college science

instructors®
Example quote from student who  Example quote from student who

Behavior Description % (n) has revealed depression has not revealed depression

Is a nice or Student describes that they ~ 33.0 (328)  Student 1306, has revealed Student 43, has not revealed
understanding would be more likely to depression: “[I am more likely to depression: “Perhaps if [the
person reveal their depression if tell the instructor about my instructor] addressed the

they perceive the depression if they exhibit] inherent difficulty of this online
instructor as under- kindness, sympathy, grace, format, I'd be more willing to
standing or caring for encouragement, words of speak with them. I've had instruc-
students. encouragement, approachable tors periodically encourage our
demeanor, considerate responses class to stay positive and
to questions, and tangibility maintain focus on the material; a
(more than just a face on a little empathy goes a long way.”
screen).”

Tries to develop Student describes that they ~ 31.0 (308)  Student 886, has revealed depres- Student 1776, has not revealed
relationships would be more likely to sion: “[I am more likely to reveal depression: “If the instructor
with students reveal their depression if my depression when the showed more willingness to get

the instructor was instructor is] being open and to know and understand their
actively making an [building] personal relations with students.”

effort to develop students. Getting to know them

relationship with or get [would also make me more likely

to know students. to reveal].”

Addresses mental Student describes that they ~ 30.0 (298)  Student 124, has revealed depres- Student 2053, has not revealed
health in any would be more likely to sion: “If 'm always seeing [the depression: “Openly talk about
way reveal their depression if instructor] post announcements mental health and the impor-

the instructor addressed about mental health awareness/ tance of it.”
mental health. events.”
Indicates they would Student describes that they ~ 14.7 (146)  Student 129, has revealed depres- Student 1356, has not revealed

provide
accommodations

would be more likely to
reveal their depression if
they perceive the
instructor as willing to
be accommodating, e.g.,
by providing extensions.

sion: “Something I appreciate
about my [science] instructors is
that every course starts with, ‘We
are completely aware and
understanding of the difficulty of
current times. Please know that
we're here to help and if you
need extensions, you can have
them at any point in time.”

depression: “If [instructors]
explain that they can accommo-
date for those things and if they
want to make sure that they
address you correctly with
experiences and words.”

20f the 1179 students who were asked this question, 185 did not respond (15.7%). Of the 994 students who provided responses, 44 (4.4%) provided responses that could

not be categorized into one of the above behaviors.

intentionally made this decision, because we know that mental
healthcare is disproportionately available to more privileged
populations (Kataoka et al., 2002; Howell and McFeeters, 2008;
Santiago et al., 2013), and studies have shown that, although
self-report of depression leads to inflation in the number of indi-
viduals who identify as having depression, self-report is rela-
tively accurate and appropriate in nonclinical settings (Arias-de
la Torre et al., 2020). We did not define depression or provide
specific symptoms associated with depression. While we
expected that students would be familiar with whether they
identified as having depression (Arias-de la Torre et al., 2020),
it is possible that not every student knew what was meant by
depression. Additionally, in this study we did not explore
whether students were registered with the disability resource
center; we encourage future studies to examine the relationship
between being registered with the campus disability resource
center and the decision to reveal depression to an instructor in
class. Future studies may also consider how students reveal
their depression to instructors of online courses, and the impact
the modality of the reveal has on students’ decisions. This study
was conducted during the COVID-19 pandemic. More students
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were likely experiencing depression, and more severe depres-
sion, compared with prepandemic times (Ettman et al., 2020;
Son et al., 2020). As such, although the number of students
who revealed their depression to an online science instructor
was low, we may be overestimating the number of students who
would typically reveal their depression to instructors. However,
instructors may have been more lenient and understanding
during this unprecedented time (Pagoto et al., 2021; Supriya
et al., 2021); therefore, it is possible that instructors made
accommodations for students. Under different circumstances,
students may have needed to reveal their depression to access
such accommodations. All data were collected from one large
research-intensive institution in the United States, and the find-
ings should not be generalized beyond this population.

