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Abstract

Background: Student mental health in higher education has been an increasing concern. The COVID-19 pandemic situation
has brought this vulnerable population into renewed focus.

Objective: Our study aims to conduct a timely assessment of the effects of the COVID-19 pandemic on the mental health of
college students.

Methods: We conducted interview surveys with 195 students at alarge public university in the United States to understand the
effects of the pandemic on their mental health and well-being. The data were analyzed through quantitative and qualitative
methods.

Results. Of the 195 students, 138 (71%) indicated increased stress and anxiety dueto the COVID-19 outbreak. Multiple stressors
wereidentified that contributed to the increased levels of stress, anxiety, and depressive thoughts among students. These included
fear and worry about their own health and of their loved ones (177/195, 91% reported negative impacts of the pandemic), difficulty
in concentrating (173/195, 89%), disruptions to sleeping patterns (168/195, 86%), decreased socia interactions due to physical
distancing (167/195, 86%), and increased concerns on academic performance (159/195, 82%). To cope with stress and anxiety,
participants have sought support from others and helped themsel ves by adopting either negative or positive coping mechanisms.
Conclusions:  Due to the long-lasting pandemic situation and onerous measures such as lockdown and stay-at-home orders,
the COVID-19 pandemic brings negative impacts on higher education. The findings of our study highlight the urgent need to
develop interventions and preventive strategies to address the mental health of college students.

(J Med Internet Res 2020;22(9):€21279) doi: 10.2196/21279
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Counseling Center Assessment of Psychological Symptoms,

Introduction

Mental health issues are the leading impediment to academic
success. Mental illness can affect students motivation,
concentration, and socia interactions—crucial factors for
students to succeed in higher education [1]. The 2019 Annual
Report of the Center for Collegiate Mental Health [2] reported
that anxiety continuesto be the most common problem (62.7%
of 82,685 respondents) among students who completed the

https://www.jmir.org/2020/9/e21279

with clinicians also reporting that anxiety continues to be the
most common diagnosis of the students that seek services at
university counseling centers. Consistent with the national trend,
Texas A&M University has seen arisein the number of students
seeking services for anxiety disorders over the past 8 years. In
2018, slightly over 50% of studentsreported anxiety asthemain
reason for seeking services. Despite the increasing need for
mental health care services at postsecondary institutions,
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alarmingly, only asmall portion of students committing suicide
contact their institution counseling centers [3], perhaps due to
the stigma associated with mental health. Such negative stigma
surrounding mental health diagnosis and care has been found
to correlate with areduction in adherence to treatment and even
early termination of treatment [4].

The COVID-19 pandemic has brought into focus the mental
health of various affected populations. It is known that the
prevalence of epidemics accentuates or creates new stressors
including fear and worry for oneself or loved ones, constraints
on physical movement and socia activities due to quarantine,
and sudden and radical lifestyle changes. A recent review of
virus outbreaks and pandemics documented stressors such as
infection fears, frustration, boredom, inadequate supplies,
inadequate information, financial loss, and stigma[5]. Much of
the current literature on psychological impacts of COVID-19
has emerged from the earliest hot spots in China. Although
several studies have assessed mental health issues during
epidemics, most have focused on health workers, patients,
children, and the genera population [6,7]. For example, arecent
poll by The Kaiser Family Foundation showed that 47% of those
sheltering in place reported negative mental health effects
resulting fromworry or stressrelated to COVID-19[8]. Nelson
et al [9] have found elevated levels of anxiety and depressive
symptoms among general population samplesin North America
and Europe. However, with the exception of a few studies,
notably from China [10-12], there is sparse evidence of the
psychological or mental health effects of the current pandemic
on college students, who are known to be a vulnerable
population [13]. Although the findings from these studies thus
far converge on the uptick of mental health issuesamong college
students, the contributing factors may not necessarily be
generalizable to populationsin other countries. As highlighted
in multiple recent correspondences, there is an urgent need to
assess effects of the current pandemic on the mental health and
well-being of college students [14-17].

The aim of this study is to identify major stressors associated
with the COVID-19 pandemic and to understand their effects
on college students' mental health. This paper documents the
findings from online interview surveys conducted in a large
university system in Texas.