CONCLUSION

We surveyed 1179 undergraduates with depression to assess
whether and why individuals revealed their depression to
instructors of their online college science courses. Only 5.9% of
students revealed their depression to at least one instructor of
their online college science courses. Students who identify as
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TABLE 6. Instructor behaviors that would decrease students’ likelihood of revealing their depression to their online college science

instructors®
Example quote from Example quote from
student who has revealed student who has not
Behavior Description depression revealed depression

Is rude or uncaring Student describes they would be less
likely to reveal their depression if
they perceive the instructor as

critical or disrespectful.

Discourages or avoids
communication or
student—instructor
relationships

Student describes they would be less
likely to reveal their depression if
the instructor discourages or avoids
communication.

Makes no exceptions for ~ Student describes they would be less
assignments likely to reveal their depression if

the instructor makes no exceptions,
indicates that revealing mental
health will not change anything or
help, or does not accept excuses.
This category is specific to how
revealing mental health would
change an aspect of the course
(e.g., deadline).

41.0 (411)

27.7 (278)

18.4 (184)

Student 101, has revealed

depression: “Appearing
cold or standoffish, not
answering questions in a
timely way, treating this
like any other semester/
not acknowledging
current difficulties.”

Student 886, has revealed

depression: “If [instruc-
tors] are not friendly or
[do not] manage more

personal relations with

students.”

Student 886, has revealed

depression: “If [instruc-
tors] are strict in grading
[and] they seem to be
more reluctant to follow
accommodations.”

Student 546, has not revealed

depression: “If [instruc-
tors] are quick to be
judgmental and harsh
when someone asks a
question in class.”

Student 1006, has not

revealed depression:
“Showing no concern for
students well-being;
ineffective communica-
tion.”

Student 978, has not revealed

depression: “Rigid
deadlines that do not
excuse late coursework
(except exams) for any
reason.”

20f the 1179 students who were asked this question, 177 did not respond (15.0%). Of the 1002 who responded, 13 (1.3%) provided a response that could not be cate-

gorized into one of the above behaviors.

LGBTQ+, have lower GPAs, or report more severe depression
were disproportionately likely to reveal their depression com-
pared with their counterparts. The primary reasons for reveal-
ing depression to an instructor were needing accommodations
in the course and feeling overwhelmed with course expecta-
tions. Despite so few students revealing depression, partici-
pants identified an array of ways in which revealing depression
to an instructor could benefit them including increasing com-
munication with the instructor; however, they also identified
costs associated with revealing their depression, such as not
being taken seriously. Students reported simple instructor
behaviors, such as being kind and increasing lines of communi-
cation to students, could encourage them to reveal their depres-
sion in this unique context. This work provides insight into why
encouraging students to be open about mental health struggles
may benefit them in the context of college science courses.

Important Note

If you or someone you know is struggling with depression, there
are resources available. Many colleges and universities provide
walk-in and online counseling services in addition to crisis
hotlines, which can be found by visiting the university health
center website. National mental health helplines are also avail-
able; the National Suicide Prevention Lifeline (1-800-273-8255
[TALK]) is available for free 24/7, and the National Alliance on
Mental Illness offers support to people struggling with mental
health Monday through Friday from 10:00 am to 8:00 pm East-
ern (1-800-950-6264 [NAMI] or www.nami.org/help). For
additional information about depression or resources near you,
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visit the Anxiety and Depression Association of America website
(adaa.org) or the Depression and Bipolar Support Alliance web-
site (dbsalliance.org).

ACKNOWLEDGMENTS

We are grateful to the instructors who were teaching college
science courses online and were willing to share our survey
with their students. In addition, we thank the undergraduate
researchers who helped us with the initial stages of the project:
Chade Claiborne, Baylee Edwards, Curtis Lunt, Kobe Walker,
and Tamiru Warkina. We thank Sara Brownell and Emma Good-
win for reviewing an earlier draft of this article. This work was
partially funded by Arizona State University’s Howard Hughes
Medical Institute (HHMI) Inclusive Excellence Grant
(GR35050). Authors C.A.B., TEM., J.G.W,, and C.V. are funded
by the National Science Foundation (NSF) GRFP (DGE-
1311230) and K.M.C. is funded by an NSF CAREER award
(DUE- 2143671). Any opinions, findings, conclusions, or rec-
ommendations expressed in this material are those of the
authors and do not necessarily reflect the views of the HHMI or
NSE

REFERENCES

Abraham, A. E., Busch, C. A., Brownell, S. E., & Cooper, K. M. (2022). Should |
write about mental health on my med school app? Examining medical
school admissions committee members’ biases regarding mental health
conditions. Advances in Physiology Education, 46(4), 526-539.