Methods

Study Design
A semistructured interview survey guide was designed with the
purpose of assessing the mental health status of college students

https://www.jmir.org/2020/9/e21279
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both quantitatively and qualitatively. In addition, the interview
aimed to capture the ways that students have been coping with
the stress associated with the pandemic situation. First, our study
assesses participants’ general stress levels using the Perceived
Stress Scale-10 (PSS) [18]. PSS is awidely used instrument to
measure overall stress in the past month [19]. Second,
participants were asked if their own and peers’ (two separate
guestions) stress and anxiety increased, decreased, or remained
the same because of the COVID-19 pandemic. For those who
indicated increased stress and anxiety during the pandemic, we
guestioned their stress coping strategies and use of available
mental health counseling services. We then dlicited
pandemic-specific stressors and their manifestations across 12
academic-, health-, and lifestyle-rel ated categories of outcomes
such as effects on own or loved ones' health, sleeping habits,
eating habits, financial situation, changes to their living
environment, academic workload, and social relations. Students
were also asked about the impact of COVID-19 on depressive
and suicidal thoughts. These constructs were derived from
exigting literature identifying prominent factors affecting college
students mental health [20,21]. Feedback on the severity of
COVID-19's impact on these aspects were dlicited using a
4-point scale: 0 (none), 1 (mild), 2 (moderate), and 3 (severe).
Participants were asked to elaborate on each response. Third,
participants were guided to describe stressors, coping strategies,
and barriersto mental health treatment during atypical semester
without associating with the COVID-19 pandemic. Although
multiple analyses of the collected data are currently under
progress, PSS results and the COVID-19—~elated findings are
presented in this paper.

Participants

Participants were recruited from the student population of a
large university system in Texas, United States. This particular
university closed all their campuses on March 23, 2020, and
held al its classes virtually in response to the COVID-19
pandemic. In addition, the state of Texas issued a stay-at-home
order on April 2, 2020. Most interviews were conducted about
1 month after the stay-at-home order in April 2020. Figure 1
illustrates the trend of cumulative confirmed casesand atimeline
of major events that took place in the university and the state
of Texas. Participants were recruited by undergraduate student
researchers through email, text messaging, and snowball
sampling. The only inclusion criteriafor participation was that
participants should have been enrolled as undergraduate students
in the university at the time of the interviews.
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Figurel. A timeline of major eventsrelated to COVID-19 in the university and the state of Texas (source: Texas Department of State Health Services).
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Theinterviewswere conducted by 20 undergraduate researchers
trained in qualitative methods and the use of the interview
survey guide described above. None of the authors conducted
the interviews. All interviews were conducted via Zoom [22]
and were audio recorded. The recordings were | ater transcribed
using Otter.ai [23], an artificial intelligence—based transcription
service, and verified for accuracy manually. Prior to the
interview, participants were provided an information document
about the study approved by the university’s Institutional
Review Board (No 2019-1341D). Upon verbal consent,
participants were asked to respond to aquestionnaire about their
demographic information such as age, gender, year of college,
and program of study before completing the interview.
Participation was voluntary and participants were not
compensated.

Data Analysis

First, descriptive statistics were compiled to describe
participants' demographics (eg, age, gender, academic year,
and major) and the distribution of the ratings on PSS-10 survey
items. A total PSS score per participant was calculated by first
reversing the scores of the positive items (4-7, 9, and 10) and
then adding al the ten scores. A mean (SD) PSS score was
computed to evaluate the overall level of stress and anxiety
among the participants during the COV | D-19 pandemic. Second,
participants answers to 12 academic-, hedth-, and
lifestyle-related questions were analyzed to understand relative
impacts of the pandemic on various aspects of college students’
mental health. Percentages of participants who indicated
negative ratings (ie, mild, moderate, or severe influence) on
these questions were calculated and ranked in a descending

https://www.jmir.org/2020/9/e21279
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order. Qualitative answers to the 12 stressors and coping
strategies were analyzed using thematic analysis[24,25] similar
to the deductive coding step in the grounded theory method
[26]. A single coder (CS), trained in qualitative analysis
methods, analyzed the transcripts and identified themes using
an open coding process, which does not use a priori codes or
codes created prior to the analysis and places an emphasis on
information that can be extracted directly from the data
Following the identification of themes, the coder discussed the
codeswith two other coders (XW and AS) trained in qualitative
analysis and mental health research to resolve discrepancies
among related themes and discuss saturation. The coders
consisted of two Ph.D. students and one postdoctoral fellow at
the same university. MAX QDA (VERBI GmbH) [27] was used
as a computer software program to carry out the qualitative
analysis.