Ahrens, C. E. (2006). Being silenced: The impact of negative social reactions
on the disclosure of rape. American Journal of Community Psychology,
38(3-4), 31-34. https://doi.org/10.1007/s10464-006-9069-9

22:ar9, 11



C. A. Busch et al.

American College Health Association. (2021). American College Health As-
sociation—National College Health Assessment Ill: Undergraduate stu-
dent reference group executive summary Fall 2020. Silver Spring, MD.

American Psychiatric Association. (2013). Diagnostic and statistical manual
of mental disorders (5th ed., p. 21). Washington, DC.

Arias-de la Torre, J., Vilagut, G., Serrano-Blanco, A., Martin, V., Molina, A. J.,
Valderas, J. M., & Alonso, J. (2020). Accuracy of self-reported items for
the screening of depression in the general population. International
Journal of Environmental Research and Public Health, 17(21), 7955.

Auchincloss, L. C., Laursen, S. L., Branchaw, J. L., Eagan, K., Graham, M.,
Hanauer, D. I, ... & Rowland, S. (2014). Assessment of course-based un-
dergraduate research experiences: A meeting report. CBE—Life Sciences
Education, 13(1), 1-158.

Beals, K. P, Peplau, L. A, & Gable, S. L. (2009). Stigma management and
well-being: The role of perceived social support, emotional processing,
and suppression. Personality and Social Psychology Bulletin, 35(7), 867—-
879.

Bowden, A., Fox-Rushby, J. A., Nyandieka, L., & Wanjau, J. (2002). Methods
for pre-testing and piloting survey questions: Illustrations from the KEN-
QOL survey of health-related quality of life. Health Policy and Planning,
17(3), 322-330. https://doi.org/10/fqx5gc

Brownell, S. E., & Kloser, M. J. (2015). Toward a conceptual framework for
measuring the effectiveness of course-based undergraduate research
experiences in undergraduate biology. Studies in Higher Education,
40(3), 525-544.

Busch, C. A, Mohammed, T. F.,, Nadile, E. M., & Cooper, K. M. (2022). Aspects
of online college science courses that alleviate and exacerbate under-
graduate depression. PLoS ONE, 17(6), e0269201. https://doi.
org/10.1371/journal.pone.0269201

Caris, M., Ferguson, D., & Gordon, G. (2002). Teaching over the web versus in
the classroom: Differences in the instructor experience. International
Journal of Instructional Media, 29(1), 61-67.

Center for Collegiate Mental Health (CCMH). (2020). Center for Collegiate
Mental Health (CCMH) 2020 annual report (p. 40). State College, PA:
Penn State University.

Center for Collegiate Mental Health. (2022). Center for Collegiate Mental
Health (CCMH) 2021 annual report (Publication no. STA 22-132).
Retrieved March 20, 2022, from https://ccmh.psu.edu/assets/docs/
2021-CCMH-Annual-Report.pdf

Chaudoir, S. R., & Fisher, J. D. (2010). The disclosure processes model: Un-
derstanding disclosure decision making and postdisclosure outcomes
among people living with a concealable stigmatized identity. Psycholog-
ical Bulletin, 136(2), 236—-256. https://doi.org/10.1037/a0018193

Chaudoir, S. R., & Quinn, D. M. (2010). Revealing concealable stigmatized
identities: The impact of disclosure motivations and positive first-disclo-
sure experiences on fear of disclosure and well-being: revealing con-
cealable stigmatized identities. Journal of Social Issues, 66(3), 570—
584. https://doi.org/10.1111/}.1540-4560.2010.01663.x