Results

Participants

Of the 266 university students initialy recruited by the
undergraduate researchers, 17 retreated and 249 participated in
this study. There were 3 graduate students and 51 participants
who had missing data points and were excluded, and datafrom
195 participantswere used inthe analysis. The average age was
20.7 (SD 1.7) years, and there were more female students
(112/295, 57%) than male students (84/195, 43%).
Approximately 70% of the participants were junior and senior
students. About 60% of the participants were majoring in the
college of engineering, which was the largest college in the
university population (Table 1). The mean PSS score for the
195 participants was 18.8 (SD 4.9), indicating moderate
perceived stress in the month prior to the interview (Table 2).
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Table 1. Participants' demographic characteristics.
Variables Participants (N=195)
Age (years), mean (SD) 20.7 (1.7)
Gender, n (%)
Male 84 (43.1)
Female 111 (56.9)
Academic year, n (%)
Freshmen 24 (12.3)
Sophomore 33(16.9)
Junior 70 (35.9)
Senior 68 (34.9)
Major (college), n (%)
Agriculture & life science 10(5.1)
Engineering 117 (60.0)
Libera arts 20(10.3)
Architecture 1(0.5)
Business management 11 (5.6)
Education and human devel opment 12 (6.1)
School of public health 5(2.5)
Science 5(2.5)
Veterinary medicine and biomedical sciences 10(5.1)
Not specified 4(2.1)
Table 2. Mean score for each of PSS items.
PS<Pitems Score, mean (SD)
1. In the past month, how often have you felt upset because of something that happened unexpectedly? 2.2(0.9)
2. In the past month, how often have you felt that you were unable to control the important thingsin your life? 22(1.0
3. In the past month, how often have you felt nervous and “ stressed” ? 2.8(0.9)
4. In the past month, how often have you dealt successfully with irritating life hassles? 15(0.9)
5. In the past month, how often have you felt that you were effectively coping with important changes that were occurring 1.5 (0.9)
inyour life?
6. In the past month, how often have you felt confident about your ability to handle your personal problems? 1.3(0.9
7. In the past month, how often have you felt that things were going your way? 1.9(0.8)
8. In the past month, how often have you found that you could not cope with all the things that you needed to do? 1.8(1.0
9. In the past month, how often have you been able to control irritations in your life? 15(0.9)
10. In the past month, how often have you felt that you were on top of things? 19(1.0
Overall PSS scores 18.8(4.9)

3PSS: Perceived Stress Scale-10.

Challengesto College Students Mental Health During
COVID-19

Among those who perceived increased stress and anxiety, only
10 (5%) used mental health counseling services. A vast majority
of the participants (n=189, 97%) presumed that other students

Out of 195 participants, 138 (71%) indicated that their stress were experiencing similar stress and anxiety because of
and anxiety had increased due to the COVID-19 pandemic, COVID-19. Asshownin Figure 2, at least 54% (up to 91% for
whereas 39 (20%) indicated it remained the same and 18 (9%) some categories) of participants indicated negative impacts
mentioned that the stress and anxiety had actually decreased. (either mild, moderate, or severe) of COVID-19 on academic-,

https://www.jmir.org/2020/9/e21279
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health-, and lifestyle-related outcomes. Thequalitativeanalysis qualitative analysis due to insufficient qualitative response.
yielded two to five themes for each category of outcomes. The Table 3 presents the description and frequency of the themes
chronic health conditions category was excluded from the and select participant quotes.

Figure 2. Participants' ratings on mental health aspectsin an order of negative impacts (mild, moderate, and severe).

None = Mild = Moderate = Severe

Concerns on health | 9% 31% .
Difficultyof concentrating | 1 119% we L e I
Disruptions tosleeping patterns | JNIAY% 21% 2w I
Increased social iolation | 11/14% 28% e
Concerns on academic performance - 18% 31% _
Distuptions to cating patterns | 30% we s
Changesinlving environment | 33% we 0 ow I
Financial difficulties | 41% 30% o
Increased class workload | 46% % %
Depressive thoughts | 56% 29% _
Suicidal thoughts | 92% 5% 3%
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Table 3. Categories and themes of college students’ mental health issues and selected participant quotes.

Theme Participants®, n (%)  Example quotes”
Own health and the health of loved ones (n=177)

Worry about families 76 (43)
and relatives with
higher vulnerabilities

Worry about families 26 (15)
with moreinterperson-
al contact

Worry about them- 19 (1)
selves being infected

Difficulty in concentration (n=173)

Homeasasourceof 79 (46)
distraction

Lack of accountability 21 (12)
and motivation

Distracted by social 19 (11)
media, internet, and
video games

Lack of interactive 18 (10)
|earning environment

Monotony of life 53

Sleeping habits (n=168)

Stay up later or wak- 84 (50)
ing up later

Irregular sleep pat- 28(17)
terns

Increased hours of 12 (7)
sleep

Difficulty of go- 10 (6)
ing/staying asleep

Social relation/social isolation (n=167)

Reduced interactions 91 (54)
with people

Lack of in-personin- 52 (31)
teractions

Restricted outdoor ac- 9 (5)
tivities

Academic performance (n=159)

Challenges of online 61 (38)
classes

JPP17: “I have agrandmawho is affected more by [the virus] and so I'm just afraid that
something could happen to her.”

SAP16: “My sister just had ababy on Friday and so I've just been worried that her baby or
she wouldn't get anything.”

JJIPO6: “My brother just graduated from a med school and he is doing residency. So, every
single patient he sees right now is most likely related to COVID-19.”

DDPO1: “My mom is actually an essential worker. She works at [a company] warehouse
in [acity in Texas]. So, she's coming into contact with people every day.”

ACPO5: “1 aways end up having runny nose or just asthma flares up. With this pandemic,
the symptoms are very similar to coronaso | feel like | would be one of those people who
would be highly affected by it

EGPO3: “I'm having difficulty concentrating since I'm home. As|'m around all of my fam-
ily, it'srealy hard to focus on what | need to do.”

SAP16: “I just want to lay in my bed. Now no one is keeping me accountable. If I'm on my
phone, I'm not paying attention to any of these lectures.”

DDPO1: “My desk isright next to my bed so | could just go take anap or go watch Netflix.
Or | could just be on Twitter the whole time and read all the news stories about how people
are dying or how bad thisis going to get.”

SAP17: “I cannot focus on class when it’s online. Through the classes, | don't think there's
alot of interactiveness to make people engaged.”

DDPO7: “Now I'm stuck only doing everything on a computer. So, I'm pretty much on the
computer all day.”

DDPO3: “I'll be up until probably four or five in the morning, and sleep through the day
usually. Now that most of my classes are online and the lecture isn't mandatory, | sleep
through it and I'll watch the lectures later.”

SAPO3: “I had areally weird sleep schedule now. | stay up redlly late. And then | wake up
very early or sometimes | go to sleep early. | wake up redlly late. It isjust weird.”

ACPO6: “I’'m sleeping alot more now. I'm living at home. | don’'t have to do anything. |
just have more time to sleep.”

DDPO7: “Now | wake up constantly. | wake up and go to sleep constantly. | have a hard
time staying asleep and going asleep.”

MBPO1: “We're in quarantine so there is significant social isolation from people and from
those that | want to hang out with.”

JIPO2: “1 don’t see my friends that much and no face to face interaction but only through
text.”

SNK 10: “I also like meeting new people so sometimes| go out climbing or hiking. [COVID-
19] has impacted me alot. I'm not able to do that anymore.”

RMP10: “It's so hard to focus on the lecture because everything is online. And | have to

make appointments with a professor or a TA®. Then they help me through the Zoom which
isonline. | think it's hard to have some understanding compared to the face to face meeting.”
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Theme Participants?, n (%)

Example quotesb

Impacts on academic 36 (23)
progress and future
career

Worry about grades 23 (14)

Reduced motivation 12 (8)
or procrastination

Eating patterns (n=137)
Increased egting/snack- 35 (26)
ing
Inconsistent eating 27 (20)

Decreased appetite 16 (12)

Emotional eating 7(5)

Changesin living environment (n=130)

Changeswhilestaying 89 (68)
back home

Reduced persona in- 18 (14)
teractions

Staying longer indoor 9 (7)

Financial difficulties (n=115)

Impacts on current or 44 (38)
future employment

Impactson financial 21 (18)
situations of families

Class workload (n=106)

Catching up withon- 51 (48)
line courses and class
projects

Increased or moredif- 33 (31)
ficult assignments

Difficulty of covering 6 (6)
the same coursework
in shorter time

Depressive thoughts (n=86)

ACPO7: “The class | wanted to take over the summer has been canceled, which could poten-
tially push me back a semester.”

RMP17: “1 think my internship is going to be shortened or cancelled. | need to get more
work experience before graduation.”

ACP12: “Shortly after COVID-19 was declared a pandemic, everything went online. We
missed aweek of class. So, | had four exams back to back but | didn't transition to online
very well. | failed three out of four exams pretty badly. That aso got me questioning my

entire life and my major.”

RMP12: “| fedl like | started slacking. | was trying to avoid this situation by just not doing
some of the work. So, it is stressful academically.”

SNKO08: “I've been munching alot on snacks recently since I'm at home.”

SAP02: “I'm home all the time. Sometimes | eat twice a day. Sometimes | don't eat at all.
Sometimesit's once a day. It's not something | haven't done before.”

SAP15: “I'm having trouble eating. | just don't eat when I'm anxious. So, I've had no ap-
petite”

SAPO4: “I eat so much now just out of boredom because there's nothing to do really.”

Y JPO5: “1 moved back home. So, things are different here. | am having to study now in my
bedroom rather than in the library or on campus.”

JIPO7: “By living with family, you don’'t have any privacy. You don’t feel very focused
because you are distracted.”

ACPO02: “| livein thedorm and everybody is moving out so there’s basically nobody around
me anymore.”

RMP19: “Now I'm at home. I'm literally sitting in the same desk for five or six hoursaday.”

SAP13: “I haverent to pay in [alocal town] and | am not sure about my internship this
summer. So, I'm going to be basically even in more debt and not unable to pay my billsand
my rent.”

ERPO3: “My mom has so much that she needs to pay on her own. And she got deduction
on her payment, but she still need to pay the same thing. She needsto pay for housing from
both mine and my brothers, which isalot.”

ERPO4: “[Professorg] still want me to go to a Zoom class. Some of them still record those
Zoom meetings and then you can watch it on your own time. It basically doubles the time
| have to dedicate each week for that class.”