Cooper, K. M., Auerbach, A. J. J., Bader, J. D., Beadles-Bohling, A. S.,
Brashears, J. A, Cline, E., ... & Brownell, S. E. (2020a). Fourteen recom-
mendations to create a more inclusive environment for LGBTQ+ individ-
uals in academic biology. CBE—Life Sciences Education, 19(3),
es6. https://doi.org/10.1187/cbe.20-04-0062

Cooper, K. M., & Brownell, S. E. (2018). Developing course-based research
experiences in discipline-based education research: Lessons learned and
recommendations. Journal of Microbiology & Biology Education,
19(2). https://doi.org/10/gh5734

Cooper, K. M., Gin, L. E., Barnes, M. E., & Brownell, S. E. (2020b). An explor-
atory study of students with depression in undergraduate research expe-
riences. CBE—Life Sciences Education, 19(2), ar19.

Cooper, K. M., Gin, L. E., & Brownell, S. E. (2020c). Depression as a conceal-
able stigmatized identity: What influences whether students conceal or
reveal their depression in undergraduate research experiences? Interna-
tional Journal of STEM Education, 7(1), 27. https://doi.org/10.1186/
s40594-020-00216-5

Cotner, S., Thompson, S., & Wright, R. (2017). Do biology majors really differ
from non-STEM majors? CBE—Life Sciences Education, 16(3), ar48.

DeRoma, V. M., Leach, J. B., & Leverett, J. P. (2009). The relationship between
depression and college academic performance. College Student Jour-
nal, 43(2), 325-335.

22:ar9, 12

Dolgin, K. G., & Minowa, N. (1997). Gender differences in self-presentation: A
comparison of the roles of flatteringness and intimacy in self-disclosure
to friends. Sex Roles, 36(5), 371-380.

Driessen, E. P, Knight, J. K., Smith, M. K., & Ballen, C. J. (2020). Demystifying
the meaning of active learning in postsecondary biology education.
CBE—Life Sciences Education, 19(4), ar52.

Eisenberg, D., Gollust, S. E., Golberstein, E., & Hefner, J. L. (2007). Prevalence
and correlates of depression, anxiety, and suicidality among university
students. American Journal of Orthopsychiatry, 77(4), 534-542.

Ettman, C. K., Abdalla, S. M., Cohen, G. H., Sampson, L., Vivier, P. M., & Galea,
S. (2020). Prevalence of depression symptoms in US adults before and
during the COVID-19 pandemic. JAMA Network Open, 3(9), e2019686—
€2019686.

Follmer, K. B., & Jones, K. S. (2021a). It's not what you do, it's why you do it:
Motives for disclosure and concealment decisions among employees
with depression. Journal of Applied Social Psychology, 51(10), 1013—
1037. https://doi.org/10.1111/jasp.12818

Follmer, K. B., & Jones, K. S. (2021b). Navigating depression at work: Identity
management strategies along the disclosure continuum. Group & Orga-
nization Management, 47(5), 10596011211002010. https://doi.org/
10.1177/10596011211002010

Freeman, S., Eddy, S. L., McDonough, M., Smith, M. K., Okoroafor, N., Jordt,
H., & Wenderoth, M. P. (2014). Active learning increases student perfor-
mance in science, engineering, and mathematics. Proceedings of the
National Academy of Sciences USA, 111(23), 8410—-8415.

Geyer, E. C., Fua, K. C., Daniel, K. E,, Chow, P. I, Bonelli, W., Huang, Y., ... &
Teachman, B. A. (2018). | did OK, but did | like it? Using ecological mo-
mentary assessment to examine perceptions of social interactions asso-
ciated with severity of social anxiety and depression. Behavior Therapy,
49(6), 866—-880.

Gin, L. E., Guerrero, F. A, Brownell, S. E., & Cooper, K. M. (2021a). COVID-19
and undergraduates with disabilities: Challenges resulting from the rapid
transition to online course delivery for students with disabilities in under-
graduate STEM at large-enrollment institutions. CBE—Life Sciences Edu-
cation, 20(3), ar36.

Gin, L. E., Guerrero, F. A., Cooper, K. M., & Brownell, S. E. (2020). Is active
learning accessible? Exploring the process of providing accommoda-
tions to students with disabilities. CBE—Life Sciences Education, 19(4),
esl2.