ERPO2: “Four or five out of my six professors have given more work than | would have
had if | was therein person. Some of them have to do with participation, just proving that
you actually watch the lecture or take notes for the class”

NEPO4: “A two-week break because of the pandemic made us compress that lost time into
our last time we had scheduled.”
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RenderX

JMed Internet Res 2020 | vol. 22 | iss. 9| €21279 | p. 7
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Son et &

Theme Participants®, n (%)  Example quotes”

Loneliness 28(33) «  MBP02: “I actualy suffer from chronic depression. [COVID-19] has definitely madeit a
lot worse, just being in isolation and being home 24/7. It feels like | need to get out but
there's nowhere to go.”

Insecurity or uncertain- 10 (12) . RMPI18: “Thefirst couple of days, it was very scary and | think everybody just felt like the

ty world isending.”

Powerlessness or 9(10) «  SNKOL: “Maybe[COVID-19] made mereally down. Sometimes| feel likel'm incompetent.”

hopel essness o SAP20: “It'svery easy to fall into aroutine of nothingness. And you're seeing no end to
this. It's just hopel essness about going back to normal.”

Concernsabout aca= 7 (8) « ACPO7: “A lot of hackathons | wanted to go to and alot of research conferences | wanted

demic performance to go to have all been shut down. And now it feelslike all the work | have been doing for
the last few months has been thrown away into the garbage.”

Overthinking 4 (5) «  SAPO8: “Ther€'sjust alot and also you start going crazy in your apartment.”

Suicidal thoughts (n=16)
Linking to depressive 6 (38) « JJP0O3: “[Suicidal thoughts] go hand in hand with depressive thoughts. | am just tired of

thoughts existing because | am just too hard on myself.”

«  ECP02: “It just has to do with the depressive thoughts and just overthinking. You have a
lot of time to think about things that happened in the past like high school. But there's no
fixing it. Now, I'm stuck.”

Academic issues 1(6) o ACP12: “| hateto say it but it comes up on adaily basis. Sometimes as ajoke, | want to

die. But it's something that | know | have no intention to ever act on and never would like.

It'sjust become incorporated in my life purposely or unconsciously when | do something

especially related to academics.”

Problemswith parents 1 (6) o SNKO09: “I have some problems with my family. And now I'm stuck at home with them. |

guess it's more often than normal ”
Fear from insecurity

1(6) « JPP18: “The biggest thing has been fear of what's next. | think the worst part is more fear

of what isto come and what will be the outcome.”

3N ot every participant provided sufficient elaboration to allow for identification of themes, so the frequency of individual themes does not add up to
the total number of participants who indicated negative impacts of the COVID-19 outbreak.

bThe five-digit alphanumeric value indicates the participant I1D.
®TA: teaching assistant.

Concernsfor One'sOwn Health and the Health of Loved
Ones

A vast majority of the participants (177/195, 91%) indicated
that COVID-19increased thelevel of fear and worry about their
own health and the health of their loved ones. Over one-third
of those who showed concern (76/177, 43%) wereworried about
their families and relatives who were more vulnerable, such as
older adults, those with existing health problems, and those who
are pregnant or gave birth to a child recently. Some of the
participants (26/177, 15%) expressed their worry about their
family members whose occupation increased their risk of
exposure to COVID-19 such as essentiad and health care
workers. Some participants (19/177, 11%) specifically
mentioned that they were worried about contracting the virus.

Difficulty With Concentration

A vast mgority of participants (173/195, 89%) indicated
difficulty in concentrating on academic work due to various
sources of distraction. Nearly half of them (79/173, 46%)
mentioned that their home is a distractive environment and a

https://www.jmir.org/2020/9/e21279

more suitable place to relax rather than to study. Participants
mentioned that they were more prone to be interrupted by their
family members and household chores at home. Other factors
affecting students concentration were lack of accountability
(21173, 12%) and social media, internet, and video games
(19/173, 11%). Some (18/173, 10%) stated that online classes
were subject to distraction due to lack of interactions and
prolonged attention to a computer screen. Additionaly,
monotonous life patterns were mentioned by someto negatively
affect concentration on academic work (5/173, 3%).

Disruption to Sleep Patterns

A majority of participants (168/195, 86%) reported disruptions
totheir sleep patterns caused by the COVID-19 pandemic, with
over one-third (38%) reporting such disruptions as severe. Half
of studentswho reported some disruption (84/168, 50%) stated
that they tended to stay up later or wake up later than they did
before the COVID-19 outbreak. Another disruptive impact
brought by the pandemic was irregular sleep patterns such as
inconsistent time to go to bed and to wake up from day to day
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(28/168, 17%). Some (12/168, 7%) reported increased hours of
sleep, while others (10/168, 6%) had poor sleep quality.

Increased Social | solation

A magjority of participants answered that the pandemic has
increased the level of social isolation (167/195, 86%). Over half
of these students (91/167, 54%) indicated that their overall
interactions with other people such as friends had decreased
significantly. In particular, about one-third (52/167, 31%) shared
their worries about a lack of in-person interactions such as
face-to-face meetings. Others (9/167, 5%) stated that disruptions
to their outdoor activities (eg, jogging, hiking) have affected
their mental health.

Concerns About Academic Performance

A magjority of participants (159/195, 82%) showed concerns
about their academic performance being impacted by the
pandemic. The biggest perceived challenge was the transition
to online classes (61/159, 38%). In particular, participants stated
their concerns about sudden changesin the syllabus, the quality
of the classes, technical issueswith online applications, and the
difficulty of learning online. Many participants (36/159, 23%)
were worried about progress in research and class projects
because of restrictions put in place to keep socia distancing
and the lack of physical interactions with other students. Some
participants (23/159, 14%) mentioned the uncertainty about
their grades under the onlinelearning environment to be amajor
stressor. Others (12/159, 8%) indicated their reduced motivation
to learn and tendency to procrastinate.

Disruptionsto Eating Patterns

COVID-19 has also negatively impacted a large portion of
participants’ dietary patterns (137/195, 70%). Many (35/137,
26%) stated that the amount of eating has increased, including
having more snacks since healthy dietary optionswere reduced,
and others (27/137, 20%) addressed that their eating patterns
have become inconsistent because of COVID-19, for example,
irregular times of eating and skipping meals. Some students
(16/137, 12%) reported decreased appetite, whereas others
(71137, 5%) were experiencing emotional eating or a tendency
to eat when bored. On the other hand, some students (28/195,
14%) reported that they were having healthier diets, as they
were cooking at home and not eating out as much as they used
to.

Changesin the Living Environment

A large portion of the participants (130/195, 67%) described
that the pandemic has resulted in significant changes in their
living conditions. A majority of these students (89/130, 68%)
referred to living with family members as being |essindependent
and the environment to be more distractive. For those who
stayed intheir residence either on- or off-campus (18/130, 14%),
amain changein their living environment was reduced personal
interactionswith roommates. Some (9/130, 7%) mentioned that
staying inside longer due to self-quarantine or shelter-in-place
orders was a primary change in their living circumstances.

Financial Difficulties

More than half of the participants (115/195, 59%) expressed
their concerns about their financial situations being impacted
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by COVID-19. Many (44/115, 38%) noted that COVID-19 has
impacted or is likely to impact their own current and future
employment opportunities such as part-time jobs and internships.
Some (21/115, 18%) revealed the financial difficulties of their
family members, mostly parents, getting laid off or receiving
pay cutsin the wake of COVID-19.

I ncreased Class Workload

The effect of COVID-19 on class workload among the college
students was not conclusive. Although dlightly over half of
participants (106/195, 54%) indicated their academic workload
has increased due to COVID-19, the rest stated the workload
has remained the same (70/195, 36%) or rather decreased
(19/195, 10%). For those who were experiencing increased
workloads, nearly half (51/106, 48%) thought they needed to
increase their own efforts to catch up with online classes and
class projects given the lack of in-person support from
instructors or teaching assistants. About one-third of the
participants (33/106, 31%) perceived that assignments had
increased or became harder to do. Some (6/106, 6%) found that
covering the remainder of coursework as the classes resumed
after the 2-week break to be challenging.

Depressive Thoughts

When asked about the impact of the COVID-19 pandemic on
depressive thoughts, 44% (86/195) mentioned that they were
experiencing some depressive thoughts during the COVID-19
pandemic. Major contributorsto such depressive thoughtswere
loneliness (28/86, 33%), insecurity or uncertainty (10/86, 12%),
powerlessness or hopelessness (9/86, 10%), concerns about
academic performance (7/86, 8%), and overthinking (4/86, 5%).

Suicidal Thoughts

Out of 195 participants, 16 (8%) stated that the pandemic has
led to some suicidal thoughts with 5% (10/16) reporting these
thoughts as mild and 3% (6/16) as moderate. There were 6
participants (38%) that attributed their suicidal thoughtsto the
presence of depressive thoughts. Other reasons were related to
academic performance (1/16, 6%), problemswith family asthey
returned home (1/16, 6%), and fear from insecurity and
uncertainty (1/16, 6%).

Coping Mechanism During COVID-19

To copewith stressand anxiety imposed by COVID-19, college
students reported seeking support from others but were mainly
using various self-management methods.