Gin, L. E., Pais, D. C., Parrish, K. D., Brownell, S. E., & Cooper, K. M. (2022).
New online accommodations are not enough: The mismatch between
student needs and supports given for students with disabilities during the
COVID-19 pandemic. Journal of Microbiology & Biology Education,
23(1), e00280-21.

Gin, L. E., Wiesenthal, N. J., Ferreira, |., & Cooper, K. M. (2021b). PhDepres-
sion: Examining how graduate research and teaching affect depression
in life sciences PhD students. CBE—Life Sciences Education, 20(3), ar41.

Howell, E., & McFeeters, J. (2008). Children’s mental health care: Differences
by race/ethnicity in urban/rural areas. Journal of Health Care for the
Poor and Underserved, 19(1), 237-247.

Hsieh, K., Scott, H. M., & Murthy, S. (2020). Associated risk factors for depres-
sion and anxiety in adults with intellectual and developmental disabilities:
Five-year follow up. American Journal on Intellectual and Developmen-
tal Disabilities, 125(1), 49-63.

Hsu, J. L., & Goldsmith, G. R. (2021). Instructor strategies to alleviate stress
and anxiety among college and university STEM students. CBE—Life Sci-
ences Education, 20(1), esl. https://doi.org/10.1187/cbe.20-08-0189

Hysenbegasi, A, Hass, S. L., & Rowland, C. R. (2005). The impact of depres-
sion on the academic productivity of university students. Journal of
Mental Health Policy and Economics, 8(3), 145.

Intemann, K. (2009). Why diversity matters: Understanding and applying the
diversity component of the National Science Foundation’s broader im-
pacts criterion. Social Epistemology, 23(3-4), 249-266. https://doi.
org/10.1080/02691720903364134

Jenkins, S. R., Belanger, A., Connally, M. L., Boals, A., & Durdn, K. M. (2013).
First-generation undergraduate students’ social support, depression, and
life satisfaction. Journal of College Counseling, 16(2), 129-142.

Jones, K. P, & King, E. B. (2014). Managing concealable stigmas at work:
A review and multilevel model. Journal of Management, 40(5), 1466—
1494.

CBE—Life Sciences Education e 22:ar9, Spring 2023


https://ccmh.psu.edu/assets/docs/2021-CCMH-Annual-Report.pdf
https://ccmh.psu.edu/assets/docs/2021-CCMH-Annual-Report.pdf

Kahn, J. H., Kasky-Hernandez, L. M., Ambrose, P, & French, S. (2017). Stress,
depression, and anxiety among transitioning college students: The fam-
ily as a protective factor. Journal of the First-Year Experience & Students
in Transition, 29(2), 11-25.

Kataoka, S. H., Zhang, L., & Wells, K. B. (2002). Unmet need for mental health
care among US children: Variation by ethnicity and insurance status.
American Journal of Psychiatry, 159(9), 1548-1555.

Kecojevic, A., Basch, C. H., Sullivan, M., & Davi, N. K. (2020). The impact of the
COVID-19 epidemic on mental health of undergraduate students in New
Jersey, cross-sectional study. PLoS ONE, 15(9), e0239696.

Kessler, R. C. (2003). Epidemiology of women and depression. Journal of
Affective Disorders, 74(1), 5-13.

Kranke, D., Jackson, S. E., Taylor, D. A., Anderson-Fye, E., & Floersch, J. (2013).
College student disclosure of non-apparent disabilities to receive class-
room accommodations (p. 18). Education Resources Information Center,
United States.

Kroenke, K., Spitzer, R. L., & Williams, J. B. (2001). The PHQ-9: Validity of a
brief depression severity measure. Journal of General Internal Medicine,
16(9), 606-613.

Landis, J. R., & Koch, G. G. (1997). Cognitive assessment system: Interpretive
handbook. Itasca, IL: Riverside.

Mallow, J. V. (2006). Science anxiety: Research and action (p. 12). New York,
NY: Sage.

Mann, J. T., & Henneberry, S. R. (2012). What characteristics of college stu-
dents influence their decisions to select online courses. Online Journal
of Distance Learning Administration, 15(4), 1-14.

McManus, D., Dryer, R., & Henning, M. (2017). Barriers to learning online ex-
perienced by students with a mental health disability. Distance Educa-
tion, 38(3), 336-352.

Michaluk, L., Stoiko, R., Stewart, G., & Stewart, J. (2018). Beliefs and attitudes
about science and mathematics in pre-service elementary teachers,
STEM, and Non-STEM majors in undergraduate physics courses. Journal
of Science Education and Technology, 27(2), 99-113.

Miller, R. A. (2017). "My voice is definitely strongest in online communities”
Students using social media for queer and disability identity-making.
Journal of College Student Development, 58(4), 509-525.

Mistler, B. J., Reetz, D. R., Krylowicz, B., & Barr, V. (2012). The Association for
University and College Counseling Center Directors annual survey.
Retrieved March 20, 2022, from https://files.cmcglobal.com/Monograph
_2012_AUCCCD_Public.pdf

Mohammed, T. F.,, Gin, L. E., Wiesenthal, N. J., & Cooper, K. M. (2022). The
experiences of undergraduates with depression in online science learn-
ing environments. CBE—Life Sciences Education, 21(2), ar18. https://doi.
org/10.1187/cbe.21-09-0228

Mohammed, T. F., Nadile, E. M., Busch, C. A, Brister, D., Brownell, S. E.,
Claiborne, C. T,, ... & Cooper, K. M. (2021). Aspects of large-enrollment
online college science courses that exacerbate and alleviate student
anxiety. CBE—Life Sciences Education, 20(4), ar69.

Morrison, L. L., & Downey, D. L. (2000). Racial differences in self-disclosure
of suicidal ideation and reasons for living: Implications for training.
Cultural Diversity and Ethnic Minority Psychology, 6(4), 374-386. http://
dx.doi.org/10.1037/1099-9809.6.4.374

National Council on Disability. (2017). Mental health on college campuses:
Investments, accommodations needed to address student needs, Wash-
ington DC, USA.

National Institute of Mental Health (NIMH). (2022a). Depression. Retrieved
March 27,2022, from www.nimh.nih.gov/health/publications/depression

NIMH. (2022b). Major depression. Retrieved March 27, 2022, from www
.nimh.nih.gov/health/statistics/major-depression

Newheiser, A.-K., & Barreto, M. (2014). Hidden costs of hiding stigma: Ironic
interpersonal consequences of concealing a stigmatized identity in so-
cial interactions. Journal of Experimental Social Psychology, 52, 58—
70. https://doi.org/10.1016/j jesp.2014.01.002

Pagoto, S., Lewis, K. A, Groshon, L., Palmer, L., Waring, M. E., Workman, D., ...
& Brown, N. P. (2021). STEM undergraduates’ perspectives of instructor
and university responses to the COVID-19 pandemic in Spring 2020.
PLoS ONE, 16(8), e0256213. https://doi.org/10.1371/journal.pone
.0256213

CBE—Life Sciences Education « 22:ar9, Spring 2023

Revealing Depression in Online Courses

Pfeifer, M. A,, Reiter, E. M., Cordero, J. J., & Stanton, J. D. (2021). Inside and
out: Factors that support and hinder the self-advocacy of undergradu-
ates with ADHD and/or specific learning disabilities in STEM. CBE—Life
Sciences Education, 20(2), arl7. https://doi.org/10.1187/cbe.20-06-0107

Quinn, D. M. (2006). Concealable versus conspicuous stigmatized identities.
In Levin, S., & van Laar, C. (Eds.), Stigma and group inequality: Social psy-
chological perspectives (pp. 83-103). Mahwah, NJ: Lawrenc Erlbaum
Associates.