Sdf-Management

The mgjority of the participants (105/138, 76%) with increased
stress due to the outbreak of COVID-19 explained that they
were using various means to help themselves cope with stress
and anxiety during the pandemic. Some (24/105, 23%) relied
on negative coping methods such as ignoring the news about
COVID-19 (10/105), dleeping longer (7/105), distracting
themselves by doing other tasks (5/105), and drinking or
smoking (2/105). Approximately one-third (30/105, 29%) used
positive coping methods such as meditation and breathing
exercises (18/105), spiritual measures (7/105), keeping routines
(4/105), and positive reframing (2/105). A majority of the
participants (73/105, 70%) who used self-management
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mentioned doing relaxing hobbies including physical exercise
(31/105), enjoying streaming servicesand social media(22/105),
playing with pets (7/105), journaling (5/105), listening to music
(4/105), reading (2/105), and drawing (2/105). Finaly, some
participants (15/105, 14%) stated that they were planning
activities (eg, drafting to-do lists) for academic work and
personal matters as a self-distraction method.

Seeking Support From Others

Approximately one-third of the participants (47/138, 34%)
mentioned that communicating with their families and friends
was a primary way to deal with stress and anxiety during
COVID-19. Someexplicitly stated that they wereusing avirtual
meeting application such as Zoom frequently to connect to
friends and family. Only 1 participant claimed to be receiving
support from a professional therapist, and another participant
was using Sanvello, amobile mental health service app provided
by the university.

Barriersto Seeking Professional Support During
COVID-19

Despite the availability of tele-counseling and widespread
promotion of such services by the university, avast majority of
participants who indicated an increase in stress and anxiety
(128/138, 93%) claimed that they had not used school
counseling services during the pandemic. Reasonsfor such low
useincluded the condition not being perceived as severe enough
to seek the services (4/128, 3%), not comfortable interacting
with unfamiliar people (1/128, 0.8%), not comfortable talking
about mental health issues over the phone (1/128, 0.8%), and
lack of trust in the counseling services (1/128, 0.8%).

Discussion

Principal Findings

College students comprise a population that is considered
particularly vulnerableto mental health concerns. The findings
of this study bring into focus the effects of pandemic-related
transitions on the mental health and well-being of this specific
population. Our findings suggest a considerable negative impact
of the COVID-19 pandemic on avariety of academic-, health-,
and lifestyle-related outcomes. By conducting online survey
interviews in the midst of the pandemic, we found that a
majority of the participants were experiencing increased stress
and anxiety due to COVID-19. In addition, results of the PSS
showed moderate levels of stress among our participants. This
isin line with arecent pre-COVID-19 survey conducted in the
United Kingdom (mean PSS score 19.79, SD 6.37) [28];
however, the administration of PSS as interview questions
(compared to allowing participants to read and respond to the
10 questions) might have introduced bias and resulted in
underreporting.

Among the effects of the pandemic identified, the most
prominent was worries about one’s own health and the health
of loved ones, followed by difficulty concentrating. These
findings are in line with recent studiesin Chinathat a so found
concerns relating to health of oneself and of family members
being highly prevalent among the general population during the
pandemic. Difficulty in concentrating, frequently expressed by
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our participants, has previously been shown to adversely affect
students' confidence in themselves [29], which has known
correlations to increased stress and mental health [30]. In
comparison with stress and anxiety in college students’ general
life, it appears that countermeasures put in place against
COVID-19, such as shelter-in-place orders and socia distancing
practices, may have underpinned significant changesin students
lives. For example, a vast mgjority of the participants noted
changes in social relationships, largely due to limited physical
interactions with their families and friends. Thisis similar to
recent findings of deteriorated mental health status among
Chinese students [10] and increased internet search queries on
negative thoughtsin the United States[31]. Thefindings on the
impact of the pandemic on sleeping and eating habits are also
acausefor concern, asthese variables have known correlations
with depressive symptoms and anxiety [20].

Although a majority of participants expressed concerns
regarding academic performance, interestingly, amost half of
the participants reported lower stress|evelsrelated to academic
pressure and class workload since the pandemic began. This
may be due, in part, to decisions taken by professors and the
university to ease the students' sudden transition to distance
learning. For instance, thisuniversity allowed studentsto choose
a pass/fail option for each course instead of a regular letter
grade. Additionally, actionstaken by professors, such asreduced
course loads, open book examinations, and other allowances
on grading requirements, could aso have contributed to
aleviating or reducing stress. Although participants who
returned to their parental home reported concerns about
distractions and independence, students might have benefited
from family support and reduced social responsibilities.
Therefore, the increased stress due to the pandemic may have
been offset, at least to some extent.

Alarmingly, 44% (86/195) of the participants reported
experiencing an increased level of depressive thoughts, and 8%
(16/195) reported having suicidal thoughts associated with the
COVID-19 pandemic. Previous research [32] reported about
3%-7% of the college student population to have suicidal
thoughts outside of the pandemic situation. Furthermore, with
the exception of high-burnout categories, depression levels
among students, reported in several recent studies[33-35], have
varied between 29% and 38%, which may suggest an uptick in
pandemic-related depressive symptoms among college students
similar to recent studies in China [10,11]. Although our
participants specifically mentioned several factors such as
feelings of loneliness, powerlessness, as well as financial and
academic uncertainties, other outcomes that were perceived to
be impacted by the COVID-19 pandemic may also act as
contributors to depressive thoughts and suicidal ideation. In
particular, both difficulty concentrating and changesin sleeping
habits are associated with depression [20,29,36].