Quinn, D. M., & Chaudoir, S. R. (2009). Living with a concealable stigmatized
identity: The impact of anticipated stigma, centrality, salience, and cultur-
al stigma on psychological distress and health. Journal of Personality and
Social Psychology, 97(4), 634-651. https://doi.org/10.1037/a0015815

Quinn, D. M., & Earnshaw, V. A. (2011). Understanding concealable stigma-
tized identities: The role of identity in psychological, physical, and behav-
joral outcomes: concealable stigmatized identities. Social Issues and
Policy Review, 5(1), 160-190. https://doi.org/10.1111/j.1751-2409.2011
.01029.x

Quinn, N., Wilson, A., Macintyre, G., & Tinklin, T. (2009). "People look at you
differently”: Students’ experience of mental health support within higher
education. British Journal of Guidance & Counselling, 37(4), 405-
418. https://doi.org/10.1080/03069880903161385

Ragins, B. R. (2008). Disclosure disconnects: Antecedents and consequenc-
es of disclosing invisible stigmas across life domains. Academy of Man-
agement Review, 33(1), 194-215. https://doi.org/10.5465/amr.2008
27752724

Saldafia, J. (2013). The coding manual for qualitative researchers. Thousand
Oaks, CA: Sage.

Salzer, M. S. (2021). The quandary: Disclosing a mental illness in applications
to helping professional academic programs. Stigma and Health, 7(1),
80-88. https://doi.org/10.1037/sah0000332

Santiago, C. D., Kaltman, S., & Miranda, J. (2013). Poverty and mental health:
How do low-income adults and children fare in psychotherapy? Journal
of Clinical Psychology, 69(2), 115-126.

Seymour, E., & Hewitt, N. M. (1997). Talking about leaving. Boulder, CO:
Westview Press.

Son, C., Hegde, S., Smith, A, Wang, X., & Sasangohar, F. (2020). Effects of
COVID-19 on college students’ mental health in the United States: Inter-
view survey study. Journal of Medical Internet Research, 22(9), e21279.

Song, L., Singleton, E. S., Hill, J. R, & Koh, M. H. (2004). Improving online
learning: Student perceptions of useful and challenging characteristics.
The Internet and Higher Education, 7(1), 59-70.

Supriya, K., Mead, C., Anbar, A. D., Caulkins, J. L., Collins, J. P., Cooper, K. M.,
... & Brownell, S. E. (2021). Undergraduate biology students received
higher grades during COVID-19 but perceived negative effects on
learning. Frontiers in Education, 6. Retrieved March 27, 2022, from www
frontiersin.org/article/10.3389/feduc.2021.759624

Thompson-Ebanks, V. (2017). Leaving college prematurely: The experiences
of nontraditional-age college students with depression. Journal of
College Student Retention: Research, Theory & Practice, 18(4), 474-495.

Tolentino, J. C., & Schmidt, S. L. (2018). DSM-5 criteria and depression sever-
ity: Implications for clinical practice. Frontiers in Psychiatry, 9, 450.

Toscos, T., Carpenter, M., Drouin, M., Roebuck, A., Kerrigan, C., & Mirro, M.
(2018). College students’ experiences with, and willingness to use, differ-
ent types of telemental health resources: Do gender, depression/anxiety,
or stress levels matter? Telemedicine and e-Health, 24(12), 998-
1005. https://doi.org/10.1089/tm;j.2017.0243

Udo, M. K., Ramsey, G. P, & Mallow, J. V. (2004). Science anxiety and gender
in students taking general education science courses. Journal of Science
Education and Technology, 13(4), 435-446. https://doi.org/10/b575gc

Wasserstein, R. L., Schirm, A. L., & Lazar, N. A. (2019). Moving to a world
beyond “p < 0.05." American Statistician, 73(Suppl 1), 1-19. https://doi
.org/10/gfw9bz

Wisdom, J. P, & Agnor, C. (2007). Family heritage and depression guides:
Family and peer views influence adolescent attitudes about depression.
Journal of Adolescence, 30(2), 333-346.

Yasin, M., & Dzulkifli, M. A. (2011). Differences in depression, anxiety and
stress between low-and high-achieving students. Journal of Sustainabil-
ity Science and Management, 6(1), 169-178.

22:ar9, 13


http://www.nimh.nih.gov/health/publications/depression
http://www.nimh.nih.gov/health/statistics/major-depression
http://www.nimh.nih.gov/health/statistics/major-depression
http://www.frontiersin.org/article/10.3389/feduc.2021.759624
http://www.frontiersin.org/article/10.3389/feduc.2021.759624