Our study also identifies several coping mechanisms varying
between adaptive and maladaptive behaviors. The maladaptive
coping behaviors such as denial and disengagement have been
shown to be significant predictors of depression among young
adults[37]. In contrast, adaptive coping such as acceptance and
proactive behaviors are known to positively impact mental
health. Our findings suggest that the majority of our participants
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exhibited maladaptive coping behaviors. Identifying students
coping behavior isimportant to inform the planning and design
of support systems. In this regard, participatory models of
intervention development can be used, in which researchers
and psychologists' engagement with the target population to
adapt interventional programsto their specific context has shown
promise [37,38]. For instance, Nastas et a [37] used a
participatory model to develop culture-specific mental health
services for high school students in Sri Lanka. Similar
approaches can be adopted to engage college students as well
to develop amental health program that |everages their natural
positive coping behaviors and addresses their specific
challenges.

Participants described several barriers to seeking help, such as
lack of trust in counseling services and low comfort levelsin
sharing mental health issues with others, which may be
indicative of stigma. Perceiving social stigma as a barrier to
seeking help and availing counseling services and other support
is common among students [29]. One study showed that only
aminor fraction of students who screened positive for amental
health problem actually sought help [39]. Although overcoming
the stigma associated with mental health has been discussed at
length, practical ways of mitigating this societal challenge
remains a gap [4041]. Our findings suggest that
self-management is preferred by students and should be
supported in future work. Digital technologies and telehealth
applications have shown some promise to enable
self-management of mental health issues [42]. For instance,
Youn et al [43] successfully used social media networks as a
meansto reach out to college students and screen for depression
by administering a standardized scale, the Patient Health
Questionnaire-9. Digital web-based platforms have also been
proposed to enhance awareness and communication with care
providers to reduce stigma related to mental health among
children in underserved communities[44]. For instance, one of
the online modul es suggested by the authorsinvolves providing
information on community-identified barriersto communicating
with care providers. Technologies such as mobile apps and
smart wearable sensors can aso be leveraged to enable
self-management and communication with caregivers.

In light of the aforementioned projections of continued
COVID-19 cases at the time of this writing [45] and our
findings, there is aneed for immediate attention to and support
for students and other vulnerable groups who have mental health
issues [17]. As suggested by a recent study [46] based on the
Italian experience of this pandemic, it is essential to assess the
population’s stress levels and psychosocial adjustment to plan
for necessary support mechanisms, especially during the
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recovery phase, as well as for similar events in the future.
Although the COVID-19 pandemic seems to have resulted in
a widespread forced adoption of telehealth services to deliver
psychiatric and mental health support, more research is needed
to investigate use beyond COVID-19 as well as to improve
preparedness for rapid virtualization of psychiatric counseling
or tele-psychiatry [47-49].

Limitations and Future Work

To our knowledge, this is the first effort in documenting the
psychological impacts of the COVID-19 pandemic on a
representative sample of college students in the United States
via a virtual interview survey method in the middle of the
pandemic. However, several limitations should be noted. First,
the sample size for our interview survey was relatively small
compared to typical survey-only studies; however, the survey
interview approach affords the capture of elaboration and
additional clarifying details, and therefore complements the
survey-based approaches of prior studies focusing on student
mental health during this pandemic [10,11,50]. Second, the
sample used is from one large university, and findings may not
generdizeto all college students. However, given the nationwide
similarities in universities transitioning to virtual classes and
similar stay-at-home orders, we expect reasonable
generalizability of these findings. Additionally, a majority of
our participantswere from engineering majors. Therefore, future
work is needed to use a dtratified nationwide sample across
wider disciplines to verify and amend these findings. Third,
although avast majority of participants answered that they have
not used the university counseling service during the pandemic,
only a few of them provided reasons. Since finding specific
reasons behind the low use is a key to increasing college
students’ uptake of avail able counseling support, future research
is warranted to unveil underlying factors that hinder college
students’ access to mental health support. Finally, we did not
analyze how student mental health problems differ by
demographic characteristics (eg, age, gender, academic year,
major) or other personal and social contexts (eg, income,
religion, use of substances).

Future work could focus on more deeply probing the
rel ationships between various coping mechanisms and stressors.
Additionally, further study is needed to determine the effects
of the pandemic on students' mental health and well-being in
its later phases beyond the peak period. As seen in the case of
health care workers in the aftermath of the severe acute
respiratory syndrome outbreak, there is a possibility that the
effects of the pandemic on students may linger for a period
beyond the peak of the COVID-19 pandemic itself [51].
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